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'Cara bus' - for the neophyte collector of insects, this word 
conjures images of large, shO\vy beetles of magnificent 
colors and elegant forms. To the seasoned carabidologist, 
the name recalls memories of remote forests and high 

mountain slopes difficult of access, and the excitement of 
finding for the first time a rarely collected, or even 
undescribed, species. These beetles are creatures of won
der and because of their visceral attractiveness as well as 
marked diversity both specific and infraspecific, they figure 
prominently in private collections, as well as in the hold
ings of public museums of natural history. 

Derived from the Greek noun karabos, meaning 
'horned beetle', the Latin name Caralms was applied by 
Carolus Linnaeus, in the Systema Naturae, Editio Decima 
(1758), to one of 21 genera, assigned to the Order Co
leoptera, in which he arranged the several hundred beetle 
species known to him. Evidently, the 'horned' part of 
the Greek name applied to the moderately long, slender 
antennae, characteristic of carabids, rather than to the 
unarticulated cuticular projections that are characteristic 

of manv scarabaeids. 
The 31 species of Carahunvere arranged in two groups: 

'l'via;ores', or the big ones, and tl1e 'l'v1inores', or smaller 
ones. A uniform assemblage within the Coleoptera, the 
Linnaean Carahus formed a sound base for the Family 
Carabidae, established by Pierre Andre Latreille, in 1802, at 
the same time as he introduced the family category to ani

mal classification, generally. The nine species of the 'A1a
jores' became, a decade later, in the accomplished hands of 
Franco Andrea Bonelli, the basis for me Simplicimani Oater, 
tribe Carabini) in the family Carabidae, with the species of 
the A1inores distributed among other suprageneric groups 
recognized by that astute systematist. The genus Carabus, 

essentially as we understand it now, was established in 
1801, with recognition of Calosoma, a second genus for 
inclusion of part (two species) of the LinnaeanMa;'ores. To 
the remaining seven species, me name Carahuswas restricted. 
C nder the intense scrutiny of primarily European coleop
terists, knowledge of Carab11s diversity grew through the 
l 9th and 20th centuries, as knowledge of biotic diversity 
expanded, generally. 

A Holarctic genus of about 800 species grouped in 114 
subgenera, Carabus is primarily Palaearctic in distribution, 
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with only 11 species confined to the Nearctic Region. This 
book is about the 132 species mat inhabit Europe. The 
Checklist, comprising Chapter 2, shows that this number 
of species is a distillate of more than 2000 specific and 
infraspecific taxa that have been named, in an effort to 
capture the divergence represented by this genus in the 
European area. 

Although almost all of the European species of 
CaralJUs were known by the end of the 19th century, dur
ing the 20th century, some 1300 new names (infraspecific 
epithets, many invalid because they were proposed to 
represent infrasubspecific entities) were published, giv
ing the impression that the genus was a playground for 
those suffering from an acute case of 'the mihi itch', i. e., 

the desire to name taxa, primarily for self-gratification. 
Most of these names survive now as junior synonyms, 
best forgotten. 

While the wheels of the taxonomic enterprise, during 
much of the 20th century, were spinning in the dust of 

arid infraspecific description that tended to obscure knowl
edge of species and that discouraged many able 
carabidologists from studying seriously the taxonomic 
aspects of this protean genus, other types of investigation 
of Carafms diversity and divergence were being conducted: 
nationally based regional treatments, primarily for identi
fication of members of the local fauna; description and 
systematization of larvae; determination of karyotypes; 

phylogenetic analysis, using molecular as well as structural 
features; determination of habitats, life histories, food 
habits, and population dynamics; community composi
tion and structure; and correlation of distribution pat
terns with past geological events to provide a temporal 
dimension for understanding diversity. Most recently, con
siderations of conservation have assumed considerable 
prominence. This book is about these multifarious as
pects, placing this otherwise widely scattered information 
between two buckram covers, so that one can gain rapidly 
and easily an appreciation and understanding of this q::iint
essential group of carabid beetles. 

The act of compiling the vast array of information con
tained in this book would be a daunting task for a single 
individual. Analyzing the data would require much of the 
career of an able, determined systematic entomologist. But 

.... C. depressus lucens Schaum. Italy, Cottian Alps (C. Valcavera). Photo by A Vigna Taglianti (front page). 

.. C. l'iolaceus picenus A & G.B. Villa . Italv, Latmm (Rome). Photo by A Vigna Taglianti. 
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these tasks were achieved within a few years because of a 

spirit of cooperation that drew together workers (three 

editors, 14 authors, and 38 additional contributors from 

over 20 European nations), each of whom contributed to 

the enterprise some unique aspect of Carabus lore. Indeed, 

cooperation is the method being used increasingly to 
achieve broadly conceived, complex tasks. 

This particular cooperative venture seems to have grown 

out of the association of carabid specialists drawn together 
through the peripatetic European Carabidologists Meet

ings, the first of which, organized by Piet den Boer, and 

held at W ijster, in The Netherlands, in 1969, primarily to 
discuss the then rapidly expanding knowledge of ecologi

cal aspects of European carabids. The ending of the Cold 

War facilitated discourse and joint action between Eastern 
and Western European carabidologists. 

As this volume shows, European carabidologists have 

brought knowledge of Carabus a considerable distance from 
what was known about the group in the 18th century. 

Hopefully knowledge of the genus is through the first 
stage of systematic endeavor (i.e., concentration on basic 

taxonomic description), so that investment of the taxo

nomic enterprise in naming yet more intraspecific variants 

based on features of adults, will be reduced, though the 

possibility of discovery of new species or subspecies must 

be acknowledged. Discovery of species known only as fos

sils may be expected, and they will require description. 

Further, stage one study of the immature stages will be 

important. 
This book is primarily an endeavor in second stage sys

tematics, being an extensive revision with a base in evolu

tionary theory, and an abundance of other information, 

much of which is based on ecological theory about species 

level divergence. It will provide the basis for third stage 

analyses, which involve formulation of more sophisti
cated phylogenetic hypotheses and their testing, in part 

with extensive use of molecular and genetic techniques, 

more detailed studies of ethology and ecological aspects, 

and studies of interactions with one another of sympatric 

species. Having effectively removed the European taxa of 

the genus Carabus from the hands of the describers, this 
synthetic treatment offers this genus to those seeking taxa 

for investigation of biological phenomena. We may hope 

that this offer is seized upon, and that the name Carabus 
becomes, as it should, as well known in biological circles as 

is the name Drosophila. 
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1.1 Why Carabus? 

Biologists working on birds, mammals or other verte

brates can look back on a relatively long tradition of bio
logical, ecological and environmental research. For some 

groups basic knowledge was already available from recre
ational biology, such as bird watching or hunting, which in 
fact preceded professional faunistics, ecology and conser
vation biology. Many eighteenth and nineteenth-century 
vertebrate biologists were dedicated hunters who, when 

sent abroad by museums of natural history, often had 
strict orders to shoot everything they saw for incorpora

tion into the collections. Also, entomologists focussed 

mainly on enrichments of collections, which can be con
sidered a kind of hunting, and on taxonomy. A good 
example was Charles Darwin who started his biological 
career as a highly active beetle collector. Fortunately, in most 
cases the catches of entomological collectors have ended 
up in collections, carefully managed by scientific institu

tions, thus providing a historical 'database'. These collec

tions contain specimens dating from the middle of the 
19th century or earlier. The information on the labels al
lowed the faunistically and biogeographically interested 
coleopterists, like Breuning, Holdhaus, Horion, Jeanne! 
and Lindroth, to produce the first distribution maps and 

draw their conclusions. Today, the value of historical data 

for analysing changes in species' distribution, especially with 

respect to environmental and conservation biology, is ob
,;ous and generally-recognised. 

A severe minus for entomological studies in general is 
that, compared to vertebrate groups, the number of ento
mologists is low and the number of species yet to be 
described and studied is very high. Recent estimates men
tion between 10  and 30 million species worldwide (Erwin, 

1982, 1 991). As a result, just a few insect groups have a 
reputation of being well-studied. In first place of course 
the butterflies (Lepidoptera, Rhopalocera) not at least be

cause of their undisputed beauty, but also dragonflies 
(Odonata) and hoverflies (Diptera, Syrphidae) , mainly for 

the same reasons. For the general public, most beetles are 
considered less attractive and often incorrectly simply re

ferred to as 'bugs'. Nevertheless, a small number of beetle 
families have been relatively well-studied, some for eco-

<II C. glabratus Paykull. France. Photo by Th. Heijerman. 

H. Tun·n, L Penev G""' A. Casale 

nomic reasons, such as damage in agriculture, e.g. some 
Curculionidae (weevils) and Chrysomelidae (leaf beetles), 

others for their diverse and bizarre morphology or ecol
ogy, such as Lucanidae (stag beetles), Scarabaeidae (dung 

beetles) and Cerambycidae (longhorns) . 

\\'ithin the beetles, ground beetles have always had a 
special position. Biologists studying surface d\velling fauna 
frequently encounter carabids and many collect them, elfn 
if they are not the subject of their special interest. As a 
result, carabids are relatively well represented in collections 
and consequently well-founded studies can be realized. 

From the middle of the 20th century systematic and stan
dardized pitfall trapping enabled ecological, life history and 

population biology studies. At present an enormous 
amount of literature, based on carabids, is available. A 
rapidly growing number of national or regional checklists, 
catalogues and atlases have provided a sound basis for 
faunistic studies. Since 1969, every three years there has 
been a meeting of European carabidologists with pub

lished proceedings. However, even for this 'well-studied' 

group, there are still enormous gaps in our basic knowl

edge. For most genera the distributions of the species and 
habitat preferences are insufficiently known, and often a 
relatively low number of larvae have been described, mainly 
because only very few specialists dedicated their research to 
just one group with sufficient thoroughness. 

In this respect, the genus Carabus is a remarkable excep
tion and perhaps the only large genus of all Coleoptera 

that can compete in popularity with butterflies. One of 

the most significant main features is the on average large 
size of the species. The smallest species are C. cristofarii 
and C. nitens with specimens of 12-13 mm and the big

gest are representatives of the subgenus Procerus reaching 

up to over 50 mm. Many species are between 20 and 30 

mm long, making them difficult to be overlooked in the 

field by hand-sampling collectors. Many Carab11s-species 
are of fascinating beauty and therefore notable items for 
collections. This is illustrated in the big insect fairs where 
Cara bus is represented in most beetle stands. As a result, a 
rich faunistic material is available for most species, at least 

for the European territory. 

Moreover, a number of workers have developed meth
ods to rear species, which has added a great deal of knowledge 
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to the biology of many species �.e. Burka, 1973; Malausa, 

1977; Sturani, 1 962, 1 963, 1 964, 1 969). Pitfall trapping and 

other methods such as radioactive labeling in order to follow 
specimens in the field and methods of molecular research 
have also significantly contributed to our knowledge. 

In this work a comprehensive synthesis is presented for 
the genus Carabus, possibly serving as a model for other 

beetle groups. An inventory of the most important gaps in 

knowledge is also presented, with suggestions for future 
research, especially in the field of using Carabus spp. as indi
cators for environmental monitoring and other studies. 

1.2. Some problems and 'solutions' 

The first basis for a cooperation concerning a thorough 
study of Carabus, was found in combining the comple
mentary and huge faunistic databases of Western Europe 
and the European part of the former Soviet Union respec
tively, built and owned by the first two editors. With these 
data we considered it possible to carry out a basic biogeo
graphical analysis, if possible involving phylogeny, physical 
and ecological parameters (see Penev & Turin, 1 994). From 
the beginning, it was clear that the project could only be 
successful if a number of specialists would contribute to 
the chapters such as Keys to adults and larvae, Ecology, 
Phylogeny, Conservation etc. We realized that this, almost 
inevitably, would introduce different, or even controversial, 
opinions within the framework of the book. 

In Carabus classification, we faced rapid developments 
during the last decades. For Europe, this started with a 

detailed study of the Italian Carabus (Casale et al., 1 9 82) 
and the authoritative world list of Deuve (1 991) .  This 
list was soon followed by a preliminary checklist and atlas 
for Europe (Turin et al., 1 993), a new version of the 
world list (Deuve, 1 994) as well as a world list with distri
butional annotations by Brezina (1 994, 1 999). Also stud
ies of larvae played an important role (Arndt, 1 9 85; 
Makarov, 1 992) . From these works, it became clear that 

absolute consensus with respect to classification and 
(sub)species level taxonomy, within the time schedule of 
the project, would be unrealistic. For instance the opin
ions of taxonomists working on larvae or adults, with 
different methods, such as anatomy, morphometric or 
molecular analysis, turned out to be quite different and 
sometimes in disagreement with each other. Therefore, 
we had to look for some pragmatic solutions. 

1.3. Nomenclature in Checklist, 

Key to the adults and Species accounts 

The taxonomic basis of the present book is a checklist, 
presenting all taxa and their synonymy, thus providing 
access to other sources. 
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The Kl!)' to the adults follows this checklist where pos

sible with respect to classification, but it has been consid

ered acceptable to choose practical solutions when com

bining the keys from Eastern and Western Europe into 
one European key. For practical reasons it was sometimes 
necess�ry to combine representatives from different sub
genera into one key. 

In the Species accounts, the checklist has also been fol
lowed. In fact the Check/is! (Chapter 2), the Kry to the 
adults (Chapter 3) and the Species accounts (Chapter 5) fol
low the same classification, nomenclature and number
ing of subgenera and species, because these three chap
ters form the 'backbone' of the Special Part and also of 
the entire book. 

1.4. Key to the larvae 

The Kf!Y to the laroae follows it's own pattern because it is a 
scientific subject 'under construction'. About 43% of the 
larvae of the ea. 132 European species can be identified 
directly by the key (Chapter 4). An additional 31 % can be 
identified by allopatric distribution. The key does n<*over 

26% of the larvae. Although much better than for most 
coleopterous genera, this made it unpractical or even im
possible to apply the same strict rules concerning classifica
tion as to the systematic chapters. 

1.5. General chapters 

In the General Part, the Chapter 8 Biogeography follows the 
classification as proposed in the Checklist. For instance, 
when calculating the distribution of endemism, the taxo
nomic basis of the resulting figures should be clear. For 
the Chapter 7 Phylogef!J, the 'under construction' status 
also rules. As molecular methods in taxonomy became 
more generally used, opinions evolve so rapidly that fresh 

results, as presented here, cannot be expected to match 
completely with the more traditionally based taxonomy. 
The chapters Biology and Ecology (Chapter 6) and Conseroa
tion Biology (Chapter 9) have a more thematic approach and 
are largely independent of taxonomy. Nevertheless, these 
chapters also strictly follow the same nomenclature. 

1.6. Subspecies 

To facilitate searching for information, subspecies have 
been treated in two places in this book in different ways, 
that is in the Kl!)' to the adults and in the Species accounts. In 
the Kry to the adults, the subspecies have been presented 
with emphasis on their taxonomic features. Here the main 
goal was to provide as much information as possible in 
order to facilitate the identification of specimens from vari-



ous places and habitats, with attention to the various forms. 
In the treatment of the subspecies in the Species accounts 
we omitted all taxonomic information, but the geographical 
information is often more detailed and extended. Also 
the presentation of the subspecies is considered a valuable 
addition to the maps and to the written distribution in
formation arranged in 'political' units. Combining all in
formation concerning subspecies in one treatment would 
be less clear and certainly less accessible. 

The reader will appreciate that, following our intention 
to use only well-established subspecies, their number is 
reduced considerably. In the Checklist, a list is presented of 
all forms and synonyms found in the literature. The au
thors are well aware that certain choices may be question
able and that views may change rapidly, especially with re
spect to the increasing use of molecular techniques in tax
onomy. 

1.7. Mapping 

A significant part of the work for this book concerned 
compiling the distribution maps in the Species accounts 
(Chapter 5). The provisional maps for Europe, that were 
first presented in Turin et al. (1993), generated a number 
of additions and corrections (mainly by Th. Deuve, M.L. 
Luff, J. Trautner, and F. Weber, in litt.), all of them valu
able improvements. Moreover, a number of detailed new 
atlases were recently published, such as those for Northern 
Ireland (Anderson et al., 2000), Britain (Luff, 1 998), the 
�etherlands (Turin, 2000), France (Forel & Leplat, 1 995; 
Coulon et al. 2000), Iberian Peninsula (Fore! & Leplat, 1 998) 
and former Yugoslavia (Pavicevic & Mesaros, 1999, released 
on cd-rom), as well as Red Lists, checklists and catalogues, 
e.g. for Bulgaria (Gueorguiev & Gueorguiev, 1 995), 
Byelorussia (Alexandrovitch et al., 1996), Canary Islands 
�lachado, 1992), Carinthia (Paill & Schnitter, 1999), Czechia 
& Slovakia (Pulpan & Hurka, 1 993), Flandria (Desender et 
Iii., 1 995), Germany (Trautner & Milller-Motzfeld, 1 995; 
Trautner et al., 1997), Iberian Peninsula (Zaballos & Jeanne, 
1994), Italy (Vigna Taglianti, 1993), Moldova (Neculiseanu 
& �latalin, 2000), the former Soviet Union (Kryzhanovskij 
d al, 1995), and for Anatolia (Casale & Vigna Taglianti, 
1 999). Using these sources many maps were improved 
significantly. 

The European distribution maps should be consid
ered primarily as an outline of the main area of distribu
uon. To illustrate this approach one may look at the map 
of Carabus granulatus, one of the very few species that cov
er.; most of Europe and the distribution of which has 
been illustrated in many regional maps (fig 1 .  la-p). This 
dearly illustrates the heterogeneity of geographical infor
mation and omissions. Gaps between the available maps 
luve been filled, where possible, by information from 
checklists and catalogues (see above and section 5.1 Exp/a-

nation ef the species accounts), and sometimes by 'interpola
tion' from general, large-scale maps. Even if clear 'white' 
areas are present within the distribution area (see map of 
Carabus granulatus in Chapter 5, p. 178, and fig. 1 . l s), we 
have often chosen to fill these areas, because the European 
maps intend in the first place to outline the total range. It 
must be realised that within an area of distribution there 
are nearly always significant gaps where a species has not 
been reported, for instance when it concerns a stenotopic 
forest species. By presenting this example of all available 
regional maps and the resulting map for Europe, we hope 
to illustrate that choices had to be made and that some of 
them were arbitrary. In this book, the disadvantages of 
the European maps have hopefully been counterbalanced 
by the presentation of additional (dotted) maps for the 
Russian Plain. 

1.8. Ecological transects 

In a separate section of Chapter 8 Biogeography, we present 
1 00 transects that illustrate the distribution of Carabus spe
cies along ecological gradients, across Europe. Most of 
these transects can be considered as real 'local faunas' (Penev 
& Turin, 1 994; Penev, 1 997), especially those based on so 
called 'activity densities' derived from actual pitfall trap
ping, but others are more hypothetical faunas based on 
several faunistic publications. The latter describe a fauna 
situation that is not unrealistic, but not exactly recorded in 
one transect. These transects have been compiled from 
catalogues and maps, often in combination with data from 
pitfall trapping in the same area. Most transects were rela
tively small and may vary from a few hundred meters to a 
maximum length of 20-25 km. 

In a few cases, separate transects have been combined, 
for instance forming a cross-section of a larger mountain 
chain. We illustrate this with three examples, representing 
a schematic Carabus-fauna of We stern Germany 
(Westphalia: fig. I-1), the Urals (fig. I-2) and Central Italy 
(fig. I-3), together covering over 30 species. The figures 
clearly illustrate that, although overall species diversity in 
southern Europe (in this case the Mediterranean area) is 
higher than in northern areas, the diversity in certain locali
ties in the north may be even higher than in the south due 
to certain local factors (i.e. higher habitat diversity), rather 
than to regional ones (isolation, small ranges etc.) . Fur
thermore, in the Species accounts, we refer to the occurrence 
of the respective species in the ecological transects, as addi
tional information on the species' habitat preferences. 

1.9. About Europe 

The rich Carabus fauna of the Caucasus has been excluded 
from the book for the reasons provided in Turin et al. 
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(1993). Also, the Canarian Carabus species have been ex
cluded, because the Canary Islands belong geographically 
to Africa. 
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Fig. 1.1. Distribution maps of Carabus granu!atus L. (from literature). 
a-p: regional maps: a. Fennoscandia (Lindroth, 1945); b. Denmark (Bangsholt, 1983, from the "old" European map, as 

published in Turin et aL, 1977); c. Northern Ireland (Anderson, 2000); d. Britain (Luff, 1998); e. The Netherlands (Turin, 

2000); f. Belgium and Luxembourg (Desender, 1986); g. Eastern Germany (Arndt, 1989); h. Estonia (Haberman, 1968); 
i. Czechoslovakia (Niedl, 1957); j. Austria (Mandl, 1955); k. Russian Plain (Penev, this volume); 1. Former Yugoslavia 
(Pa\;cevic & Mesaros, 1999); m. Italy and adjacent territory (Vigna et al., 2000); n. Switzerland (Marggi, 1992); o. France 
(Fore! & Leplat, 1995); p. Iberian Peninsula (Fore! & Leplat, 1998). 
q-s: compilations: q. Original map made by Breuning (1937); r. Outline by Panin (1955) obviously directly taken from 

Breuning's map; s .  Area map for Europe, compiled from above mentioned regional atlases, catalogues and checklists 
see text). 
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and high heath) 
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and high heath) 
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granulatus (forest) 
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convexus 
granulatus (scarce) 
sibiricus (scarce) 
stscheglowi (scarce) 
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arvensis (rare) 
cancellatus (rare) 
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spruce crooked forest, tundra) 
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Chapter =2 ____________ Checkl ist 

A. Casale & B. Bfezjna 

2.1. INTRODUCTION 

This check.list is based on the system that was made for the European fauna by A. Casale & O.L. Kryzhanowskij (see checklist in 
Turin et al., 1993), however, modified according to the most important new developments in phylogeny and classification. It 

follows, where possible, the authoritative wordlists of Deuve (1991, 1 994) and Brezina (1999). Because the framework for the 

present monograph was set by the system used in Turin et aL (1993), we decided at an early stage, to maintain the same numbering 
of the species in order to get a clear infrastructure throughout the chapters of the book. Due to the rapid developments in Carabus 

systematics andin nomenclature, we realise that this clarity could only partly be achieved. On the one hand, some changes make that 
deviations from Turin et aL (1993) are inevitable, while on the other hand, accepting a complete new system like those of Deuve 

(1994, 1997) or Brezina (1999) would be incompatible with the essentials of some chapters and with the insights of the authors. 
In our opinion, the Chapters 2 (Check/is!), 3 (Key to the adults) and 5 (Species accounts) form a basic unity and the numbering and 

names should be consistent within this unity. The names in other chapters follow this arrangement 

Because this list is an unavoidable compromise between different opinions, especially with respect to significance of 

subspecies, a solution has been found in 'numbering' all subspecies (indicated: a-z. ssp.) recognised in the Key to the ad11/ts 
Chapter 3) and in the Species accounts (Chapter 5). This includes also the names that belong to the status of synonymy in 

Brezina (1999). Subspecies that have not been mentioned by Brezina (1 999), and not treated in detail in the present work, 

but merit further investigation, have been indicated by '(ssp.)'. In this checklist, the numbering of the subspecies follows 
an order that is not alphabetic, because it follows the order of treatment in the Chapter 3. Key to the adults and Chapter 5. 
Species accounts, and as far as applicable, the original order in the worldlist ofBfezina (1 999). For any taxon, only synonyms 

described from European localities are cited. 

LEGEND: 

species 
major subspecies (well geographically limited and morphologically defined, italic and bold) 

minor subspecies (in global faunistic view, numerous taxa can be treated as synonyms, italic) 

=rynonym, local form etc. (in local faunistic view, some taxa can be treated as subspecies) 
�permanent/y invalid name (mostly junior homonym or unavailable infrasubspecific name) 

cos correct original spelling 

fos fossil form 

hyb hybrid form 

me 

ios 
iss 
lsu 
nud 
spn 
(ssp) 
un 
HT 
1NF 

taxon incertae sedis 

incorrect original spelling 
incorrect subsequent spelling 
junior homonym treated as valid name due to long standing use 
nomen nudum 
suppressed name 
questionable subspecies 
unavailable (mostly infrasubspecific) name 
holotype 
type locality not fixed :-.PI ( l \1 P I R'l 
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• C. lntricatus x arcadicus. Greece, Pindus, Katara Pass. Photo by A Vigna Taglianti. 



LT 
NT 

lectotype 
neotype 
type not fixed 
type locality 

TNF 
underlined 
1 m/1 f only 1 male/1 female specimen known 

2.2. CHECKLIST 

Genus CARAB US Linnaeus, 1758 

01. LIMNOCARABUS Gehin, 1 876; type species Carabus clatratus Linnaeus 

001 clatratus Linnaeus, 176 1  

a. ssp. clatratus Linnaeus, 1 76 1  

=clathratus Auct. 
=aeneopunctatus DeGeer, 1 774 
=longus Voet, 1 778 
=adspers11s Gmelin, 1 788 
�eversmanni Motschulsky, 1846, nee Fischer 

von Waldheim, 1 832 
�detritus Letzner, 1 850; un 
� cupreus Schilsky, 1 888, nee Linnaeus, 1 7  58 
�mu!tipunctatus Kraatz, 1 890, nee Linneaus, 1758 
-borea!is Born, 1 908, nee Paykull, 1 790 
=foveolatoseriat11s Reitter, 1 896 
=boreus Csiki, 1 927; nom.pro borealis Born, 1 908 
-aeratus Culot, 1 986; un 

b. ssp.jansoni Kraatz, 1 890 
c. ssp. auraniensis Miiller, 1 902 

=epirensis Purkyne, 1 928 
�/accophilus Reitter, 1 896; un 

e. ssp. arelatensis Vacher de Lapouge, 1 903 
d. ssp. antonellzi Luigioni, 1 921 

N,C,S-Europe, Brit.Isles, Balcans, Turkey, Russia, Central 
Asia, Siberia, Far East, Japan 
N,C-Europe, Russia, Central Asia, Siberia; 
LNF(?N-Germany) 

"Silesia" 
N-Germany:Borkum Island. Warnemiinde Zingst 
''\'Vestpreussen'' 

Brit. Isles: Scottland 
Austria, S-Moravia, Hung., SE-France; Italy(?), 
Balkans(?"Fiume"=Rijeka); Cauc., Armen., Turkey 
N\'V-Greece:Ipefros:"Janina" (=I oinnina) 
"Caucasus:Mahmutli" 
S-France:Camargue. Montpellier 
N,C-Italy:Latium:'.\faccarese. Fiumicino. Roma en" 

021• MORPHOCARABUS Gehin, 1 885; type species Carabus moni!is Fabricius 
=Apostocarabus Reitter, 1 896; type species Carabus odoratus Motschulsky 
= Pancarabus Reitter, 1 896; type species Carabus aeruginosus Fischer von Waldheim 
=Amorphocarabus Vacher de Lapouge, 1 930; type species Carabus henningi Fischer von Waldheim 
= Basilicocarabus Vacher de Lapouge, 1 930; type species Carabus regalis Fischer von Waldheim 

Note: In agreement with the checklists of Brezina (1 994, 1999), Kleinfeld & Schutze (1999) and Kryzhanovskij et aL 
(1 995), the genus Trachycarabus Gehin, has been re-accepted as a valid subgenus. In the checklists ofDeuve (1991) and 
Turin et aL (1 993) all species were placed in Morphocarabus Gehin.The original numbering of the species according to 
Turin et aL (Le.), however, has been maintained in the present work for reasons of consistency. In this checklist, the species 
have been splitted accordingly, but in the Kry to the adults (Chapter 3) they have for practical reasons been treated in one 
group, together with Eucarabus Gehin. 

001 aeruginosus Fischer von Waldheim, 1 822 
a. ssp. aeruginosus Fischer von Waldheim, 1 822 

=aereus Dejean, 1 826 
= gmelini Fischer von Waldheim, 1 827 

(ssp.) hermani '.\fannerheim, 1 827 

1 6  < t L \P' ll  R 2 CHECKLIST 

E-Eur.Russia, Siberia, Altays, Sayans 
E-Eur.Russia, Siberia, Altays("Ridders"= Leninogorsk; 
?by error), Sayans 

Urals(Zlatoust), "''-Siberia 



(ssp.) salechardensis Obydov, 1 999 
(002-003 see 02n Trachycarabus) 
004 comptus Dejean, 1 83 1  

-hopifiarteni Kraatz, 1 880, nee Kraatz, 1 878 
-merkli Kraatz, 1 880, nee merklii Hopffgarten, 1 878 
-merklianus Gehin, 1 885; un; nom.pro merkli Kraatz 
=dieneriMerkI, 1 900 
=diffinis Csiki, 1 906 
=szoere1!Jensis Csiki, 1908; nom.pro hopjfgatteni Kraatz 
-ulrichhofmanni Kleinfeld & Korell, 1 986; un 
-cavarani Lie, 1 989; un 
=uln'chhojfmanni Lie, 1 989 

(005-006 see 02II Trachycarabus) 
007 excellens Fabricius, 1 798 

=goldeggi Duftschmid, 1 8 1 2  
=erythromerus Dejean, 1 826 
=erythrocnemus Fischer von Waldheim, 1 827 
=erythrodes Fischer von Waldheim, 1 827 
-chrysitis Letzner, 1 850; un 
-polonicus Lomnicki, 1 886, nee Motschulsky, 1850 

=frivaldsk:Ji Kraatz, 1 887 
=lomnitzkii Reitter, 1896; nom.pro polonicus Lomnicki 

=sturmi Schilsky, 1 899 
=moldaviensis Born, 1 903 
=jasilkowskii Born, 1 905 
-pulchellus Csiki, 1 906, nee Bruggemann, 1 873 
-indiconotus Vacher de Lapouge, 1 906; un 
-paradoxus Vacher de Lapouge, 1 906; un 
-rubicundus Vacher de Lapouge, 1 906; un 
-pseudomoldaviensis Hormuzaki, 1 907; un 
=pyretanus Hormuzaki, 1 907 
= rareulensis Born, 1 907 
-paradoxalis Vacher de Lapouge, 1 909; un 
=feketei Csiki, 1 926; nom.pro pulchellus Csiki 
-botezati Marcu, 1 934; un 
-striatulus Marcu, 1 934; un 

(008 see 02II Trachycarabus) 
009 hampei Kuster, 1 846 

a. ssp. hampei Kuster, 1 846 

-schaumiBirthler, 1 886, nee Gaubil, 1 849 
=aurosericeus Kraatz, 1 880 
=marusii Ormay, 1 890 
=orm01i Reitter, 1 896 
=liebliDietl, 1 897 
-marginatus Kraatz, 1 900; un 
=zoppai Kraatz, 1 900 
=dacicus Csiki, 1 906 
=eximius Csiki, 1 906 
=fraternus Csiki, 1 906 
-mendax Csiki, 1 906, nee Rossi, 1 790 

NW-Siberia(Salekhard env.) & NE-Eur.Russia; ?NC-Siberia 

CW-Romania:Retezat Mts.to Bihor Mts.; "Banat" 
"S-Hungary"(inexact; ?Godeanu & Tarcu Mts.) 

"Sz6reny Mts."(=Godeanu/Tarcu Mts.) 
"Komitat Kolosz"(=Cluj) 
"S-Hungarv"(inexact; ?Godeanu/Tarcu Mts.) 
SW-Romania:30km SE of Lugoj:Cavaran 
SW-Romania:30km SE of Lugoj:betw.Cavaran/Tincova 
SW-Romania:ca 20km E of Lugoj:Nadrag env.:Gosta 
Hut nr.Nadrag 

NE-Romania, Moldavia, Ukraine; W-Russia: Kursk 
env.; Byelorussia 
"Podolia" 
Moldavia:Bendery 

"Galicia:Lubaczow"(=SE-Poland:Lubaczow E of 
Rzeszow) 
"Galicia" 
"Galicia:Lubaczow"(=SE-Poland:Lubaczow E of 
Rzeszow) 

S-Moldavia 
''Moldavia:Bojan'' 
''Tavarnok'' (=SW-Slovakia:Tovarnfky; error) 

NE-Romania:"�"(= la�i) 
N-Moldavia 
NE-Romania:Rarau Mts.(alpine form) 

"Tavarnok" (=SW-Slovakia:Tovarru'ky; error) 

Nw,C,?SW-Romania; NE-Hungary; W-Ukraine 
Nw,C,?SW-Romania; NE-Hung.:Szabolcz-Szatmar; W
Ukraine:Mukachevo; "Siebenburgen" 
"Serbia" (?inexact) 
"Maros-Vasarhely" (=Tirgu Mures) 
"Gyula-Fehervar & Nagy Enyed"(=Alba Iulia & Aiud) 
"Beregszasz"(= Beregovo) 
"Komitat Kis-Kukiillo"(=Tirnava Mic) 
?"Maros-Vasarhely"(=Tirgu Mures) 
?"Maros-Vasarhely"(=Tirgu Mures) 
"Szamosujvar & Naszod"(=Gherla & Bistrita Nasaud) 
"N agyvarad" (= Oradea) 
"Maros-Vasarhely"(=Tirgu Mures) 
"Komitat Marmaros"(=Maramure§) '.-PCU \ f .  P \R J  
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-validus Csiki, 1 906, nee Kraatz, 1 884 

-vitiosus Csiki, 1 906; un 

-zjlahiensis Csiki, 1906; un 
-condnnus Vacher de Lapouge, 1916; un; 

nom.pro schaumi Birthler 
=hmryadensis Csiki, 1 926; nom.pro validus Csiki 

=bokori Csiki, 1 927; nom.pro condnnus 
Vacher de Lapouge 

=telekii Csiki, 1 937 
=gutiiensis Takacs & Lie, 1 992 
=praedadcus Takacs & Lie, 1 992 

b. ssp. incompsus Kraatz, 1 880 

-elegantissimus Csiki, 1 906; un 
=mehe!yanus Csiki, 1906 
=speaabilis Csiki, 1 906 

010 henningi Fischer von Waldheim, 1 8 1  7 

a. ssp. henningi Fischer von Waldheim, 1 8 1 7  
=uralicus Born, 1922 

b. ssp. oviformis Beheim & Breuning, 1 94 3 
c. ssp. peczoricus Obydov, 2000 

011 hummeli Fischer von Waldheim, 1 823 
(ssp.) dshvangi Menshikov & Gorbunov, 1 997 
ssp. hummeli Fischer von Waldheim, 1 823 

= burnaschewi Dejean, 1 826 
012 karpinskii Kryzhanovskij & Matveev, 1993 
013 kollari Palliardi, 1 825 

a. ssp. kollari Palliardi, 1 825 
=magniftcus Kraatz, 1 878 

b. ssp. semetricus Kraatz, 1 878 
=negotinensis Reitter, 1 896 
-paroeC11s Csiki, 1906; un 
-srjunaus Csiki, 1 906; un 
=joergeri Born, 1927 

e. ssp. praecellens Palliardi, 1 825 
-kollarioides Mancil, 1 966; un 

c. ssp. illigeri Dejean, 1 826, nee Panzer, 1 806; lsu 
=laticollis Sturm, 1 826 
=stentzi A.& G.B.Villa, 1 833 
-para!lel11S Kraatz, 1 878, nee Faldermann, 1 835 
=tmanensis Born, 1 909 

d. ssp. curtulus Ganglbauer, 1 892 
= ijelasnicmsis Apfelbeck, 1 902 
=koschanini Csiki, 1904 
-transfugus Apfelbeck, 1907, nee Semenov; 1 898 
-cerensis (fosevski, 1 990); un 

-tarensis (f osevski, 1 990); un 

014 monilis Fabricius, 1 792 

"Ko mi tat H unyad:N agayg" ( = Hunedoara:ca.40km NE 
ofDeva:Sacarimb) 

"Kornitat Szilagy:Zilah"(=Salaj:Zalau) 
"Serbia" (?inexact) 

"Kornitat Hunyad:N agavg"(= Hunedoara:ca.40km };E 
of Deva:Sacarimb) 

"Serbia" (?inexact) 

?"Banat''(?inexact) 
NW-Romania:NE of Baia Mare: Gutii Mts. 
C-Romania:WNW of Alba lulia:Zlatna 
NC,C-Romania:Rodna Mts.to Harghita Mts.; 
"S-Hungarv:Brasso env."(= Bra�ov) 

"Kornitat Csik:Vigyazok-Tarko"(=ca.Harghita Mts.) 

Rodna Mts. 
E-Eur.Russia, Urals; C,W-Siberia, Altays, Sayans; 
?N-Mongolia 
E-Eur.Russia, Urals, W-Siberiarnarnaul), Altays, Sayans 
Urals 
Arctic W Siberia, Polar Cral, Vorkuta 
Rep. Korni, Kosiyu River mouth, Pechora bassin 
Siberia; Altays, Sayans, Mongolia, Far East, Korea, :t>-.1�-China 
Polar Trans Cralia, Yamal Peninsula 
C,W,E-Siberiaili/erchinsk); Altays, Sayans, Mongolia 
"Siberia" 
SW-Siberia:South Urals:Mt.Iremel, Yamantau, Zigalga 
SW-Romania:Banat Mts.; Serbia, Bosnia, W-Croatia 
SW-Romania:Banat Mts. (Mehadia) 

"Banat" 
Serbia:N egotin 

"Walachei" 
Serbia:N ovi Sad, Fruska Gora Mts. ("Futtak"= Fu tog) 
Serbia:Fruska Gora Mts. 
Bosnia; W-Croatia:Dinara planina 

"Hungary''(?error) 
Pljesevica Mts. 
Bosnia:Bihac 
Mts.nr.Sarajevo 
Mts of Bosnia (Bjelasnica) and Serbia (Kopaonik) 
Scrbia:Kopaonik Mts. 
Sarajevo env. 
NW-Serbia:Cer Planina(=SW of Sabac), Korenita 
nr.Loznica 
W-Serbia:Tara Mts. :l\fitrovac 
France, Belgium, Holland, Switzerland, Germany(Halle), 
Brit.Isles, Ireland, Italy (\V. Alps) 

SPECI\L P.\RT Note: According to Brezina (1999), no valid subspecies of C. monilis are recognizable morphologically. 
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a. ssp. monilis Fabricius, 1 792 
-ajfinis Panzer, 1 798, nee Schrank, 1 781  
=kronii Hoppe & Hornschuch, 1 825 
=amoenus Baudet-Lafarge, 1 836 
=?helveticus Heer, 1 837; ?hyb 

=graci!is Kuster, 1 846 
-regularis Wissmann, 1 848, nee Fischer von 

Waldheim, 1 823 
=sco!ecaster Gistl, 1 857 
=veris Gistl, 18 57 
= rufafemoratus Motschulsky, 1 865 
-Jemora!is Gehin, 1 87 6, nee Motschulsky, 1 865 
-azurescens Dalla Torre, 1 877; un 
-viridescens Dalla Torre, 1 877; un 
=anoma!us Gehin, 1 880 
=femoratus Gehin, 1 880 
=interpositus Gehin, 1 880 
=rugatinus Gehin, 1 880 
=bavaricus Beuthin, 1 896 
-interruptus Beuthin, 1 896, nee F abricius, 1 77 5 
=moestu!us Beuthin, 1 896 
=sengstacki Beuthin, 1 896 
=?subschartowi Vacher de Lapouge, 1 898; ?hyb 
=mendionalis Born, 1905 
-ang!icus Vacher de Lapouge, 1 906; un 
-externus Vacher de Lapouge, 1 906; un 
-gau!tieriVacher de Lapouge, 1 906; un 
=tugenus Vacher de Lapouge, 1906 
=pemti Born, 1 907 
-arvernus Barthe, 1 908; un 

-insularis Born, 1 908, nee Hope, 1 83 7 
-bavariensis Vacher de Lapouge, 1 909; 

iss of bavaricus Beuthin 
=pustulatus Vacher de Lapouge, 1 909 
= tigurinus Vacher de Lapouge, 1 909 
-ke!lneri Hubenthal, 1 9 1  O; un 
=nicodii Pic, 1 9 1 0  
=rhodanicus Vacher de Lapouge, 1 9 1 6  
=sequanus Vacher de Lapouge, 1 9 1 6  
= succisus Vacher de Lapouge, 1 9 1 6  
-charbonieri Sirguey, 1 9  3 1 ;  un 
-cylindn"cus Sirguey, 1931,  nee Herbst, 1 784 
-cylindricusniger Sirguey, 1 93 1 ;  un 
-cylindricusviolaceus Sirguey, 1931 ;  un 
-Jemoratusviolaceus Sirguey, 19 3 1 ;  un 
=incostatus Sirguey, 1 931 
-incostatusfemoralis Sirguey, 1931;  un 
-incostatusniger Sirguey, 1 9  31 ;  un 
-incostatusviolaceus Sirguey, 1 93 1 ;  un 
-interposituscyaneus Sirguey, 19 3 1 ;  un 
-interpositusniger Sirguey, 1 931 ;  un 
-interpositusviolaceus Sirguey, 1 9  3 1 ;  un 
=lavagnei Sirguey, 1 93 1  
-marcoti Sirguey, 1 93 1 ;  un 

NC-Europe, British Isles, S to the W-Alps 
Germany:Wiirzburg 
Salzburg( error) & Miihlhausen 
Puy-de-Dome:Mt.Dore 
Switzerland:?"Guttannen. Herzogenbuchsee"; ?hyb 
moni!is/ cancellatus 
"Bayem" 
"Thiiringen" 

"Helvetia" 
"Germany" 
"Helvetia" 

Switzerland:Mt.Pilatus 

Bayem:Lechfeld 

Haute-Garonne:Luchon; ?hyb monilis/ cancellatus 
S-France 
England:? 

Loire-Atlantique:N antes 
"Kanton Appenzell" 
Isere:Notre-Dame-la-Salette(alpine form) 
Puy-de-Dome:Mt.Dore 
England:? 

Puy-de-Dome 

"Thiiringen" 

S-France:? 
Cote-d'Or:Brazay en Morvan 
France:St.Gaudens 
Puy-de-Dome:Mt.Dore 
Puy-de-Dome 
Puy-de-Dome 
Puy-de-Dome 

Puy-de-Dome 
Puy-de-Dome 
Puy-de-Dome 
Puy-de-Dome 

Puy-de-Dome:Mt.Dore 
SPLCL\L P.\R'! 
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-pustulatusniger Sirguey, 1931;  un 
-pustulatusviolaceus Sirguey, 1 931;  un 
-rhodanicusiiolaceus Sirguey, 1 93 1 ;  un 

-sequanusniger Sirguey, 1 9  31 ;  un 
-sequanusviolaceus Sirguey, 1931 ; un 
-theroudi Sirguey; 1931;  un 
=theryi Sirguey, 1 931 
-trapetiSirguey, 1 931 , nee Bleuse, 1 885 
-trilineatusniger Sirguey, 1931;  un 
-trilineatusviolaceus Sirguey, 1931;  un 
=rosqyanus Dufour, 1 978 
=fagnensis Grotz, 1 978 
-nepos Ivanovs, 1 98 1 ;  un 

=alpigradus Sermet, 1 985 
-vincentianus Deveeis, 1 99 1 ;  un 

f. ssp. schartowi Heer, 1 837 
=sabaudus Gehin, 1 880 
-nigritulus Kraatz, 1 88 1 ,  nee Kraatz, 1 876 
-rubricrus Gehin, 1 885; un; nom.pro rufefemoratus 
Motsehulsky 
-trilineatus Haller, 1 885, nee Fabricius, 1 792 
-van·color Joerin-Gerber, 1888; un 
=taunicus Heyden, 1 87 1  
-meneensis Grotz & Grotz, 1 975; un 

e. ssp. consitus Panzer, 1 809 
d. ssp. saouenszs Mandl, 1 96 7; un 

=marsannensis Machard, 1 979 
=aoustensis Machard, 1 979 
=proncelensis Machard, 1 979 

c. ssp. alticola Bellier, 1 880 
=daniellae (Bellon & Tarrier, 1 972) 
=ventusicus (Bellon & Tarrier, 1972) 

b. ssp. subpyrenaeus Vacher de Lapouge, 1 925 
(ssp.) norensis Pham, 1 977 
(ssp.) montichares (Hansen & Gaskm.viak, 1 973) 

=pailherensiS Machard, 1 979 
=ourthizetensis Machard, 1 979 
=brunetensis Machard, 1 979 

(ssp.) dupeuxi Deuve, 1 974 
=benoiti (Devecis, 1 975) 
=chabroli Devecis, 2000 

015 odoratus Motschulsky, 1 844; ?non prioriry 
a. ssp. septentrionalis Breuning, 1 932 

(016 see 02II Trac&Jcarabus) 
017 regalis Fischer von Waldheim, 1822 

ssp. regalis Fischer von Waldheim, 1 822 
=cuprinus Fischer von Waldheim, 1 822 
=ryanicollis Dejean, 1 826 
=pasianax Fischer von Waldheim, 1 827 
-viridicinctus Kraatz, 1 882, nee Schaufuss, 1 872 
=viridicollis Kraatz, 1 882 
=jureceki Born, 1 922 
=volgensis Csiki, 1 927; nom.pro jureceki Born 
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?Puy-de-Dome 
?Puy-de-Dome 

S-France:? 
S-France:? 

Puy-de-Dome:Mt.Dore 
?"Schweizer Jura" 
?"Schweizer Jura" 
Cote-d'Or:Rosay 

N-Germany:Niedersachsen:Verden an der Aller(=SE of 
Bremen) 

Cantal:Col d'Aulac 
'Jura" 
''Jura" 
"Grande Chartreuse" 
"Helvetia" 

"Schweizer Jura" 
'Jura" 
W-Germany:"�ft.Taunus & Vogelsberg"(alpine form) 
Drome:Col de Menee 
Bern 
Drome:Ft.de Saou, Vercors 

Alpes-Hte-Provence:Dig:ne env. 
?Alpes-Maritimes:Col de Champs 
Mont Ventoux 
Haute-Garonne:St.Gaudens. Col d'Aspin 
Aude:Pic de Nore 
Ariege:Pailheres 

Charente:Foret de Braconne 
Correze:Albussac 

Siberia, Altays, Sayans; ?N-Mongolia 
l\.T\v,NC-Siberia:arctic Urals("Obdorsk"=Salekhard) to 
Yenisey River 

E-Eur.Russia; C,W-Siberia, Altays, Sayans; N-Mongolia 
E-Eur.Russia; W-Siberia@arnaul) 

"M ts.nr.Simbirsk" ( = Clyanovsk) 
"Mts.nr.Simbirsk"(=Ulyanovsk) 



018 rothi Dejean, 1 829 
a. ssp. rothi Dejean & Boisduval, 1 829 

=aequistriatus Kraatz, 1 878 
=latestriatus Kraatz, 1 878 
=quadricatenatus Kraatz, 1878; nee ? 
=varistriatus Kraatz, 1 878 
=birthleri Reitter, 1 885 
-rugulosus Birthler, 1 885; un 
-ignoscus Csiki, 1 906; un; 

nom.pro quadricatenatus Kraatz 
b. ssp. afutensis Savulescu, 1 972 

(019-020 see 0211 Tracb)•carabus) 
021a scheidleri Panzer, 1 799 

a. ssp. scheidleri Panzer, 1 799 

� caerufeus Panzer, 1 8 1 2, nee coeruleus Steven, 1 808 
=aeneipennis Sturm, 1 81 5  
=purpuratus Sturm, 1 81 5  
�vinns Sturm, 1 8 1 5, nee Miiller, 1776 
� niger Letzner, 1 850; un 
-purpureomarginatus Letzner, 1 850; un 
-purpureus Letzner, 1 850; un 
-viridiaeneus Letzner, 1 850; un 
-viridimarginatus Letzner, 1 850; un 
-iiridis Letzner, 1 850; un 
= gibbicollis Motschulsky, 1 865 
-aerescens Dalla Torre, 1 877; un 
-aeruginescens Dalla Torre, 1877; un 
-aurescens Dalla Torre, 1 877; un 
-coeru!escens Dalla Torre, 1 877; un 
-efegans Dalla Torre, 1 877; un 
-Juscescens Dalla Torre, 1 877; un 
-metallescens Dalla Torre, 1 877; un 
-nigrescens Dalla Torre, 1 877; un 
-violescens Dalla Torre, 1 877; un 
-virescens Dalla Torre, 1 877; un 
=dominus Reitter, 1 885 
=graciosus Gehin, 1 885; un 
=jumndus Csiki, 1 906 
-duchoni Vacher de Lapouge, 1 906; un 
-prolifer Vacher de Lapouge, 1 906; un 

b. ssp. pre,ysferi Duftschmid, 1 8 1 2  
-atrocoeruleus Letzner, 1 850; un 
-aureus Letzner, 1 850; un 
-cyaneus Letzner, 1 850; un 
-purpureoaureus Letzner, 1 850; un 
=ambitiosus Schaufuss, 1 872 
=improbus Schaufuss, 1 872 
=principatus Schaufuss, 1 872 
=superbus Schaufuss, 1 872 
=viridicinctus Schaufuss, 1 872 
-cuprescens Dalla Torre, 1 877; un 
=maderianus Mandl, 1 957 
-pse11doscheidleri Mandl, 1 964; un 
-punctatocostatus Mandl, 1 964; un 

Romania, NE-Hungaria, W-Ukraine 
C-Romania:Sibiu env.; "Transsylvania" 

C-Romania:Olt River:Rimnicu Vilcea env.(Calimane�ti) 

CE-Europe, W-Carpathians 
N,E-Austria@ien); SE-Germany:Passau, Regensburg; 
S-Bohemia; S-Moravia; NW-Hungary 
Wien 

W of Budapest:Pilis Mts. 
"Krain" (error) 
"Krain"(?error) 
Niederosterrieich; Puchberg am Schneeberg(LT) 

Niederosterrieich:Aspang 
NE-Austria:Leitha Mts. :Winden env. 
Leitha Mts.:Winden env. SPECL\L P:\RT 
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(reductecostatus Mancil, 1 964; un 
d. ssp. sryriacus Kraatz, 1 887 

=fimhifer Reitter, 1 889 
=hurghauseri Fleischer, 1 899 
=jloriani Penecke, 1 905 
=pannonicus Csiki, 1906 
-coerufeocinctus Fleischer, 1925; un 
-elegans Fleischer, 1 925; un 
=gehhardti Bodemeyer, 1 927 
� haderfei Mancil, 1 965; un 
-praescheidferi Mancil, 1 965; un 
-pseudrjucundus Retezar, 1 974; un 
-vertesensis Retezar, 1 974; un 

c. ssp. hefferi Ganglbauer, 1 892; ?non priority 

=repercussus Drapiez, 18 19; ?priority 
-mora1J;itzj Kraatz, 1887, nee Ganglbauer, 1 887 
-distinguendus Csiki, 1906, nee Duftschmid, 1 8 1 2  
=kolfarisans Sokolar, 1 907 
-cupripennis Fleischer, 1925; un 
�pseudoambitiosus Fleischer, 1 925; un 
-pseudoexcellens Fleischer, 1 925; un 
-pseudosuperbus Fleischer, 1 925; un 
�viridipennis Fleischer, 1 925; un 
�pseudopreyssleri Breuning, 1 932; un; 

nom.pro morawitzj Kraatz 
=giuseppemuelferi Hildebrand, 1 955 
-bieneri Mandi, 1 965; un 
-subparoulus Mancil, 1965; un 
-subtilepunctatus Mancil, 1 965; un 

021b versicolor E. Frivaldszky, 1 835 
a. ssp. versicolor E. Frivaldszky, 1 835 

=huresi Hanus, 1 923 
b. ssp. simulator Kraatz, 1 876 

=serbicus Hopffgarten, 1 878 
=po/ychloros Beuthin, 1 885 
� tekijensis (Tosevski, 1 990); un 

(022 see 02n Tracl.!Jcarahus) 
023a zawadzkii Kraatz, 1 854 

a. ssp. zawadzkii Kraatz, 1 854 
=dissimilis Csiki, 1 906 

( ssp.) seriatissimus Reitter, 1 896 
=beheimi Niecil, 1 957 
-marmaroschensis Mandi, 1 965; un 

(ssp.) ron<?)li Csiki, 1906 
023b zherichini Shilenkov, 1990 

Leitha Mts.:Winden env. 
"Styria"(=Steiermark), CW-Hungary 

Steiermark:Gratwein 
C-Hungary:Fejer:Szekesfehervar 

SW-Hungary:Tolna:Dombovar 
NE-Austria:Burgenland:Parndorfer Platte(SE of Wien) 
SW-Hungary:Baranya:Mescek Mts. 
W-Hungary:Komarom:Gerecse Mts. 
W-Hungary:Fejer:Vertes Mts. 
Slovakia("Kom.Neutra"=Nitra); N,C,E-Moravia; 
N-Bohemia; ?W-Ukraine; E-Hungary 
"Kar:pathen" 
?"Bohemia" 
E of Budapest:Rakosfeld 
"J\1oravia" 

?"Bohemia" 

S-Moravia:"Briinn"(=Brno) 
C-Slovakia: Kralovany 
NC-Hungary:Borzsony Mts.:Dios Jeno 

Bulgaria, NE-Serbia 
Bulgaria:Stara planina Mts.(Sliven) 
Stara planina .:\Its. 
NE-Serbia:Majdanpek env. 
?"Serbia" 

NE-Serbia:Tekija:Djerdapska klisura. 50m(=Dunav 
right bank opposite to Or�ova) 

E-Slovakia, NE-Hungary, W-Ukraine, N-Romania 
E-Slovakia, NE-Hungary, W-Ukraine 
"Kom.Ung"(=W-Gkraine:Uzhgorod env.) 
W-Ukraine:Carpathians:Hoverla Massif; ?",\farmaros" 
W-Ukraine::Mukachevo 
".:\Iarmaros" 
E-Slovakia("Kom.Zemplen & Ung''), NE-Hungary 
N-Siberia:Polar Urals toKolyma Riv. (not in key: see 
p. 178). 

0211 TRACHYCARABUS Gehin, 1 885; type species Carabus scahriusculus Olivier 
= Lyperocarabus Vacher de Lapouge, 1 930; type species Carahus estreicheri Fischer von Waldheim 

(001 see 021 Morphocarahus) 
002 besseri Fischer von Waldheim, 1 822 

=dimorphus Vacher de Lapouge, 1908 
=pseudohesseriVacher de Lapouge, 1908 

NE-Romania, Moldavia("Siid-Podolien''), Ukraine 
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003 bosphoranus Fischer von Waldheim, 1 823 
�carbonarius Motschulsky, 1 850, nee Rossi, 1 790 
=jailensis Breuning, 1 932 

(004 see 021 Morphocarabus) 
005 errans Fischer von Waldheim, 1 823 

= krynickii Fischer von Waldheim, 1 827 
= cribricollis Motschulsky, 1 846 
=maritimus Motschulsky, 1 850 
�acutangulus Eichler, 1 924, nee Chaudoir, 1 879 
�acutangulatus Csiki, 1 927; un; nom.pro acutangulus 

Eichler 
=retowskianus Mandi, 1 955 

006 estreicheri Fischer von Waldheim, 1 822 

= adoxus Fischer von Waldheim, 1 823 
�modestus Fischer von Waldheim, 1 823, nee 

Fabricius, 1 801 
= jaegeri Menetries, 1 827 
=accuratus Chaudoir, 1 848 
�rujefemoratus Lomnicki, 1 892, nee Motschulsky, 1 865 
�erythromerus Semenov, 1 898, nee Dejean; 

nom.pro rufefemoratus Lomn. 
�rubidefemoratus Csiki, 1 927; un; 

nom.pro erythromerus Semenov 
=basirufus Marcu, 1 937 

(007 see 021 Morphocarabus) 
008 haeres Fischer von Waldheim, 1 823 

a. ssp. haeres Fischer von Waldheim, 1 823 
b. ssp.jossulatus Dejean, 1 826, nee Quensel, 1 806 

(009-01 5  see 021 Morphocarabus) 
016 perrini Dejean, 1 831 

ssp. perrini Dejean, 1 831 
=orbicoffis Motschulsky, 1 846 
=campicola Reitter, 1 896 

( ssp.) planus Gehin, 1 885, nee Fabricius, 1 792; lsu; 
nom.pro planatus Motschulsky 

� campestris Fischer von Waldheim, 1 822, nee 
Adams, 1 8 1 7  

=transcaucasicus Csiki, 1 927; 
nom.pro campestris Fischer von Waldheim 

�parallelus Fischer von Waldheim, 1 844, nee 
Faldermann, 1 835 

�planatus Motschulsky, 1850, nee Chaudoir, 1 843; 
nom.pro para/le/us Fisch. 

(01 7-01 8 see 021 Morphocarabus) 
019 rybinskii Reitter, 1 896 
020 scabriusculus Olivier, 1 795 

a. ssp. scabriusculus Olivier, 1 795 

=agrestis Creutzer, 1 799 
�erythropus Fischer von Waldheim, 1 822, nee 

Marsham, 1 802 
=hoffmanni Motschulsky, 1 845 

c. ssp. /ippiiDejean, 1 826 

Taman Peninsula, Krym Peninsula, W-foot of Caucasus 
S-Russia:? 
Kr_ym Peninsula:Jaila Mts. 

Ukraine; SW-Russia:Rostov; "Tauria" 
Ukraine:Odessa 
"Sarepta"(=lower Volga basin; LT) 
"Litt.m.Pont.:Odessa'' 
Rostov env.:Morskaya 
Rostov env.:Morskaya 

SC-Ukraine: Odessa 
Ukraine("Proskurov''=Khmelnitskiy), SW-Russia; 
W-Siberia:Tyumen, Tobolsk 
"Kaukasus" (error) 
"Dauria. Siidrussland" 

?Voronezh 
"Bessarabia Cherson" 

N-Ukraine; SW-Russia:Voronezh, Tula, Ryazan' 
Ryazan' 
W-Kursk prov., N,E-Ukraine 

SE-Ukraine, Krym Peninsula, SW-Russia, Georgia 
Krym Peninsula("Sudrussland. Kr_ym'') 
"Russ.mer."(LT) 

Kr_ym 
SE-Ukraine, SW-Russia:Rostov, Maykop; Georgia; 
"S-Russia" 
"Tiflis" (=Tbilisi; ?inexact) 

"Tiflis"(=Tbilisi; ?inexact) 

"S-Russia" 

"S-Russia" 

W-Ukraine:Ternopol 
SC-Europe, Carpathians, Balcans, Ukraine, S-Russia, 
W-Turkey, SE-Europe 
Austria, Moravia, Slovakia, Hungary, W-Romania, 
Ukraine 
Moravia 

SE-Hungary; Romania, Moldavia S PECIAL PART 
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=? laetior Krynicki, 1 830 
=curvatus Motschulsky, 1 845 
-cruralis Vacher de Lapouge, 1 908; un 
-costulatus Petri, 19 12, nee Kraatz, 1 889 
reryezaticus Csiki, 1 927; nom.pro costulatus Petri 
-macrolippii Lie, 1996; un 

b. ssp. inapertus Motschulsky, 1 850 
-longulus Vacher de Lapouge, 1 908; un 

d. ssp. bulgarus Vacher de Lapouge, 1 908 

-interruptus Born, 1 902, nee Fabricius, 1 775 
= laceratus Csiki, 1 927; nom. pro interruptus Born 

022 sibiricus Fischer von Waldheim, 1 822 
a. ssp. karelini Fischer von \\"aldheim, 1 830 

= kofosozi Zinovjev, 1 997 
(023 see 021 Morphocarabus) 

".Moldavia Bessarabia" 
'�"(error) 

"Transsylvania" 
''Transsylvania" 
C-Romania:S of Alba-Iulia:Sebq-Alba env. 
Ukraine(Kharkov-LT), S-Russia 

SC,SE-Romania, Bulgaria, Serbia, Bosnia, N. Macedonia, 
Eur.Turkey 
S-Romania:Vlasca:Comana 
S-Romania: Vlasca:Comana 
S,C-Siberia; SW-Russia; ?NW-China:Xinjiang 
S\\'-Russia:Saratov, Orenburg, Samara; "Si.idrussland" 
S.L'rals 

03. CARABUS Linnaeus, 1 758; type species Carabus granufatus Linnaeus 
-Paracarabus Vacher de Lapouge, 1 930, nee Reitter, 1 930; type species Cara bus granulatus Linnaeus 
-Neocarabus Hatch, 1 949, nee Vacher de Lapouge, 1 930; type species Carabus granulatus Linnaeus 

001 granulatus Linnaeus, 1758 

a. ssp. granulatus Linnaeus, 1 758 

=cha!Jbaeus Voet, 1 776 
=campestris Adams, 1 81 7  
=confluens Fischer von Waldheim, 1 827 
=paraflelus Faldermann, 1 835 
-mger Letzner, 1 850; un 
-nigrescens Letzner, 1 850; un 
-mfofemoratus Letzner, 1 850; un 
-iirescens Letzner, 1 850; un 
-rubripes Gehin, 1 87 6, nee Duftschrnid, 1 8 1 2  
-cupreoaeneus Dalla Torre, 1 877; un 
-nigroaeneus Dalla Torre, 1 877; un 
-ziridiaeneus Dalla Torre, 1 877; un 
=forticostis Kraatz, 1 878 
=haematomerus Kraatz, 1878 
=parvicollis Kraatz, 1 878 
-julvipes Gehin, 1 885, nee Fabricius, 1 792 
=wimmefi Schultz, 1 900 
-hudsonicus Vacher de Lapouge, 1 924, nee 

Motschulsky, 1 865 
=granulatulus Mandl, 1 955 

e. ssp. crimeensis Breuning, 1 933; un 
b. ssp. hibernicus Lindroth, 1 956 

-atroC)'anescens Lamy, 1 973; un 
c. ssp. interstitialis Duftschrnid, 1 812 

=debificostis Kraatz, 1 878 
=palustris Dejean, 1 826 

d. ssp. aetoficus Schaum, 1 857 

=mindita Apfelbeck, 1 901 

Europe, Brit.Isles, Balcans, Turkey, Siberia, Far East, 
Japan; introduced: Canada, USA 
C,W,N-Europe, Brit.Isles, Balcans; S-Russia; introd.: 
SW-Canada:BritColumbia; ?LNF 

Volga River Bank 
Volga River 
Volga River 

?"Steiermark" 

Hamburg 
?Hudson Bay 

Krym Peninsula:?Taila Mts . . 
Ireland:Kerry Co.:Killarney; Hebrides; introduced: 
Quebec, N.Brunswick, N.Scotia 

S-Austria(Sudkamten); N-Italy 
?Piemonte 
Roma env. 
C-Greece:"Missolunghi"(=Mesol6ngi) , Corsica, S
Balcans; Turkey:Konya, Denizli, S-Italy (Apulia, Calabria) 
N-AJ.bania:"Velipoja nr.Alessio"(=Lezhe) 
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=paludicola Miiller, 1 903 
=corsicus Born, 1 906 

f. ssp. para/le/us Faldermann, 1 835 
g. ssp. duarius Fischer von \X'aldheim, 1 844 

h. ssp. calabricus Spettoli & Vigna Taglianti, 2001 
002 menetriesi Hummel, 1 827 

a. ssp. menetriesi Hummel, 1 827 

b. ssp. pacholei Sokolar, 1 91 1  

-bohemicus Tanzer, 1 934; un 

( ssp.) knabli Mandi, 1 9  51 

(ssp.) pseudogranulatus Ni.issler, 1 965 

Herzegovina:Narenta River nr.Metkovich 
Corsica:Folelli 
Russia: Lower Volga, N-Caucasus 
E-European Russia, Siberia, Altays, Sayans, Kazakhstan, 
Kyrgyzstan, N-Mongolia:"Dzhungaria" 
S-Italy, Serre Calabre: Colle del Monaco 
EC-Europe, NE-Europe, N-Russia, Finland, 
Byelorussia, Latvia 
N-Europe, Finland, N-Russia(Novgorod env.), 
Byelorussia, Latvia; N-Slovakia:Oravslci Lesrui 
Austria:Oberost. (Tanner Moor nr.Konigswiesen), 
Niederost., Tirol; S,W,N-Bohemia: Sumava Mts. to Ustf 
n.Lab; NE,SE-Germany: Mecklenburg-Vorpommern, 
Sachsen, Bayern, ?Bulgaria 
S-Bohemia:"Mt.Schreiner foot:Schneider- & 
Oberschlag"(= Mt.Bobik:Krejfovice, l\1ildice) 
E-Austria:"Nordtirol:Gem.Breitenwang bei 
Reutte"(=ca.60km WNW of lnnsbruck); 1 m  
Germany:Sachsen:Hermannsdorfer Wiesen 

04. EUCARABUS Gehin, 1 885; type species CaralJUs ulrichii Germar 
= Eutelocarabus Reitter, 1 896; type species CaralJUs arvensis Herbst 
=Loxocarabus Reitter, 1 896; type species Carabus obsoletus Sturm 
= Xystrocarabus Reitter, 1 896; type species Carabus catenatus Panzer = Carabus catenulatus Scopoli 
= T mesicarabus Reitter, 1896; type species Carabus cristoforii Spence 
=Apocarabus Vacher de Lapouge, 1930; type species Carabus stsch�lowi Mannerheirn 

001 arvensis Herbst, 1784 
(see note: Chapter 5, p. 1 82) 
a. ssp. arvensis Herbst, 1 784 

-arcensis: auct.; iss of arcensis Herbst 
=pomeranus Gmelin, 1 788 
-aereus Dejean, 1 826, nee Dejean, 1 826 
=seileri Heer, 1 837 
-cupreoaeneus Letzner, 1 850; un 
-marginatus Letzner, 1 850; un 
-niger Letzner, 1 850; un 
-nigrescens Letzner, 1850; un 
-purpurescens Letzner, 1 850; un 
-versicolor Letzner, 1 850; un 
-viridiaeneus Letzner, 1850; un 
-viridis Letzner, 1 850; un 
-ziegleri Gehin, 1 876, nee Duftschmid, 181 2; 

nom.pro aereus Dejean 
-cuprescens Dalla Torre, 1 877; un 
-Juscescens Dalla Torre, 1 877; un 
-virescens Dalla Torre, 1 877; un 
-nigrescens Westhoff, 1 881;  un 
-nigrinus Westhoff, 1881,  nee .Motschulsky, 1 865 
-aeratus Gehin, 1 885, nee Quensel, 1 806; 

nom.pro ziegleri Gehin 
-m.ficrus Gehin, 1 885; un 
-nigrinopomeranus Rade, 1895; un 
=austriae Sokolar, 1 907 

Europe, Siberia, Far East, Japan 

N,C-Europe:Slovenia to Scandinavia; W-Eur.Russia; 
"Pommern"(=NW-Poland) 

"Pommern" (=currently 1\1\'V-Poland) 
''Alps of Steiermark" 
Switzerland:Schaffhausen 

''Alps of Steiermark" 

''Alps of Steiermark" 

?Wienerwald �PECIAL P,\RT 

CHECKLIST CHAPTER 2 25 



-detritus Vacher de Lapouge, 1908, nee Drapiez, 1 821 

-simplex Vacher de Lapouge, 1908; un 
b. ssp. noricus Sokolar, 1910 

=decipiens Lengerken, 1 9 1 1  
= germaniae Lenger ken, 1 9 1 1  
=borussicus Csiki, 1927; nom.pro detritus Vacher 

de Lapouge 
-baldiaiMandl, 1963; un 
-haideri Mandi, 1963; un 

( ssp.) baschkiricus Breuning, 1932 
-laticollis Motschulsky, 1 850, nee Sturm, 1 826 

e. ssp. sylvaticus Dejean, 1 826 

=schrickelli Dejean, 1 826 
=alpicola Heer, 1 837 
=anglicus Motschulsky, 1 865 
-irregularis Beuthin, 1 896, nee Fabricius, 1 792 
=raetzeri Born, 1 898 
= brugeli Devecis, 2000 
-costalis Vacher de Lapouge, 1908; un 
=liebmanniLengerken, 191 1 
=spenceiLengerken, 191 1 
=sugintensis Brunier, 1922 

=subsylvaticus Perraudin, 1 965 
=jamgei Colas, 1971 
=thebaudi Colas, 1971 
-bicolor (Keith, 1989); un 

c. ssp. carpathus Born, 1902; ?non priority 

=?eremita Fischer von Waldheim, 1 823; ?priority 
-romanus Marcu, 1937; un 
=csikensis Csiki, 1942 
=pseudonoricus Kenyery, 1 983 

d. ssp. venetianus Bernau, 1914 
002 catenulatus Scopoli, 1 763 

a. ssp. catenulatus Scopoli, 1 7  63 

=catenatus Panzer, 1 805 
= herbsti Dejean, 1826 
=alternatus Haury, 1 855 
=subvirescens Motschulsky, 1 865 
-atropurpureus Dalla Torre, 1 877; un 
-atrovirescens Dalla Torre, 1 877; un 
-purpurescens Dalla Torre, 1 877; un 
�virescens Dalla Torre, 1 877; un 
=korlevici Hoffmann, 1 883 
=albanensis Gehin, 1 885 
-subvirens Haury, 1885; iss of subvirescens Motschulsky 

N-Germany:? 
"S-Germany & Austria" 
Austria:Alps:Wechsel 
"Bayern" 
Germany:? 
N-Germany:? 

Austria: Vorarlberg:Hochfreschen 1900m 
Karnten:Schleinitz Lienzer Hutte env. 
CE-Russia(Kazan'); C-Urals 
Baschkiria:Mt.Ilmen(=?Ilmen' ca.20km NE ofZlatoust) 
W-Europe:France(Seine-Marne:Ft.d'Eu), W-Switz., 
Belgium, Holland, W-Germany, Brit.Isles 
1NF 
?Switzerland:Mt.Pilatus 
Windsore nr.London 
Haute-Loire 
Switzerland:Neuenburger Jura 

France:Cevennes:Gerbier des Jone 
W-France:Vosges 
"Pyrenees" (error) 
W-France:Haut-Rhin:Sundgau(=area betw.Basel/ 
Mulhouse) 
?"Stoccarda" 
Cote d'Or:Chatillon; 1NF 
Correze:Les Monedieres; 1NF 

Carpathians(C-Romania:Bucegi Mt.R.. Mt.Negoi); 
E-Europe, S-Eur.Russia 
"Kaukasus"( error) 
Romania:? 
CE-Romania:Haghimas Mts.nr.Balan 
Slovenia:"Bachergebirge:N-slope:1km S of Podvelka, 
350m"(=ca.betw.Celje/Zagreb) 
NE-Italy.Dolomiti, Veneto@osco de! Cansiglio); Slovenia 
Slovenia, Croatia, Bosnia, NE-Italy 
Slovenia("Kranj''); Croatia, Bosnia; NE-Italy.Trieste env., 
SE-Alps; Switzerland:Lugano env. 
"Kranj" 
"Mts.of Croatia"(alpine form) 

Croatia:"Lic plateau" 

=troyeri Born, 1 9 1 1  Croatia:Gospic 

SPECIAL PART 

� aenescens Depoli, 1929; un 
=hosti Depoli, 1929 
=rattii Mandi, 1966 

b. ssp. fantanellae Reitter, 1 896 
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"Fiume env."(Rijeka) 
Mt.Palanzone nr.L!gg de Como(=ca.20km NE of Como) 
Croatia:Adriatic Sea coast & islands; "Zara"(=Zadar) 



=dinaricus Apfelbeck, 1 904 
=mosorensis Muller, 1930 

003a. cristoforii Spence, 1823 

= nicolasi Reitter, 1888 
�obtritus Vacher de Lapouge, 1898, nee Chaudoir, 1857 
� rufipes Nicolas, 1898, nee DeGeer, 177 4 

=beuthini Schulz, 1 899 
003b. deyrollei Gory, 1839 

� fuctuosus Gehin, 1885, nee Villers, 1789 
�chforomorphus Branes, 1985; un 
�ryaneomorphus Branes, 1985; un 
� goryi Branes, 1985; un 
� miniresplendens Branes, 1 985; un 
� neotristis Branes, 1985; un 
�pecoudi Branes, 1 985; un 
� spfendidufus Branes, 1985; un 

004 italicus Dejean, 1 826 
a. ssp. itaficus Dejean, 1826 

=hafbherriVacher de Lapouge, 1898 
= ronchettii Born, 1900 
�battonianus Mandl, 1966; un 

b. ssp. rostagnoi Luigioni, 1904 
� rostagnonis Seidlitz, 1904; iss of rostagnoi Luigioni 

005 obsoletus Sturm, 1815, nee Rossi, 1790; lsu 
a. ssp. obsofetus Sturm, 1 81 5, nee Rossi, 1 790; lsu 

=aureocupreus Reitter, 1880 
c. ssp. prunneri Mallasz, 1 901 

=csikii Mallasz, 1901 
�maflasziVacher de Lapouge, 1908; un 
� uhfigi Vacher de Lapouge, 1908; un 

b. ssp. uh/igi Vacher de Lapouge, 1908 

=dudichi Csiki, 1 927 
� bicoloratus Fleischer, 1930; un 
�mallaszjanus Breuning, 1932; un; nom.pro uhligi 

Holdhaus 
�tesari NiedI, 1 957; un 

e. ssp. carpathicus Palliardi, 1 825 

=euchromus Palliardi, 1825 
� sacheri Thomson, 187 5; un 
=biefzjBirthler, 1 886 
=deubefianus Fleischer, 191 1  

(ssp.) nagyagensis Seidlitz, 1888; nom.pro procerus Bielz 

�carpathicusnagyagensis Birthler, 1886; un 
�procerus Bielz, 1887, nee Reitt.; 

nom.pro carpathicusnagyagensis Birth. 
d. ssp. fassu/tfer Fleischer, 189 3 

� cupreus Fleischer, 1930; un 
� viridis Fleischer, 1930; un 
=tippmanni Breuning, 1936 

Dinara Mts.:Troglav. Kamesnica 
"Mosor"(=nr.Split) 
Pyrenees:N-Spain, S-France(Hautes-Pyrenees:Pic du 
Breveu), Andorra 
Pic de Nere 

Pic de Nere 

NW-Spain(Galicia:Sierra de Perache); N-Portugal 
N-Portugal:Braga 

N,C-Italy, S-Switzerland 
N-Italy(Eiemonte), S-Switzerland (Tessin) 

Lombardia:Val Sassina 
Liguria:Pra:Mt.Riondo 
C,S-Italy(Latium:Maccarese. Cisterno Campania) 

Carpathians 
Carpathians:Mor., Slov., SE-Poland, N-Hungary; E-Ukr., 
N,C-Rom.; "Osterreich"(=?Moravia) 
"Trencsen''(=CW-Slovakia:Trencin) 
"Kom.Bestercze-N aszod" (= N C-Romania:Bistrita-
N asaud) "Kom.Also-Feher"(=Alba Iulia) 

"N-Hungary"(=currently NW-Romania) 

"Ceahlau. Caliman. Rareul. Nagy-Hagymas"(=Rarau, 
Ha§ma§ul Mare) 

M-Ukraine:Mukachevo 
C,SW-Romania:Fagara§ Mt.R. to Banat; "Transsylvanian 
Alps" 
"Banat" 

C-Romania:"C::ibin" (<;:indrel Mt.R.) 
"Kapellenberg nr.Kronstadt"(=Bra§ov) 
W-Romania:Bihor Mts.; Cluj; Hunedoara & 
Alba:("Nagyag. Zalatna"=Sacarimb, Zlatna) 
"Nagyag. Zalatna"(=Sacarimb, Zlatna) 
"Nagyag. Zalatna"(=Sacarimb, Zlatna) 

"Kom.Bihar:Hadymadfalva" 

"Zalatna"(=Alba:Zlatna) SPECIAL PART 
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SPECIAL PART 

�paranagyagensis Lie, 1990; un 
006 parreyssii Palliardi, 1 825; ?iss of parqysi Palliardi 

a. ssp. parreyssii Palliardi, 1 825; 
?iss of parqysi Palliardi 
�parqysi Palliardi, 1 825; ?cos of pa�ssi Palliardi 
=parrysi Auct. 
=gattereri Gehin, 1882 
=purpurifer Reitter, 1885 
=dobiaschi Beuthin, 1 894 
=padewiethi Csiki, 1906 
� ganglbaueri Apfelbeck, 1 890, nee Reitter, 1 888 
=planinaecola Csiki, 1906; 

nom.pro ganglbaueri Apfelbeck 
=squamisculptus Reitter, 1908; 

nom.pro ganglbaueri Apfelbeck 
b. ssp. plassensis Born, 1907 

=strauchi Born, 1908 
(ssp.) tippmannianus Breuning, 1943 

007 stscheglowi Mannerheim, 1 827 

=zakharschewskii Motschulsky, 1845 

008 ulrichii Germar, 1824 

a. ssp. ulrichii Germar, 1 824 

�uflrichi Germar, 1 824; ?iss of ullrichii Germar 
=leuckarti Petri, 1885 
=podolicus Semenov, 1898 
=comanensis Born, 1902 

=pavlitscheki Born, 1907 
=tigancanus Born, 1908 
=baranyensis Sokolar, 1908 
=intercessor Sokolar, 1912 
� kardaschi Fleischer, 1926; un 
=volhynicus Lutshnik, 1927 
=planitiae Csiki, 1929 
=donovalensis Smetana, 19 51 
� germanicus Sokolar, 1908, nee Semenov, 1 898 
=alamannicus Csiki, 1927; nom.pro germanicus Sokolar 
� stegmanni Mandl, 1969; un 
�cupreoaeneus Dalla Torre, 1877; un 
�picipes Dalla Torre, 1 877; un 
�viridiaeneus Dalla Torre, 1877; un 
=viridulus Kraatz, 1 878 
�parous Gehin, 1885; un 
=sokolari Born, 1904 

c. ssp. rhilensis Kraatz, 1876 

� stussineri Gehin, 1 885; un 
=jaroslawi Fleischer, 1898 
=wemeriReitter, 1 899 
=papukensis Koca, 1900 
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Arad/Hunedoara:Savirsin Pojoga 
Croatia, Bosnia; Montenegro, Serbia 
Croatia, Bosnia; Montenegro:Volujak, Durrnitor Massif 

"Steiermark" (error) 

"Bosnia" 
S-Velebit Mts.:Stirovaca 
S-Bosnia:? 
S-Bosnia:? 

S-Bosnia:? 

Bosnia:Adriatic Sea coast(elasa); 
N-Bosnia:Bihac env. 
E-Serbia:Frushka Gora; E-Serbia:Frushka Gora 
E-Ukraine, E-Eur.Russia; C,S-Urals(Zlatoust betw.Ufa/ 
Chelyabinsk) 
Ukraine:"Charcov:Tschuguev" (= Kharkov:Chuguevka); 
"Rus.mer.:Svatova Luchka"(LT) 
C,E-Europe, Hungary, Ukraine, Romania, Bulgaria, 
Slovenia, Croatia, Bosnia, Serbia 
S,C,E-Germany, S-Poland, Bohemia to Slovakia, E
Hung., Moldova, W Ukraine, N. Croatia, N. Serbia, 
N,C,E-Romania; "Schlesien'', Austria 

"Siebenburgen:Schassburg''(=Sighi�oara) 
"Vinnitza''(=W-Ukraine:Vinnitsa) 
SE-Romania:Dobrogea lowland:Comana, Braila; 
NE-Bulgaria:Razgrad 
''Bukowina'' 
SE-Romania:Dobrogea lowland:"Tiganca" 
SC-Hungary:"Kom.Baranya" 
NC-Hungary:Nograd:Rersag 
"Vlarapass"(=Moravia:Vl:irsky prnsmyk) 
"Wolhynia" 
E-Hungary(Alfold region:?Debrecen ?Gyula) 
C-Slovakia:Nizke Tatty Mt.R.:Donovaly 
"Germany Nieder- & Oberosterreich" 
"Germany Nieder- & Oberosterreich" 
Niederbayern:Straubing 
"Oberosterreich'' 

"Steiermark" 
S-Austria:Leitha Mts. 
S-Huog., CW-Romania; 
Bulgaria(Rila Mts.), Slovenia, Croatia, Bosnia, S. Serbia 
Slovenia:"Krain" 
"Kom.Bihar" 
Bosnia:Vradac 
Serbia:Slavonia:Papuk Mts. 



-Jabrizjoi Battani & Breuning, 1 970; un 
-serbomacedonicus Kcnyery, 1 970; un 
=pemix Csiki, 1 904 
=sfivensis Apfelbeck, 1904 

b. ssp. f astuosus Palliardi, 1 825 
-cupreonitens Kraatz, 1 878, nee Chevrolat, 1 86 1  
-paraffefus Kraatz, 1 878, nee Faldermann, 1 835 
-robustus Kraatz, 1878, nee Deyrolle, 1 869 
-superbus Kraatz, 1 878, nee Schaufuss, 1 872 
-viridilimbatus Kraatz, 1 878, nee Motschulsky, 1 859 
=glaucus Haury, 1 878 
-ryaneus Bodemeyer, 1 88 1 ,  nee Fabricius, 1 776 
-cuprinus Vacher de Lapouge, 1 902; un 
-kucqjensis Pavicevic & Tosevski, 1 988; un 

-transdiernae Pavicevic & Tosevski, 1 988; un 

-alionidiemae Lie, 1 989; ?nud 
-superboides Lie, 1989; ?nud 
-alioni Lie, 1 990; un; ?nom.pro alionidiemae Lie 
-ciutagrosi Lie, 1990; un 
-jeregarii Lie, 1 990; un 
-subfastuosus Lie, 1 990; un 
-subsuperbus Lie, 1 990; un; ?nom.pro superboides Lie 
-topeniae Savulescu, 1 992; un 
=subfastuosus Lie, 1 996 
-subsuperbussuperboides Lie, 1 996; un 
-umbrosus Lie, 1 996; un 

d. ssp. arrogans Schaum, 1 858 
-ceremosnjensis Pavicevic & Tosevski, 1 988; un 
-gornjakensis Pavicevic & Tosevski, 1 988; un 
-pseudoarrogans Pavieevic & Tosevski, 1 988; un 

E-Serbia:N egotin 
SE-SerbiaQOkm S of Nis) 

CE-Bulgaria:Sliven 
SW-Romania:Banat(Mehadia), E-Serbia 

"Banat:Nemet Bogsan"(=Bocsa nr.Re�ita) 
"Ban at" 
"Banat:Moldowa"(=Moldova Noua) 
"Banat:Nemet Bogsan"(=Bocsa nr.Re�ita) 
Banat:Bazias 
Banat:Re�ita 
Banat:Bazias 
NE-Serbia:Kueaj Mts.:Babina Glava:above Resavska 
peCina Cave 
NE-Serbia:Tekija(=Dunav right bank opposite to 
011ova) 
Banat:Alion nr.Or�ova 
Banat:"sanatoriul Marilla de linga Oravita"(=Oravita em�) 
Banat:Alion nr.Oqova 
Banat:dealul Ciuta nr.Gro�i(=ca.1 5km NE of Fager) 
Banat:Feregari/Domogled valley nr.Baile Herculane 
Banat: betw.Cavaran/Tincova(=ca.30km SE of Lugoj) 
Banat"sanatoriul Marilla de liQga Oravita" (=Oravita env.) 
Banat:Topenia valley(= NE of Baile Herculane) 
Banat: betw.Cavaran/Tincova(=ca.30km SE of Lugoj) 
Banat"sanatoriul Marilla de linga Oravita"(=Oravita env.) 
Banat:Poiana Rusca Mts.:Nadrag & Borlova env. 
NE-Serbia:Majdanpek, Donji Milanovac; "Serbia" 
NE-Serbia:Homolje Mts.:Ceremofoja 
NE-Serbia:Setonje:Gornjak monastery env. 
NE-Serbia:Donji Milanovac 

05. T ACHYPUS Weber, 1 80 1 ;  type species Carabus auratus Linnaeus 
=Autocarabus Seidlitz, 1 887; type species Carabus auratus Linnaeus 
-Goniocarabus Reitter, 1 896, nee Gehin, 1 885; type species Carabus cancellatus Illiger 
=Cancellocarabus Lutshnik, 1 924; nom.pro Goniocarabus Reitter 

001 auratus Linnaeus, 1 76 1  
a .  ssp. auratus Linnaeus, 1761 

=sulcatus DeGeer, 1 774 
-coeruleomicans Letzner, 1 850; un 
-contortus Letzner, 1850; un 
-picipes Letzner, 1 850; un 
=faniarius Gist!, 1 857 
-nzgnpes Dalla Torre, 1 877; un 
-opacoviridis Dalla Torre, 1 877; un 
- viridiauratus Dalla Torre, 1 877; un 
= brullei Gehin, 1 885 
=catalaunicus Gehin, 1 885 
=obscuricornis Beuthin, 1 894 
=111or/eei Beuthin, 1 894 
-rotundatus Born, 1 89 5, nee Paykull, 1 798 
=auratoides Reitter, 1 896 

W,NC-Europe 
W,NC-Europe:NC-Spain:Viella; SC,C,N-France to 
Bohemia, ?W-Poland; "Sweden"(error) 

"Champagne" 

"Harz" 
Col de Balme nr.Chamonix 
"Vogesen"(=Vosges Mrs.) �PJ :U,\ L  P:\ RT 
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=perauratus Reitter, 1 896 
=su/catissimus Vacher de Lapouge, 1 898 
=confluentinus Bockleth, 1904 
=latico/laris Bockleth, 1 904 
=quadricostatus Bockleth, 1 904 
=/abittei Clement, 1904 

Austria:Vorarlberg:Dornbirn 

C-Germany:Rheinland:Koblenz 

Paris env. 
-perviridis Born, 1915; un; error for perauratus Reitter -
-anthracinus Barthe, 1 921 ;  un "Pyrenees" 
=bettingeri Barthe, 1 921 Savoie:St.Pierre d' Albigny 
-dufauri Barthe, 1 922, nee Dejean, 1 829 Auvergne:Clermont-Ferrand 
-barthei Le bis, 1 924; un 
=dufauranus Csiki, 1 927; nom.pro dufauri Barthe 
= clementi Sirguey, 19 31  
-clermonti Sirguey, 1931 ;  un 
-mryeri Sirguey, 1 931 , nee Born, 1 898 
= rivalieri Bourgin, 1 948 
=conryri Machard, 1973 
-plonnieri Machard, 1 973; un 
=isigrryensis Machard, 1977 
-margaritae Hecq, 1 996, un 

d. ssp. honnoratii Dejean, 1 826 

-atripes Gehin, 1 885; un 
-nicolasi Chobaut, 1897, nee Reitter, 1 888 
=ventouxensis Nicolas, 1 904 
=hnicolasi Chobaut, 1908; ?nom.pro nicolasi Chobaut 
-baeriBieuse, 1 914, nee Menetries, 1 851 
=diversicolor Bleuse, 1 914 
-olivarius Nicolas, 19 19; un 
-nicolasianus Csiki, 1 927; un; 

nom.pro nicolasi Chobaut 
= fabrei Colas, 1 962 
= vadoni Colas, 1 962 
=aufrerei Colas, 1 964 
-diensis Tarrier, 1 97 5; un 
-blqyeulensis Machard, 1 977; un 
-lardierensis 1Iachard, 1 977; un 
-lurensis Machard, 1 977; un 
-grimonensis Machard, 1 977; un 
-malcorensis Machard, 1 977; un 
-seirinensis Machard, 1 977; un 
-ignescens Damaud, 1 980; un 
-astridae Fievet, 1991 ;  un 
-camardi Darnaud, 1995; un 

c. ssp. lotharingus Dejean, 1 826 

=siculus Ragusa, 1 881 
=monspessulantus Vacher de Lapouge, 1 898 
=transiens Cleu, 1952 
=incognitus Bourgin, 19 53 
=puisseguri Bourgin, 1 953 
=gangensis Schaefer, 1 962 
=billieriensis (Schaefer, 1 969) 
=carouxensis (Schaefer, 1969) 

Auvergne:Clermont-Ferrand 

Seine-et -,\fame:? 

Marne/Meuse:Ft. d'Argonne(Chatrices S of Sainte 
Menehould) 
SE-France:Alpes-de-Haute-Provence(?"Mts.ofBasses 
Alpes:Banon''), Vaucluse, Var 
"Basses Alpes" (= Alpes-de-Haute-Provence) 
Vaucluse:l\ft.Ventoux 
Vaucluse:Mt.Ventoux 
Vaucluse:Mt.Ventoux 
"Basses Alpes"(= Alpes-de-Haute-Provence) 
"Basses Alpes"(= Alpes-de-Haute-Provence) 
Alpes-de-Haute-Provence:Digne 
Vaucluse:Mt.Ventoux 

Vaucluse:Mt.Ventoux 
Var:Rians 
Alpes-de-Haute-Provence:Les Dourbes 
Drome:Foret de Saou 
Alpes-de-Haute-Provence:Mt.de Blayeul 

Vaucluse:Mt.Serein 

Vaucluse:Buoux 
SC,SE-France:Gard, Herault, Aude, Vaucluse, Bouch.du 
Rh., Ardeche; Moselle:Metz( error) 
"Sicilia" (error) 
Gard:Montvellier 

Herault:? 
Herault:Les Thieres 
Herault:Ganges 
Herault:Les Billieres 
Herault:Mt.Caroux 
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=virenquensis (Schaefer, 1 969) 
=avenionensis (Schaefer, 1 973) 
= larzacensis (Schaefer, 1 973) 
=mourguesi (Schaefer, 1 973) 
=sambucensis (Schaefer, 1973) 
=gag ates Fore! & Leplat, 1 99 5 

b. ssp. fasserrei Doue, 1 855 
=ligericinus Fairmaire, 1886 
=sudresiVacher de Lapouge, 1 898 
-ruthenus Vacher de Lapouge, 1 908; un 
= magdelainei Bleuse, 1914 
=ispaniacus Nicolas, 19 19  
=pseudolotharingus Barthe, 1 921 
-taranicus Cleu, 19  52; un 
-ligericinulus Mandl, 1 955; un 
=miffavensis (Schaefer, 1969) 
-mouriesi (Schaefer, 1 969); un 
-rabifi Raynaud, 1 971 ;  un 
= brunien· Barthe, 1 921 
-erythropus Barthe, 1 921 ;  un 
=hilairei Gavoy, 1925 
-nigricatus Csiki, 1 927; un; 

nom.pro anthracinus Barthe 
-rutilipes Csiki, 1 927; un; nom.pro erythropus Barthe 
= mazametensis Prunier, 1 999 

(ssp.) navarricus Vacher de Lapouge, 1 924 
002 cancellatus Illiger, 1798 

a .  ssp. cancellatus llliger, 1 798 

=tuberculatus Dejean, 1 826 
=conjunctus Lomnicki, 1 892 
=sajanensis Reitter, 1 896 
-anderseni Beuthin, 1 896; un 
-bicolor Beuthin, 1 896, nee Walker, 1 866 
=conspersus Vacher de Lapouge, 1902 
-rossicus Vacher de Lapouge, 1 902; un 
-adelphus Kolbe, 1912, nee Rost, 1 892 
=amitinus Kolbe, 1912 
=avuncufus Kolbe, 1912 
-fa/lax Kolbe, 1912, nee Olivier, 1 795 
=genuinus Kolbe 1 912  
=marchicus Kolbe, 1912  
=rauterbergi Kolbe, 1912  
=saxonicus Kolbe, 1912 
=kniehopfi Langenhan, 1913 
= setteli Langenhan, 1913  
= kuennemanni Langhenhan, 1 9 1 3  
-bafticus Bernau, 1915; un 
-charcoiiensis Bernau, 1 91 5; un 
=pratensis Bernau, 1915  
= suspicax Everts, 1915 
-rapax Kolbe, 19 15; un 
= wankae Sokolar, 1919  
=munsteri Born, 1 926 
=dolosus Csiki, 1 927; nom.pro fa/lax Kolbe 

Aveyron:La Virenque 
Vaucluse:Avignon 
Herault:Le Caylar 
?Herault:Cros env. :La Virenque 
Bouches-du-Rhone:Le Sambuc 
Herault: Brassac 
S\\;SC-France(.Qep.Ardeche) 
Lozere:S-part 
Lozere:Mt.de la Margeride 

Ardeche 
Lozere:lspagnac 
Aude:? 
Ardeche 

Aveyron:? 

Tarn:Foret de Gresigne 
Aude:Salvezines 
"C-Pyrenees" 
Pyrenees:Val d'Aran 
''Pyrenees'' 

"C-Pyrenees" 
Mazamet 
?"\V-Pyrenees"; ?"Navarra" 
\X;N,C-Europe, Balcans, S-Scandinavia, \\'-Russia, Siberia 
N-Germany, S-Scandinavia, Poland, N-Moravia, Ckraine, 
\X'-Russia, Siberia; ?"Ost-Preussen" 
"N-Germany" 

"Ostsajan"(=East Sayans) 

?"Russia"; ?Byelorussia:Baranovichi 
C-Russia:? 
".Mark Brandenburg" 

''Westpommern:?Negast nr.Stralsund" 
CW-Poland:"Krossen" (= Krosno) 

Berlin env. 
Niedersachsen:Hildesheim 
"Sachsen:?" 
"Pommern:Stolp" 
?Hannover 
?Bremen 
Latvia:"Lennewaden nr.Riga" 
Ckraine:Kharkov 
"Siidrussland"(error) 
Holland:? 
N-Moravia:Paskov 
"Teschen & Saybusch" 
SE-Norway:? 
CW-Poland:"Krossen"(=Krosno) �PU I \I P \R"I 
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SPECIAL PART 

-nowottryi Eidam, 1 930; un 
-semnonicus Csiki, 1927; un; nom.pro adelphus Kolbe 
=kuntzeni Eidam, 1 930 

=obscuriusculus Eidam, 1 930 
=ingulensis Eidam, 1 941 

(ssp.) scythicus Schaum, 1 857 

= bucsecsianus Born, 1 902 
-pseudoscythicus Vacher de Lapouge, 1 902; un 
-pseudotuberculatus Vacher de Lapouge, 1902; un 
-transsylvanicus Petri, 1 9 1 2; un 
=assiduus Kolbe, 1 9 1 3  
=bucovinianus Kolbe, 1 9 1 3  
-gracilis Kolbe, 1 9 1 3, nee Kuster, 1 846 
-?inftrnalis Kolbe, 1 9 1 3; un 
=mofdavicus Kolbe, 1 9 1 3  
=oligoscythus Kolbe, 1 9 1 3  
=oriundus Kolbe, 1 9 1 3  
=romaniacus Kolbe, 1 9 1 3  
-dobrudschensis Bernau, 1 913;  un 
-sulfallax Bernau, 1 9 1 3; un 
-scythicoides Bernau, 1 9 1 3; un 
-vorax Bernau, 1 9 1 3; un 

-subscythicus Lie, 1 996; un 
(ssp.) durus Reitter, 1 896 

=pseudograniger Reitter, 1 896 
=ungensis Csiki, 1 905 
-carpathicus Kolbe, 1 9 1 3, nee Palliardi, 1 825 
=enitens Kolbe, 1 91 3  
=strictus Kolbe, 1 9 1 3  

(ssp.) sulinensis Born, 1 902; ?non priority 

=? semistriatus Fischer von Waldheim, 1 823; priority 
=scabridus Eidam, 1 941 

b. ssp. emarginatus Duftschmid, 1 81 2, nee Olivier, 
1 795; lsu 
-t!ffenis Duftschmid, 1 81 2, nee Schrank, 1 781  
-oblongus Sturm, 1 8 1 5, nee Fabricius, 1 792 
=dahliHeer, 1 841 
=dr!ftschmidi Gehin, 1 876; nom.pro t!ffenis Duftschmid 
=trentinus Kraatz, 1 877 
=bohatschi Reitter, 1 881 
-ziegleri Kraatz, 1 883, nee Duftschmid, 1 8 1 2  
-tridentinus Bertolini, 1 887; ?iss o f  trentinus Kraatz 
=penninus Vacher de Lapouge, 1 896 
-sequensi Beuthin, 1 898; un 
-generoso Born, 1 900; ?nud 
-collaris Vacher de Lapouge, 1 902; un 
=generosensis Born, 1 906 
-karstianus Bernau, 1 9 1 1 ;  un 
-tolminensis Bernau, 1 91 1 ;  un 
=luganensis Born, 1 91 4  
=picciolii Bernau, 1 9 1 5  

"Emanuelsegen'' 
"Mark Brandenburg" 
Denmark:"Jutland:Sandbl.Leijord Sandet Muldjord. 
Klitplantage. Svingelbjerg" 
"Oberschlesisches Industriegebiet" 
Ukraine:"Elisabethgrad. Cherson Charkow" 
Romania & W-Ukraine:N,C-Carpathians; 
?Carpathians of C-Romania 
"Gipfelregion des Bucsecs"(=Bucegi Mt.R.; alpine form) 

?Carpathians of NC Romania 
'TranssylYania:Schulergebirge. Schassburg''(=Sighi�oara) 
Fagara§ :!\ft.R. ::!\ft.Negoi 
"Bucowina"(= NE-Romania) 
''Galicia:Radymno'' 
"Cngarn"(=?W-Romania) 
Bacau 
NE-Romania:"Berlad valley"(=Birlad River) 
"Czernowitz & Bojan"(=W-Ckraine:Chernovtsy) 
''Romania:Parban'' 
Dobrogea Lowland(?error) 
"Bukowina:Bojan'' 
"Walachei" 
"Kronstadt"(= Bra�ov) 
C-Romania:NE of Simeria:Sibot env. 
W-Carpathians:Slovakia("Trencsener Bergen''=Mts.nr. 
Trencin), SW-Ukraine, NC-Romania 
"Trencsfo"(=SW-Slovakia:TrenCin) 
?"Kom.Ung"(=W-Ukraine:Uzhgorod env.) 
"Szinever & Nadvorna"(=?Carpathians of W-Ukraine) 
"Galicia" 
"Galicia & Karpathen" 
NE-Romania("Letea nr.Sulina/Dunarea confluence''), 
Moldavia, Krym Peninsula 
"Caucasus"( error) 
LNF(?Moskva, Ryazan', Kazan') 
N,NC-Italy, W-Slovenia, SW-Switzerland, SE-Austria, 
?"Krain" 

LNF(?Italy/Slovenia/ Austria borders region) 
Alpi Orobie:�ft.Generoso 

"Trient"(=Trento) 
Lago :Maggiore 
?LNF(unlabelled HT); ?"Styria" 

"�fonte Rosa" 
C\X'-Croatia:Gospic 
Alpi Orobie::!\ft.Generoso(alpine form) 
"S-Tyrolia:? 
Alpi Orobie:Mt.Generoso(alpine form) 
SW-Slovenia("Heidenschaft"= A jdovsCina) 
Italy /Slovenia:Isonzo valley:Tolmin env. 
"Ticino:Locarno & Lugano" 
"N-Apennines" 



=ticinus Born, 1 920 
=poschiavinus Born, 1922 
-pustuliger Eidam, 1 941;  un 
-obscuripennis .:Vfandl, 1 961 ;  un 
=neozjegleri Deuve, 1991;  nom.pro zjegleri Kraatz 
-planitialis Ghiretti, 1 994; ?un 

g. ssp. carinatus Charpentier, 1 825, nee Duftschmid, 
1 8 1 2; lsu 
=fusus Palliardi, 1 825 
=dolens Kraatz, 1 879 
=tarnensis Gehin, 1 885 
=aveyronensis Beuthin, 1 895 
-nigrinus Beuthin, 1 896, nee :\Iotschulsky, 1 865 
-pseudocarinatus Beuthin, 1 896; un 
=astur Vacher de Lapouge, 1 898 
=celticus Vacher de Lapouge, 1 898 
=crassus Vacher de Lapouge, 1 898 
= misel!t1s Vacher de Lapouge, 1 898 
=jJyrenaicus Vacher de Lapouge, 1 898 
-acicularis Vacher de Lapouge, 1 902; un 
-aszdoides Vacher de Lapouge, 1 902; un 
-inornatus Vacher de Lapouge, 1 902; un 
-confinis Vacher de Lapouge in Barthe, 1 909; un 
=progressivus Kolbe, 1912 
-subcarinatus Kolbe, 1 912; un 
=houlberti Bleuse, 1 9 1 3  
=nigellus Bleuse, 1 9 1 3  
-ehlersi Bernau, 1 9 1 5; un 
-jJyrenaeus Bernau, 1 9 1 5; un; 

error for pyrenaicus Vacher de Lapouge 
-simulatorEverts, 1 9 1 5, nec Kraatz, 1 876 
-tiridis Everts, 1 9 1 8; un 
-delaunayi Barthe, 1 924; un 
=eques Vacher de Lapouge, 1 925 
=pelissieri Darnaud, 1 978 

f. ssp. graniger Palliardi, 1 825 
-assimilis Duftschmid, 1 81 2, nee Paykull, 1790 
-moestus Dejean, 1 831,  nee Duftschmid, 1 8 1 2  
=nicanor Haury, 1 880 
= muehlfefdi Gehin, 1 885, nee Duftschmid, 1 8 1 2  
= szobroniensis Gehin, 1 885 
= basalis Beuthin, 1 896 
= biharictJs Reitter, 1 896 
=rufascapus Beuthin, 1 896 
=subgraniger Reitter, 1 896 
-ater Fleischer, 1 898, nee Villers, 1 789 
=coloripes Fleischer, 1 898 
=nigripennis Fleischer, 1 898 
=oxycanceffatus Fleischer, 1898 
=mazurai Fleischer, 1910 

=disseptus Kolbe, 1 9 1 3  
-jraterrms Kolbe, 1 9 1 3, nee Csiki, 1 906 
= insperatus Kolbe, 1 913 
= rbanyensis Bernau, 1913 

"Tes sin" 
Lombardia:Bernina Massif:Val Poschiavo 
"Tyrolia:Ampezzo Tal:Schluderbach" 
''Karnten:\X'aidischtal:Hudajama-Graben'' 
?LNF(unlabelled HT); ?"Styria" 
Lombardia:Mantova 
France, N\v,NC-Spain, W-Switzerland("Genf"= 
Geneve), W-Germany, Belgium, S-Holland 
Savoie 
"Pyrenees" 
Tarn 
Aveyron 

"Rheinland" 
"Asturia" 
"Interieur de France" 
"Batz & Le Croisic" 
":Margeride ;\its."; alpine form 
S-France:? 

"S-France" 

"\Vestfalen" 
"Rheinprovinz" 
Ille-et-Vilaine 
Ille-et -Vilaine 
"N-Spain:Gorbea" 

Holland:? 
Orne:Domfront 
"Navarra & Dep.Landes" 
Bouches-du-Rhone:Arles:moor area 
SW,C-Romania:Banat(Mehadia), Bihor; CE-Serbia 
"Banat" 

?Retezat Mts. 
?SE-Romania:Comana 

''Klausenburg'' 

C-Romania:"Retezat:Kimpuluinyag"(=Cimpu lui Neag 
W of Petro�ani) 
"Moldova" 

"Serbia" 
"Banat:Resitzabanya"(=Re!?ita) SPECL\J P \RT 
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=resiczabat!Jensis Csiki, 1 9 1 3; 
nom.pro rba!!Jensis Bernau 

=romaniensis Kolbe, 1 9 1 3  
=geta Vacher d e  Lapouge, 1 925; 

nom.pro szobroniensis Gehin 
�pompilii Savulescu, 1 992; un 
=bibanensis Lie, 1 994 

(ssp.) extisus Dejean, 1 826 

=verrucosus Heer, 1 837 
�marginatus Letzner, 1 849; un 
�rujofemoratus Letzner, 1 849; un 
�viridis Letzner, 1 849; un 
�affinis Gistl, 1 857, nee Schrank, 1 78 1  
�punctulatus Schaum, 1 857, nee Schaller, 1 783 
�cupreoaeneus Dalla Torre, 1 877; un 
�rubrofemoratus Dalla Torre, 1 877; un 
� viridiaeneus Dalla Torre, 1 877; un 
�baematomerus Kraatz, 1 879, nee Kraatz, 1 878 
=letzneri Kraatz, 1 879 
�rufipes Kraatz, 1 879, nec DeGeer, 1 774 
�jemoralis Gehin, 1 885, nee Motschulsky, 1 865 
� sudeticus Schulz, 1901;  un 
=superior Sokolar, 1 907 
=brevituberculatus Roubal, 1 909 
=interior Sokolar, 1 9 1 0  
�opolanus Bernau, 1 9 1  O ;  un 

=pseudoemarginatus Bernau, 1 9 1 0  
=thuringianus Born, 1 9 1 1  
=brdensis Sokolar, 1 9 1 1  
�bavaricus Kolbe, 1 9 1 2, nee Beuthin, 1 896 
=spanryi Kolbe, 1 91 2  
=transitivus Kolbe, 1 9 1 2  
=lapougeanus Langenhan, 1 9 1 3  
=planianensis Bernau, 1 9 1 3  
�pseudobavaricus Bernau, 1 91 3; un 
=danubiafis Bernau, 1 9 1 5  
=maderiBorn, 1 9 1 5  
�tersculptus Fleischer, 1 9 1 7; un 
=transversus Eidam, 1 941 
�baldianus Mandl, 1 955; un 
�regressivus Poschinger, 1 955; un 
�gotzj Mandl, 1 964; un 
� hanauensis Niedl, 1 964; un 
� kubi!!Jii Mandl, 1 964; un 

� wirthumeri Mandl, 1 964; un 

e. ssp. intermedius Dejean, 1 826 
=apfelbecki Born, 1 904 
=islamitus Born, 1 904 
=livnensis Born, 1 906 
=annisus Kolbe, 1 9 1 3  
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"Romania" 

Banat:Topenia valley(=ca.24km NE of Baile Herculane) 
Banat:Semenic Mts. :Biban valley(=ca.30km S of 
Caransebe�) 
Austria("Wien:Kahlen- & Leopoldsberges''), NE
Switzerland, S-Germany, Bohemia, S-Moravia 
?Switzerland 

Miinchen 

?''Oberosterreich" 

Oberosterreich:Steyr env. 
?"Bohemia" 

C-Bohemia:"Opolan bei Podiebrad"(=Opolany 
nr.Podebrady) 

"Thiiringen" 
C-Bohemia:Brdy Mts. 
Bayern:? 
S-Germany:? 
"Thiiringen" 
"Schweiz" 
"Planian"(=?C-Bohemia:Plaiiany W of Kolin) 
Pfarrkirchen 
S-Germany:? 
?Wechsel Mts. 
"Bohmerwald"(=S-Bohemia:Sumava Mts.) 
"Steiermark" 

Marchauen nr.Marchegg(= betw. Wien/Bratislava) 
SC-Germany:Hessen:Hanau 
Niederosterreich:Waldviertel:Gross-Pertenschlag Soiling. 
Kasterslehen. Purgstall env. 
Oberosterreich:Steyr:Reichrarning & Kleiberggipfel 
nr.Schon-Klaus, 
S-Croatia:Dalm., Bosn.-Herz., Slovenia 
Bosnia:? 
Bosnia:Zepce 
SW-Bosnia:Livanjsko Polje 



=duvnensis Bernau, 1 9 1 4  
(ssp.) ma:x:imus Haury, 1 880 

-zoufali Fleischer, 1922; un 
(ssp.) a11rosplendens Born, 1 9 1 0  
(ssp.) balcanicus Born, 1 899 

=kocae Born, 1 9 1 0  
-drenskvii Breuning, 1 928; un 
= simeoni Eidam, 1 941 

(ssp.) mimus Kolbe, 1 9 1 3  
-nigricomis Dejean, 1 826, nee Fabricius, 1 787 
-psmdocancellatus Fleischer, 1 898; un 
=ambicomis Sokolar, 1 907; nom.pro nigricomis Dejean 

c. ssp. corpulentus Kraatz, 1 880 
=atroviridulus Muller, 1 898 
= novaki !\faller, 1 898 
=nudilabrus !\faller, 1 898 
=schatZ!"a_yri Born, 1 9 1 2  
-beszedesi Depoli, 1 9 1 5; un 
= ventricosus Bernau, 1 9 1 5  

d.  ssp. alessiensis Apfelbeck, 1 901 
=f?ypsobius Apfelbeck, 1 9 1 8  

h.  ssp. tibiscinus Csiki, 1 905 

-soproniensis Dejean, 1 826; nud 
=adeptus Kolbe, 1 9 1 3  
=electus Kolbe, 1 9 1 3  
=inceptus Kolbe, 1 9 1 3  
=nattereri Kolbe, 1 9 1 3  
-tatricus Kolbe, 1 9 1 3, nee Reitter, 1 896 
=vogeli Breuning, 1933 
=b11densis Csiki, 1 946 
=leithaicus Mandl, 1955 

004 vagans Olivier, 1 795 
-liguricus Vacher de Lapouge, 1 898, nee Born, 1 898 
=matheyi Born, 1 91 7  
-bomi Barthe, 1921;  un 
=ligustinus Csiki, 1 927; nom.pro figuricus 

Vacher de Lapouge 
=tnifyphicus Ochs, 1 965 

Bosnia:Duvno Polje 
Bosnia, NE-Croatia; ?LNF 

?SE-Croatia, ?l\J\V-Bosnia. Slovenia 
E-Serbia; Bulgaria("Stara Planina nr.Klisura"); 
?Eur.Turkey:"Adrianopel" (= Edirne) 
"Serbia:Slavonia:?'' 
S-Bulgaria:Rodopes("Hassa Korja"); alpine form 

N-Slovenia; SE-Austria, SW-Hungary("Satoristye'') 

,,�,, 
"Banat"(error) 

Croatia, Montenegro:Dalmatian coast; ?LNF 
"Zara"(=Zadar) 
"Vrana Lake"(=Vransko Lake) 
"Zara"(=Zadar) 
"Pago Island"(=Pag) 
''Abbazia" 
"Budua" 
N-Albania(''V elipoj a nr.Alessio'') 
"Nordalbanian Alps:Vunsaj env .. karst. 1 1 00-1 800m" 
Hungary(?"Tisa Lowland"), NE-Serbia, E-Austria, 
W,KC-Slovakia, CW-Romania:Timis 
"Hungap·:Oedenburg"(=Sopron) 
?NW-Hungary 
?W-Slovakia 
?LNF 
"Temesvir" ( =Tirni�oara) 
NC-Slovakia:Tatrv l\Its. 
l\J-W-Hungary:Sopron 
Budapest env.:?Pilis Massif 
Burgenland:Leitha Mts.:? 
SE-France:Alpes-Matitimes, Var(Frejus); NW-Italy:Ligutia 
Var:Collobrieres 
Alpes-Maritimes:Grasse 

"Dep.Var" 

Var:Collobrieres 

06. ARCHICARABUS Seidlitz, 1 887; type species Carabus nemorafis Miiller 
=Aptocarabus Reitter, 1 896; type species Carab11s rossiiDejean 
= Deuterocarabus Reitter, 1 896; type species Carabus montivag!IS Palliardi 
= Rhipocarabus Reitter, 1 896; type species Cara bus af)'sidotus Illiger 
=Nemoralus Schuler, 1 976; type species Carabus nemoralis Miiller 

001 alysidotus Illiger, 1 798 

a. ssp. alysidotus Illiger, 1 798 
=pomptin11s Vacher de Lapouge, 1 9 1 6  

b. ssp. stagnalisaequa!is Vacher d e  Lapouge, 1 9 1 6  
=stagnalis Breuning, 1 932; 

nom.pro stagnafisaequalis Vacher de Lapouge 
=bucheti (Ochs, 1949) 

Nw,CW-Italy; SE-France:Alpes-Maritimes to Herault; 
"Italy" 
Italy 
ltaly:Maremma 
Herault:Lattes nr.Montpellier 

W!Tl:\l P \Kl 
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SPECIAL PART 

002 monticola Dejean, 1 826 

a. ssp. monticola Dejean, 1826 

=asperus Beuthin, 1892 
=jordani Beuthin, 1 892 
=maritimensis Born, 1 923 
=megasomus (Tarrier, 1 972) 
�bleonensis Raynaud, 1973; un 

(ssp.) liguncus Born, 1 898 
= roccae Born, 1923 
� sturanii Mancil, 1 966; un 

(ssp.) fontanae Born, 1906 
=biellensis Born, 1923 

003 montivagus Palliardi, 1 825 

a. ssp. montivagus Palliardi, 1 825 

=kaloftrensis Apfelbeck, 1904 
�ponticus Apfelbeck, 1 904, nee Deyrolle, 1 869 
�rosalitanus Apfelbeck, 1 904; un 
=bulgaricus Csiki, 1927; nom.pro ponticus Apfelbeck 

b. ssp. vellepiticus Hampe, 1 850 
�il!Jricus Kraatz, 1 880, nee Kraatz, 1 878 
=il!Jriensis Gehin, 1885; nom.pro il!Jricus Kraatz 
=sutomorensis Reitter, 1 885 
=leonhardi Born, 1 904 
= medius Vacher de Lapouge, 1908 
= goljensis Born, 1 910  

(ssp.) blandus Frivaldszky, 1865 
004 nemoralis O.F. Miiller, 1 764 

a. ssp. nemoralis O.F. Miiller, 1 764 

=Joetens Voet, 1 778 
�nigrescens Letzner, 1850; un 
� virescens Letzner, 1 850; un 
�tristis Dalla Torre, 1877; un 
� krasae Roubal, 1903; un 
�brunnipes Vacher de Lapouge, 1 908; un 
� lucidus Vacher de Lapouge, 1908, nee 

Duftschmid, 1812 
� canadensis Vacher de Lapouge, 1 908, nee 

Melsheimer, 1 853 
�deletus Vacher de Lapouge, 1 908; un 
� auratus Heuer, 1926, nee Linnaeus, 17  58 
� lestagei Basilewsky, 19  30; un 

= nicollei Bourgin, 1 94 7 
= nigrotinctus Mancil, 1 9  5 5 
�pseudomontivagus Mancil, 1961 ; un 
=verdonensis Puissegur, 1 961 
=colasi (Bourgin, 1963) 
=miolansicus Tarrier, 1 965 
=cantalicus Jeanne, 1970 
�aubersoni (Raynaud, 1 973); un 
=borealensis (Raynaud, 1973) 
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SE-France & NW-Italy:Alps 

SE-France: Alp.Hte.Prov.("Basses Alpes"), 
Alp.Marit.; NW-Italy:Liguria 

?"Basses Alpes" ( = Alpes-Hte-Provence) 
?"Basses Alpes" (= Alpes-Hte-Provence) 

Alpes Maritimes 
Alpes Maritimes:?lower V esubie valley 

Alpes-Hte-Provence:Bleone valley:Prads 
NW-Italy:Alpi Liguri(Colle dei Signori) 
NW-Italy:Monte Viso, Albergian, Val di Susa, Col Coupe; 
Tessin:Savona env.:Monte San Giorgio; 
hills betw.Savona/Torino 
Tessin:Monte Generoso 
Biella env. 
Balcans, Romania, Hungary, SE-Slovakia, NE-Italy 
(introduced) 
C,W,E-Bulgaria; C,W-Romania("Banat''), E-Serbia, 
E-Macedonia; NE-Greece, Bur.Turkey 
Bulgaria:"Kalofer" (= Kalofer Planina Mts.). 
E-Bulgaria:Burgas 
"Balkan Mts.:Rosalita Pass env.(=Stara Planina Mt.R.) 
E-Bulgaria:Burgas 
Croatia(Yelebit Mts.), Bosnia, Montenegro; N-Albania 
?"Ternowaner Wald"(=Slovenia:Trnovski Gozd) 
?"Ternowaner Wald"(=Slovenia:Trnovski Gozd) 
Montenegro:''Sutomore" 
?"N-Herzegovina" 
"Romania. Bulgaria. Serbia. Bosnia & Croatia" 
W-Bosnia:Golja Planina 
S-Slovakia, Hungary("Kom.Abauj-Torna & Heves'') 
N,C,S,E-Europe; introduced:N.America, Kazakhstan 
Europe:France - Brit.Isles - Scandinavia - Bur.Russia; 
Germany, N-Italy; introd.:N.America, Kazakhstan 

"Silesia" 
"Silesia" 
Oberosterreich 
SW-Bohemia:"Klattau" ( = Klatovy) 

?N.C-France 

N.Brunswick & Newfounclland(introduced) 

"Russia & Hungary" 
Frankfurt a.M. 

Aube:?Ft.du Grand Orient 

"Karnten:Weidisch:Javornik" 
Alpes-Hte-Provence/Var:Verdon valley:Les Dourbes 
Massif des Maures 
Esteron valley 
Cantal:Plomb du Cantal. 1850m 
Switzerland:Pomy 
England:Ounclle. Ashton Wold 



-cantalicus Machard, 1 97 4, nee Jeanne, 1 970 
=fqyardensis Machard, 1 97 4 
-Jrenl?)li Tarrier, 1975; un 

-montisdiniensis Tarrier, 1 975; un 
=waltersachi Mancil, 1 984 

b. ssp. prasinotinctus Heyden, 1 880 
=contractus Gehin, 1 885 
=kraatzjanus Beuthin, 1 889 
=nisseni Beuthin, 1 889 
-pulcherrimus Beuthin, 1 889; un 
=atavus Vacher de Lapouge, 1908 
-disco/or Vacher de Lapouge, 1 908; un 
-meridionalis Vacher de Lapouge, 1908, nee Born, 1905 
=pascuorum Vacher de Lapouge, 1 908 
=quinqueseriatus Vacher de Lapouge, 1 908 
-setosus Vacher de Lapouge, 191 O; un 

-indigotinctus Codina, 1 927; un 

-meridianus Csiki, 1 927, nee Linn., 1767; nom.pro 
meridionalis Vacher de Lapouge 

-venustus (Raynaud, 1 973), nee Morawitz, 1 862 
-litigiosus Tarrier, 1 975; un 

(ssp.) lamadrzdae Born, 1 895 
-layreiTarrier, 1 975; un 

005 pseudomonticola Vacher de Lapouge, 1908 

=sorredensis Reymond, 1 935 
-catenus (Raynaud, 1 973); un 
-lunatus (Raynaud, 1 973); un 
-hispanicus Tarrier, 1 97 5; un 
=pseudopascuorum Tarrier, 1 97 5 

006 rossii Dejean, 1 826 
=dragonettii Rozzi, 1 839 
-castaneipennis Costa, 1 857, nee Menetries, 1 832 
-minor Pirazzoli, 1 871 ,  nee Kraatz, 1 860 
=pirazzolii Gehin, 1 876; nom.pro minor Pirazzoli 
=costae Gehin, 1 885; nom.pro castaneipennis Costa 
=stoecklini Lopez, 1 891 
-intermedius Porta, 1923, nee Dejean, 1 826 
=portae Csiki, 1 927; nom.pro intermedius Porta 

007 steuartii Deyrolle, 1 852 

=h�-deni Oliveira, 1 876 
= barrosi Vacher de Lapouge, 1 908 
=Jusarius Vacher de Lapouge, 1908 
=moreliVacher de Lapouge, 1908 
= nodicornis Vacher de Lapouge, 1 908 
=fabriciiruspolii Breuning, 1 966 
=durani Raynaud, 1 97 4 
=bastianiLassalle, 1982 

008 wiedemanni Menetries, 1 836 
(ssp.) wiedemanni Menerries, 1 836 

=vaitoiani Strasser, 1 900 
=burgassiensis Apfelbeck, 1 904 

C-France:Cantal:? 

Alpes-Hte-Provence:Lardier 

Maine-et -Loire:Bois du Mouliherne 

Alpes-H te-Provence:Les Dourbes 
Austria:Steiermark:Rotemanner Tauern:Strechengraben 
SW-France, NC-Spain; Lozere & N-Spain 
Hautes-Pyrfoees 

?"S-France" 

?"S-France" 
?"S-France" 
LNF(unlabelled HT) 

Ariege 
S-France:Cevennes; Lozere:St.Germain-de-Calberte(NT) 
Landes 

N-Spain:Burgos:Pancorbo 

Ariege 

Lot:Leymes 
Aude:Ft.de Monthaut nr.Rennes-les-Bains 
NW-Spain:Lugo, Oviedo, Leon, Corona; "Asturia:Llanos" 
NW-Spain:Lugo:Puertomarin 

S-France:Pyrfoees-Orientales(Serralongue; NT); NE
Spain:Gerona, Barcelona 

Pyrfoees-Orientales:Foret de Sorrede 

"Casteil" 
"Col des Ares" 
Barcelona:Montserrat 
Barcelona:N.S.de Queralt nr.Berga 
Italy:Piemonte to Calabria 

Gran Sasso Massif 

Abruzzi Mts. 
Abruzzi Mts. 

Livomo 

NW-Spain:Orense, Zamora, Lugo, Leon; N-Portugal:Braga 

to Guarda("Oporto env."= Porto) 
Portugal:?Serra de Gerez 

NW-Spain:Lfon:Pefia Rubia 
NW-Spain:Lugo:Samos 
Portugal:Guarda:Manteigas env. 
Turkey, SE-Bulgaria 
NW-Turkey:Istanbul to Sinop; SE-Bulgaria; NE
Greece:Alexandroupoli; "Turkey" 
"Phillipoppel" (= Plovdiv) 
SE-Bulgaria:Burgas env. 
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07. HEMICARABUS Gehin, 1 876; type species Cara/;us nitens Linnaeus 

001 nitens Linnaeus, 1758 

=aureus DeGeer, 177 4 
�marginatus Voet, 1778, nee Linnaeus, 1758 
=hookeri Noclier, 1 821 
�aureomicans Letzner, 1 850; un 
�virescens Letzner, 1 850; un 
=pulcheflus Briiggemann, 1 873; 

nom.pro nitens Linnaeus 
�cupreus Westhoff, 1 881 ,  nee Linnaeus, 1758 
�interruptus Westhoff, 1881,  nee Fabricius, 1775 
=fennicus Gehin, 1885 
� n�er Semenov, 1886, nee Linnaeus, 17 61 
=subnitens Reitter, 1 896 
--junebris Csiki, 1927; un; nom.pro n�er Semenov 
�iiillemsi (Culot, 1986); un 
=aquitaniensis i'vfollard, 1 996 

N,W,C-Europe:SW-France to Scandinavia; British Isles, 

Ukraine, W-Siberia 

Scottland 

?Finland 
Arkhangelsk 

Arkhangelsk 

Gironde:Bassin d' Arcachon 

08. DIOCARABUS Reitter, 1896; type species Carabus loschnikwii Fischer von Waldheim 

001 loschnikovii Fischer von Waldheim, 1 823 

002 truncaticollis Eschscholtz, 1 833 

a. ssp. truncaticollis Eschscholtz, 1 833 
ssp. polaris Poppius, 1905; ?non priority 

� tristis Motschulsky, 1850, nee Schaller, 1 783 
=degeneratus Sahlberg, 1885; ?un; ?priority 
=sahlberg,ianus Gehin, 1 885; ?un; ?priority 

N-European Russia, Altays(Kolyvan'nr.Zmeinogorsk), 
Sayans, Baykal Lake, N-Mongolia 

Alaska, NW-Canada, N-Siberia, N-Eur.Russia, CE-Siberia, 
?N-Mongolia 

N-Siberia("Obdorsk"=Salekhard nr.Ob' River mouth), 
arctic Russia 
"Cral.bor." 

09. AULONOCARABUS Reitter, 1 896; type species Carabus canaliculatus Adams 

001 canaliculatus Adams, 1 812  

ssp. canaliculatus Adams, 1 812  

Ural, C,E-Siberia, Sayans, N-Mongolia, Far East, 
Shanxi, NE-China, N-Korea; N,C-Sakhalin 
Ural, C,E-Siberia(Lena River) , Sayans, N-Mongolia, Far 

East, Shanxi, NE-China 

10. MESOCARABUS C.G. Thomson, 1 875; type species Carabus catenulatus: Fabricius, non Scopoli = Carabus 
problematicus Herbst 

=Hadrocarabus C.G. Thomson, 1 875; type species Carabus latus Fabricius = Carabus lusitanicus latus Fabricius 

001 dufourii Dejean & Boisduval, 1 829 
=rosalesiReiche, 1863 
�papillatus Vacher de Lapouge, 1902; un 
� scaber Vacher de Lapouge, 1902; un 
=salebrosus Csiki, 1927; nom.pro scaber 

Vacher de Lapouge 
�granadensis Branes, 1 987; un 

002 lusitanicus Fabricius, 1801 
a. ssp. lusitanicus Fabricius, 1801 
i.  ssp. <;gesippei Laferte Senectere, 184 7 

S-Spain; "S-Spain & Tanger"(?error) 
Cordoba 
Gibraltar 
Granada 
Granada 

Granada:Purullena 
Portugal, Spain 
Portugal; CW-Spain:Salamanca:CW-part 
N-Portugal:"Oporto"(=Porto) 
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=sabrosensis Reitter, 1 896 

b. ssp. schaumi Gaubil, 1 849 

= hellwigi Schaum, 1 862 
=descensus Schaufuss, 1871 
= vieirae Oliveira, 1 87 5 
=mediotuberculatus Schaufuss, 1 882 
=?vivesi]eanne, 1 973 

h. ssp. castilianus Dejean, 1 826 

c. ssp. bolivari Breuning, 1 926 
=fuentei Breuning, 1 926 

d. ssp. brevis Dejean, 1 826, nee Duftschmid, 1 812; lsu 

e. ssp. complanatus Dejean, 1 826, nee Linnaeus, 1 767 
=aragonicus Ganglbauer, 1 886 
=complantus Morawitz, 1 890 
-logronicus Breuning, 1 926; un 
=sorianus Oeanne, 1 972) 

g. ssp. helluo Dejean, 1 826 

=alicantinus Ganglbauer, 1 886 
k. ssp. albarracinus Ganglbauer, 1 886 
m. ssp. baguenai Breuning, 1 926 

-nevadensis Branes, 1 989; un 
1. ssp. latus Dejean, 1 826, nee Linnaeus, 1 7  58; lsu 

=luczotii Castelnau, 1 832 
=gougeleti Reiche, 1 863 
=leptopus Thomson, 1 876 
=alcaracinus Kraatz, 1 886 

f. ssp. molossoides Lassalle, 1 984; un 
j. ssp. antiquus Dejean, 1 826 

=mertolaensis Breuning, 1 975 
=portalegrensis Reitter, 1 896 

n. ssp. trabuccarius Fairmaire, 1 857 

=catalonicus Ganglbauer, 1 886 
-problematicusoides Tarrier, 197 4; un; ?hyb 

=trypalsi Breuning, 1 975 

-troncedoensis Meyer & Mollard, 1 990; nud 
= benabarrensis Meyer & Mollard, 1 996 
=galardonensis Meyer & Mollard, 1 996 

003 macrocephalus Dejean, 1 826 
a. ssp. macrocephalus Dejean, 1 826 

=brabeus Schaufuss, 1 876 
e. ssp.joaquini Breuning & Toulgoet, 1 974 

= guardoensis Meyer & Mollard, 1 996 
=rodriguezjMeyer & Mollard, 1 998, 

nee Breuning & Ruspoli, 1 977 

N-Portugal:Sabrosa 
"Portugal" 

CW-Portugal:Leiria 

CW-Spain:Salamanca:N-part(Los Santos) 
Salamanca:S-part@ejar); Caceres:N-part; Avila:S-part 
Salamanca:SW-part(Sierra de la Pena de Francia) 
C-Spain:Avila, Madrid, Guadalajara, Segovia, Burgos, 
Soria, Logrono, Cuenca, Teruel 
Castrogeriz nr.Burgos 
Zaragoza: Sierra de Moncayo:San Martin de Moncayo 
? Avila; ?Burgos:Castrojeriz 
Logrono:? 
Soria:Puerto de Oncala 1 450m 
CE-Spain:Alicante, Valencia, Teruel, Castellon; ?"Spain"; 
?"S.de Albarracin" 
''Alicante" 
Teruel:Sierra de Albarracin 
SE-Spain:Almeria. Granada Murcia; ? Almeria:Aguilas 
Granada:Guadix 
SW,SC-Spain(Caceres:Navalmoral de la Mata); 
CW-Portugal 

"Malaga & Cordoba" 

Albacete:?betw.Alcaraz/Riopar; ?Ciudad Real:Pozuelo 
de Calatrava 
Caceres:NE-part:Piomal 
S-Portugal; CW-Spain: Caceres /Badajoz:W-part; 
"Hispania" 
S-Portugal: betw.Beja/Faro:Mertola 
CW-Portugal:Portalegre 
NE-Spain:Tarragona, Barcelona; Huesca:NE-part; 
Pyrfoees-Or.:Col de Perthus(?error) 
Barcelona 
Barcelona:Collado d'Estenalles; ?hyb lusitanicus/ 
problematicus 
Huesca:Mont Perdu Massif:E-slope:Plan de Trypals. 
2000m 
Huesca:Troncedo N of Barbastro 
Huesca:Calvera N ofBenabarre 
Huesca:Sierra de Galardon:Pto de! Sarrablo 
N-Spain, SE-France:Pyrfoees 
NW-Spain:Oviedo; Leon:N-part; "Asturia"; S of Puerto 
de Pajares:Busolongo(NT) 
?Guipuzcoa:Mt.Aralar 
Leon:N-part:Torrebarrio env. 
Palencia:W of Guardo:Prado de Guzpena 
Burgos:lOkm W of Poza de la Sal 
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c. ssp. cantabricus Chevrolat, 1 840 

=liebei Eidam, 1 925 
d. ssp. asturicus Born, 1925 
h. ssp. barcefecoanus Vacher de Lapouge, 1924 

=ahascoanus Vacher de Lapouge, 1 924 
b. ssp. macrocephaloides Qeanne, 1972) 

-amqyensis Lassalle, 1 984; un 
f. ssp. moroderi Breuning, 1926 

=magdalenaiMeyer & Mollard, 1996 
g. ssp. breuningi Csiki, 1 927; 

nom.pro kricheldorffi Breuning 
-kricheldorffi Breuning, 1 926, nee Le Moult, 1913  

004 problematicus Herbst, 1 786 
a. ssp. problematicus Herbst, 1 786 

-catenulatus Fabricius, 1 792, nee Scopoli, 1 763 
-austriacus Sturm, 1 815, nee Fabricius, 1801 
=cyanescens Sturm, 1815  
-azurescens Dalla Torre, 1877; un 
-marginatus Dalla Torre, 1877; un 
-nigrescens Dalla Torre, 1877; un 
=angustior Born, 1 885 
=clairvilleiVacher de Lapouge, 1916  
-iserensis Breuning, 1933; un 

d. ssp. harcyniae Sturm, 18 15  

=?dissitus Fischer von Waldheim, 1826 
=?beauvoisiDejean, 1 826 
=?californicus Motschulsky, 1 865 
=solutus Oberthiir, 1 884 
=gallicus Gehin, 1885 
-tibialis Bleuse, 1896, nee Paykull, 1 790 
=muelverstedti Reitter, 1 896 
=wockei Born, 1 898 
-arvernus Vacher de Lapouge, 1 902; un 
=bqyeriVacher de Lapouge, 1910 
=belgicus Vacher de Lapouge, 1913  
=cychriformis Bleuse, 1913  
-veneti Auzat, 1 91 5; un 
-anthracinus Everts, 1 918, nee Illiger, 1 798 
-progressus Vacher de Lapouge, 1924, 

nee Semenov, 1888 
=scandinavicus Born, 1926 
=cruris Csiki, 1 927; nom.pro tibia/is Bleuse 
=procedens Csiki, 1927; nom.pro progressus 

Vacher de Lapouge 
=obenbergerianus Breuning, 1 927 

-lhommei Hoffmann, 1928; un 
=alluaudi Colas, 1 936 
-diluvialis Blumenthal & Niissler, 1 967; un 
=oceanicus Qeanne, 1971) 
-campinus Delacre, 1 975; un 
-pseudogallicus Delacre, 1975; un 

4D Cl!APTER 2 CHECKLIST 

NW-Spain:Pontevedra(Sierra de Caniza), La Coruna, Lugo; 

Orense, Oviedo & Leon:W-part 

La Coruna 
Oviedo:W-part:Los Cabos nr.Pravia 
NC-Spain:Santander to Pamplona; Pyr.-Atl.("Col Barceleco 
sur la Rhune"=Col des 3 Fontaines) 
Navarra:Mt.Ahascoa 
Navarra(Sierra de Andia:Venta de Zumbelz 1000m) 
Palencia/Burgos:Puerta de Amaya 
Mts.ofLeon Province" 
Le6n:Pto.de la Magdalena 
NW-Spain:Orense(Sierra de Queija), Zamora 

Orense:Sierra de Queija 
c;W,N-Europe, Scandinavia, Iceland, Kola Peninsula 
Austria, N-Italy, Alps; Moravia, Slovakia; "Osterreich" 

"Osterreich"(inexact; ?Moravia) 
?"Mts.of Austria" 
"Oberosterreich" 
"Oberosterreich" 
''Oberosterreich" 
Lugano env.(Mt.Generoso); SC-Switzerland:Ticino 
Savoie: Col du Petit St.Bernard 
Isere:Villars de Lans 
c;N-Germ.(Harz); N,C-France, Belg., Holl., Denm., Br.Isles; 
Bohemia, N-Poland, S-Scandin. 
"Bessarabia"( error) 
"North America" (error) 
"California"(error) 
N-France:Ft.Lorges 
"Vogesen" 
N-France:? 
N-Poland:"WPreussen:Rosenberg''=?Susz ) 
C-N orway:"Dovrefield" 
Auvergne 
Switzerland/ Germany:Bodensee 
Belgium:"Liege. Luxemburg" 
N-France:? 
Clermont-Ferrand 
Holland:? 
British Isles:? 

S-Norway & S-Sweden 
N-France:? 
British Isles:? 

W,S-Bohemia(''Preitenstein. Scheiben. Rakovitz"= NeCtiny, 
Sejby nr.Nove Hrady, ?Rakovice) 
N-France:? 

Niedersachsen:Liineburger Heide 
Gironde:Le Porge-Ocean 
Belgium:Anvers:Zoersel 
Belgium:Brabant:Foret de Soignes 



-lovervalensis (Mal, 1 981);  un 

-montanus Venet, 1 930; un 
c. ssp. inflatus Kraatz, 1 878 

-quadraticollis Vacher de Lapouge, 1 899; un 
-dellabeffae Breuning, 1 933; un 

-battonii Mandl, 1 966; un 

=fa/sin.flatus Ochs, 1 967 
-moderatus (Raynaud, 1 971);  un 

b. ssp. planiusculus Haury in Gehin, 1 885 

-brisouti Fauvel, 1 863; un 
=solidus Vacher de Lapouge, 1 902 
=pnmieri Pham, 1 978 
=mqyeti Gehin, 1 885 
=mulsanti Gehin, 1 885 
=trapeti Bleuse, 1 885 

-niger Nicolas, 1 898, nee Linnaeus, 17 61 
=andorranus Vacher de Lapouge, 1 902 
=cuniiVacher de Lapouge, 1 903 
=bepmaleiVacher de Lapouge, 1 904 

=jugicola Vacher de Lapouge, 1 908 

= occitanus Vacher de Lapouge, 1 910 
-impar Vacher de Lapouge, 1 9 1 0; un 
-amplicollis Bieuse, 1 9 1 3, nec A.&J.B.Villa, 1 844 
-gratilis Bleuse, 1913, nee Kuster, 1 846 
=xaxarsi Born, 1 9 1 7  
-secundariefilicatus Codina, 1 921;  un 
=oberthueri Venet, 1 930 

-nicolasiVenet, 1 932, nee Reitter, 1 888 
-navarrensis Breuning, 1 933; un 
=nicolasiellus Breuning, 1 934; nom.pro nicolasi Venet 
=laurentianus Ford & Laplat, 1 995 

f. ssp. ftroensis Vacher de Lapouge, 1910 
�jairensis Breuning, 1 966; un 

(ssp.) holdhausi Born, 1 9 1 1  
e .  ssp. strandi Born, 1 926 

g. ssp. islandicus Lindroth, 1968 
h. ssp. re/ictus Hellen, 1 934, nee Semenov, 1 898 

Belgium:Hainaut:Bois de Loverval S of Charleroi 

Auvergne 
SE,SC-France:Alpes-Marit.; N\V-Italy:Llguria;"Marseille. 
Basses-Alp.& Pyr.-Or."; 

N-Apennines 
"Basses-Alpes:Riez" ( = Alpes-H te-Provence) 
Alpes-Maritimes:Mt.Mounier 
Llguria:Savona:Osiglia 

Alpes-de-Hte-Provence:V allee de la Gordolasque:St-Grat 
E,C,W-Pyrenees(Hautes-Pyrenees:Gavarnie); SC-France: 
Tarn; SE-Spain:Barcelona, Gerona 
Pyrenees-Orientales:Vallee d'Eme 
Pvrenees-Orientales:Vernet -les-Bains 
Pyrenees-Orientales:Puigmal Massif 
''Alpes et Pyrenees" 
? Hautes-Pyrenees 
Hautes-Pyrenees:Bareges env.:Montferrat Glacier 

Vignemale Massif 
Hautes-Pyrenees:Pic de Nere 
Andorra 
?Gerona:Rosas 
''Aragonia:Huesca:Col de Basibe" 
Haute-Garonne:Luchon env. 

Tarn(Montagnes-Noires) to C-Pyrenees 

Tarn:Montagnes-Noires 

Barcelona:Centellas(LT) 
Gerona:Setcasas 
?Andorra 
Ariege:Foret de Bose 

Navarra:Mt.Urculo 
Ariege:Foret de Bose 
Pyrenees. lac de Laurenti 
Faer Islands, Hebrides, Shetland & Orkney Isles 
Fair Isle(=betw.Shetland/Orkney Isles) 
C-Romania: Carpathians; ?"Sieben burgen:Ceahlau" 
N-ScandinaviaQS-Norway:Lappland:Faestnigstuen) ; 

Kola Peninsula 
SE-Iceland:Hofn env.:HornafJordur 
Russia:Hogland Island(=btw.Helsinki/St.Petersburg) 

11. ORINOCARABUS Kraatz, 1 878; type species Carabus .rylvestris Panzer 
=Carpathophi!us Reitter, 1 896; type species Carabus linneiPanzer 
=Cavaz;zutiocarabus Imura, 1 998; type species Carabus latreilleanus Csiki 

Note: During the preparation of this book for printing, some important nomenclatorial changes in the subgenus 
Orinocarabus have been established by Deuve (2002) (see Addendum). 

001 adamellicola Ganglbauer, 1 904 

002 alpestris Sturm, 1 81 5  

NE-ltaly:Adamello Massif(Mt.Frerone & Val di Leno), 
Brenta Massif 
E-Alps:NE-Italy:Alpi Carniche, Dolomiti; Slovenia; 
S-Austria 
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a. ssp. alpestris Sturm, 1 8 1 5  

=olivaceus Gehin, 1 876 

=tllyricus Kraatz, 1 878 
� hickeri Breuning, 1 927; un 

c. ssp. hoppei Germar, 1 824; ?iss of hoppii Germar 

� hoppii Germar, 1 824; ?cos of hoppei Germar 

=tyrolensis Kraatz, 1 876 
=brevicornis Kraatz, 1 878 
�puncticol/is Kraatz, 1 878, nee Paykull, 1 798 
� n�er Schilsky, 1 888, nee Linnaeus, 17 61 
-viridis Schilsky, 1 888, nee Dejean, 1 826 
=rottenmannicus Sokolar, 1 907 
�corif!uens Born, 1913, nee Fischer von Waldheim, 1827 
�tauernicus Csiki, 1 927; un; nom.pro confluens Born 
=/atschuranus Born, 1 921 

b. ssp. dolomitanus Mandl, 1 956 
003 bertolinii Kraatz, 1 878 

(ssp.) caval/ensis Bernau, 1 9 1 4  
004 carinthiacus Sturm, 1 81 5  

=mollii Dejean, 1 826 

�borni Csiki, 1 905, nee Meyer-Darcis, 1 902 
= moosbruggeri Born, 1 9 1 3  
= fnau/icus Born, 1 9 1 4  

=kendii Csiki, 1 926; nom.pro borni Csiki 
005 castanopterus A.& GB.Villa, 1 833 

=/ombardus Kraatz, 1 878 
=danie/i Reitter, 1 896 
=mesolcinus Born, 1 906 
=montarerae Bernau, 1 914 

006 cenisius Kraatz, 1 878 
a. ssp. cenisius Kraatz, 1 878 

=se//ae Kraatz, 1 878 
=sturensis Born, 1 899 

-mauriennensis Carret, 1 904; un 
=n�rocyanescens Carret, 1 904 

(ssp.) iseranicus Deuve & Simard, 1 977 

c. ssp. ceresiacus Born, 1 896 
b. ssp. fenestrellanus Beuthin, 1 899 

007 a concolor Fabricius, 1 792 

-atpinus Dejean, 1 826, nee Paykull, 1 790 
=amplico//is A.& G.B.Villa, 1 844 
=hernhardinus Kraatz, 1 878 
=mimethes Kraatz, 1 878 
�?minor Kraatz, 1 878, nee Kraatz, 1 860 
=bernensis Born, 1 895 

007b lepontinus Born, 1 908 
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SC,C-Austria(Schneeberg) 

?"Illyria" 

"Boses Weibele"(=Lienz) 
E-Alps:NE-Italy:Alto Adige; S-Austria:Tirol, Salzburg, 
Karnten; "Austria" 

Tirol:Zillertaller Alpen:Hocheder 

Zirbitzkogel 
Zirbitzkogel 
Rottenmanner Tauern:Steinamandl 
Rottenmanner Tauern:Hochschwung 
Rottenmanner Tauern:Hochschwung 

Kalkalpen:Latschur 
NE-Italy:Dolomiti:Mt.Plose: N-Slovenia 
NE-Italy:Dolomiti("::\<Ialg;i Fornasa"=?Colle di Fornace); 
Belluno env. 
Belluno env.:Mt.Cavallo 
E-Alps:NE-Italy; S-Austria; C-Austria:Rottm.Tauern; 
Slovenia�vanke:Zelenica), Bosnia 

Bosnia:? 
Rottenmanner Tauern:? 
Mt.Cavallo & Music nr.Bergogna 
Bosnia:? 
NC-Italy /S-Switzerland:Alpi Orobie; Bernina Massif; 
"Alps of Lombardia" 
Lombardia:? 
Alpi Orobie:Val Arigna 
Switzerland:passo della Forcola 
Alpi Orobie:Mt.Arera 
NW-Italy:Alpi Graie, Alpi Cozie 
�\X'-Italy:Alpi Graie:Val Oreo-Val Stura-Dora Riparia; 
Mt.Cenis Massif 
LNF 
Alpi Graie:Colle della Pietra Scritta 

SE-France:Savoie:Iseran Massif 
(Col de l'Iseran.2500m) 
NW-Italy:Alpi Graie:Alpe Pian della Moglie:Ceres env. 
NE-Italy:Alpi Cozie:Col delle Finestre, Albergian, 
Sestriere 
Italy/Switzerland:Trentino; Alpi Pennine, Berner Alpen 
"Alps of Italy & Switzerland"(=Alpi Pennine) 
"Lombardische Alpen" 
Italy /Switzerland:Gr.St.Bernhard Pass 
Mte.Rosa 

Switzerland:?"Berge links des Haslitales von der Grimsel 
bis zum Urbachtal" 
NW-Italy:Alpi Lepontine 



008 fairmairei Thomson, 1 875 

a. ssp.fairmairei Thomson, 1 875 
=baudii Kraatz, 1 878 

-cavazzutii Raynaud, 1 971;  un 
c. ssp. stecki Born, 1 902 
b. ssp. pelvicus Canzzuti, 1 973 

009 heteromorphus K. Daniel, 1 896 
010 latreilleanus Csiki, 1 927; nom.pro latreiffei Dejean; 

W-Italy:Alpi Cozie; SE-France:Savoie 
W-Italy .Alpi Cozie:upper Pellice & Po valley; "Pyrenees"( error) 
Mte.Viso 
Val Chisone: S-W Fenestrelle (error) 
SE-France, NW-Italy:Alpi Cozie:Col Longer, Col de Mary 
�W-ltaly:Val VaraitaQit.Pelvo d'Elva) 
�W-ltaly:Alpi Graie:Col Nuovo 
W-Alps:J\.1W-ltaly, S-Switzerland:Alpi Pennine; ''.Alps 

?non priority of Piemonte" 
-htreilki Dejean, 1 826, nee Fischer von Waldheim, 1822 "Alps of Piemonte" 
=bremii Stierlin, 1 881;  ?un; ?priority 
=neglectus Kraatz, 1 887 
=schilsryi Kraatz, 1 887 

011 linnaei Duftschrnid, 1 8 1 2  
-linnei Panzer, 1 8 1 2; ?cos of finnaei Panzer 
-angustatus Panzer, 1 8 1 2, nee Fabricius, 1 787 

=scopofii Dejean, 1 826 
-bmnneofemoratus Letzner, 1 850; un 
-cupreoaureus Letzner, 1 850; un 
-cupret1s Letzner, 1 850; un 
-nigricornis Letzner, 1 850; un 
-obsC11rus Letzner, 1 850; un 
-versicolor Letzner, 1850; un 

(ssp.) macaiereiDejean, 1 826 

= macairei Breuning, 1 933 
= hopffgartenianus Beuthin, 1 885 
=bescidensis Reitter, 1 896 
=ludovicus Dietl, 1 896 
=quadraticollis Petri, 1912 
= quinquecostatus Petri, 1 9 1 2  

(ssp.) jo!gariacus Born, 1 9 1 3  

=transdanubialis Kenyery, 1 983 
=tauernensis Mandi, 1 985 

012 putzeysianus Gehin, 1876; nom.pro putz.rysi Thomson 

a. ssp. putzeysianus Gehin, 1 876; nom.pro putwsi 
Thomson 
-maritimus Schaum, 1 856, nee Motschulsky, 1 850 
-putwsi Thomson, 1 875, nee Mors, 1 863 

e. ssp. pedemontanus Ganglbauer, 1 892 

=tendam1s Born, 1 898 
d. ssp. omensis Born, 1 901 

c. ssp. germanae Casale & Cavazzuti, 1 977 
b. ssp. raynaudianus Deuve & Simard, 1 977 
f. ssp. bisioi Cavazzuti & Meli, 1 999 

013 sylvestris Panzer, 1 796 
a. ssp. sylvestris Panzer, 1 796 

-concofor. Panzer, 1 809, non Fabricius, 1 792 
=nivosus Heer, 1 837 

C-Europe(Germany:Harz Mts.), NE-Italy, Carpathians 
''.Austria" 
''.Austria" 
"Wolhynien" 

S-Carpathians:SW-Romania ("Mrs.of Banat") 

''Transsylvania:Kerzeschora'' 
"Beskiden"(= N-Moravia::.Vforavskoslezske Beskydy Mts.) 
"Rotenturmpass"(=C-Romania:Turnu Rosu Pass) 
Romania:"Schass burg" ( =Sighi�oara) 
"Schassburg & Kronsdtadt"(=Romania:Sighi§oara & 
Bra�ov) 
E-Alps:NE-ltaly, Austria(?"Siidtirol"); SE-Austria: 
Burgenland 
Burgenland:Mt. Geschriebenstein 
?Rottenmanner Tauern 
SE-France & NW-Italy:Alpes-Maritimes, Alpi Liguri, 
Alpi Cozie 
SE-France & NW-Italy:Alpes-Maritimes:Val Stura-Col de 
Tenda; "Switzerland"( error) 
"Seealpe"(=Alpes Maritimes) 
"Switzerland" (error) 
"i\JW-Italy:Alpi Liguriilift.Jurin); Alpi Marittime:Col di 
Tenda env. 
Alpi Marittime:Col di Tenda env. 
�\1i,'-Italy:Alpi Marittime:Val Maira-Val Stura; Mt.Omo 
& Mt.Baudia 
� W-ltalj�Alpi Marittime:Cuneo:M t.Saccarello & Mt.Fronte 
SE-France:Alpes-Maritimes:Colla Lunga 
NW-ltaly:Alpi Cozie:betw. Maira/Varaita valley(Colle di 
Bellino) 
C-Europe:Alps; Slovenia, Carpathians 
C-Europe:C,W-Alps:France, Switzerland; C-Germany 
(Harz Mts.), Bohemia, Moravia 
?"Harz" 
"High Alps of Switzerland" SPHT\L P\RT 
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-nivah's Heer, 1 84 1 ;  un; error for nivosus Heer 
-aeneus Letzner, 1 850; un 
-aernginosus Letzner, 1 850; un 
-brnnneus Letzner, 1 850; un 
-detritus Letzner, 1 850; un 
-purpurascens Letzner, 1 850; un 
-virescens L etzner, 1 850; un 

=9/vinus Gist!, 1 857 
=th11eringian11s Schilsky, 1 880 
=ra>.icola Reitter, 1 896 
=silesiacus Reitter, 1 896 
-extroversus Vacher de Lapougc, 1 903; un 
=hortensoides Sokolar, 1 9 1 0  
=micklitzi Sokolar, 1 9 1 0  
-blumenthalianus Mandi, 1 963; un 
=s!abaiNiedl, 1 968 
=g'!_yicolasi Deuve & Simard, 1 976 

d. ssp. transylvanicus Dejean, 1 826 

=polonicus Motschulsky, 1 850 
-glacia!is Miller, 1 859, nee Gautier des Cortes, 1 859 
=mi!leri Thomson, 1 875; nom.pro glacialis Miller 
=tatricus Reitter, 1 896 
-ligneus Vacher de Lapouge, 1 903; un 
=caraimanicus M arcu, 1 934 
-giumaleuensis Marcu, 1 934; un 

c. ssp. redtenbacheri Gehin, 1 876; 
nom.pro angustatus Redtenbacher 
-angustatus Redtcnbacher, 1 849, nee Fabricius, 1 787 

b. ssp. kolbi Breuning, 1 927 

e. ssp. haberfe/neri Ganglbauer, 1 892 

-cupreoaeneus Dalla Torre, 1 877; un 
-nigroaeneus Dalla Torre, 1 877; un 
-viridiaeneus Dalla Torre, 1 877; un 
-fa/lax Sokolar, 1 91 0, nee Olivier, 1 795 
=petzjanus Born, 1 9 1 1 
-vqfer Csiki, 1 927, nee Duftschmid, 1 81 2; 

nom.pro fa/lax Sokolar 

Tirol 
"Thiiringcn" 
Ra."Xalpe 
"O bcrschlesien" 

Stilfsctjoch 
"Alps of Nieder- & Oberosterreich" 
Harz:Bruchberg-Hochmoor 
S-Bohemia:Babylon nr.Domazlice 
CW-S\\1tzcrland:J ura:Colle d' Aiguillon 
Carpathians; "Transsylvanian Alps" 
"Polonia" 
Tarra Mts.(=Slovakia:Tatry �its.) 
Tatra Mts. (=Slovakia:Tatry Mts.) 
?"Hohe Tatra"(=Slovakia:Vysoke Tatry Mrs.) 

Romania:?Caraiman Mrs. 
Romania:?Giumalau Mt.R. 
E-Alps:SE-Austria(Schneeberg) 

SE-A ustria:Schnceberg 
Slovenia:"Triglav Massif & Steiner Alpen"(=Kamniskc 
Alpe) 
E-Alps:SE-Germany, NC-Austria�iederosterreich: 
Otscher Diirrenstein) 

"E-Central Alps" 
Dach stein 
"E-Central Alps" 

12. OREOCARAB US Gehin, 1 87 6; type species Cara bus errans Gory = Cara bus amplipennis Vacher de Lapouge 

= Euporocarabus Reitter, 1 896; type species Carabus hortensis Linnaeus 
= Phricocarabus Reitter, 1 896; type species Cara bus glabratus Paykull 

001 ( +007) amplipennis Vacher de I ,apouge, 1 924; ;'\J\v-Spain; N-Portugal 
?non priority 

a. ssp. amplipennis Vacher de Lapouge, 1 924; NW-Spain; ?"N-Spain" 
?non priority 

-errans Gory, 1 839, nee Fischer von Waldhcim; 1 823 Sierra de Caniza 
-jemora!is Beuthin, 1 885, nee Motschulsky, 1 865 
=fuetgensi Beuthin, 1 886; 

nom.pro .femoralis Beuthin; ?un; ?priority 
=pedator Reitter, 1 887 
=ofiveirae Csiki, 1 927; nom.pro eTTans Gory Sierra de Caniza 
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b. ssp. getschmanni Vacher de Lapouge, 1 924 
c. ssp. pseudosteuarti Vacher de Lapouge, 1 924 

-steuarti: Heyden, 1 880, non Deyrolle, 1 852 
002 ghilianii LaFerte Sfoectere, 1 84 7 

a. ssp.ghi!ianii LaFerte Sfoectere, 1 847 

b. ssp. negrei Breuning, 1 966 
003 glabratus Paykull, 1 790 

a. ssp. glabratus Paykull, 1 790 

=faevigatus Scriba, 1 790; spn 
-a/erLetzner, 1 850; un 
-coemlescens Letzner, 1 850; un 
-virescens Letzner, 1 850; un 

b. ssp. extensus Kraatz, 1 885 
=punctatocostatus Haury, 1 885 

c. ssp. lapponicus Born, 1 909 
-angustatus Petri, 1 9 1 2, nee Fabricius, 1 787 
=liebferi Bierig, 1 9 1 8  
-sericeus Csiki, 1 945, nee Forster, 1771 

d. ssp. g/bbosus Heyden, 1 866 

-bmiusculus Kraatz, 1 885, nee Kraatz, 1 876 
=carinthianus Born, 1 9 1 5  
=ottoftscheri Bodemeyer, 1 928 

e. ssp. latior Born, 1 895 
=suk�labratus Reitter, 1 896 

004 guadarramus LaFerte Sfoectere, 1 84 7 
=duerensis Raynaud, 1 974 
-sagranus Branes, 1 985; un 
-hirschfelderi Branes, 1 987; un 

=andiaensis Ford & Leplat, 1 998 
005 hortensis Linnaeus, 1 758 

=striatus DeGeer, 1781 
=gemmatus Paykull, 1 790 
-cupreoaureus Dalla Torre, 1 877; un 
-viridiaureus Dalla Torre, 1 877; un 
-altemans Kraatz, 1 878, nee Fabricius, 1 792 
=duerckianus Ganglbauer, 1 890 
-kelecsenyi Vacher de Lapouge, 1 903; un 
= rbodopensis Apfelbeck, 1 904 
-sobotkaensis Sulc, 1 907; un 
=pillichi Bernau, 1 91 4  

006 preslii Dejean & Boisduval, 1830 
a. ssp. preslii Dejean & Boisduval, 1 830 

(ssp.) pecoudellus Deuve, 1 998 

b. ssp. neumeyeri Schaum, 1 856 

= walteri Reitter, 1 896 
=huemmleri Beuthin, 1 899 
=calabrus Fiori, 1 903 

NW-Spain:Leon, Cantabrian Mts. 
N-Portugal 

C-Spain 
C-Spain:Madrid, Segovia:Sra.Guadarrama & Sra. Gredos; 
Spain 
C-Spain:Salamanca:Sierra de Bejar 
l\.W,C,E-Europe; Scandinavia, Kola Peninsula; N-Italy, 
Romania, Carpathians; ?l\. "W-Siberia 
l'.\X;C,E-Europe, Scandinavia, Kola Penins.; W-Romania; 
?N\'V-Siberia; "Finland & Dalmatia" 

SW-Romania:Orsova 
''Galicia'' 
NW-Eur.Russia:''Lapland" 
"Siebenburgen'' 
Ukraine:''Galicia:Brody'' 

C,SE-Romania("Banat"); Serbia, ?Bosnia, Croatia, 
Slovenia; SE,SC-Austria 
"Siebenburgen:Kapellenberge'' 
"Alpen von Karnten" 
Kamten:Koralpe 
N,C-ltaly ("Piemonte'') 
"Bozen" ( = Bolzano) 
C,N C,E-Spain(Sierra Guadarrama) 
Soria:Molinos de Duero 
SE-Spain:Granada:Sierra de Sagra, Sierra de Segura 
CW-Spain:Salamanca:Navasfrias, Pto de Perales, S.Martin 
de Trevejo 
NE-Spain:Navarra:Sierra de Andia 
C,N,E-Europe; Scandinavia; Eur.Russia; Bulgaria 

Miinchen 

E-Bohemia:Sobotka 
Hungary:Komitat Tolna 
Adriatic Sea Coast; Albania; Greece; S-Italy:Calabria 
S-Greece:Peloponnesos(".'.\forea''); Greek Islands: 
Kefallinia, Zakynthos 
"Peloponnesos:Panankaikon"(=?Panachaikon Massif 
SW of Patra) 
Adriatic Sea Coast; NW-Albania; S-ltaly:Calabria; 
"Dalmatia & Montenegro" 
Croatia:"Sutomore'' 

S-Italy:Calabria SPECIAL PART 
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(ssp.)jonicus Apfelbeck, 1 904 
�pindicus Apfelbeck, 1 904; un 
� albanicola Breuning, 1964; un 

� hilleri Mandl, 1 964; un 
(ssp.) herz.egowinensis Apfelbeck, 1 904; un 

=ostariensis Born, 1 912  
=starygradensis Born, 1 912  
�magdeleineiVacher de Lapouge, 1 922, 

nee magdelaineiBleuse, 1914  
=dojleini Csiki, 1 927; nom.pro magdeleinei 

Vacher de Lapouge 

"Korfu"(= Kerkyra) 

C-Greece(?Pindos Mts.); Albania 
"Albania:Llogora" 
S-Albania:Reza Kanalit:Logara 
"Herzegovina & Montenegro" 
Croatia:Ostaria 
Bosnia:Star_ygrad 
"Macedonia:Florina" ( = N-Greece:Makedonia:Florina) 

''Macedonia:Florina"(=N-Greece:Makedonia:Florina) 

13. TOMOCARABUS Reitter, 1 896; type species Carabus convexus Fabricius 
=Callistocarabus Reitter, 1 896; type species Carabus marginalis Fabricius 
= Procrustides Semenov; 1 905; type species Carabus bessarabicus Fischer von Waldheim 

(001 antpaiPanin, 1 942) 

002 bessarabicus Fischer von Waldheim, 1 823 

a. ssp. bessarabicus Fischer von Waldheim, 1 823 

� tauricus Roeschke, 1 897, nee Bonelli, 1 8 1 1  
b .  ssp. concretus Fischer von Waldheim, 1 823 

=platyscelis Fischer von Waldheim, 1 827 
=melambaphus Fischer von Waldheim, 1 832 
= steppensis Motschulsky, 1 846 

003 convexus Fabricius, 1 775 

a. ssp. convexus Fabricius, 1775 

=aemulus Fischer von Waldheim, 1823 
� striolatus Fischer von Waldheim, 1 823, 

nee Fabricius, 1 801 
=simpliczpennis Dejean, 1 826 
�gibbus Brulle, 1 835, nee Fabricius, 1 794 
=turcomannicus Motschulsky, 1 850 
� nzger Letzner, 1 850; un 
�violaceomarginatus Letzner, 1 850; un 
�viridimarginatus Letzner, 1 850; un 
=oblongulus Motschulsky, 1 865 
�coeruleomarginatus Dalla Torre, 1877; un 
�viridimarginatus Dalla Torre, 1877; un 
=merkliiHopffgarten, 1 878 
� borealis Gehin, 1 885, nee Paykull, 1 790 
=kiskunensis Adam & Merkl, 1 986 
=barnaulensis Born, 1 922 
=henseleri Bodemeyer, 1 922 
=longobardus Depoli, 1 927 

(ssp.) paganettii Born, 1905 
=appenninus Depoli, 1 927 

= bucciarellii Mandl, 1 966 
b. ssp. pyrenaeicola Csiki, 1927; nom.pro pyrenaicus Born 

�pyrenaicus Born, 1 907, nee Vacher de Lapouge, 1 898 

NE-Romania:PiatraNeamtVaratec (an aberrant specimen 
of C.convexus F.) 
S-Ukraine, Krym Peninsula; ?Moldavia; SW-Russia; 
SW,SC-Siberia 
?Moldavia("Bessarabia:Bender"); S-Ukraine; Krym 
Peninsula 
Krym Peninsula 
SW-Russia("Sarepta"=lower Volga basin); Caucasus; 
SW,SC-Siberia 
"Siberia" 
"Kirgizsteppe" 
"Step.Kirgis. fl.Ischim"(LT) 
Europe, British Isles, Balcans, Turkey, Russia, Caucasus, 
Kazakhstan, SC-Siberia 
C,W,N-Europe(?Germany), British Isles, Russia, Caucasus, 
Kazakhstan; SC-Siberia:Barnaul 
Siberia:?Tobolsk, ?Barnaul 
"Caucasus:N-slope" 

"Turkmenia. Samarkand"(error) 

''Alp.Cauc."(LT) 

"Siebenburgen'' 
"Siberie" 
?SC-Hungary 
Siberia:Barnaul 
Frankfurt a.M. 
"Lombardia" 
S-Italy:Calabria:Sta.Eufemia d' Aspromonte 
?''Apennines:Mt.Tresca'' 
Liguria:N of Savona:Mte.San Giorgio 
Pyrenees-Atlantiques:Vallee d'Aspes 
Pyrenees-Atlantiques: Vallee d' Aspes 
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-conf11sus Tarrier, 1 975; un 
c. ssp. dilatatus Dejean, 1 826 

=homschuchi Hoppe & Hornschuch, 1 825; spn 
=perplex11s Schaum, 1 857 
=weisei Reitter, 1 883 
=mfulus Gehin, 1 885 
-proximatus Reitter, 1 896; un 
=cemagorensis Apfelbeck, 1 904 
=chionophifus Apfelbeck, 1 904 
-fatus Depoli, 1 925, nee Linnaeus, 1 758 
-pro:ximatoides Depoli, 1 925; un 
=mifiusi Breuning, 1 927 

=athesinus Depoli, 1 927 
-reductus Miiller, 1 930, nee Roeschke, 1 896 

(ssp.) gracifior Gehin, 1 885 

-pygmaeus Gehin, 1 885, nee Fabricius, 1 792 
=pseudogracifior Panin, 1 942 

d. ssp. moreanus Reitter, 1 896 
004 marginalis Fabricius, 1 794 

=chrysochfoms Fischer von Waldheim, 1 8 1 2  
-decoms Seidlitz, 1 89 1 , nec Panzer, 1 800 

Aude:Le Linas 
S-Europe, Balcans Peninsula, C-Europe:S-Austria; 
NE-Italy:Trieste env.; ?Carniolia 
Hohe Tauern:Heiligenblut 
CE-Greece:"Attika & Parnass"(= Attike & Parnassos .Massif) 
Adriatic Sea coast:Croatia, Bosnia; ?LNF 
"High Balkan Mts."(=Stara Planina :VIt.R.:C-part) 
"Siidbosnien" 

Bosnia:Volujak 
Bosnia:? 
r-.\XT-Italy; Croatia: Abbazia. E.Adriatic coast 
N\'V'-Italy; Croatia: Abbazia 
Adriatic Sea coast(numerous localities):S-Dalmatia, 
Montenegro, N-Albania 
NE-Italy:Trentino:? 
?"Dalmatia" 
SE-Bulgaria, Romania, NE-Greece, Eur.Turkey; 
"Transsylvania" 

S-Romania:? 
Peloponnesos(Iaygetos Mts.); ?Euboea Island 
NE,?C-Romania; Mold., Ckr.; SW-Hung.:Nagybajom; 
NE-Poland("Prussia'') ; C-Siberia:Barnaul 
"S-Russia & Siberia" 
''Siebenburgen:Ratosnva" 

14. EUR YCARAB US Gehin, 1 885; type species Cara bus numidus Castelnau = Carahusfamini numid!ls Castelnau 
=Apatocarabus Semenov, 1 898; type species Carabus favieri Fairmaire = Carahus famini favieri Fairmaire 

001 f aminii Dejean, 1 826 
ssp. faminii Dejean, 1 826 

002 genei Gene, 1 839 
=lacrymosus Vacher de Lapouge, 1 899 
= kraussei Born, 1 908 

Sicily, N-Algeria, Tunisia; N,C-Morocco 
Sicily 
Corsica, Sardinia(Llmbara .\It.) 
Corsica:Bastia 
Sardinia:Oristano 

15. PACHYSTUS Motschulsky, 1 865; type species Carabus hungaricus Fabricius 
=Melancarabus Thomson, 1 875; type species Carahus hungaricus Fabricius 

001 cavernosus E. Frivaldszky, 1 837 
a. ssp. cavernosus E. Frivaldszky, 1837 

=sterhai Breuning, 1 936 
-cavemosu/us Mandi, 1 96 1 ;  un 

b. ssp. variolatus 0. G. Costa, 1 839 
=rosti Beuthin, 1 885 
=seriatofaveatus Reitter, 1 896 

002 cribellatus Adams, 1 8 1 2  
=perforatus Fischer von Waldheim, 1 822 
-thoracicus Germar, 1 824, nee Thunberg, 1 784 
=variofaris Menetries, 1 849 

003 graecus Dejean, 1 826 
a. ssp. graecus Dejean, 1 826 

=thessafonicensis Apfelbeck, 1 904 
-winkferi Breuning, 1933, nee Weyenberg, 1 869 
=neowinkkri Deuve, 1 991;  nom.pro winkkri Breuning 

S-Balcans, C-Italy 
Serbia, Bosnia, Macedonia, Albania, Bulgaria; "Rumelia" 

Bulgaria:Stara Planina Mt.R.:Mt.Botev. 2370m 
C-Italy:Abruzzi Mts.(Gran Sasso Massif) 

Siberia: Ural-Yakutsk; Altays, Sayans; "Ostsiberien" 
"Ural" 

"Kisilkum"(= Kyzyl-kum desert) 
Greece, Bulgaria, Albania, Macedonia, S-Romania, Turkey 
S,C-Greece; "Greek Islands" 
NE-Greece:Thessalonike 
S-Albania:"Maj'e Tartarit" 
S-Albania:"Maj'e Tartarit" 
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b. ssp. morio Mannerheim, 1 830, nee Duftschmid, 

1812; lsu 

=cavernicola Kraatz, 1 880 
004 hungaricus Fabricius, 1 792 

a. ssp. hungaricus Fabricius, 1 792 

=viennensis Kraatz, 1 877 
�jrivaldsk:Janus Breuning, 1 933; un 

b. ssp. mingens Quensel, 1 806 
=vomax Dejean, 1 826 

(ssp.) gastridulus Fischer von Waldheim, 1 823 
=maeotis Fischer von Waldheim, 1 823 

c. ssp. scythus Motschulsky, 1 847 

005 trojanus Dejean, 1 826 
=hormuzakii Born, 1 907 

(ssp.) k.ykladensis Breuning, 1 961 
(ssp.) oertzeni Ganglbauer, 1 888 

Turkey(Kop Dag nr.Bayburt); 

"Dobrudzha" 
SE-Europe, Ukraine, S-Russia, E-Caucasus 
Hungary, SW-Slovakia, E-Austria, SE-Moravia, SW
Romania; ?"Hungary" 
NE-Austria: Wien 

SW-Romania:"Temesvar" ( =Timisoara) 

SW-Russia:Stavropol; E-Caucasus, Dagestan(Kisljar) 

Krym Peninsula, S-Ukraine; "Gouv.Taurien"(=Krym) 
''Asov Sea coast" 
Ukraine: Odessa, "Ekaterinoslav" ( = Dnepropetrovsk; 
LT); W-Russia:Voronezh, Saratov 
Andros, Tinos, ?Crete; "Mytilene"(=Lesvos; ?error) 

"Bukowina" (error) 
Kyklades:Naxos, Syra, Milos 
Karpathos Island 

16. CTENOCARABUS C.G. Thomson, 1 875; type species Carabusgalicianus Gory 

001 galicianus Gory, 1 839 

=beirensis Born, 1 924 

NW-Spain:Asturia, Leon, Galicia(Yal Pemache); 
N-Portugal 

CW-Portugal:Coimbra 

17. RHABDOTOCARABUS Seidlitz, 1 887; type species Carabus melancholicus Fabricius 

001 melancholicus Fabricius, 1 798 
(ssp. melancholicus Fabricius, 1 798 
b. ssp. costatus Germar, 1 824 

=pyrenaeensis Gehin, 1 885 
=castiliensis Born, 1 924 
� leonensis Breuning, 1 964; un 
�cuencaensis Raynaud, 1 972; un 
�exilis Raynaud, 1 972; un 

a. ssp. submeridionalis Breuning, 197 5 
�tietarensis Branes, 1 987; un 

(ssp.) dehesicola Garcia-Paris & Paris, 1 996 

N-Morocco, Spain, SW-France 
N-Morocco: Non European!) 
N,C-Spain; N-Portugal; SW-France; "Mts.of Spain" 

C-Spain:Madrid:Sierra Guadarrama:Cercedilla 
NW-Spain:Leon:Busdongo 
CE-Spain:Cuenca:O livares 
C-Spain:Guadalajara:Villanueva de Alcojon 
SW,SC-Spain(Malaga:Estepona); S-Portugal 
C-Spain:?Tietar River 
C:iceres:Torrej6n El Rubio 

18. HYGROCARABUS C.G. Thomson, 1 875; type species Carabus nodulosus Creutzer = Carabus variolosus 
nodulosus Creutzer 

001 nodulosus Creutzer, 1 799 

=rydrophilus Reitter, 1 896 
=goricianus Born, 1 91 1  

002 variolosus Fabricius, 1 787 
=we�eliPanzer, 1 801 
=costulifer Fleischer, 1 898 

C,E-France, Germany, Switzerland, Austria(1inz env.), 
CW-Hungary, Slovenia, E-ltaly (Trieste) 

Carpathians; ?Bohemia; "Transsylvania" 

19. CHAETOCARABUS C.G. Thomson, 1 875; type species Carabus intricatus Linnaeus 

001 arcadicus Gistel, 1 850 
=adonis Hampe, 1 853 
�parnassicus Mandl, 1 955; un 

C,N-Greece:Olympos Massif, Pindos Mt.R.; ?LNF 
?''Greece" 
Parnass6s Massif:? 
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002 intricatus Linnaeus, 1 7  61 

=cyaneus Fabricius, 1 776 
=giganteus Heer, 1 837; ?in litt. 
-gigas Heer, 1 841,  nee Creutzer, 1 799 
-bicolor Letzner, 1 850; un 
-c;'anescens Letzner, 1 850; un 
-tricolor Letzner, 1 850; un 
-versicolor Letzner, 1850; un 
-violaceus Letzner, 1 850; un 
-iirescens Letzner, 1 850; un 
=angustulus Haury, 1876 
-obscurus Dalla Torre, 1 877; un 
=montenegn·nus Kraatz, 1 878 
-chlorizans Dalla Torre, 1 879; un 
= kaadeni Schaufuss, 1 880 
=bohemicus Haury, 1 881 
=liburnicus Haury, 1881 
-minor Haury, 1 881 ,  nee Kraatz, 1860 
-laticollis Roeschke, 1 896, nee Sturm, 1 826 
=germanicus Semenov, 1 898; nee ?; 

nom.pro laticollis Roeschke 
=neustrius Vacher de Lapouge, 1 900 
-aurulentus Vacher de Lapouge, 1902; un 
=ulcerosus Vacher de Lapouge, 1 902 
=roeschkeanus Semenov, 1 906; 

nom.pro germanicus Semenov 
=eurynotus Vacher de Lapouge, 1913  
= siegn1arti Born, 1914  
=exemtus Kolbe, 19 17  
=paniscus Kolbe, 1 91 7  
=petax Kolbe, 1 9 1 7  
=bosniensis Born, 1 9 1 8  
=chionobatus Born, 1 9 1 8  
=starensis Born, 1 9 1 8  

=carnicus Depoli, 1 926 
-bucovinensis Marcu, 1 934; un 
=marchali Raynaud, 1 97 1  

(ssp.) macedonicus Jurecek, 1 928 
� weiratheri Breuning, 1 934; un 

(ssp.) subrhodopensis Blumenthal, 1 976 
003 krueperi Reitter, 1 896 

004 lefebvrei Dejean, 1 826 
a. ssp. lefebvrei Dejean, 1 826 

=aspromontanus Born, 1 9 18  
b .  ssp. bqyardi Solier, 1 835 

=silaensis Haury, 1 881 
= leonii Born, 1 902 
=molisensis Born, 19 18  
=lombardii Luigioni, 1 927 

005 merlini Schaum, 1 861 
�bomiKolbe, 1 91 7, nee Meyer-Darcis, 1 902 
=bomiellus Csiki, 1 927; nom.pro bomi Kolbe 

C-Europe(Germany & ?Sweden), France, Holl., N-Italy, 
Carpath.; Yug., N-Greece, Eur.Turkey 

?Lugano 
?Lugano 

Banat:Bazias 

Montenegro 

Bohemia 
Croatia:? 

"Mark Brandenburg" 
"Mark Brandenburg" 

Bretagne 
Bretagne 
Banat 
"Mark Brandenburg" 

S-Romania:Comana 
Locamo 
"Ag ram" 
Wienerwald 
"Sudtirol:Bozen Klausen. Gardasee" 
Bosnia. Herzegovina & S-Montenegro 
Makedonia/Kosovo:Shar Dag 
Bulgaria:"Stara Planina. Sofia env .. Vitosha. Klissura. 
Rila ;\Its." 
"Alpi Carniche:Mt.Talm" 
N-Romania:? 

S-Macedonia:Pelister Mts.:"Peristeri nr.Monastir" 
NW-Greece:Kerkyra Island; SW-Albania; ''Korfu''(= Kerkyra) 
NE-Greece:Thraki:Silo Massif nr.Essimi 
E-Greece:Thessalia:;\fagnesia:"Volo" (= V 6los), Larisa: 
Ossa Massif, Pelio Massif 
Sicily; S,C-Italy 
Sicily; S-Italy:Calabria:Aspromonte Massif 
Aspromonte Massif 
S,C-Italy:Roma env.to Calabria(Napoli) 
La Sila Massif 
"Basilica ta" 
Latium:Pagano:nr.Castel di Sangro 
Firenze(introduced) 
S-Greece:Peloponnesos:Taygetos Mt.R. 
Taygetos 
Taygetos 
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20. PLATYCARABUS Morawitz, 1 886; type species Carabus depressus Bonelli 
= Pseudocechenus Morawitz, 1 886; type species Carabus irregu!aris Fabricius 
= Baud1icarab11s Ganglbauer, 1 909; type species Carabus rychroides Baudi di Selve 

001 depressus Bonelli, 1 8 1 1 ,  nee Paykull, 1 790; lsu N-Italy, S,C-Switzerland, S-Austria & SE-France:Alps 

Note: The name depressus Bonelli, 1 81 1 ,  substituted by bonelfii Dejean, 1 826, for reasons of homonymy (Casale et al. 1 982; 
Turin et al., 1 993), has to be maintained in the opinion of Deuve (1 991 ,  1 994), Brezina (1 999) and by us as "nomen 
conservandum". 

a. ssp. depressus Bonelli, 1 81 1, nee Paykull,  1 790; lsu 

-bone/Iii Dejean, 1 826, nee Adams, 1 81 7  
= peirolerii A.& J.B.Villa, 1 832 
-intermedius Heer, 1 837, nee Dejean, 1 826 
=glacialis Gautier des Cottes, 1 859 
=heerianus Gehin, 1 876; nom.pro intermedius Heer 
=grqjus Reitter, 1 896 
=jurinei Born, 1 901 
=pseudobone/liiVacher de Lapouge, 1 903 
-subparallelus Carret, 1 905; un 
-transversicollis Carret, 1 905; un 
=velleriMarceron, 1 937 

b. ssp. lucens Schaum, 1 857 

002 creutzeri Fabricius, 1 801 
a. ssp. creutzeri Fabricius, 1 801 

-cupreoaeneus Dalla Torre, 1 877; un 
-nigroaeneus Dalla Torre, 1 877; un 
-obscurus Dalla Torre, 1 877; un 
-viridiaeneus Dalla Torre, 1 877; un 
=viridimicans Kraatz, 1 878 

=schencki Gehin, 1 885 
=tschapecki Gehin, 1 885 
=araneipes Vacher de Lapouge, 1903 
=kmensis Bernau, 1 9 1 1  
=cohumilis Bernau, 19 13  
=depolianus Bernau, 19 13  
=subalpinus Bernau, 1913  
= parumilis Bernau, 1914  
=sonticus Bernau, 19 14; nom.pro subalpinus Bernau 
= stolzi Bernau, 1914  

=tmovensis Bernau, 19 14  
=posarinii Rapuzzi, 1 999 

c. ssp. humilis Bernau, 19 1 1 
=longellipticus Bernau, 1 91 3  

b. ssp. heros Vacher de Lapouge, 1924, nee Fabricius, 1801 
=carantanus Depoli, 1 925 
=pseudoheros Kenyery, 1 983 

d. ssp. kircheri Germar, 1 824 

N-Italy, S,C-Switzerland, S-Austria & SE-France(Npi 
Graie:Val di Lanzo:Usseglio) 
"Alps of Karnten" 

"Graubunden & Wallis" 
''\V'allis" 
"Graubunden & Wallis" 
Npi Graie:? 
Mt.Blanc. Col Ferret Gr.St.Bernhard 

Val Sessera 

NW-Italy & SE-France:Npi Liguri and Npi Marittime to 
Npi Cozie�ft.Viso:S-slope) 
Slovenia, Croatia; NE-Italy & SC-Austria:Nps 
Slovenia; NE-Italy; SE-Austria; "Carniolia" 

W-Slovenia("Illyria:Kneza. Krn''); E-Italy:Julijske Npe; 
SE-Austria:Karavanke:W-part 

Slovenia:"Oberkrain:Stein"(=Kranj env.:?) 
W-Slovenia:Krn 
Slovenia:"Krain"(=Kranj env.) 
Croatia:Risnjak 
W-Slovenia("Illyria:Tolmin. Julijske Npe etc.'') 
Slovenia:"Krain"(=Kranj env.) 

"Steiner Npen:Grintouc & Karawanken: Bodental" 
(=Kamnishke Npe & Karavanke) 
W-Slovenia:"Ternowaner Wald"(=Trnovski Gozd) 
Slovenia:Koper:Kras Mt.R:Brkini Mts.:Suhorije env. 
W-Croatia:"Fuzine env.", Velebit, Kapela Mts. 
Velebit �Its. 
"Croatia" (error; ?Villach env.) 
Villa eh 
Slovenia:"Bachergebirge:N-slope:lkm S of Podvelka. 
350m"(=ca.betw.Celje/Zagreb) 
N-Italy:Npi Orobie-A.Carniche; Dolorniti; SC-Austria: 
Gailtaler Npen; ?LNF 

50 C! LWTLR 2 CHECKLIST 



'-jossiger Kraatz, 1 896, nee Chaudoir, 1 877 
=ste/iifer Semenov, 1898; nom.pro fassiger Kraatz 
=gngnensis Born, 1902 
=/atschurensis Born, 1912  
= tesinensis Bernau, 1913 
=hamilcaris Bernau, 1914 

'""fmhstorferi Born, 1 920, nee Roeschke, 1 900 
=fmhstorferianus Csiki, 1 927; 

nom.pro fruhstorferi Born 
-fufiginosus Holzel, 19 50, nee Panzer, 1 809 

=rinaldoi Meggiolaro, 1 958 
e. ssp. baldensis Schaum, 1 857 

-bondonensis l\fandl, 1 96 7; un 
003 cychroides Baucli cli Selve, 1 860 

= .federicii Born, 1909 
004 fabricii Duftschmid, 1812  

a. ssp. fabricii Duftschmid, 1 812  

=heeri Germar, 1 824 
=bugnionii Chaudoir, 1 837 
=linderiTournier, 1 860 
-nigrinus Schilsky, 1 888, nee Motschulsky, 1 865 
-virens Schilsky, 1 888, nee Millier, 177 6 
=meschniggi Born, 1920; ?hyb 
=praeglacia/is Mand!, 1981 
=.feichtauensis Mi.iller & Sach, 1 999 

c. ssp. malachiticus C. G. Thomson, 1 875 
-fassatii Smetana, 1955; un 
=poloniensis Gehin, 1 876; nom.pro polonicus Schaum 
-polonicus Schaum, 1 856, nee Motschulsky, 1 865 

(ssp.) ucrainicus Lazorko, 1 951 

b. ssp. kora,Picus Sokolar, 1910 
=pehriVacher de Lapouge, 1913 

00 5  irregularis Fabricius, 1 792 
a. ssp. irregu/aris Fabricius, 1 792 

=regularis Fischer von Waldheim, 1 823 
= scuptilis Heer, 1 83 7 
-nigrescens Letzner, 1 850; un 
-versico/or Letzner, 1850; un 
-virescens Letzner, 1 850; un 
-cephalotes Sokolar, 1 909, nee Linnaeus, 1 758 
=jurassicus Born, 1 9 1 1  
=scheffeli Born, 1 9 1 1  
-reitteri Appel, 1 916, nee Retowski, 1 885 
=bitschnaui Born, 1 926 
-denesi Nied!, 1 973; un 

c. ssp. montandoni Buysson, 1 882 

llil� 
llil� 
Bergamasker Alpen:Mt.Grigna 
Latschur 
Pieve cli Tesino 
Veneto:Belluno env.- Monti Lessini(.M:t.Cavallo. Bosco 
del Cansiglio) 
_!\;ft.Generoso 
.:.ft.Generoso 

"S ofDrau River:Lienzer Dolomiten: N ofDrau River:S 
of Kals:W slopes of Schober Massif" 
Veneto:Conegliano env. 
NC-Italy:.:.fonte Baldo Massif(C.Telegrafo); betw. 
Trento/Lago di Garcia 
Cornetto Massif SW of Trento:(_Mt.Cima Verde) 
N-ltaly:W-Alps: Val Chisone:Mt.Albergian, Colle delle 
Finestre 
Col di Finestra (= Colle delle Finestre) 
C,SE-Austtia, Switzerland & NE-Italy:Alps; Carpathians 
C,SE-Austtia(Niederost.:Schneeberg); C,\\:'-Switz.; 
NE-Italy-�;\lto Adige; W-Carpath.:Slovakia 
"Glarner Alpen" 
Bem:Faulhorn 

Niederosterreich:Schneeberg 
Niederosterreich:Schneeberg 
"Ostalpen:Ankogel"; ?hyb fabricii/ depressus 
C-Austria:Steiermark:N of Liezen:Mt.Hochmolbing 
NC-Austria:Oberost.:Molln:Sengsen Mts.:Feichtaualm: 
betw.Schoneck /Rotgsol. 1400m 
Carpathians:N-Romania:Rodna, Caliman Mts. 
C-Slovakia:Nizke Tatry Mts. 1 750m 
Carpathians:? 
Carpathians:? 
Carpathians:W-Ckraine:Gorgany Mts., Hoverla, 
Choma Gora Massif; LNF 
E-Kamten:Koralpe 
Koralpe 
C-Europe, Croatia, Bosnia, Carpathians 
C-Europe:E-France, Switzerland, Belgium, Germany, 
Austria, Bohemia; LNF(?Germany) 
"Iberia" (error) 
France:"Niesen & Saleve" 

?"NE-Alps" 
?"C-Jura Mt.R." 
Schwabischen Alb 
Niederosterreich:Lunz 
Vorarlberg:Freschen 
S-Bohemia:Hluboka nad Vltavou 
Carpathians:Slovakia, SE-Poland, Ckraine, Romania 
(Rgrau l\1ts.:Cruce) �PEU\I . P\RT 
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=peronae Hopffgarten, 1 885 
=brunnipes Beuthin, 1 885 
=brostenensis Jacquet, 1 886 
=narost!Ji Csiki, 1 946 
�minutulus Mandl, 1 955; un 

b. ssp. bucephalus Kraatz, 1 879; un 
=hqyeki Kobmann, 1 925 
=ramanus Sokolar, 1 909 

Romania:"Walachei:Mt.Negoi'' 
Romania:"Walachei:Mt.N egoi" 
NE-Romania:Suceava:Bro§teni 
"Korn.Ung, Poljana" 
"Transsylv.Alps:?'' 
Slovenia("Kranj '') 
?''S-Steiermark:Possruck'' 
Slovenia, Croatia, Bosnia("Ivan-Sattel''); E-Montenegro: 
Bjelasica Mts.; SE-Austria:Koralpe 

21. HETER OCARAB US Morawitz, 1 886; type species Carabus marietti De Cristoforis & Jan 

001 marietti De Cristoforis & Jan, 1 83 7 
ssp. marietti De Cristoforis & Jan, 1 837 

=charetianus Auvray, 1 992 

N-Turkey, SE-Bulgaria 
NW-Turkey:Istanbul("Bospor. Alem Dag''- NT), 
Kirklareli, Bolu; SE-Bulgaria:Akhtopol env. 
European Turkey:Kirklareli:Yildiz daglari S of 
Demirkoy 

22. SPHODRISTOCARABUS Gehin, 1 885; type species Carabus adamsi Adams 
� Sphodristus Thomson, 1 87 5, nee Motschulsky, 1 865; type species Carabus varians Fischer von Waldheim 

001 varians Fischer von Waldheim, 1 823 
a. ssp.janthinus Ganglbauer, 1 887, 

nee Duftschmid, 1812; lsu 
�ciscaucasicus Mandl, 1 975; un 
�dvorshaki Mandl, 1 975; un 
�manfredschmidi Mandl, 1 975; un 

Armenia, Georgia, SW, SC-Caucasus; NE-Turkey 
W-Caucasus; S-Urals:Ilmen' Reserve (mtroduced) 

Dagomys 
SW-Caucasus:Pitsunda env., Adler; Bzybsky Mt.R 
Maykop env:Suntuk 

23. MEGODONTUS Solier, 1 848; type species Carabus caelatus Fabricius 
=Aulacocarabus Gehin, 1 876; type species Carabus septemcarinatus Motschulsky 
= Proteocarabus Gehin, 1 87 6; type species Carabus violaceus Linnaeus 

001 aurolimbatus Dejean & Boisduval, 1 829 

=castaneipennis Menetries, 1 832 
002 caelatus Fabricius, 1 801 

a .  ssp. caelatus Fabricius, 1 801 

=carniolicus Crotch, 1 871  
d.  ssp. sarajevoensis Apfelbeck, 1 890 

=volujakianus Apfelbeck, 1 894 
=hi!fi Born, 1 907 
= malissorum Apfelbeck, 19 19  
=metalkanus Apfelbeck, 1 9 19  
=grmecensis Born, 1 9 10  

b .  ssp. schreiberi Kraatz, 1 877 

c. ssp. dalmatinus Duftschmid, 1 812  
=macretus Kraatz, 1 877 
�!Jubif!Jensis Haury, 1 885; un 
=procerus Reitter, 1 885 
=cabu!Jensis Apfelbeck, 19 19  
=dinarico/a Miiller, 1 930 

003 croaticus Dejean, 1 826 

C,E-Eur.Russia("Ural''); SW,SC-Siberia; Caucasus, 
Kazakhstan, ?Kyrgyzstan 
"Kaukasus" 
Slovenia, Bosnia, Croatia; N,C-Albania; NE-Italy 
C,E-Slovenia; ?E-Austria:Karawanken; NE-Italy:Friuli; 
NW-Croatia; "Krain" 

Bosnia:Sarajevo env. 
Bosnia:Volujak Massif; alpine form 
Bosnia:Vran Planina & Cvrstnica Planina; alpine form 
?Montenegro:Durmitor; alpine form 
SE-Bosnia:"Metalka Pass"(=SE of Gorazde) 
Bosnia:Grmec Planina 
NE-Italy: Trieste; SW-Slovenia("St.Canziano, Schneeberg" 
=?Sneznik), W-Croatia; NW-Bosnia 
Adriatic Sea Coast:Rijeka to N-Albania; ?LNF 
Dinara Planina; alpine form 
Bosnia:Ljubinj e 
''W-Montenegro" 
Bosnia:Mostar env.:Cabulja Planina; alpine form 
?"Dinarische Alpen"(= Dinara Planina) 
Slovenia, Croatia, Bosnia, Montenegro, N-Macedonia, 
N-Albania 
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a. ssp. croaticus Dejean, 1 826 

-camiolicus Gehin, 1 885; un 
=schmidti Apfelbeck, 1 890 
=primarius Vacher de Lapouge, 1 902 
=frankenbergeri Obenberger, 1914  
-mediterraneus Apfelbeck, 1 9 19, nee Born, 1 906 
-camicus Csiki, 1 927, nee Depoli, 1 925; 
nom.pro camiolicus Gehin 
=fadori Csiki, 1 927; nom.pro mediterraneus Apfelbeck 
=albiensis Depoli, 1 938; ?nom.pro carnicus Csiki 

b. ssp. bosnicus Apfelbeck, 1 890 
=kobingeri Apfelbeck, 1904 
-travnikanus Apfelbeck, 1904; un 
-leonhardianus Breuning, 1 932; un 
=pretneri Kratschmer & Drovenik, 1 977 

c. ssp. zepcensis Reitter, 1902 

=bosiljevidDrovenik & Pavicevic, 1 985 

d. ssp. durmitorensis Apfelbeck, 1 904 

f. ssp. babinjensis Apfelbeck, 19 19  

e .  ssp. ljubetensis Apfelbeck, 19 18  

=droveniki Kratschmer, 1 984 
=kraetschmeri Drovenik, 1 978 

004 exaratus Quensel, 1 806 

-? seriatus Motschulsky, 1 850, 
nee Wiedemann, 1 821 ;  ?hyb 

005 germarii Sturm, 1815  (exasperatus Auct.) ; lsu 

S-Slovenia, W-Croatia & W-Bosnia:Adriatic coast mts.; 
Croatia:"Ostaria btw. Gospic I Carlopago" 
?"Krain:�1t.N evoso" 
Bosnia:''Vucja Luka nr.Sarajevo" 
Croatia:Velebit Mts. 
J'\i'W-Croatia:"Gr.Capella"(=Velika Kapela Mts.) 
Bosnia:Cabulja Planina nr.Mostar 
?"Krain:Mt.Nevoso" 

Bosnia:Cabulja Planina nr.Mostar 
?"Krain:11t.Nevoso'' 
C,N-BosniaCTreskavica Mts.) 
C-Bosnia:"Mts.near Foinica & Travnik" 
C-Bosnia:?Travnik 
C-Bosnia:C vrstnica Planina 
N-Bosnia:Ostrelj env.(Ostrelj. 1000m), Srnetica Mts. 
E-Bosnia:Zepce env.; Ravan, Zvijezda, Javor, Ozren 
Mts.; CW-Serbia:Murtenica planina 
CW-Serbia:50km S of Titovo U zice:Murtenica planina: 
Brijac 
Montenegro(Durmitor :Massif) & NE-Albania:Prokletije 
Mts.; Kosovo; N-Albania, W-Maced. 
Montenegro & NE-Albania:Prokletije Mts.:"Babinje 
Planina" 
Serbia/Macedonia/ Albania borders region: Sar planina 
Mts.:Ljubeten 
SW-Macedonia:Galicica Mts., Baba Mts., Pelister 
SE-Montenegro:betw.Ivangrad/Rozaj:Turjak 
N-Caucasus:Anapa to Mt.Kazbek; Krasnodar:Taman 
Pen.to Manych R .. ; "Kislar"(=?Kizlyar) 
?Balkaria; ?hyb exaratus/ aurolimbatus 

Austria, Switzerland, N-Italy, Slovenia, S-Moravia, 
Hungary, Croatia, Bosnia 

Note: By several authors regarded as a subspecies of C. violaceus L. (e.g.: Brezina, 1 994; 1 999). To our knowledge, no 
hybrid zones exist between C. germarii and C. iiolaceus. Furthermore, in N.W. Italy the two species are parapatric, 
without introgressive forms. According to Lorenz (1 998a), a neotype selection is needed for stabilization of the 
nomenclature in this case. 

d. ssp. exasperatus Duftschmid, 1 812 

=glabre//us Dejean, 1 826 
=pseudomolaceus Kraatz, 1 886 
=rakosiensis Csiki, 1 905 

c. ssp. germarii Sturm, 1 81 5; lsu 

=detritus Drapiez, 1 821 
=obliquus Thomson, 1 875 

b. ssp. savinicus Hammer, 1 906 
=rombonensis Bernau, 1 9 1 1  

-jureceki Sokolar, 1913; un 
=tidnensis Born, 1 920 
=poussielguei Nicolas, 1 924 

NE,CE-Austria:Graz, Wien env.; S-Moravia; Nw,NC
Hungary:Gyor, Budapest env. 
"Austria" 
S-.Moravia:"Briinn"(=Brno) 
NC-Hungary:"Rakosfeld"(=Pest:E of Budapest) 
Alps:SC-Switz, N-Italy, SC,SE-Austria; Slovenia, E
Croatia, Slavonia, S-Hungary; "Krain" 

?Slavonia:Frushka Gora 
S-Austria:Villach env.:"Ober-Seeland" 
J'\i'W-Slovenia:"Mt.Rombon bei Flitsch"(= Julijske 
Alpe:Bovec) 
Trentino:Folgaria(=S of Trento) 
"Tessin"(=SC-Switzerland) 
Monti Lessini:Sette Communi(=N of Verona) SPFCl.\ I . P \RT 
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f. ssp. neesi Hoppe & Hornschuch, 1 825 

� iaevigatus Dejean, 1 826, nee Scriba, 1 790 
=kunzei Heer, 1 837 
�buendneri Breuning, 1 934; un 

e. ssp. styriensis Breuning, 1 932; un; 
nom.pro faevigatus Dejean 
=pseudoneesi Mancil, 1 984 

h. ssp. vlasuljensis Apfelbeck, 1 894 
g. ssp. scordiscus Vacher de Lapouge, 1 901 

=igmanensis Eidam, 1927 
=narentinus Eidam, 1 927 

i. ssp. prenj11s Eidam, 1 927 
a. ssp. fiorii Born, 1 90 1  

�pedemontanensis Breuning, 1 935; un 
=dechambrei (Colas, 1 952) 
�ade/us Tarrier, 1 974; un 

006 gyllenhali Fischer von Waldheim, 1 827, nee Paykull, 
1 790; lsu; nom.pro defeani Fischer von Waldheim 
-dejeani Fischer von Waldheim, 1 823, nee 

Fischer von Waldheim, 1 822 
=bfakistoni Newman, 1 857; ?priority 

007 planicollis Kuster, 1 846 
a. ssp. planicollis Kuster, 1 846 

(ssp.) verae Csiki, 1 905 

008 (previously: C. purpurascens F. see 010 C. violaceus L.) 
009 septemcarinatus 1fotschulsky, 1 840; 

nom.pro carinatus Motschulsky 
�carinatus Motschulsky, 1 839, nee Duftschmid, 1812 

010 violaceus Linnaeus, 1 758 
e. ssp. violaceus Linnaeus, 1 758 

=subfaevis Drapiez, 1 820 
� bicolor Letzner, 1 850; un 
�coerulescens Letzner, 1 850; un 
-cyanescens Letzner, 1 850; un 
-marginatus Letzner, 1 850; un 
�b/umenthali Blumenthal, 1 961 ;  un 

� interman·nus Blumenthal & Staven, 1 985; un 

f. ssp. candisatus Duftschmid, 1812  
�nivalis Letzner, 1 850; un 
�purpureomarginatus Letzner, 1 850; un 
-violaceomicans Letzner, 1 850; un 
� virescens Letzner, 1 850; un 
�viridicoeruleus Letzner, 1 850; un 
=psiloptems Kraatz, 1 879 
=?albinae Haury in Gehin, 1 885 
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SC,E-Austria(Karnten:Heligenblut) to SW-Switzerland; 
NE-ltaly:Alto Adige:Alpi Atesine 
Steiermark:Rottenmanner Tauern:alpine zone 

CE-Switzerland:"Graubunden. Bonaduzer Alpen" 
(=W of Davos:Bonaduz env.) 
C-Austria:Steiermark(Rottenmanner Tauern:alpine 
zone), NE-Karnten 
C-Austria:Salzburg:E-part; Steiermark:}.J\V-part 
(Ramsau 1 300m);  alpine form 
Bosnia/Montenegro:Volujak Mts. Vlasulje; alpine form 
Bosnia 
Bosnia:Igman planina 
Bosnia:E of Narenta:Prenj planina:low altitude 
Bosnia:Prenj planina:high altitude 
NC, NW-Italy(Emilia:Casinalbo) to Alpi Liguri; SW
Switz. ;  E-France:Savoie, Alp.Hte.Prov. 
Alpi Jjguri:"Viozene" 
Alpes-Hte-Provence:Vallee de l'Ubare:Col de Larche 
0J\X'-I taly:Liguria:Imperia:Nava 800m 
Krym Peninsula 

Krym Peninsula 

C-Romania:Carpathians 
C-Romania:Carpathians W of Olt River:Cindrel -
Retezat - Godeanu Mts.; ?"Siebenburgen" 
C-Romania:Carpathians E of Olt River:Fagara� to 
Bucegi Mts.; "Bucsecs" (= Bucegi �its.) 

S-Caucasus:Mt.Fisht to Lagodekhi; "Kachetia"; Tbatani 
(LT); imported and established in Crimea; Georgia; 
W-Armenia; NE-Turkey 
"Kachetia"; Tbatani(LT) 
Europe:Pyrenees to Scandinavia, Balcans 
E,S,N-Germany, Scandinavia, Kola Penins., Bohemia, 
Moravia, W-Slovakia; Brit.Isles; ?LNF 
"Russia" (?error) 

NC-Germany:Luneburg:Liineburger Heide: 
Konigsmoor nr.Tostedt 
NC-Germany:Schleswig-Holstein:Osterwohld W of 
Albersdorf 
"Osterreich & Bohmen"(=Austria & Bohemia) 
NE-Bohemia:"Riesengebirge"(= Krkonose Mts.) 

"Thuringen & Bohmen" 



=niveus Gehin, 1 885; nom.pro niva/is Letzner 
-dteftschmidiVacher de Lapouge, 1922, nee Gehin, 1876 
-pseudocandistatus Eidam, 1 927; un 
-pseudo/aevigatus Breuning, 1 934; un 
=subpurpurascens Eidam, 1 941;  

nom.pro duftschmidi Vacher de Lapouge 
-subcarbonatus Niedl, 1 97 5; un 

h. ssp. so//icitans Hartert, 1 907 
=britannicus Born, 1 908 

(ssp.) browni Deuve, 1 999 
i. ssp. ottonis Csiki, 1 909 

=/indber;gi Burkard, 1 921 
=care/icus Hellen, 1934 

j .  ssp. /indrothi Silfverberg, 1 977; nom.pro arcticus 
Sparre-Schneider 
-arcticus Sparre-Sehneider, 1 888, nee Olivier, 1 79 5 
-pseudarcticus Mandl, 1 962; un 
-pseudo/indber;gi Mandl, 1 962; un 
-pseudottonis Mandl, 1 962; un 

o. ssp. andrzejuscii Fischer von Waldheim, 1 823 

=carbonatus Schaufuss, 1 882 
=subpolitus Eidam, 1 924 
=alteroiolaceus Kolbe, 1 925 

k. ssp. vo/ffii Dejean, 1 826 
=wo(ffi (Auct.) 
=mehe!Ji Ganglbauer, 1 896 
=dacoromanus Hormuzaki, 1 903 
=v/ascanus Born, 1 909 
�maci/entus Petri, 1 912, nee Olivier, 1 795 
-pygmaeus Petri, 1912; un 
-lucidu/us Breuning, 1 934; un; 

nom.pro maci/entus Petri 
=betuliae Csiki, 1 940 
-ba/anensis Csiki, 1 942; un 

-omuryanus Csiki, 1 944; un 

-poro/issensis Csiki, 1 944; un 

-serrorum Csiki, 1 944; un 
g. ssp. salisburgensis Kraatz, 1 879 

=mryeri Born, 1 898 
-hermanni Born, 1 901, nee hermani Mannerheim, 1827 
=mueilerianus Born, 1 902 
=pauii Kolbe, 1 923 
=sachianus Mandl, 1 981 

u. ssp. purpurascens Fabricius, 1 787 

=coeruleus Voet, 1778; spn 
=?curtatus Villers, 1 789 
=crenatus Sturm, 1 81 5  

NE-Bohemia:"Riesengebirge" ( = Krkonose Mts.) 
Austria:Linz env. 

Moravia:"Prossnitz" ( = Prosecnice) 
Austria:Linz env. 

S-Bohemia:Mt.Klee nr.Cesky Krurnlov 
?England 
British Isles:? 
NW-Seotland:Raasay Island 
S-Norway:Trondheim 
Finland:Helsingfors(= Helsinki) 
Karelia:?Kivenkappa( currently:NW-Russia:W of 
Ladozhskoe Lake) 

C-Sweden:IJamtland:Areskutan); Kola Peninsula 
C-Sweden:Jamtland:Areskutan 
LNF(?N-Finland, Sweden & Norway) 
LNF(?Sweden:Uppland) 
LNF(?S-Sweden) 
C,E-Poland("Wolhynien"), NE-Slovakia, CW-Russia, 
Ukr., Latv., Lith., Est.; NE-Rom., ?Mold. 
"Podolien" 
"Podolien" (= W-Ukraine) 
"?Norddeutschland:E of Oder" 
Nw,C,SW-Romania@anat); E-Hungary; ?SE-Slovakia 

NC-Romania:Rodna Mts. 
SW-Romania:Mehedinti 
Walachei(=S-Romania) 
"Schassburg. Bistra"(=Sighi§oara, Bistra) 
Romania:?; alpine form 
"Schassburg Bistra"(=Sighi�oara, Bistra) 

NE-Hungary:Szabolcs-Szatm:ir:Nyirseg lowland 
CE-Romania:Mts.nr.Balan:Mt.Nagy-Hagyrrnis 
(=Haghimas Mts. nr.Balan) 
C-Romania:from CibinMts.to Sz6renyMts.(=Godeanu, 
Tarcu) 
NW-Romania:from left Some§ bank S of Rodna Mts.to 
W-slope of Bihor Mts. 
C-Romania:Bucegi to Fagara§ Mts. 
Austria:Salzburg, Oberi:ist., Vorarlberg; S-Germany; 

N, C-Switzerland; CE-France:Doubs, Jura 
Switzerland:Jura:Creux du Vau 
Switzerland:Emmental 
Vorarlberg:Hochfreschen 
?Simmentaler Alpen 
C-Austria:E of Salzburg:Sensengebirge:Feichtau-Alm 
1400m 
C,N-Franee, Belgium, Holland; Switzerland; Nw,C,S
Germany; ?LNF 

?N-France 
"Osterreich" SPH:L\ I .  P:\RT 
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=aspernlus Kraatz, 1 878 

=palliardii Gradl, 1 881 

=suffriani Westhoff, 1 881 
=scaberSchaufuss, 1 882 

-subcrenatus Gehin, 1 885; un 
=asperipennis Vacher de Lapouge, 1 921 
-hevicostatus Vacher de Lapouge, 1921, nee Schulz, 1900 
=crenatocostatus Vacher de Lapouge, 1 922 
=osismius Vacher de Lapouge, 1 922 
-chatenqyi Sirguey, 1931;  un 
-dqyremiSirguey, 1931;  un 
-pseudopurpurascens Breuning, 1934; un; 

nom.pro laevicostatus Lap. 
-uriensis Breuning, 1 934; un 
-cyaneocinctus Cleu, 1 937; un 
-perraudini Mandl, 1 962; un 
-jurassicus (David & Marchal, 1 968), nee Born, 1911 
=perturbatocostatus (Grotz & Grotz, 1 980) 
-culotianus (Le Mao, 1 986); un 
-monnqyensis (Branger, 1 986); un 
-enigmaticus (Devecis, 1 988); un 

t. ssp. fulgens Charpentier, 1 825 
-nigrinus Nicolas, 1 898; un 
=subfulgens Jeanne, 1 969 

r. ssp. muelleri Haury, 1 878, nee Herbst, 1 784 
= gernndensis Born, 1 9 1 6  
=pseudomuelleri Codina, 1 921 
=ligneus Sirguey, 1931 
-parallelus Sirguey, 1 93 1 ;  un 

s. ssp. pseudefulgens Born, 1 905 

-ibericus Qeanne, 1 976), nee Fischer 
von Waldheim, 1 823 

p. ssp. aurichalceus Kraatz, 1 879 

-europae Breuning, 1 934; un 
=marinae Mam:, 1 995 
� alainsis Meyer, 1 996; un 
=bersoni Maux, 1 998 

q. ssp. asturiensis Born, 1 925 
=lugensis Breuning, 1 972 

(ssp.) baeterrensis Vacher de Lapouge, 1 901 

=provincialis Born, 1 903 
-gauthieri Cleu, 1 968; un 
-rectigranosus Cleu, 1 968; un 
=bicinctus Born, 1 905 

= viridilucens Barthe, 1 909 
=centralis Forel & Leplat, 199 5 
=cotenqyensis Forel & Leplat, 1 995 
=saouensis David & Marchal, 1 968, nee Mandl, 1 967 
-sicardi Sirguey, 1931;  un 
=thorencicus (Ochs, 1 967) 
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''Westphalen" 
"Hessen" 
?Jura 

?Belgium:Ft.de Soignes 
N-France:?Bas-Rhin 
CW-France:Cotes-du-Nord 

?Belgium:Ft.de Soignes 

C-Switzerland: Uri:Reuss valley nr.Erstfeld 
Allier:? 
SW-Germany:Baden:Schwarzwald:Nimburg 

Belgium:Liege:Rocherath 

Pyrenees; 
Hautes-Pyrenees:Pic de Nere nr.Bareges 
Pyrenees-Atlantiques:Pic d'Orhy. 2000m 

Barcelona env. 
NE-Spain:Gerona:Setcasas; SC-France:Pyrenees-Orientales 
Barcelona, Lerida; alpine form; ?Lerida 
?Lerida 

NC-Spain:?Zaragoza; ?"S of Pyrennees:Logrono 
Calahorra" 
Sierra de la Demanda, Moncayo 

N-Spain:Santander & Vizcaya(Reinosa & Portugalete 
nr.Bilbao), Pie.de Europa, Oviedo 
Picos de Europa:summit area(alpine form) 
"N-part of Palencia Province" 
Palencia:W of Cervera 

Oviedo:Los Cabos 
NW-Spain:Lugo:Samos 
S-France:Aveyron, Tarn, Aude, Herault@essan), Alp. Marit, 
Gard, Vaucluse, Isere, Ardeche, Drome, Massif Central 
Alpes-de-Haute-Provence:Digne 
Drome:Foret de Saou(W-part); TNF 

Aude:Ft.de Monthaut Rennes-les-Bains. Ft.de la 
Loubatiere 
Tarn:Montagnes Noires 
Massif Central 
N-Jura 
Drome:Ft. de Saou 

Alpes-Maritimes:Logis du Pin 



1. ssp. azurescens Dejean, 1 826 

= krajnensis Born, 1 904 
=hercegotinus Born, 1 9 1 3  
=zµbljakensis Eidam, 1 927 
=d11nnitorus Mancil, 1 985 
=shljebensis Mancil, 1 985 

d. ssp. ri/vensis Kolbe, 1 887 

� balcanicus Vacher de Lapouge, 1 901,  nee Born, 1 899 
n. ssp. skombrosensis Eidam, 1 927 

=s�fianus Eidam, 1 927 
a. ssp. picenus A.& G.B.Villa, 1 838 

=romanus Born, 1 905 
=authionensis Ochs, 1 953 
=bruschiiTarrier, 1 974 
=liguriensis Breuning, 1 934; ?un 

=hypochora Tarrier, 1 971 
m .  ssp. dryas Gistel, 1 857 

= merditanus Apfelbeck, 1 9 1 8  

=shardaghensis Apfelbeck, 1 9 1 8  
� skripetarum Breuning, in litt. 
-korabensis Csiki, 1 944; un 
-peristericus Mancil, 1 96 1 ;  un 
=letellieri Blumenthal, 1 976 

b. ssp. bartoni Maran, 1 930 
-purkynei Sterba, 1 945; un 
=pirinensis Mancil, 1 985 

c. ssp. marani Sterba, 1 945; un 

v. ssp. mixtus Gehin, 1 87 6, nee Herbst, 1 784; lsu 

=ryaneolimbatus Kraatz, 1 879 
=saouensis David & Marchal, 1 968 
=neomixtus Tarrier, 1975; nom.pro saouensis 

David & Marchal 
=vocontianus Keith, 1995 

Croatia(Yelebit Mts. :betw.Gospic/Karlobag); Serbia, 
Bosnia, Montenegro 
CE-Serbia:Krajina, Majdanpek, Negotin 
Bosnia:Vran Planina, Cvrsnica Planina(=SE of Duvno) 
Montenegro:Durmitor Massif:Zabljak env:, Prokletje Mts. 
Montenegro:Durmitor Massif; alpine form) 
Montenegro/ Albania:Prokletje Mts.:Zljeb env.; Mokra 
gora Mts. 
"Rumelia"; ?SW-Bulgaria, ?Macedonia:?Rila Mts., 
?Kozuf Planina(=W of Gevgejija) 
?W-Balcans 
CW,C-Bulgaria:Rila Mts., Vitosha Massif; C,W-Stara 
planina Mt.R. 
CW-Bulgaria:Sofia env. 
C,S-Italy( Ancona env.) 
CW-Italy:Lazio:Roma env.(Castelromano) 
? Alpes-Maritimes:Authion Massif 
C-Italy:Abruzzi:Campo Imperatore 1 800m 
NW-Italia:Liguria:Alpi Liguri, Apennine Ligure(Yal 
Bisagno nr.Genova) 
Alpes-Maritimes:middle V esubie valley:Roquebilliere em: 
NE-Greece("Saloniki"=Thesaloniki), SW-Bulgaria, 
Macedonia, NC-Albania 
NC-Albania:"Mirdite Mts.:Mt.Maj'e Zebes"(=Mirdite 
Mts.SW of Bicaj); Gjalica Lumes Mts . 
.Macedonia/Kosovo:?Shar Dagh:Golesnica(=Shar Planina) 

Macedonia/Serbia/ Albania borders:Korab Mts. 
Macedonia:"Peristeri"(= Pelister Mts.SW of Bitola) 
NE-Greece:Pangaion Massif 
SW-Bulgaria:"Alibotush"(=Mt.Orvelos) 
SW-Bulgaria:Belasica Mts.(=nr.Petrich) 
SW-Bulgaria:"Pitin:Sandanski-Popinalka" (= Pirin Mts.: 
S-part:Popina Lyaka:Sandanski Hut) 
Macedonia:Jablanica Mts.(=W of Ohrid); Peristeri 
(=Pelister Mts.SW of Bitola) 
CE-France:Isere(Grande Chartreuse); Savoie; Drome: 
N-part 
Isere:Grenoble; "Gallia mer. mont. Costa"(LT) 
Drome:Ft.de Saou 
Drome:Ft.de Saou(=E,C-part) 

Dr6me:ca.40km E of Valence:Ft.de Lente 

24. PA CHYCRANION Solier, 1 848; type species Carabus schoenherri Fischer von Waldheim 
� Pachycranius Solier, 1 848; iss of Pachycranion Solier 
=Carabulus Lutshnik, 1 924; type species Carabus ennakiLutshnik 

001 ermaki Lutshnik, 1 924; nom.pro amoenus Chaudoir; 
-amoenus Chaudoir, 1 852, nee Baudet-Lafarge, 1 836 
=kantaikensis Gehin, 1 885; ?un; ?priority 

(ssp.) laetensis Obydov; 2000 
002 schoenherri Fischer von Waldheim, 1 822 

ssp. schoenherri Fischer von Waldheim, 1 822 
=melanchlorus Fischer von Waldheim, 1 827 

arctic Eur.Russia; N-Siberia; Altays, Sayans ?non priority 
Altays 
?"Kantaika"(=arctic W-Siberia:SW of Noril'sk) 
Republic Komi, Usa, Lek-Rogovaia 
CE-European Russia, C-Siberia, Altays, Sayans 
CE-European Russia; SC-Siberia@arnaul); Altays, Sayans 
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�gouberti Gehin, 1 885; un 
=sangilenus Obydov, 1 997 SE-Tuva:Sangilen Mts.:Balyktyk-Khem River valley:50: 

1 7N/96:39E, 21 00m 

25. INIOPACHYS Solier, 1 848; type species Carabus pyrenaeus Audinet-Serville 

001 auriculatus Putzeys, 1 872 
a. ssp. auriculatus Putzeys, 1 872 

=impensus Reitter, 1 896 
�emmanueli Prunier, 1993; un 

b. ssp. ubinensis (Puissegur, 1 955) 
�mestrei (Puissegur, 1 955); un 

(ssp.) ornizensis Meyer, 1998 
002 pyrenaeus Audinet-Serville, 1 821 

a. ssp. pyrenaeus Audinet-Serville, 1 821 

�punctatus Gehin, 1 885, nee Castelnau, 1 835 
=ignitus Reitter, 1 896 
�cephalotes Nicolas, 1 9 1 9, nee Linnaeus, 1 758 
=cephalicus Csiki, 1 927; nom.pro cephalotes Nicolas 
�punctatulus Csiki, 1 927; un; nom.pro punctatus Gehin 
�punctatulus Oeannel, 1941), nee Fabricius, 1 792 
� occidentalis Jeanne, 1 969, nee Born, 1 907 

(ssp.) cerdanus Vacher de Lapouge, 1 924 

� laurentzi" Rouselle, 197 6; un 
(ssp.) vallierensis Colas, 1 965 
c. ssp.jeanneli Deuve, 1 994 

�immetallicus Nicolas, 1 898; un 
�gavamiensis Pater, 1938; un 
�viridissimus Pater, 1938; un 

b. ssp. costulus Gehin, 1 885; nom.pro costatus Kraatz 
�costatus Kraatz, 1 878, nee Germar, 1 824 
=madresensis Mollard, 1 996 un 

NW-Spain:Cantabrian Mts. 
NW-Spain:Cantabrian Mts.:Picos de Europa Massif 
Picos de Europa Massif 

NW-Spain:Cantabrian Mts.:Pena Ubina Massif 

Cantabrian Mts.:Pena de Orniz 
N-Spain & S-France:Pyrenees 
W-Pyrenees:Pic d'Orhy to Pie de Vignemale Massif; 
Hautes Pyrenees 

Hautes Pyrenees 
Pyrenees-Atlantiques:Sede-de-Pan 
Pyrenees-Atlantiques:Sede-de-Pan 

Pyrfoees-Atlantiques:Pic d'Orhy. 2000m 
Andorra:Mt.Casamanya to Pyr.-Or.:Puigmal Massif; N
Spain:Maladetta nr.Olot:Col d'Envalira 

C-Pyrfoees:Ariege, Val d'Aran, Mt.Vallier:Port d'Aula 
C-Pyrfoees:Pic de Vignemale Massif to Viella env.; 
Huesca:Pt.de Venasque 

Pyrfoees-Orientales:Mt.Canigou Massif; "E-Pyrfoees" 
E-Pyrenees 
Aude:Pic du Madres 

26.+27. CHRYSOCARABUS C. G. Thomson, 1 875; type species Carabus auronitens Fabricius 
=Sellaecarabus Sturani, 1 947; type species Carabus o!Jmpiae Sella 
= Dysmictocarabus Puissegur, 1 964; type species Carabus solieri Dejean 
=Chrysotribax Reitter, 1 896; type species Carabus hispanus Fabricius 

Note: Chrysotribax Reitter has often been considered to be a separate subgenus (e.g. Brezina, 1 999; Turin et aL, 1 993), 
however, taking into account the latest information (Priiser, 1 996), this cannot be maintained, and is has to be regarded 
synonymous to Chrysocarabus Thomson, which is in agreement with Deuve (1994). See also the note in chapter 5 (p. 
265) . The species of the former Chrysotribax, have been re-numbered. 

001 auronitens Fabricius, 1 792 
a. ssp. auronitens Fabricius, 1 792 

�auratonitens Illiger, 1 798; un; 
error for auronitens Fabricius 

=zwickiiHeer, 1 837 
�atratus Heer, 1 841,  nee Duftschmid, 1 812 
�coerulescens Letzner, 1 850; un 
�picipes Letzner, 1 850; un 

C,W-Europe:Pyrfoees to Bohemia; Alps, Carpathians 
N,C,E-France, Germany, Holl., Belg., Switz., N-Austria, 
Bohemia, W-Poland; "Sweden"( error) 

Switzerland:Schaffhausen 
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-versicolor Letzner, 1850; un 
-viridis Letzner, 1850; un 
=putz!Ysi Mots, 1 863 (putseysiz) 
-nigripes Heyden, 1 875; un 
-azureoauratus Dalla Torre, 1877; un 
-picipes Dalla Torre, 1877; un 
-viridiauratus Dalla Torre, 1877; un 
=subcatenulatus Westhoff, 1881 
=ignifer Haury, 1 889 
= joerini Stierlin, 1890 
=perviridis Reitter, 1 896 
=auropurpureus Vacher de Lapouge, 1 898 
=cluniensis Born, 1903 
=petzj Sokolar, 1907 
=brevipennis Vacher de Lapouge, 1 913 
-gervaisi Le Moult, 1913; un 
= allevardensis Nicolas, 1919  
-letacqui Antoine, 1919; un 
-borniVacher de Lapouge, 1 924, nee 

Meyer-Darcis, 1902 
-charlottei Verret, 1926; un 
= faveipennis Le bis, 1 926 
-pauli Csiki, 1 927, nee Kolbe, 1 923; 

nom.pro borniVacher de Lapouge 
=faveatipennis Csiki, 1927; nom.pro faveipennis Lebis 
-oberthueri Lebis, 1 928; un 
-aureus Sirguey, 1931 , nee DeGeer, 177 4 
-coeru!eomicans Sirguey, 1 931; un 
= guede!i Sirguey, 19  31 
-marginatus Sirguey, 1931;  un 
=normannensis Sirguey, 1931 
= normanneus Sirguey, 19  31 
-purpuratus Sirguey, 1931, nee Sturm, 1815  
-sculptipennis Sirguey, 1 931, nee Chaudoir, 1877 
-viridico!lis Sirguey, 1931 ,  nee Kraatz, 1 882 
-he!vetiae Breuning, 1932; un; 

nom.pro pauli Csiki, 1927 
=armoricanus Oberthiir, 1935 
=me!anipes Lienhart, 1 936 
-Juliginosus Frennet, 1 937, nee Panzer, 1809 
= garactensis Alluaud, 19  3 7 
-mormalensis Leleup, 1 938; un 
-boutgini Balazuc, 1946; un 
=duponti Lebis, 1 949 
=beskydicus Smetana, 1 949 

=lueneburgensis Blumenthal, 1 949 
=pseudoviridipennis Lebis, 1 949 
-Jritzschei Korell, 1 9  50; un 
-edmundi (Lebis, 1955); un 
-vulcani (Lebis, 1955); un 
=syrmiensis Mandl, 1 955 
-christyae Dorsselaer, 1 957; un 
-schwarz:valdensis Mandl, 1 962; un 
-subignifer Mandl, 1967; un 

Belgium 
"Domodossola" 

"Miihlhausen env."(=Mulhouse) 
Ziirich env. 

Belgium:? 
Vorarlberg:Hochfreschen 
S-Austria:? 
?"N ordsteiermark" 
Eure: Foret de Lyons 
Isere:Allevard 
N-France:? 
Switzerland:Emmenthal 

E-France:? 
Switzerland:Emmenthal 

E-France:? 
?N-France 
"N ormandia" 
"N ormandia" 

"Ft.d'Ecouve & Ft.de Perseigne" 
"N ormandia" 
"N ormandia" 
"N ormandia" 
"Normandia" 
"Normandia" 
Switzerland:Emmenthal 

N-Moravia:Moravskoslezske Beskydy Mts. 
(Lysa hora Mt.) 
N-Germany:Niedersachsen:Liineburger Heide 

Serbia:Frushka Gora Massif(?error) 

Schwarzwald:Goldersbach. 1000m 
SC-Germany:Baden:Holzenschallbach nr.Lorrach SPI  t(' f .\ I . !'.\RT 
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�pumicatoides Mandl, 1 968; un 
�pseudocerog/ossoides Tarrier, 1 97 5; nud 
�martinae (Culot, 1 978); un 
�hennuyi (Grafteaux, 1980); un 
�chlorochromus (Culot, 1 981); un 
�chrysoryaneus (Culot, 1 981); un 
�deledecquei (Culot, 1 981); un 
=Jorsteri Mandl, 1 981 

�grefteauxi (Hennuy, 1 981); un 
� auverloti (fhibaudeau, 1 983); un 
�thumseri (Thibaudeau, 1 983); un 
�inopinatus (Dachy, 1 986); un 
�rubicundosus (Branger, 1 986); un 
�noviprati Maquet, 1991;  un 
�atronitens Henderickx, 1 998; un 
� bampsi Henderick:x, 1 998; un 
� spino/atus Maquet, 1 999; un 
�cauzini Sirguey, 1931; un 
�tourteani Sirguey, 1 931 ; un 

(ssp.) cupreonitens Chevrolat, 1 861 
�jastuosus Le Moult, 1 91 2; un 
�pseudomefas Le Moult, 1 9 1 2; un 
�pseudopurpureus Le Moult, 1 9 1 2; un 
�roeschkei Le Moult, 1 91 2; un 
�rossti Le Moult, 1 9 1 2; un 
�pseudonigripes Machard, 1 982; un 
�nigronitens (Lacroix, 1 986); un 

b. ssp. costef/atus Gehin, 1 882; ?non priority 

=minor Kraatz, 1 860; ?un; ?priority 
=bleusei Oberthiir, 1 884 
�me/as Oberthiir, 1 884, nee Creutzer, 1 799 
�purpureus Oberthiir, 1 884, nee Kraatz, 1 876 
=subfestivus Oberthiir, 1 884 
�ziridipennis Bleuse, 1 896, nee Lewis, 1 880 
=semicupreonitens Schulz, 1 900 
=/aevicostatus Schulz, 1 900 
�guerryi Born, 1 907, nee Born, 1 903 
=quittardiVacher de Lapouge, 1 908 
=bonneti Le Moult, 1 91 2  
�cfermonti L e  Moult, 1 91 2; un 
�cupreicoffis Le Moult, 1 9 1 2; un 
�fogreensis Le Moult, 1 9 1 2; un 
�mesmini Le Moult, 1 9 1 2; un 
�nigriformis Le Moult, 1 9 1 2; un 
� coeruleus Barthe, 1 924; un 
=buyssoni Barthe, 1 929 
�cupreus Obenberger, 1 935, nee Linnaeus, 1 758 
� feleupi Hansen, 1 968; un 
�donnoti (Coupat, 1 971); un 
� lequeti (Darnaud, 1 978); un 
�artusi (Le Mao, 1984); un 
�jacquesi (Lacroix, 1984); un 
�quinti (Lacroix, 1984); un 

60 Cl !APTER 2 CHECKLIST 

Austria: Niederosterreich: St.Aegyd: Mt.Goller (=betw. 
Sankt Aegid/Mariazell) 

?Liege env. 
?Liege env. 
Belgium:Liege eny. 
Calvados:Ft.d'Ecouves 
Calvados:Ft.d'Ecouves 
NW-France:Calvados:Ft.de Cerisy 
?Ft.de Cerisy 
?Ft.de Cerisy 
?Ft.de Cerisy 
?Ft.de Cerisy 
?Ft.de Cerisy 

C,W-France:Lot - Lozere - Cantal - Allier - Finistere 
Cotes-du-Nord; "Auvergne" 

"Bretagne:Foret de Lorges" 
''Bretagne:Foret de Lorges" 
"Bretagne:Foret de Lorges" 
Finistere:Foret de Lorges 

"Auvergne:Pic de Sancy" 
?Dep.Cantal 
Puy-de-Dome:Mt.Dore 

Puy-de-Dome:Mt.Dore 
Rennes env. 
Allier:Moulins env. 



-coatlochensis (Branger, 1986); un 
-igneus (Branger, 1 986); un 
-nigrescens (Branger, 1 986); un 
-damieni (J,acroix, 1 986); un 
-delphinae (J,acroix, 1 986); un 
-nigrinofemoratus (J,acroix, 1 986); un 
-nigronissimus (J,acroix, 1 986); un 
=/ambertiMachard, 1 995 

c. ssp. kraussiVacher de Lapouge, 1 898; ?non priority 
=intercostatus Gredler, 1 854; ?un; ?priority 
= vindobonensis Kubik, 1 901 

e. ssp. escheri Palliardi, 1 825 
=opacus Haury, 1 878 
= rugosipennis Gehin, 1 882 
=Jussi Birthler, 1 886 
-laevipennis Seidlitz, 1 891 ;  un 
=istratii Hormuzaki, 1 901 
-laetus Vacher de Lapouge, 1 902; un 
-junestus Csiki, 1 905; un 
=decebali Mallasz, 1 929 
-interruptecostatus Marcu, 1 934; un 
-palustris Niedl, 1 946; un 
-ryaneipennis Breuning, 1 94 7; un 
-pseudoputz9si Breuning, 1 947; un 
-carpaticus Niedl, 1 948; un 
-contortus Niedl, 1 948; un 
-difftsus Niedl, 1 948; un 
-havelkai Niedl, 1 948; un 
-kulti Niedl, 1 948; un 
-latissimus Niedl, 1 948; un 
-napravniki Niedl, 1 948; un 
-punctatus Niedl, 1 948; un 
-mandli Niedl, 1 960; un; 

nom.pro carpaticus Niedl, 1 948 
-nitidis Vicol, 1 987; un 
-takacsiVicol, 1 987; un 
-viridis Vicol, 1 987; un 

d. ssp. festivus Dejean, 1 826, nee Panzer, 1 796; lsu 
-holochrysus Barthe, 1 908; un 
-nigrofemoratus Barthe, 1 908; un 
-purpureorutilans Barthe, 1 908; un 
-violaceopurpureus Barthe, 1 908; un 
-castaneipes Vacher de Lapouge, 1910; un 
-crassepunctus Vacher de Lapouge, 19 1  O; un 
-holochrysum Vacher de Lapouge, 19 10; un 
-pumicatus Vacher de Lapouge, 1910; un 
-nigricollis Le Moult, 19 12; un 
-dauphini Auzat, 19 15; un 
-ceroglossoides Barthe, 1 924; un 
-auratopumicatus Sirguey, 1 924; un 
=charpentieri Sirguey, 1 931 
=gauberti Sirguey, 1 931 
= lebisi Sirguey, 1 9  31 
-claripes (Alabergere, 1 968); un 
-mirilius (Alabergere, 1 968); un 

Correze:V ezere 
NE-Italy; N,S,E-Austria; W-Hungary:Vas:Koszeg; ?LNF 
"Passeiertal"(= NE-Italy) 
NE-Austria:Wienerwald Mts.; ?Wien 
E-Europe:Carpathians:NW-Slovakia to Banat; "Banat" 
"Transsylvania" 
"Transsylvania" 

"Bukowina" 
"Serbia" (error) 
"Transsylvania" 
"Siebenburgen" 

?N-Slovakia:Vysoke Tatry Mts.:Tatranska dolina valley 
"Russ.subc.:Vihorlat"(= E-Slovakia:Vihorlat Mts.) 
''Rumanien:Szamosujvar'' 
W-Ukraine: Uzhgorod 

W-Ukraine:?Uzhgorod 

W-Ukraine: Uzhgorod 
W-Ukraine:Iasina 
W-Ukraine:?Mukachevo 
W-Ukraine:?Uzhgorod 
W-Ukraine:Uzhgorod 

SE-France:Aude:N-part; Tarn:S-part(Soreze) 

"Foret de la Pauze" 

SPLCL'\1. l'1\RT 
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�aveyronnensis (Raynaud, 1970); un 
�jeanimarcianus (Culot, 1 981  ) ;  un 
�benedictae (Lacroix, 1 986); un 
� nigroryanescens (Devecis, 1988); un 
� ryaneonigrescens (Devecis, 1 991); un 

f. ssp. punctatoauratus Germar, 1 824 

=canigouensis Schaefer, 1 966 
=romani (Raynaud, 1 968) 
= roussellei (Colas, 1969) 
=errensis (Rousselle, 1 97 4) 

� holoviridis (Devecis, 1 988; un) 
� guerroumii Leplat, 1989; un 

( ssp.) Jarinesi Dejean, 1 826 
= carlittensis Barthe, 1910  
=pseudofestivus Vacher de  Lapouge, 1 910  
=bartheiVacher de  Lapouge, 1912 
=boscensis Nicolas, 1 923 
=bouisseti Barthe, 1 936 
=aubryi (Colas, 1 969) 
�ninini (Colas, 1 969); un 
= rqynaudi (Colas, 1969) 
=angladensis (Jeanne, 1969) 
�vallierensis (Jeanne, 1 969), nee Colas, 1964 
� simardi (Raynaud, 1 970); un 
=pailherensis (Jeanne, 1 972) 
=pseudobarthei (Schaefer, 1 973) 
�qyensis (Darnaud, 1980); un 
�caroli (Darnaud, 1980); un 
�costessequi (Darnaud, 1980); un 
�philippi (Darnaud, 1 980); un 
� tarasconensis (Mercier, 1 988); un 
� sylvius (Delhaye, 1988); un 
=vicdessoensis Meyer, 1991 
=couseransensis Meyer, 1 991 
=mercieri Remand, 1983 
=duftsi Shaefer, 1 961 
=beillensis Forel & Leplat, 1 995 
=pseudoboscensis Forel & Leplat, 199 5 
=cupreipes Forel & Leplat, 1 995 
=obscuripes Forel & Leplat, 1 995 

(ssp.) montanus Gehin, 1 882; ?non priority 

=Jlavolimbatus Gehin, 1 876; ?un; ?priority 
�!ugubris Gehin, 1881,  nee Duftschmid, 1 81 2  
=pandellei Gehin, 1 882 
�mbripes Nicolas, 1 898, nee Duftschmid, 18 12  
=aurocostatus Vacher de Lapouge, 1 902 

=bzgerrio Vacher de Lapouge, 1924 
�il!ixioni (Darnaud, 1981); un 

002 lineatus Dejean, 1 826 
a. ssp. lineatus Dejean, 1 826 

62 C l l AIYrJ R 2 CHECKLIST 

Aveyron:? 

SC-France:Pyrfoees-Orientales("Mts.E of Mont Louis" -
NT); Ariege; "Pyrfoees" 
Pyrfoees-Orientales:Canigou Massif:Pla Guilhem 

Pyrfoees-Orientales:Vallee d'Err:NW-slopes betw. 
Puigrnale/Pic du Pas dels Lladres 

Ft.de N ohedes (?Pyrfoees-Orientales) 
SW-France:Pyrfoees-Orientales, Aude, Ariege 
?Pyrfoees-Orientales 
Ariege:Ft.de Bose 
Aude & Ariege:N-part:Belcaire env.& Ft.de Belesta 
Ariege:Ft.de Bose 

Ariege:Cirque d'Anglade nr.Salau 
Ft.de Gravas 
?Pyrfoees-Orientales:Ft.de Boucheville 
Ariege:Salau:cirque d' Anglade 1 400m 
Ariege:Mt.Vallier Massif:Couflens:Arreou lake 1 800m 

Ariege:Port de Pailheres. 2000m 
Aude:Massif S of Fajolle 
Ariege:Ayens 
Ariege:Col des Croisets 
Ariege:Ft.du Castera 
Ariege:Port de Pailheres 

Ft. de Fontanal 
Couseran 

Plateau de Beille 
Ft. de Goulier 

Hautes-Pyrfoees(Gavarnie); Haute Garronne; Pyrfo. 
Atl.: E-part; NE-Spain:Lerida:C-Pyrfoees 

Hautes-Pyrfoees:Pic de Nere 
Haute-Garonne:Bagneres de Luchon 
Hautes-Pyrfoees:Pic de Nere 
?Hte-Garonne:Bagneres de Luchon(?inexact: ?in fact: 
NE-Spain:C-Pyrfoees:Val d'Aran env.) 
Hautes-Pyrenees:Bareges env. 
Haute-Garonne:"Haute montagne de Luchon" 
N-Spain, N-Portugal, W-Pyrfoees 
N-Spain:Oviedo:E-part to Navarra:Pamplona; Logrono; 
C-Spain:Avila; ''Asturia" 



=basilicus Chevrolat, 1 837 
= whitei Deyrolle, 1 852 
-debilicostis Kraatz, 1896, nee Kraatz, 1878 
-jorlicostis Kraatz, 1896, nee Kraatz, 1878 
-obscurus Le Moult, 1913; un 
-ru.ftpes Vacher de Lapouge, 1931; un 
-juliginos11s (Puissegur, 1 962), nee Panzer, 1 809 
-avilensis Breuning, 1966; un 
-holoidus (Raynaud, 1969); un 
=numancianus (Raynaud, 1 969) 
-poussini Branes, 1 988; un 

b. ssp. troberli Kraatz, 1 860 

=ursuius Vacher de Lapouge, 191 1  
=beharrius Nicolas, 1916  
=hochstetteri Born, 19 19  
-incostatus Nicolas, 1 9 1 9; un 

c. ssp. lateralis Chevrolat, 1 840, nee Fabricius, 
1792; lsu 
=miniatulus Vener, 1930 
-bilineatus Gehin, 1 885; un 
=strasseri Lauffer, 1905 
=marlinez! Bolivar, 1 922 
-littoralis Branes, 1988; un 

d. ssp. leonensis Born, 1918 
-subholoviolaceus (Puissegur, 1 962); un 
-glaucus (Raynaud, 1 969); un 
-holochlorus (Raynaud, 1 969); un 
-quasilineatus Tarrier, 1 97 5; un 
-annikae (Damaud, 1 979); un 
-boulbenei (Damaud, 1979); un 
-bourdeaui (Darnaud, 1979); un 
-caubeti (Darnaud, 1 979); un 
-daniellenae (Damaud, 1 979); un 
-rothei Branes, 1 985; un 
-sanabnensis Branes, 1985; un 

e. ssp. salmantinus Bolivar, 1 922 

-suhsalmantinus Branes, 1 985; un 
=sainvaliBranes, 1987 

003 olympiae Sella, 1 855 
-sellae Stierlin, 1 881 ,  nee Kraatz, 1 878 
=stierlini Heyden, 1881; nom.pro sellae Stierlin 
-jucatus Vacher de Lapouge, 1 902; un 

004 solieri Dejean, 1 826 
a. ssp. solieri Dejean, 1 826 

-jurcillatus Bleuse, 1 913; un 
-louveti Clermont, 1922; un 
=fuscoaeneus Clermont, 1 925 
=vesubiensis (Poncetton & Reymond, 1935) 
-fagniez! Colas, 1959; un 
=cava!ieri (Colas, 1 965) 
=altamontanus (Ochs, 1965) 

"Porto Rico"( error) 
LNF(unlabelled HT) 
"Asturia" 
"Asturia" 
Asturia:Puerto Pajares 

?Sierra de Andia 
Picos de Europa Massif:Aliva refuge(= Avila error) 
Sierra de Andia 
Soria:Duero River source area 
Palencia:Revila env.(Cervera de Pisuerga) 
NC-Spain:Guipuzcoa; Navarra:N\V-part; 
SW-l;rance:Pyrenees-Atlantiques 
SW-France:Pyrenees-Atlantiques:!\ft.Ursuia 
Pyr.Atlantiques:l\ft.Beharria S of St.Jean Pied de Port 
Pyr.Atlantiques:Val d'Urepel 

N-Portugal; !\i"'W-Spain:La Coruna, Orense, Pontevcdra, 
Lugo, Leon, Oviedo; "Sra.de Tranquera" 
Pyr.Atlantiques:Val d'Urepel 
"Portugal" 
Leon:Laceana 
Leon:Foncebados 
Pontevedra 
Leon:Ponferrada 
Galicia: Sierra de Arbolente 
LNF 
LNF 
Oviedo:Alto del Connio 
Leon: Ponferrada 
Leon:Ponferrada 
Leon:Ponferrada 
Leon:Ponferrada 
Leon: Ponferrada 

Zamora:Sanabria Lake 
CW-Spain:Salamanca/ Caceres:Sierra de Gata; Salamanca: 
Sequeros 
Caceres: St.Martin de Trevejo 
Caceres:Hervas 
N-Italy:Piemonte:Biella env.:Sessera valley 

Alps of SE-France & NW-Italy 
SE-F rance:Alpes-de-Haute-Provence(?"Basses-Alpes: 
Les Dourbes"), Alpes-!\faritimes 
"Basses-Alpes" (= Alpes-de-Haute-Provence) 
Alpes-Maritimes:St.Martin de Vesubie 

Alpes-Maritimes:St.Martin de Vesubie 
Alpes-Maritimes:St.Martin de Vesubie 
Alpes-Maritimes:Col de Braus(=nr.Sospel) 
Alpes-de-Haute-Provence/ Alpes-Maritimes:Col de la 
Cayolle �l'L< l .\L l' \ R' I  
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=chalcostola (Ochs, 1965) 
=tarrieri (Ochs, 1 965) 
�ater (Raynaud, 1 970); un 
�gordolasquensis (Raynaud, 1 970); un 
�smaragdinus (Raynaud, 1 970); un 
�viridicupreus (Raynaud, 1 970); un 
�jlorettae Raffaldi, 1 971 ;  un 
� hyperchlorus Tarrier & Bellon, 1 972; un 
�pieZfis Bellon & Tarrier, 1 972; un 

�monicae Tarrier, 1973; un 
�carretiTarrier, 1 975; un 
� desmon Bellon & Tarrier, 1 97 5; un 
�dt!fardiniBellon & Tarrier, 1 972; un 
�ro19ricus Tarrier, 1 975; un 

c. ssp. clairi Gehin, 1885 

=cyaneoviridis Carret, 1897 
�aZflrescens (Raynaud, 1970); un 
�viridiater (Raynaud, 1 970); un 
�axiomorphus Tarrier, 1 97 1 ;  un 
�devilleiTarrier, 1 972; un 
�strobinoiTarrier, 1 975; un 

b. ssp. liguranus Breuning, 1 932 

� sturanzi" (Raynaud, 1970); un 
d. ssp. bonnetianus Colas, 1937; nom.pro bonneti 

Colas, 1 936 
�bonneti Colas, 1 936, nee Le Moult, 19 12  

e .  ssp. bonadonai Colas, 1948 
=canjuersicus (Ochs, 1965) 
=curtii (Ochs, 1965) 
=belloni (farrier, 1 966) 
=caussolsicus (Bellon, 1 971) 
�tezllonensis Tarrier, 1 975; un 

005 splendens Olivier, 1790 

=carolinus Fabricius, 1792 
=viridis Dejean, 1826 
=rychricollis Vacher de Lapouge, 1898 
�fineatopunaatus Vacher de Lapouge, 1 898, 

nee Dejean, 1 826 
� ovipennis Vacher de Lapouge, 1902; un 
�seriepunctatus Vacher de Lapouge, 1 902; un 
=nereensis Nicolas, 1902 
�vittatus Vacher de Lapouge, 1902; un 
� mordoratus Nicolas, 1 908; un 
�jeani Clermont, 1909; un 
=ammonius Vacher de Lapouge, 1909 
= pinetorum Vacher de Lapouge, 1910  
=pseudotroberti Vacher de  Lapouge, 1 910  
�babaulti Le Moult, 1 912; un 
�goliath Le Moult, 1912, nee Morawitz, 1 886 
�granulipennis Le Moult, 1912; un 
=pseudocychricollis Le Moult, 1912  

64 CHJ\IYrbR 2 CHECKLIST 

Alpes-Maritimes:Collongues 
Alpes-Maritimes:Lantosque 

Alpes-de-Haute-Provence:Gordolasque valley 
Alpes-Maritimes:St.Martin de Vesubie 

Alpes-de-Haute-Provence:Annot env. 
Alpes-Maritimes:St.Martin de Vesubie 
Alpes-de-Haute-Provence/ Alpes-Maritimes:Col des 
Champs 
Alpes-Maritimes:Lantosque 
Alpes-Maritimes:St.Etienne-de-Tinee 
Alpes-Maritimes:Belvedere 
Alpes-Maritimes:Sospel 
Alpes-de-Haute-Provence:Mt.Vial 
NW-Italy & SE-France:Alpes-Maritimes(?''Mercantour"; 
?Col de Tende; ?error) 

Alpes-Maritimes:La Muselle 

Alpes-Maritimes:''Bas vallon de Mollieres:Pierre Blanche" 
NW-Italy:Alpi Liguri, Appennino Ligure, Langhe & SE
France:Alpes-Maritimes:Tende env. 
LNF (type: Liguria, M. San Giorgio) 
SE-France:Var:E-part(St.Cassien des Bois); 
Tanneron Massif, Esterel 
Var:St.Cassien des Bois 
Alpes-Maritimes:Seranon 
Var:NC-part:Ft. Grand Marges:Aiguines 
Alpes-Mari times: Vescou 
Alpes-Maritimes:Roquesteron 
Alpes-Maritimes:Caussols env. 
Alpes-de-Haute-Provence:Mt.de Teillon 
S-France:Aveyron-Pyr.Atl.-Landes; NE-Spain:Lerida, 
Huesca, Navarra, Alava; Jamaika( error) 
Carolina( error) 

Haute-Garonne:Luchon 

Hautes-Pyrenees:Pic de Nere 
Aude:Ft.de Fanye 
Hautes-Pyrenees & Haute-Garonne:Lourdes & Luchon 
Ft.de Lestelas 
Tarn:Montagnes Noires 
"Dep.Landes" 

Tarn:Montagnes Noires 
Aude:Ft.des Fanges 
Tarn:Montagnes Noires 
Tarn:Montagnes Noires 



=pseudoovipennis Le Moult, 19 12  
=pseudovitidicollis Le Moult, 1912  
=pseudovittatus Le Moult, 19 12  
=subC)'chticollis Le .Moult, 19 12  
=subovipennis Le Moult, 19 12  
-vinosus Le Moult, 1912; un 

-vitidicollis Le Moult, 19 12, nee Kraatz, 1 882 
-dombrowskiiLe Moult, 1913; un 

-laticollis Le Moult, 1913; un 
=piesbergeni Le Moult, 1913  
= lapurdanus Vacher de  Lapouge, 1913  

=mascarau:<:iVacher de Lapouge, 1916  

-cenicis Csiki, 1917; un; nom.pro laticol/is Le :\fault 

-viridicenix Csiki, 1917; un; nom.pro iiridico!lis Le Moult 

-pa/lens Vacher de Lapouge, 1924, nee Fabricius, 1 775 
=hemipterus Sirguey, 1 931 
=palesius Sirguey, 1 931 
-cardinalis (Raynaud, 1 968); un 
-nqjacensis (Raynaud, 1 968); un 
-temnogjypha (Raynaud, 1969); un 
-ursuiensis (Raynaud, 1 969); un 
-violaceocyaneus Oeanne, 1 972); un 

-arradl!Jensis (Lequet, 1 975); un 

-violaceovirzdis (Rouselle, 1978); un 
-alberginius (Remand, 1 986); un 
-michaellae (Remand, 1 986); un 
-incertus (Devecis, 1 988); un 
-tcifjini (Delaporte, 1 988); un 

006 hispanus Fabricius, 1 787 
=boudeti Beuthin, 1892 
-hispanirns Thomson, 1 875; un; 

error for hispanus Fabricius 
-gabalicus Gehin, 1 885; un 
=cevennicus Jacquet, 1 886 
=languedocianus Vuillefroy, 1 892 
-castaneus Vacher de Lapouge, 1 902; un 
=auzati Le Moult, 1912  
=infernalis (Lebis, 1 958) 
-mourguesi (Puissegur, 1 962); un 
=berardi (Raynaud, 1 967) 
-iefuscatus (Raynaud, 1 967); un 
-semitirescens (Raynaud, 1 967); un 
-canui (Darnaud, 1 983); un 
-ignivorax (Darnaud, 1 983); un 

-retaudis (Gorrin, 1991);  un 
(ssp.) latissimus Vacher de Lapouge, 1910 

-alatid (Darnaud, 1983); un 
(ssp.) dromensis Forel & Leplat, 1995 

007 rutilans Dejean, 1826 
a. ssp. rutilans Dejean, 1 826 

-aequatus Vacher de Lapouge, 1 902, 
nec Motschulsky, 1 845 

Tarn:Montagnes Noires 

Aude:Ft.des Fanges 

Aude:Ft.des Fanges 

Aude:Ft.des Fanges 
Aude:Ft.des Fanges 

Tarn:Montagnes Noires 

Haute-Garonne:Luchon 

Pyrenees:Lerida:Val d'Aran 

?"Basses Pyrenees:S-part of Bayonne district"(= Pyr.
Atlantiques); ?Pyr.-Atl.:Cambo 
"Basses Pvrenees:Vallee de la Bidassoa & Vallee se la 
Nivelle"(= Pyr.-Atlant:iques) 

Pyrenees:Lerida:Val d'Aran 

"Basses Pyrenees"(=Pyr.-Atlant:iques; alpine form) 

"Pic Burat" 

Aveyron:Ravin de Najac 

?Pyrenees-Atlantiques:Mt.Crsuia 

Aude:Ft.d' Arques 

Pyr.-Atlantiques:Pic d'Arradoy. 600m 

C,CW,CE,SC-France; "Spain"( error; Lozere: Ispaniac) 

Gard 

Lozcre 

Dufourt 

Tarn: Foret de la Gresigne 
?LNF 

Loire:Saint -Victor-sur-Loire 
Tarn:Foret de la Gresigne 

Aveyron:Villecomptal 
Correze:Tulle, Argentat, Beynat 

Lozere:St.Germain de Calberte 

Aude:Rennes les Bains 
Aude:Rennes les Bains 
Drome:Foret de Saou 
E-Pyrenees; NE-Spain:Barcelona, Lerida 

E-Pyrenees:Ariege to Pyr.Or.(Erats de Molo); Gerona 
to Lerida; Barcelona; Tarragona 

Barcelona:i\iontserrat 

:-PU 1 \I P \ R I  

CHECK.LIST C H  \PT! R 2 65 



SPECIAL PART 

-rusticus Vacher de Lapouge, 1 902; un 
-brevicollis Vacher de Lapouge, 1910, 

nee Fabricius, 1 792 
-viridis Ferrer y Vert, 1 910; un 
-afjictus Codina, 1 913;  un 
=aragonensis Vacher de Lapouge, 1913 
=codinae Vacher de Lapouge, 1913  
-montserraticus Csiki, 19 17; un; 

nom.pro aequatus Vacher de Lapouge 
-vindicolor Csiki, 1927; un; 

nom. pro vindis Ferrer y Vert 
-intersenatus L'Hoste & Meyer, 1 973; un 
-de/acreiTarrier, 1 975; un 
-alberensis (Damaud, 1 978); un 
-blanci (Damaud, 1 978); un 
-lecumberryi (Damaud, 1 978); un 
-pseudoopulentus (Damaud, 1 978); un 
-bou/beni (Blanc, 1 980); un 
-damaudi (Blanc, 1 980); un 
-clavenei Lassalle & Pham, 1 981 ; un 
-goalesae (Cottour, 1 984) ;  un 
-lassa/lei Branes, 1 985; un 

(ssp.)jeannei Lassalle & Pham, 1 981 
b. ssp. perignitus Reitter, 1 896 

-Joveipennis Vacher de Lapouge, 1 902; un 
-jontyi (Darnaud, 1980); un 

c. ssp. opulentus Oberthiir, 1 898 

Aude:Ft.de Monthaut nr.Rennes-les-Bains 

Barcelona:Montserrat 
Setcasas 
Barcelona:Sierra de Montseny 
Setcasas 
Barcelona:Montserrat 

Barcelona:Montserrat 

Barcelona:Berga:Nostra Signora de Queralt 

Gerona:Camprodon 
Barcelona:Sierra de Montseny 
Barcelona: Sierra de Montseny 

Tarragona:Sierra de la Mussara 
Andorra, N-Spain:Lerida; ?"Pyrenees of Spain" 
?Andorra 

NE-Spain:C-Pyrenees:Lerida, Huesca(Col de la Muria) 

28. MACROTHORAXDesmarest, 1 850; type species Carabus aumontiLucas = Carabus morbillosus aumontiLucas 
= Dichocarabus Reitter, 1 896; type species Carabus rugosus Fabricius 
=Dorcarabus Reitter, 1 896; cos; type species Carabus morbillosus Fabricius 
-Dorcocarabus Reitter, 1 896; iss of Dorcarabus Reitter 
= Paracarabus Reitter, 1 896; type species Carabus planatus Chaudoir 

001 morbillosus Fabricius, 1 792 

a. ssp. morbillosus Fabricius, 1 792 

(ssp.) cheminorum Deuve, 1 988 
b. ssp. constantinus Vacher de Lapouge, 1 899 

=arborensis Krausse, 1 908 
= ga!loprovincialis Vacher de Lapouge, 1910  
-re/ictus Krausse, 1910, nee Semenov, 1 888 
=corsicanus Vacher de Lapouge, 1913 
=lampedusae Born, 1 925 

c. ssp. alternans Palliardi, 1825, nee Fabricius, 1792; lsu 
=servi.lfei Solier, 1 835 
-vin'dulus Ragusa, 1 905, nee Kraatz, 1878 
=bruttianus Born, 1 906 
-bomi Krausse, 1 908, nee Meyer-Darcis, 1 902 
=sicanus Csiki, 1 927; nom.pro bomi Krausse 

d. ssp. macilentus Vacher de Lapouge, 1899, 
nee Olivier, 1 795; lsu 

=ferrugatus Vacher de Lapouge, 1 899 

NW-Africa, S-Spain, Baleares, Sicily, Sardinia, Corsica, 
S-Italy:Calabria, SE-France 
NC,NE-Algeria:Alger env.:Medea, Blida, Tizi Ouzou, 
Djurdjura Massif; Bejaia; "Barbaria" 
S-France:Var:Frejus; introduced 
NE-Algeria:Constantine, Setif; N,CE-Tunisia; NW
Libya:Yafran; Sardinia, Corsica, Lampedusa 
Sardinia:Asuni 
S-F ranee: V ar:�fuy; introduced 
S-France:Les Maures; introduced 
Corsica 
Lampedusa Island 
Sicily; S-ItalyCalabria 

Calabria:? 

S-Spain:Alicante, Murcia; Baleares 
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=balearicus Vacher de Lapouge, 1913 
002 planatus Chaudoir, 1843 

=thomsoni Fairmaire, 1 857 
003 rugosus Fabricius, 1775 

a. ssp. rugosus Fabricius, 1 775 
b. ssp. celtibericus Germar, 1 824 

=brannani Schaufuss, 1871 
-semicyanescens Branes, 1 985; un 
=condadoensis Branes, 1992; 

(ssp.) laufferi Breuning, 1 927 
c. ssp. boeticus Deyrolle, 1852 

-andalusiacus Gehin, 1 885; un 
=seguranus Lauffer, 1905 
=breuili Alluaud, 1930 
-pseudobaeticus Branes, 1 985; un 
=pseudoboeticus Lassalle, 1986 
nom.pro pseudobaeticus Branes, 1985 

(ssp.) levantinus Lauffer, 1905 

= barnolai Xaxars, 1921 
=vermicufosus Fons, Leplat & Ferrero, 1 993 

Baleares 

N-Sicily, LNF(unlabelled NT) 

N, C-Morocco, Spain, Portugal; introduced:SC-France 

Portugal; W-Spain:Galicia - Caceres - Huelva; Portugal 
S-Portugal:?Portalegre; ?Sierra de Estrella 

SW-Spain:Huelva:La Palma del Condado 

C-Spain:Avila env. 
S-Spain:Sevilla-Granada-Almeria; "Cordilleres Betiques" 
Andalusia 
Jaen/Granada:Sierra de Segura Mts.(alpine form) 

Andalusia:Laguna de Janda 

Granada:? 

E-Spain(Murcia & Valencia); SC-France:Pyrenees
Orientales(?introduced) 
Barcelona:St.Boy de Llobregat 
S-France:Pyrenees-Orientales:Alberes Massif:E-slope; 
?introduced 

29. LAMPROSTUS Motschulsky, 1 865; type species Carabus spinolae Cristoforis & Jan = Carabus torosus spinolae 
Cristoforis & Jan 

001 torosus Frivaldszky, 1835 
ssp. torosus Frivaldszky, 1 835 

E-Bulgaria; Nw,C,NE-Turkey; ?SE-Romania 
E-Bulgaria; ?SE-Romania; "E-Balcans:Black Sea coast" 

30. PROCRUSTES Bonelli, 1 809; type species Carabus coriaceus Linnaeus 

001 banoni Dejean & Boisduval, 1 829 
=tabors�i (Maran, 1 948) 

002 coriaceus Linnaeus, 1 758 

a.  ssp. coriaceus Linnaeus, 1 758 

=punctulatus Voet, 1778; spn 

=spretus Dejean, 1 826 

-angusticollis Motschulsky, 1859, nee Fabricius, 1801 
=cordicollis Motschulsky, 1 865 
=imminutus Kraatz, 1879 
-sublineatus Gehin, 1 885; un 
-taun'cus Ganglbauer, 1 888, nee Bonelli, 181 1  
= baszlicatus Born, 1902 
=pseudorugifer Sokolar, 1906 
=occidentalis Born, 1907 
=ruscinoensis Mosconi, 1 994 
-pue/iVacher de Lapouge, 1909; un 
-sabinus Vacher de Lapouge, 1909; un 
=cansiglianus Bernau, 1914 
-italicus Vacher de Lapouge, 1924, nee Dejean, 1826 
=altercoriaceus Kolbe, 1 925 

Crete Island; Dia Island; Gaudos Island 

Europe:France to European Russia; Balcans, 
Carpathians, Turkey, NW-Syria 
C,W,NE-Europe:France to European Russia; 
?"Germany" 

NW-Croatia, NW-Bosnia; NE-Italy:Trieste env.; 

"Fiume"(= Rijeka) 

"Carniolia" 
"Carniolia"(LT) 
Croatia:Pljesevica Mts. 

"Sudrussland" (error) 

"Kcym"(error) 

C,N-Italy(6asilicata:Val Rondina) 

"Strassnitz''(=SE-Moravia:Straznice) 
CW-France:Vienne:Poitiers 
SW-France(Pyrenees Orientales) 
Bouches-du-Rhone:Ile de la Camargue 
C-Italy:? 
NE-Italy:Veneto:Bosco del Cansiglio 
"Basses Alpes:Riez" (= Alpes-Hte-Provence) 
"Neumark"(=Gorzow env.) 
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=italianus Csiki, 1 927; nom.pro italims 
Vacher de Lapouge 

=cape/Jae Depoli, 1929 
-gracilis Depoli, 1929, nee Kuster, 1 846 
-holoradiatus Raynaud, 1966; un 
-alaricus (Meyer, 1990); un 

(ssp.) banaticus Redtenbacher, 1 849 

=subrngosus Kraatz, 1 877 
= praei/iyricus Szel, 199 3 

d. ssp. mediterraneus Born, 1906 
(ssp.) jlorinensis Vacher de Lapouge, 1922 

-pi11dicola (Ma Yan, 1 952); un 
(ssp.) joniensis Breuning, 1937; un; nom.pro graecus 

Dejean 
-graecus Dejean, 1829, nee Dejean, 1 826 
-nitens Gautier des Cottes, 1 866, nee Linnaeus, 17 58 
=alhanims Breuning, 1 943 
-hickerianus Mandi, 1964; un 
=zanteanus Breuning, 1964 

c. ssp. excavatus Charpentier, 1825, nee Paykull, 1790; lsu 
-rngosus Dejean, 1826, nee Fabricius, 1 775 
=ahchasicus Motschulsky, 1 850 
=nitidiorReitter, 1 881 
=dalmaticus Gehin, 1885 
=proximtts Reitter, 1 885 
=monastiriensis Vacher de Lapouge, 1922 
-weiratherianus Breuning, 1936; un 

f. ssp. cerisyi Dejean, 1826 

=?vicinus Waltl, 1838 
-punctttlattts Reiche & Saulcy, 1855, nee Schaller, 1783 
=impudims Gautier des Cottes, 1 866 
-minor Gautier des Cortes, 1 866, nee Kraatz, 1 860 
-sphodrinus Gautier des Cottes, 1 866, 

nee Fischer von Waldheim, 1 844 
-icarictts Ganglbauer, 1 888; un 
-kykladims Breuning, 1936; un; nom.pro punctulatus 

Reiche & Saulcy 
( ssp.) foudrasi Dejean, 1 829 

=ohtrit11s Chaudoir, 1 857 
-deplanatus Motschulsky, 1 859, nee Fischer 

von Waldheim, 1 823 
-coraxensis Beheim & Breuning, 1943; un 

(ssp.) hopfjgarteni Kraatz, 1878 

-semipunctatus Gehin, 1 885, nee Donovan, 1 806 
=emgei Ganglbauer, 1 888 

-oetensis 0'fafan, 1952); un 
-olympicola (Mafan, 1952); un 
-storkani (Mafan, 1952); un 
-xanthiensis (Mafan, 1952); un 

CHECKLIST 

"Basses Alpes:Riez" (= Alpes-H te-Provence) 

"Capella"(=Croatia:Kapela Massif) 
".'.\fte . . Milonia & Timarn valley"(=?Rijeka env.) 

S-Hungary; CW,SW-Romania; Serbia; ?"Austria:Leitha 
Mts."(error); ?Banat 

Banat:Bazias 
SW-Hungary:Baranya: Villanyi Mts. :Szarsomlyo 
S-Italy:Calabria(Cimina. Antonimina), Crotone 
S-Macedonia; N,C-Greece:Makedonia ("Florina:Camp. 
Grosetti"=Florina env.), Pindos Mt.R. 
N-Pindos �Its.:�Ialakassion(alpine form) 
S-Albania; NW-Greece:loannina env; Kerkyra Island; 
Ionian Isles 

"Ionian Isles" 
"Ionian Isles" 
"S-Albania:Maj Tartarit" 
"Zante Island:Limne Makry"(=Zakynthos) 
"Zante Island"(=Zakynthos) 
Croatia & ?N-Albania:Adriat:ic Sea coast; "Pyrenees"( error) 
Dalmatia: Vergorac 
''Abkhasia" (error) 
Dalmatia:"Zara. Lesina"(=Zadar, Hvar Island) 
"Dalmatia" 
Bosnia & Herzegovina:? 
Macedonia:Monastir 
Montenegro:Lebrsnik 
C\X;SW-Turke)�Izmir, J\fanisa, Antalya, Konya; S-Aegean 
Isles Q:f pilene= Lesvos) 
"Balkan Constantinopel"(=Istanbul; ?inexact) 
Syra(=Syros Island) 
Rhodos 
"Melos Island"(=Milos) 
Rhodos 

Samos & Ikaria Island 
Svra(=Syros Island) 

S-Greece:Peloponnesos; Kythera Isl.; 
Morea(= Peloponnesos) 
"Graecia" 
"Graecia" 

S-Greece:"Korax Mts." 
E-Greece, S\X;C-Bulgaria, SE-SerbiaQ1t.Komska), E
�Iacedonia 
Rila Mt.R. 
NE-Greece:Thessaloniki, Olympos & Ossa Massif, 
Parnassos Mt.R.; Euvoia Island 
CE-Greece:Oeta(= ?Oite Massif]\; '"W of Parnassos) 
1\iE-Greece:Olympos Massif. 2600m(alpine form) 
NE-Greece:Alexandroupoli 
NE-Greece:Xanthi ( = Xanthe) 



-borchmanni Mancil, 1 959; un 

=deorum Qeanne, 1970) 

=roeri Blumenthal, 1 976 
e. ssp. kindermanni Waltl, 1 838 

=caraboides Wald, 1 838 
=dobrudjensis Born, 1 902 
-pseudofurax (Mafan, 1 952); un 

b. ssp. rugifer (Kraatz, 1 877) 
-rugulosus Ganglbauer, 1 888; un 
-testis Vacher de Lapouge, 1 909; un 

(ssp.) furax Csiki, 1 927; nom.pro montandoni Born 
-montandoni Born, 1 902, nee Buys son, 1 882 

"Stehni-E ubi:ia" ( = E uvoia Island) 

NE-Greece:Olympos Massif:W-slope:Mt.Agios

Antonios 2000m 
NE-Greece:Chalkidiki:Vaydos 

SE-Bulgaria:Burgas, Sliven env.; NW-Turkey; 

?SE-Romania; "Konstantinopel" (=Istanbul) 

"Balkan" 

SE-Romania:Mangalia 
"Kalofer Balkan"(=Stara Planina Mt.R.nr.Kalofer) 

Carpathians(?C-Romania:Sinaia) 
C-Romania:Azuga 

C-Romania:Sinaia 
SC-Romania(Ylasca:Comana) 

Vlasca:Comana 

31 .  P ROCER US Dejean, 1 821; type species Carabus scabrosu.r. Fabricius, non Olivier = Carabus gigas Creutzer 

001 duponchelii (Dejean, 1 831) 
=kusdasi Mandl, 1 966 

002 gig as Creutzer, 1799 

a. ssp. gigas Creutzer, 1 799 

-scabrosu.r. Fabricius, 1 801 ,  non Olivier, 1 795 
-limbatus Gehin, 1 885; un 
-o/ympicus Vacher de Lapouge, 1 902, nee Gehin, 1885 
-limbiger Csiki, 1 927; un; nom.pro limbatus Gehin 

(ssp.) parnassicus Kraatz, 1 884 
003 scabrosus Olivier, 1 795 

a. ssp. scabrosus Olivier, 1 795 
=olivieri Dejean, 1 826 
=?aegyptiacus Motschulsky, 1 844 
-cribratus Motschulsky, 1 850, nee Quensel, 1 806 
-angusticollis Haller, 1 885, nee Fabricius, 1 801  
-dejeani Gehin, 1 885; un 

b. ssp. tauricus Bonelli, 1810  
=aeneus Motschulsky, 1 850 
=nigritulus Kraatz, 1 876 
=purpureus Kraatz, 1 876 
=viridissimus Kraatz, 1 876 

004 sommeri Mannerheim, 1 844 
a. ssp. bureschianus Breuning, 1 928 

S-Greece:Peloponnes Peninsula 

Peloponnes:Chelmos(alpine form) 
Former Yugoslavia, Greece, S-Romania, SW,C,NE
Bulgaria, SE-Austria, NE-Italy 
NE-Italy; SE-Austria, former Yugoslavia("Idria, 
Carniolia"), S-Romania; SW,C,NE-Bulgaria 

?Olympos Massif 

N, C-Greece, Macedonia, S-Albania 
SE-Bulgaria; Nw,NC-Turkey; Krym Peninsula 
SE-Bulgaria, Eur. Turkey("Konstantinopel"= Istanbul) 
?"Konstantinopel'' 

"�"(error) 
"Constantinople"(= Istanbul; LT) 

Ukraine:Krym Peninsula; "Crimea meridionale" 

''Tauria"(LT) 

SC-Bulgaria, Turkey 
SC-Bulgaria:Rhodopes Mt.R.@ackovo), NE-Greece 
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HYBRIDS* 

MORPHOCARABUS/TACHYPUS 
Vacher de Lapouge (1898): hyb Morphocarabus moni/is x Tachypus cance/latus 

CARABUS/TACHYPUS 
Mandl (1955):  hyb Carabus granulatus X Tachypus cancellatus 

EUCARABUS/TACHYPUS 
Mandl (1955): hyb Eucarabus ulnchii X Tac�ypus cancellatus 
Lamy (1908) in Deuve (1994): hyb Tachypus cancellatus X auratus 

EUCARABUS/OREOCARABUS 
Roubal (1925): hyb Eucarabus obsoletus x Oreocarabus glabratus 
Mandl (1955): hyb Eucarabus obsoletus X Oreocarabus glabratus 

EUCARABUS/PROCRUSTES 
Mandl (1955): hyb Eucarabus obso/etus x Procmstes coriaceus 

EUCARABUS/ARCHICARABUS 
Mandl (1955): hyb Eucarabus parrryssii x Archicarabus montivagus 

MESOCARABUS 
urculoensis Nicolas, 1919; hyb Mesocarabus problematicus x lusitanicus 
probletanicus Meyer, 1 992; hyb A1esocarabus problematicus x lusitanicus 
Lassalle & Delaporte (1989): Mesocarabus problematicus x macrocephalus 

MESOCARABUS/TOMOCARABUS 
Mandl (1955): hyb Mesocarabus problematicus X Tomocarabus convexus 

ORINOCARABUS 
Born (1897): hyb Orinocarabus latreilleanus X heteromorphus 
Born (1897): hyb Orinocarabus latreilleanus x concolor 
Mandl (1955): hyb Orinocarabus �lvestris X linnaei 

OREOCARABUS 
Staven (1990) in Deuve (1991, 1994), Assmann (this book): hyb Oreocarab11s hortensis X glahrat11s 

OREOCARABUS/MEGODONTUS 
Mandl (1955): hyb Oreocarab11s glabrat11s X Megodontus violaceus 

PLATYCARABUS 
gspani Kobmann, 1 925; hyb Platycarabus creutzeri x irregularis 
konscheggi Born, 1 912; hyb Platycarabus creutzeri X irregularis 
pseudonothus Kraatz, 1 878; hyb Platycarabus creutzeri x irregularis 
?nmchniggi Born, 1 920; ?hyb fabricii x depressus 
sustenensis Born, 1 920; hyb Plat)'Carabus fabricii x depmsus 
Mandl (1955) in Deuve (1994): hyb Platycarabusfabricii X creutzen· 
Mandl (1955) in Deuve (1994): hyb Platycarabus fabricii X irregularis 
Sturani (1 962): hyb Platycarabus cychroides X depressus 

CHAETOCARABUS 
Tassi (1968) in Deuve (1994): hyb Chaetocarabus intricatus X arcadicus 

INIOPA CHYS/CHR YSOCARABUS 
bigorrensis (Camard, 1 995); hyb Iniopac!!Js pyrenaeus x Chrysocarabus auronitens 
Deuve (1998): hyb Iniopachys pyrenaeus x Chrysocarabus punctatoauratus 

CHRYSOCARABUS 
andronnensis Nicolas, 1 923; hyb Chrysocarabus splendens X auronitens 
barthei Le Moult, 1912; hyb Chrysocarabus splendens x auronitens 
boreli Le Moult, 1912; hyb Chrysocarabus splendens x auronitens 
breiti Barthe, 1913; nom.pro barthei Le Moult; hyb Chrysocarabus splendens X auronitens 
bugareti J eannel, 1 941 ; hyb Chrysocarabus auronitens x hispanus 
clarofemoratus Nicolas, 1 924; hyb Chrysocarabus splendens X auronitens 
esquieryensis Nicolas, 1923; hyb Chrysocarahus splendens X auronitens 

* Mostly after Deuve (1 994), who cites also several hybrids obtained in laboratory from allopatric species (i.e. Afacrothorax spp. x 
Chrysocarab11s spp., etc.). 
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eugenieae Raynaud, 1 936; hyb Chrysocarabus splendens X auronitens 
Jaustulus Vacher de Lapouge, 191  O; hyb Chrysocarabus splendens X auronitens 
helenae Mollard, 1 992; ?emend.pro helenais Mollard; hyb Chrysocarabus auronitens X rutilans 
-helenais Mollard, 1 992; ios; hyb Chrysocarabus auronitens X rutilans 
ignipennis Le Moult, 1912; hyb Chrysocarabus splendens X auronitens 
kricheldorfft Le Moult, 1913; hyb Chrysocarabus splendens X auronitens 
fanieli Le Moult, 1 912; hyb Chrysocarabus splendens X auronitens 
lemoulti Vacher de Lapouge, 1 910; hyb Chrysocarabus splendens x auronitens 
lucaniusae Fradois, 1 940; hyb Chrysocarabus splendens X auronitens 
nigricornis Lebis, 1 926; hyb Chrysocarabus splendens X auronitens 
olieri Raynaud, 1 943; hyb Chrysocarabus splendens X hispanus 
-croesus Oberthiir, 1 883, nee Fabricius, 1 801;  hyb Chrysocarabus rutilans x hispanus 
pseudofaustulus Le Moult, 1912; hyb Chrysocarabus splendens X auronitens 
pseudoholochrysus Le Moult, 1 912; hyb Chrysocarabus splendens X auronitens 
pseudopumicatus Le Moult, 1912; hyb Chrysocarabus splendens X auronitens 
-rujojemoratus Barthe, 1 924; hyb Chrysocarabus splendens X auronitens 
-rugosus Le Moult, 1 912, nee Fabricius, 1 792; hyb Chrysocarabus splendens X auronitens 
salvanerensis Raynaud, 1 970; hyb Chrysocarabus splendens X auronitens 
vacheri Basilewsky, 1931; nom.pro rufafemoratus Barthe; hyb Chrysocarabus splendens X auronitens 
vulcanus Le Moult, 1912; hyb Chrysocarabus splendens x auronitens 
annae Raynaud, 1 936; hyb Chrysocarabus lineatus X auronitens 
kirenzoi Raynaud, 1 968; hyb Chrysocarabus lineatus X auronitens 
a"aizensis Raynaud, 1 938; hyb Chrysocarabus lineatus x splendens 
bartheensis Nicolas, 1 923; hyb Chrysocarabus lineatus X splendens 

jeannae Raynaud, 1 936; hyb Chrysocarabus lineatus X splendens 
portoi Raynaud, 1 968; hyb Chrysocarabus lineatus X splendens 

MEGODONTUS 
deubeli Reitter, 1 896; hyb Megodontus violaceus X planicollis 
?seriatus Motschulsky, 1 850; ?hyb Megodontus exaratus x aurolimbatus 

MEGODONTUS/CHRYSOCARABUS 
mouthiezi Darnand & Poussin, 1 982; hyb Megodontus violaceus X Chrysocarabus auronitens 

MACROTHORAX 
olcesei Putzeys, 1 872; hyb Macrothorax rugosus X morbillosus 

PROCRUSTES/MEGODONTUS 
Born (1908) in Deuve (1994): hyb Procrustes coriaceus x Megodontus violaceus 

PROCERUS/PROCRUSTES 
hyb Procerus gigas x Procrustes coriaceus (Depoli, 1 935) 
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Chapter =-3 _______ --.::.....;;;Key to the a d u lts 

3.1. INTRODUCTION 

Many authors have studied the systematics and phylogeny 

of the genus Carabus Linnaeus, 1758, among them a num
ber of noted scientists. However, the elaboration of this 

subject is still far from a final conclusion. Primarily, the 
subdivision of this extensive and polymorphous taxo

nomic complex into subordinate taxa of subgeneric rank 

is a major subject of discussion (see Deuve, 1 994). 
A number of independent genera have been established 

within the limits of Carabus (s. lato) during first half of the 

19th cent1ll1; for example Procrustes Bonelli, 181 O; T ribax Fischer 

von Waldheim, 1 822; Cechenus Fischer von Waldheim, 1 822; 
Procems Dejean, 1826; ,\ Iegodontus Solier, 1 848. 

C. G. Thomson (1 875) re-united the larger part of the 
numerous groups into the single genus Carabus (L.) C. G. 

Thomson in a way that remained relatively unchanged until 

now. A considerable number of subgenera has been sub

sequently established (Gehin, 1 87 6, 1 885; �1orawitz, 1 886; 
Seidlitz, 1 887, etc.), but their mutual relationships were 

not studied. Reitter (1 896) published the first, fairly com
plete, key to the Palaearctic subgenera and species of Cara
bus. He distinguished a large number of new (sometimes 

polyphyletic) subgenera and combined all subgenera into 

several large groups (Carabi carabogenici, C. multistri
ati, C. tribacogenici, C. cechenogenici, C. procrusto
genici) mainly on the basis of their chaetotaxy and general 

appearance. 

At the same time, A. Semenov-Tian-Shanskij (1 896, 
1 898) described a series of subgenera mostly from Central 

and Eastern Asia and attempted the use of zoogeographic 

criteria in addition to morphological ones. The French en
tomologist G. de Lapouge (1905-1 908 etc.) published a 

series of papers in which he made the first attempt to use 

larval characters for the classification of Carabus. He cor

rectly outlined the three main groups into which the genus 

Carabus may be subdivided by larval characters. He also 
offered a new system within the Carabini, in which he 
subdivided Carabus (s. lato) into a large number of genera, 

and summarised this system in three volumes of 'Genera 

Insectorum' (1 929-1932). Some of his 'genera' represented 
a fairly heterogenous mixture of remote species, but oth

ers have recently been re-evaluated as natural groups. 

� C. monilis Fabricius. The 'letherlands. Photo bv Th. Heijerman. 

A. Casale & 0. L Kryzhanovskij 

Breuning (1 932-1 93 7) published an extensive 'Monog

raphie der Gattung Carabus' and summarised most taxo

nomic information on this group up until then. He re

garded Carabus as a single genus with a complicate multi

step hierarchy of taxa including two large supra-subgener

ic groups (Carabi brevimandibulares and Carabi longi
mandibulares ), 20 subgenera, 68 sections and about 500 
species. He interpreted the majority of species as polytyp
ical systems hierarchically subdivided into subspecies, na

tiones and morphae. Many of Breuning's groups of sub
generic rank were evidently artificial: for example, in his 
subgenera Triba.'< and Cechem1s and the sections Eucarabus 
and especially Tracljycarabus, he united heterogenous as
semblages of species. The extent of species and their dis

memberment into subspecies and nationes considered by 
this author also aroused serious objections in many cases. 

Moreover, his multi-step infraspecific classification is not 

in agreement with the International Code of Zoological 
Nomenclature. However, in spite of the disadvantages 

mentioned above, Breuning's monograph is untill now, 

the most important summary in which all species and sub

species of Carabus known at the beginning of the 1 930's 
were included and keyed. 

In his 'Faune de France', Jeanne! (1 941-1942) consid
ered 41 species of Carabus (s. lato) living in that country. He 

subdivided them into 1 1  genera, following mainly the clas

sification of Vacher de Lapouge; his concept of species 

was fairly well-grounded in most cases. 

Several important papers for the non-European fauna 

were published later (Kryzhanovskij, 1 953; Ishikawa, 1 973, 
1 978, 1 985; Lafer, 1 989). Ishikawa used the structure of 

the endophallus, already described in pioneering contribu

tions by Meurgues & Ledoux (1966) and Sturani (1 967), as 

the basic diagnostic character for a new classification of 

Carabus (s. lato), dividing it into a large number of genera. 

Some of his propositions are now generally accepted, oth

ers remain disputable, for example the unification of the 
Caucasian Lipaster with the subgenus Morphocarabus. 

Recently, Deuve (199 1 ,  1 994) proposed a new scheme 

of an infrageneric classification of Carabus (s. lato), which is 

in many aspects similar to the classification by Ishikawa 
but contains several new proposals. In the first group, 

Eucarabus was united within the subgenus Carabus with 
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the granuhtus-complex, the E. Asiatic spp. related to C 
yunnanus and C vigil and several species from North America 

and the Canary Islands. The subgenus was then added to 

the new group Digitulati together with the E. Asiatic 

subgenera Ohomoptems, Isiocarabus and the Mediterranean 

Eurycarabus. The second group, comprising A1orphocarabus 
(including Tracf?ycarabus), in combination with the W Asi

atic Lipaster and J..,fimocarabus, the Central Asiatic Cryptocar
abus, Ophiocarabus and yclocarabus, was linked to the group 

Lipastromorphi. This classification, although based on 

the endophallic structures and other important features, is 
not always confirmed by the larval, molecular, and some 

adult characters. Deuve (1994) attributed the other sub
genera to five main subdivisions: Spinulati, Digitulati, 
Lipastromorphi, Archicarabomorphi, and Lobifera. A 

quite different, but basically similar classification has been 

proposed more recently (Deuve, 1997). Deuve has also 

treated many species in an extremely broad sense (for ex

ample, such complicated superspecies-groups as C moni
lis, C sibiricus, C. violaceus, some Procerus etc.) and has re
cently (1994) united quite distinct subgenera, such as Cha
etocarabus and Heterocarabus. Although some opinions by 

Deuve can be disputed, his work is an excellent base for 

any future work on this genus. 

It is important to mention the two detailed and well

considered checklists by Brezina (1 994, 1 999), based on 
the works of Deuve (1994) and Imura (1996) respectively, 

and thus rather different in supraspecific classification. Al

though some opinions of this author are not accepted 

here, such as the conservation of monotypic subgenera 

for C. a!Jsidotus, C. glabratus etc., it is a reliable base for all 

Carabus workers, particularly with respect to geographical 

information (including type-localities) on several taxa. The 

work of Brezina (1999) was taken as a basis for the check

list in the present work. It was therefore modified accord

ing to the system that was made by Casale & Kryzkanowskij 
(see: Turin et aL, 1993) providing in the first place a no

menclatorial outlook to other systems. A comprehensive, 

but carefully elaborated and very useful list of the carabids 

of the world, including Carabus was published by Lorenz 

(1998). For the Russian Plain and the eastern Palearctic 
territories, the checklist for Russia and adjacent countries 

(former Soviet Union: Kryzhanovskij et aL, 1 995) is indis
pensable. 

Many important contributions to the phylogeny of 

Carabus, nowadays, come from molecular reseach (see 

Proser, 1996 and Chapter 7) 

Certain important papers have been published on the 
European Carabus, among them studies on the species of 
the Iberian Peninsula Oeanne, 1965, 1972, 1974 etc.), Italy 
(Casale et aL, 1982), concerning the infraspecific taxonomy 

of some polytypical complexes, i.e. C. creutzeri F. (Mandl, 

1967), C. viohceus and related species (Cleu, 1965, 1 966, 

1969; Mandl, 1960, 1 962, 1985 and others). Sturani (1962) 

published important papers on the biology and life cycles 
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of Carabus, mainly concerning European species. Cavazzuti 

(1989) published an interesting monograph of the subge

nus Procerus (treated as a distinct genus) . 

The larvae of Carabuswere intensively studied, among 

others, by Vacher de Lapouge (1 905, 1908, 1929-32), 
Sturani (1947, 1 962, 1 963), Raynaud (1 976) and Hurka 

(1971 b), who thoroughly described the major part of 

Central-European species, and many others. Recently, im

portant keys were published by Arndt (1985, 199 1 a) .  

Makarov is working on European and non-European 

groups and he has used characters of chaetotaxy for con
structing the scheme of interrelations between the most 

significant subgenera (Turin et al., 1 993). 
We conclude that Carabus should be considered a single 

large monophyletic genus with a very complex infrageneric 

structure including several large groups of suprasubgeneric 

rank and a great number of subgenera. Some of the sub

genera are mono- or oligotypic, but many others include 
several subordinate species-group complexes or 

superspecies. 

In view of the preceding arguments, a more or less tradi
tional and rather pragmatic classification for the European 
subgenera will be presented here, listed approximately in a 

way that follows the important existing monographs. 

The classification of European Carabus is generally well 

described and accepted with the majority of the subgenera 

included in the keys forrning fairly natural groups. How
ever, some groups need some further explanation: 

1) The subgeneraM01phocarabus Gehin, 1 885, Tracf?ycarabus 
Gehin, 1 885 and Eucarabus Gehin, 1885, are closely related, 

and have therefore (partly) been combined in one key. 

2) The old subgenus Carabus (sensu Breuning) is sub

divided into three different subgenera: 

a) Carabus (s.str.) for C. granulatus L. and C. menetriesi 
Humm. 

b) Linmocarabus Gehin, 1 876 for C. clatratus L. 

c) Tacf?ypus Weber, 1 801 (= Autocarabus Seidlitz, 
1 887), which is rather homogenous, including C. 
auratus L., C. cancellatus Ill., C. vagans 01. and ex

cluding C. obsoletus Sturm. 

3) Subgenera Hygrocarabus C. G. Thomson, 1 875, Cteno
carabus C. G. Thomson, 1 87 5 and Rhabdotocarabus Seidlitz, 
1 887 seem to be related and possibly deserve to be united 
(see Deuve, 1994; but also see Chapter 7, Pf?yloge'!J). 

4) The same holds for Chrysocarabus and Chrysotribax 
(united in the present work), and for Megodontus and 

Pacf?ycranion (see Deuve, 1994). 

These and other taxonomic points will be discussed in 
the treatment of the subgenera. 

The taxonomy in the species-group level is not clear for 
many European groups, especially in the polytypic com

plexes of lv!orphocarabus (C. monilis F. and related species, 

C. comptus Dej.) and in the superspecies C. (Megodontus) 
violaceus L. The status of 'good' taxa (i.e. valid, biological 

species, reproductively isolated from the relatives), for ex-



ample in Chrysocarabus, Orinocarabus, Chaetocarabus, Procerus 
etc. needs to be ascertained. 

The infraspecific taxonomic relationships of many Eu
ropean species are often complex. An almost countless 
number of subspecies, nationes, morphae, varieties and 
other infraspecific taxa have been described within C. 
cancelfatus, C. auratus, C. scheidferi, C. arvensis, C. auronitens 
and many other widely distributed species. Some subjec
tivity is almost inevitable during the first stages of studies 
concerning such polytypical species, but many have been 
thoroughly revised since Breuning (1932-1937). For in
stance, the investigations of Bonadona (1973) and Casale 
& Cavazzuti (1 97 5) may be mentioned. These authors re
vised C. (Chrysocarabus) sofieriDej., and arranged two doz
ens of available subspecific names into four to five natural 
and reliably distinguishable subspecies, which from a ge
netical point of view, could be reduced further to two or 
three (Rasplus et al, 2000) . 

Much work still has to be done to improve our knowl
edge, especially for variable species with a large distribu
tion. A combination of faunistic, ecological and genetic 
studies, covering different parts of the species ranges is 
needed to accomplish this. 

Regional faunistic studies are necessary to improve our 
knowledge about distributions, especially for the countries 
ofSoutheastern and Eastern Europe. In contrast, the Brit
ish Isles, Fennoscandia, Belgium, the Netherlands, most of 
Germany, Austria, Switzerland, France, Italy and the Iberian 
Peninsula have been extremely well investigated. 

The numbering of subgenera and species follows the 
European checklist of Carabus by Turin et al. (1993). If 
modifications to this list have been made, this has been 
discussed in the appropriate couplet. The enumeration of 
ta.xa in this paper has been limited to the subspecific level 
and corresponds with the Chapters 2 (Check/is� and 5 (Spe
aes accounts). Nevertheless, the most studied subspecies 
and also some other infraspecific names, have been men
tioned and discussed, to allow an optimal connection with 
other works on Carabus. Moreover, subspecies provide im
portant information about (geographic) variation, which 
often is also indispensable for proper identification. 

3.2. KEY TO THE SUBGENERA 

Morphological characters, diagnostic features and limits 
of the genus, have been extensively illustrated by Deuve 

(1994). 
The present key is a pragmatic one, written only for 

identification of European species. 
The characters used are, for the most part, based on 

evident and easily accesible features. Although some sub

genera have been combined for practical reasons, this key 
comprises 31 subgenera as described in the checklist by 
Turin et al (1993), and their numbering follows that check
list as much as possible. Modifications, mainly resulting 

from the latest developments in Carabus taxonomy, have 
been worked out in the present checklist (Chapter 2) and 
the key below. Also the important checklists by Deuve 
(1994) and Brezina (1994, 1 999) are taken into account. 

1 (54). Pronotum with marginal setiferous pores, some
times medial pores missing but basal ones al
ways present. 

2 (29). Mandibles short and wide, their inner edge al
most straight but strongly curved inward before 
apex (Fig. 3.1a) .  The 2nd antenna! segment of 
larvae glabrous, their nasale usually with 2-7 den
ticles, the lateral denticles often distinct- ('Carabi 
brevimandibulares'). 

3 (4) . Apex of protibiae protruding externally in fin
ger-like process (Fig. 3.1 c). 3rd antenna! segment 
depressed and carinate (Fig. 3 .le) ............ . . . . . . . . . . . .  . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 07. Hemicarabus (p. 203). 

4 (3). Protibiae without external process at apex (Fig. 
3 .1d).  3rd antenna! segment not depressed. 

5 (10). Apical segment of palpi distinctly dilated (Fig. 3. lg). 
Tooth of mentum very long, with distinct margin. 

6 (7). Penultimate segment of labial palpi with 3 or 
more setae. Apical segment of palpi not strongly 
widened, triangular in male . . . . . . ........ . . . . . . . . . . . . . . . . . . . . 
. . .. . . . . . . . ...... . . . . . . . . . . . . . . . . . . . . 10. Mesocarabus (p. 207) . 

a c 

) I 

Fig. 3.1. Details of genus Carabus (a-e - after Sturani, 1962). 
a - Mandible of 'Carabi brevimandibulari'; b - The same 
of 'Carabi longimandibulari'; c - C. (Hemicarabus) nitens, 
apex of protibia; d - C. (Carabus) cancelfatus, apex of protibia; 
e - C. (H.) nitens, 1 th-3rd antenna! segments; g - C. 
(Tomocarabus) convexus, labial palpus; f - C. (Eurycarabus) 

faminii, pronotum. SPFCL\I. PART 
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7 (6). Penultimate segment oflabial palpi with 2, rarely 

with 3 setae. Apical segment of palpi strongly 

widened, more in male. 

8 (9). Pronotum transverse, its sides widened and bent 

upwards. (Fig. 3 . 1  f), submentum transversely 

thickened. Aedeagus characterised by a peculiar 

morphology, sinuous and widened before the 

apex (in Europe, only in Sardinia and Sicily) . . . . . 
...... ............. . . . . . . . . . .... . . . 14. Eurycarabus (p. 233). 

9 (8). Pronotum less transverse, its sides narrow, with 

narrow margin. Elytral sculpture heptaploid or 

minutely granulate. Submentum not thickened, 
except in C. marginalis; aedeagus regularly arcuate, 

of normal shape . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
. . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . 13. Tomocarabus (p. 228). 

10 (5) Apical segment of pal pi feebly dilated. Tooth of 

mentum ·without a clear margin. 

1 1  (12) Submentum transversely thickened. Elytral sculp

ture triploid or pentaploid. Body rather short and 

wide . . . . . . . . ... . . ..... . . . . . .  06. Archicarabus (p. 196). 
12 (1 1). Submentum not transversely thickened. 

13  (20) . Elytra with distinct, usually deep preapical emar

gination (stronger in females); epipleurae inter

rupted before apex. Elytral sculpture triploid or 

with primary keels only. 

14  (17). Pronotum with 2 marginal setae at each side. 

1 5  (1 6).  Primary intervals interrupted by large and usually 

metallic foyeae; secondary ones keel-shaped ..... . 

................ . . . . . . . . . . . . . . . . . 01. Limnocarabus (p. 1 55). 
1 6  (15). Primary intervals keel-shaped, wide, more or less 

depressed, the others reduced . . . . . .... . . . . . . . . . . . . . . .... . . . 
. . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . ........ 05 T achypus (part.) 

(= Autocarabus auct.) (p. 1 9 1). 

17 (14). Pronotum with 3-6 marginal setae at each side. 

18 (19). Metepisterna as long as wide. Elytra rather convex 

..... ..... . . ..... . . . . . . . . . ..... . . . . . . . . .... . . .  05. T achypus (part.) 
(= Autocarabus auct.) (p. 1 91) .  

19 (1 8) .  ,\letepisterna much longer than \vide. Elytra de-

pressed . . . . . . . . . . . . . . . . . . .  03. Carabus (s.str.) (p. 178).  

20 (13). Elytra not or feebly emarginate near apex, epi

pleurae not interrupted. Elytral sculpture variable. 
21 (22). Elytra with sharp primary keels, the other inter-

vals form very fine granulation . . . . . . . . . .. . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 09. Aulonocarabus (p. 207). 

22 (21 ) . Elytra with triploid or heptaploid, rarely pentap

loid sculpture or confuse, consisting not only of 

primary keels. 

23 (24). Elytra with triploid, or confuse, grater-like sculp-
ture, reduced to rows of granulate series . . . . . . . . . .  . 
. . . . . . . . . . . . . . . ...... 02'. Morphocarabus (part.) + 02n. 
Trachycarabus + 04. Eucarabus (p. 1 57). 

24 (23). Elytral sculpture heptaploid or pentaploid 

(tripoloid in C. fatreilleanus only) . 

25 (26). Sides of pronotum 'l.videly emarginate and more 

or less turned upwards, especially in the basal 
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part. Abdominal sterna with, or without (in Ibe-

rian species), ventral furrows ..... . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
. . . . . . . . . . . . . . . .. . . . . . . . . . . . .... .... 12. Oreocarabus (p. 221). 

26 (25) . Sides of pronotum narrowly margined over the 

whole length. Abdominal sterna normally with

out ventral furrows 

27 (28). Elytra with regular triploid or heptaploid sculp

ture (less regular only in carinthiacus). Legs rather 

long. - Species from the mountains of C. Eu-

rope (Alps, Carpathians) ..... . . . . . . . . . . . . . ..... . . . . . . . . . . . . . . . . 
...... . . . . . . . . . . . . . . . . . . .. . . . . ..... 11. Orinocarabus (p. 212). 

28 (27) . Elytra with confused heptaploid or pentaploid 
sculpture. Legs short. - Species of the taiga and 

tundra zones of N.E. Europe and Siberia (also 

for C. tmncaticollis) .. . . ... . .. . . . . . . . . .. . . . . . . . . . . . . . . . . . . . ... . . .. .. . 
. . . . . . . . . . . . . . . . . . . . . . . ........ .... . . . . 08. Diocarabus (p. 205). 

29 (2) . Mandibles long and usually narrow, sickle

shaped, curved along whole inner edge (Fig. 3.1 b), 

rarely feebly curved, but in that case head dilated 
with small labrum which is narrower than clypeus 

at base. 2nd antenna! segment of larvae with 2-7 

setae in apical part; their nasale usually with 1-2 

medial denticles and 2 smaller lateral ones -
('Carabi longimandibulares') . 

30 (31). Labrum small, partly covered by the clypeus and 

narrower than the clypeus at base. ::\facrocephalic 

species with the head strongly thickened, man-

dibles stout, feebly curved . . . . . ......... . . . . . . . . . . . . . . ....... . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 25. Iniopachys (p. 264) . 
31 (30). Labrum normal, wider than base of clypeus. 

d 

Fig. 3.2. Details of genus Carabus. 
a - C. (Heterocarabus) 111arietti, labial palpus; b - C. 
(A1egodontus) germarii, right mandible; c - C. (Pachycranion) 
schoenherri, right mandible; d - C. (Procmstes) coriaceus, la

brum. 



32 (35). The 4th antenna! segment pubescent in distal part. 
33 (34). Subapical segment of labial palpi with 4-7 setae, 

the apical seta horizontally inserted near apex (Fig. 
3.2a). Elytral intervals homodynamous, the pri
mary intervals with small, metallic punctures . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 21. Heterocarabus (p. 250). 

34 (33). Subapical segment oflabial palpi with 2-3 setae, 
without horizontal seta at apex. Elytral sculpture 
(in single European species) consisting of rows 
of primary tubercles, distinct secondary keels, and 
more or less reduced tertiary intervals . . . . . . . . . . . . . . . . .  
. . . . .. . . . . . . . . . . . . . . . . . . 22. Sphodristrocarabus (p. 251). 

35 (32). The 3th antenna! segment glabrous except few 
tactile distal setae. 

36 (47). Submentum with setiferous pores. 
37 (44). Penultimate segment oflabial palpi with 2 setae. 

Elytra not depressed. 
38 (39). The apical segments of all palpi strongly dilated, 

in males axe-shaped (trapezoid) . Dorsal surface 
brilliantly metallic. Elytra with larger primary 
foveae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
. . . . . . . .  26 (+27). Chrysocarabus (part.) (p. 265). 

39 (38) . The apical segments of all palpi slightly triangu
larly dilated. C pp er side duller (except in 
Chrysocarabus, but in this case the primary foyeae 
are very small) . 

40 ( 43) . Humeral margin of elytra distinctly serrated. Ab
dominal sterna "vith setiferous pores. 

41 (42) . Ventral furrows sharp and unbroken. Primary in
tervals keel-shaped. Legs mostly reddish-brown 

. . .. . . . .. . . . . . . . . . . . . . . . . .. . . . . . . .  16. Ctenocarabus (p. 238). 
42 (41). Ventral furrows at most slightly marked laterally. 

Primary intervals interrupted by large concolorous 
foveae. Legs black . . . . ............. . . . . . . . . . . . . . . . . . ......... . . . . . .  . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 18. Hygrocarabus (p. 239). 

43 (40). Humeral margin of elytra smooth. Abdominal 
sterna without pores. Primary intervals keel-
shaped . . . . . . . .. . . . . . . . . . . ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . 17. Rhabdotocarabus (p. 238). 

44 (37). Penultimate segment of labial palpi multisetose. 
Elytra more or less depressed. 

45 (46) . The apical segments of all palpi in both sexes 
strongly dilated, in males axe-shaped (trapezoid). 
Penultimate segment of maxillary palps with some 
apical serae. Elytral intervals more or less convex, 
often repeatedly interrupted, primary foveae small 
. . . . . . . . . . . . . . . . . . .. . . .. . . . . . . . . 19. Chaetocarabus (p. 241). 

46 ( 4 5) . The apical segments of pal pi in both sexes slightly 
triangularly dilated; penultimate segment of max
illary palpi without apical setae. Elytral intervals 
flattened, the primary ones with large, normally 
metallic foveae . . . . . . ......... . . . . . . . . . . . .. . . . . . . . . . . . ...... . . . . . . . . . . .  . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20. Platycarabus (p. 245). 

47 (36). Submentum without setiferous pores. 
48 (51). Labial palpi multisetose. 

49 (50). Head not thickened, antennae relatively long, 
mandibles strongly curved, basal tooth of right 

50 (49) . 

5 1  (48) . 
52 (53). 

53 (52) . 

54 (1). 
55  (56). 

56 (55). 

57 (62) . 

mandible bidentate (Fig. 3.2b) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23. Megodontus (p. 251). 
Head more or less thickened, antennae rather 
short, mandibles feebly curved, basal tooth of 
right mandible unidentate or blunt (Fig. 3.2c) .. 
. . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . 24. Pachycranion (p. 262). 
Labial palpi bisetose. 
Abdominal srerna with setiferous pores. Primary 
intervals keel-shaped or all elytral surface uni-
formly granulated or smooth .. . . . . . . . . . . . .. . . . . . . . . . . . . . .  . 
. . . . . . . . . . . . . . . . . . . . 26. Chrysocarabus (part.) (p. 265). 
Abdominal setiferous pores absent. Primary in
tervals of elytra interrupted, the secondary ones 
keel-shaped . . . . . . . ....... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  . 
. . . . . . . . . . . . . . . . . . . . . . . . . . 28. Macrothorax (part., see also 
couplet 58) (p. 274) . 
Pronotum without marginal setiferous pores. 
Mandibles short and wide (see couplet 2: 
brevimandibulares) . Body stout, convex, black 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  15. Pachystus (p. 234) . 
�1andibles long, curved - (see couplet 3 1 :  
longimandibulares) . 
Labrum normal, bilobed. Dorsal surface or vari-
able colour. 

58 (59) . Elytra with regular sculpture: primary intervals 
interrupted and forming rows of tubercles, the 
secondary ones keel-shaped . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . .  . 
. . . . . . . . . . . . . . . . . . . . . . . . 28. Macrothorax (part.) (p. 274). 

59 (58). Elytra without regular intervals. 
60 (61 ) . Elytra almost smooth, only minutely granulated. 

Protarsi in male with 3 dilated segments, with 
ventral pad of adhesive setae .. . . . . . . . . . . . . . . . .. . . . . . . . . . . .  . 
.. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 29. Lamprostus (p. 276). 

61 (60) . Elytra with rough tubercles not forming regular 
rows. Protarsi in male not dilated, without ven-
tral pad of adhesive setae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31. Procerus (p. 280) . 

62 (57) . Labrum trilobate (Fig. 3.2d). Dorsal surface dull 
black . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . 30. Procrustes (p. 277). 

01. Subgenus Limnocarabus Gehin, 1 876 
Type species C. clatrat/IS Linnaeus, 17 61 .  

Relatively large species, slightly depressed. Pronotum 
transverse subquadrangular, sides feebly sinuate before 
hind angles, with deep basal foveae and two marginal 
setae on each side. Elytra wide with crenulated humeral 
edge and strong preapical emargination; sculpture trip
loid, primary intervals forming rows of links interrupt
ed by rather large usually metallic foveae, secondary inter
vals more or less keel-shaped, tertiary intervals usually 
minutely granulated, sometimes reduced. Aedeagus vo
luminous with tooth-shaped sclerite in the endophallus �l'Ul\L !',\RT 
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SPECIAL PART 

(this structure brings Llmnocarabus together with E. Asi

atic subgenus Apotomopterus which is sharply distin

guished by other characters) . 

The subgenus includes one species with transpalaearctic 
range, but some authors regard maaki Morawitz, 1 862, 
from the Far East of Russia, N. China, Korea and N. Ja
pan as a distinct species. 

1 (1 ). The only European species. Dorsally more or less 

shiny, dark-bronze to black with greenish of 

bronze lustre, primary foveae coppery, brassy, or 
green. 25-36 mm (in E. Asia to 38 mm). Wings 
dimorphic, some specimens are able to fly. - Tem

perate zone of Eurasia. Strongly hygrophilous, 
lives along shores of rivers and lakes (E. Eu
rope), but mainly in marshes and bogs; found 
also in salt marshes on clayish soil (Netherlands, 
S. Europe and Kazakhstan), sometimes at high 

altitude (up to 2000 m in E.Anatolia) . ............ . .  . 

. . . ..... . . . . . . .  01.001. C. (Limnocarabus) clatratus 
Linnaeus, 1 76 1  (p. 1 55). 

Divided into several subspecies: 

a) subsp. clatratus Linnaeus, 1 761  - Body medium 

sized (26-32 mm) , elytra moderately convex, primary 
foveae large and numerous, usually coppery, links of keels 

between them rather short and flattened, dorsal side 
moderately shiny, bronze- or greenish-black. - Europe 
except N. and S. parts: Belgium, the Netherlands, Ger
many, N. Switzerland, Czechia, Poland, Lithuania, 
Byelorussia, N. U kraine, W. Rus sia: provinces of 
Smolensk, Bryansk, Kaluga, Moscow, Riasan, N. and E.  
Russia to C.  Siberia and Kazakhstan. 

b) subsp.jansoni Kraatz, 1 890 - Small (22-27 mm, rarely 
to 20 mm), more shiny, elytra relatively convex, sculpture 

and colour as in the nominate subspecies, primary foveae 
usually larger and brighter; 1 st segment of antenna and 

femora rarely red. Body stout. Margins of pronotum mark

edly rounded, elytra short. Dorsal surface mostly metallic 

greenish. - British Isles (see Kryzhanovskij et aL, 1 995, p. 
42, note 29). 

c) subsp. auraniensis J. Muller, 1 902 (= epirensis Purkyne, 

1 928) - Large (28-36 mm, rarely to 23 mm), flattened; 

hind angles of pronotum wide, rounded; primary foveae 
small, secondary keels stronger, tertiary ones forming small 
granules. Colour dark, mostly black. Apical lobe of 

aedeagus acute. - S. Austria, Hungary, S. Slovakia, Balkan 
states (in Greece only in N. parts), Moldova, S. Ukraine. In 
the east of the range there is a transition zone to stygius, 
and in the west (Adriatic coast of Italy) to subsp. antonellii. 

d) subsp. antonelliiLuigioni, 1921 - Related to auraniensis, 
but elytra more convex and shorter, the primary metallic 
foveae larger and the sides of pronotum more sinuous, 

hind angles forming longer lobes. Apical lobe of aedeagus 
wider and curved beneath. - N. and C. Italy from Pied-
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mont to Lazio. The specimens from the Adriatic coast 

(Venezia, Ravenna), attributed normally to antonellii (Casale 
et aL, 1 982), are transitional to auraniensis. 

e) subsp. arelatensis Vacher de Lapouge, 1 903 - Similar 
to antonellii, but elytra comparatively shorter, primary foveae 

often not metallic. 25-31 mm. - S. France (regions of 
Narbonne, Montpellier, Camargue). 

(Probably not European: subsp. stygius Ganglbauer, 1890) 

- Large (30-36 mm) and dark, elytra more parallel-sided than 
in other subspecies, primary foveae small and shallow, sec
ondary keels relatively less convex, the tertiary ones form dis
tinct rows of tubercles (especially in basal part). - Form of 

Transcaucasus and Asia Minor, only marginally a European 

subspecies. Russia: Rostov province, Kalmykia; in E. Caucasus 
transitional to ssp. aurianensis and in N. Caucasus to ssp. clatratus. 
Mostly in slightly salty soils). 

021• Subgenus Morphocarabus Gehin, 1 885 
Type species C. monilis Fabricius, 1 792 

+ 
0211• Subgenus Trachycarabus Gehin, 1 885 

Type species C. scabriusculus, Olivier, 1 795 
+ 

04. Subgenus Eucarabus Gehin, 1 885 

Type species C. ulrichii Germar, 1 824 

This complex of 3 separate subgenera is the largest among 
the European Carabus. In all, the species are rather variable in 
structure and appearance. Many authors have subdivided them 
into two subgenera: Morphocarabus Gehin, 1885: 1..'VIII (type 
species: C. monilis F.) and Eucarabus Gehin, 1885: XXI (type 
species: C. ulrichii Germar), principally on the basis of 
endophallic structures and larval characters. For several rea

sons we have re-established the subgenus TradrycarabusGehin, 
1885. However, the taxa within this complex are joined by a 
series of intermediate forms and it is difficult to separate 
them in a simple key. So here they are dealt with together, with 

the proper subgenus name given for each species. Further
more, Tracfycarabus has been demonstrated to be a polyphyl
etic group by Ishikawa (1978), and it is often treated as a 

synonym of Morphocarabus (Deuve, 1994). Brezina (1994, 
1999), however, retained Tracfycarabus as a distinct subgenus 
for C besseri, C coriaceipennis, C. estreicheri, C. latreilki ( s. lato), C 
mandibularis, C. planarius, C planus, C scabriusculus and C sibiricus 
(s. lato: including bosphoranus, errans and haeres). 

These subgenera have been dealt with in one key for 
many reasons stemming from both practical and taxonomical 
points of view (see discussion below). C cristoforii Spence 
has been included, although it is noted as belonging to 05. 
Autocarabus in the checklist of Turin et aL (1993). The 
position of C. cristoforii in Tac�ypus (= Autocarabus) has 
been accepted by Brezina (1994, 1 999), although Zaballos & 
Jeanne (1994) have attributed it to T mesicarabus Reitter, 1 896. 

Moreover, several other subgenera have been proposed: 

Eute/rJcarabus Gehin, 1 885 (for C amensis), XJstrocarabus Reit-



ter, 1 896 (for C catenulatus and C pan-ryssz), Loxocarabus Reit
ter, 1896 (for C obsoletus), Apostocarabus Reitter, 1 896 (for C 
odrJratus), Pancarabus Reitter, 1 886 (for C aemginosus), Basilico
carabus Vacher de Lapouge, 1931 (for C. regalis), and several 
others. According to us, all these names are superfluous. 

Deuve (1 991 )  united Eucarabus (ulrichii, arvensis, 
stscheglowi etc.) with Carabus (s.str.) and placed it into his 
supra-subgeneric group 'Digitulati'. Makarov (in: Turin et 
al., 1 993) proposed to exclude C. obsoletus from 
Aforpbocarabus and unite it in Autocarabtts with C. cancellattts 
and C. auratus on the basis of larval characters. Brezina 
(1 994) finally ascribed to Eucarabus the species: C. arvensis, 
C catenulatus, C. cumanus, C. df!Yrollei, C. italicus, C. obsoletus, 
C. parrl!Jssii, C. stscheglowi, and C. ulricbii. Zaballos & Jeanne 
(1 994) listed C. df!Yrollei in Eutelocarabus Gehin, 1 885. 

Body moderately to strongly convex, never distinctly de
pressed or stretched. Mandibles short, antennae in males 
v.;th middle segments swollen laterally at apex or simple. 
Submentum with setiferous pores, not transversely thick
ened, the labial palpi bi-, or very rarely trisetose. Pronotum 
usually with 3-5, more rarely with only 2 lateral setae. Elytra 
with or without very slight subapical excision, with triploid 
or confuse, grater-like sculpture; several supplementary in
tervals may be developed on the outher side of 3rd primary 
interval, sometimes 1-2 additional primary ones are included. 
Abdominal furrows absent or faint. Upper side often me
tallic or with metallic lustre. Many species, for example C 
arvensis, C. ulricbii, C obsoletus, and most members of C. 
monifis-complex, are extremely variable in colour: brassy, cop
pery-red, green, blue, ,;olet or black v.;th or without metallic 
tint; the margins often differ from the discs of pronotum 
and elytra; colour of head and pronotum sometimes 
strongly contrasting with that of the elytra. 

1 (48). Pronotum mostlywith 3-5 marginal setae on each 
side, rarely v.,;th only two setae, in which case the 
elytral intervals are convex and not forming grater-

A number of rather distinct subspecies, six of them 
in Europe. 

a) subsp. arvensis Herbst, 1 784 - Secondary keels of 
elytra less convex than the primary rows of tubercles; all 
intervals rather uniform in width and convexity, slightly 
to moderately transversely wrinkled. Microsculpture of 
elytra moderately strong, fairly shiny, colour variable. 1 6-
23 mm (in the mountains of C. Europe to 14 mm). -
Austria (except the Alps), Germany (except its S.W parts), 
N. Czechia, Poland, Fennoscandia, Baltic States, N. and 
C. Russia. In the E. of Volga populations hind angles of 
pronotum with very short lobes (bascbkiricus Breuning, 
1 932); they form the transition to the Siberian subsp. 
conciliator Fischer von Walheim, 1 822. 

b) subsp. noricus Sokolar, 19 10  - Similar to preceding 
form, size small (13-1 7  mm), rather short and wide, sculp
ture rougher, colour duller. Populations inhabit Jura, N. 

and E. Alps to S.E. Austria and N.E. Italy, mountains of 
Czechia. Mostly above 1 800 m. 

c) subsp. carpatbus Born, 1902 - Different from the nomi
nate form by the strongly transversely wrinkled intervals, 
rather dull upper surface and smaller size (14-1 8  mm). -
Carpathian Mts. of Slovakia, S. Poland, Romania, Ukraine; 
also in the lowlands of Ukraine to Kharkov province. 

like granulation. Dorsal surface mostly metallic a 

2 (43) . 

3 (12). 

4 (5). 

polychromous. (Morphocarabus Gehin + 
Eucarabus Gehin). 

Pronotum with 3 or more lateral setae. 
All elytral intervals more or less uniformly and 
densely transversely wrinkled. 
Hind angles of pronotum short, v.;dely rounded, 
extending slightly beyond the basal side. Elytra 
slightly convex, with prominent shoulders. 
Middle antenna! segments in male swollen later
ally at apex. Colour extremely variable, almost 
always metallic. 1 3-25 mm (Aedeagus: Fig. 3.3a). 
- Distributed throughout N. and C. Europe and 
Siberia to Sakhalin, N. China and N. Japan. ,\fostly 
in open forests, in the S. in mountains . . . . . . . . . . . . . 
........ . . . . . . . . . . . . . . . . 04.001. C. {Eucarabus) arvensis 
Herbst, 1 784 (arcensis auct.) (see note in Chapter 
5, p. 1 82). 

\ I 

g 

Fig. 3.3. Details of subgenus Eucarabus (aedeagus) . 
a - C. (E.) arvensis-, b - C. (E.) dl!Jrollei; c - C. (E.) parrf!Yssii; 
d - C. (E.) stscheglowi; e - C. (E.) catenulatus; f - C. (E.) 
obsoletus; g - C. (E.) italicus; h - C. (E.) ulrichii. SPECL\L P.'\RT 
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d) subsp. venetianus Bernau, 1 91 4  - Similar to carpathus 
in the roughly sculptured dull elytra with short and wide 

primary tubercles, and in size (17-19 mm), but isolated 
geographically: S.E. Alps in N.E. Italy (Alpi and Prealpi 
Venete, Venezia Tridentina) and S.W Slovenia. 

e) subsp. 9lvaticus Dejean, 1 826 - All intervals only 
slightly wrinkled, secondary ones often smooth, keel
shaped, more convex than the primary rows of tubercles, 
upper surface with indistinct rnicrosculpture, shiny. 1 7-25 
mm. - British Isles, N. and E. France, Belgium, Nether
lands, S.W Germany, W Switzerland. In the mountains 
of S.E. France, several isolated populations have been de
scribed as distinct subspecies (jamgei Colas, 1 97 1 ;  thebaudi 
Colas, 1 971). Quite distinct from Cevennes have been de
scribed as costalis. 

5 (4) . Hind angles of pronotum longer, lobe-shaped. 
6 (7). Antennae and palpi very thin, \vith middle seg

ments in male simple. Aedeagus strongly narrowed 
apically (Fig. 3.3b). Upper side shiny, colour vari-
able. 1 5-20 mm - N. Portugal, N.W Spain . ....... . . 
. . . . . . . . . . . . . . . . . . . 04.003b. C. (Eucarabus) deyrollei 
Gory, 1 839 (p. 1 86). 

7 (6). Antennae and palpi of normal shape, middle 

segments of antennae in male swollen laterally at 

apex. Aedeagus moderately narrowed apically, its 
apex of various shape. 

8 (9). General shape ovate, wide and stocky, pronotum 
strongly transverse (\X1 /L more 1 .6), its sides regu
larly rounded. Upper side slightly shiny. Aedeagus 
apically rounded (Fig. 3.3c). Colour variable, usu
ally blue, greenish or violet. 1 8-32 mm. - N.W 
part of Balkan Peninsula: Croatia, Bosnia, Herce-
govina . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
. . . . . . . . . . . . . . . . . ... 04.006. C. (Eucarabus) parreyssii 
Palliardi,1825 (p. 1 88). 

Two rather distinct subspecies: 
a) subsp.parrryssii Palliardi, 1 825 (= gattereriGehin, 1 882) 

- Smaller (1 8-26 mm) and very wide. Colour more vari
able. - Croatia, Bosnia, N. Hercegm;na, E-Serbia: see (ssp.) 
tippmannianus in the Checklist. 

b) subsp. plassensis Born, 1 907 - Larger (25-32 mm), 
relatively elongate. Colour mostly dark blue or purplish 
blue, other varieties are fairly rare. - Bosnia: Bihac, Drenovac, 
Prenj Planina; Hercegovina: Plasa, ,;cinities of.Mostar. 

9 (8). Habitus elongate-ovate, pronotum moderately 
transverse (\X1 /L= 1 .4-1 .5). Aedeagus of other 
form (Fig. 3.3d,e) . 

1 0(1 1) .  Antennae relatively short, just reaching the base 
of the pronotum. Smaller: 1 5-22 mm. Colour 
variable, margins usually brighter, contrasting 
with the rest of upper side. Apex of aedeagus 
narrow, acutely pointed (Fig. 3.3d). - N.E. 
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Ukraine, the foothills of Crimea, E.  Russia, 

S.W Siberia. The S. part of forest zone and the 
forest-steppe, mostly in deciduous and mixed 

forests . . . . . . . . . . . . . . . . . . .. . . . . . . . . . ........... . . . . . . . . . . . . . . . . . . .......... . .  
. ... . . . . . . . . . . . . .. 04.007. C. (Eucarabus) stscheglowi 
Mannerheim, 1 827 (p. 1 89). 

1 1  (10) .  Antennae of normal length, reaching the basal 

quarter of the elytra, 5-8th segments in male swol

len laterally at apex. Larger: 22-35 mm, usually 
more than 28 mm. Moderately shiny above, usu
ally blue, violet or bluish-black, sometimes 
cupreous or green, margins violet, purple, red
dish-cupreous or green. Aedeagus wide, hooked 
at apex (Fig. 3.3e). - N.E. Italy, S.E. Austria, N.W 
part of Balkan Peninsula. In the forests from 
lowland to subalpine zone . .. . . . . ....... . . . . . . . . . . . . . . . . . . . .  . 
. . . . . . . . . . . . . . . . . 04.002. C. (Eucarabus) catenulatus 
Scopoli, 1 763 (p. 1 85). (= catenatusPanzer, 1 805). 

Two subspecies: 
a) subsp. catenulatus Scopoli, 1 763 - Elytra moderately 

wide, convex, tl1eir intervals distinctly transversely wrinkled. 
28-34 mm (subalpine forms up to 22 mm, frequently 
cupreous-green: rattii Mandi). - N.C. to N.E. Italy (to the 

W to the Como lake), S. Switzerland (Tessin), Slovenia, 
Croatia (except its Adriatic part), Bosnia, Hercegovina. 

b) subsp.fontanellae Reitter, 1 896 - Elytra wider, rather 
flattened, their intervals feebly wrinkled, slightly distinct 
from the typical form. 30-35 mm. - Croatia: Mts. Velebit, 
Dalmatian shore and its islands. 

1 2  (3). All elytral intervals not transversely wrinkled, at 
most slightly granulate; if tertiary intervals 
wrinkled, then the secondary ones smooth and 
convex. 

1 3  ( 1 4) .  Hind angles o f  pronotum forming rather long, 
acutely pointed lobes, strongly bent down
wards. Elytral intervals almost smooth, flat or 
slightly convex, primary foveae usually small 

and shallow. Colour extremely variable: blu
ish-black, blue, golden-green or coppery-red, 
dull or shiny; pronotum and elytra sometimes 
of different colours. Aedeagus (Fig. 3.3f) 1 7-
30 mm. - Carpathians and adjacent mountain 
groups from Moravia and Tatra to N. Serbia, 
from foothills and valleys to alpine zone, es-
pecially in forests . . . . . . . ........... . . . . . . . . . . . . . . . . . . . . . . . . ....... .. 
. . . . . . . . . . . . . . . . . . . . . .  04.005. C. (Eucarabus) obsoletus 
Sturm, 1 81 5  (p. 1 87). 

Several subspecies have been described, although not 
recognised by some authors: 

a) subsp. obsoletus Sturm, 1 8 1 5  - Elongate-ovate; 
pronotum with longer and acute lobes of hind angles. 
Elytral intervals flat or scarcely convex, primary foveae rather 



indistinct; the external space of the 3rd primary interval 
irregularly granulated. 22-30 mm. - Mountains of Moravia, 
Tatra, Beskides, N. Carpathians from Slovakia to Bukovina 
and N. Moldova. 

b) subsp. uhligiVacher de Lapouge, 1 908 (= mallaszianus 
Breuning, 1 932) - Similar to preceding, but much smaller 
(1 9-23 mm), elytra somewhat wider and more convex. 
Colour black, purplish-blue or green. - E. Carpathians: 
Ceahleu, Caliman, Rareul, subalpine and alpine zones. 

c) subsp. pru1111eri Mallasz, 1 901 - Similar to nominate 
form, but hind angles of pronotum wider and 1 -2 inter
vals visible on the outside of 3rd primary interval; primary 
foveae shallow but distinct. Upper side mostly green, cop
pery-red or two-coloured. 24-28 mm. - Romania: N.E. 
Transylvania and N. Moldova. 

d) subsp. Jossulffer Fleischer, 1 893 (= nagyagensis Seidl.) 
- Body rather narrow, primary intervals interrupted by large 
shallow foveae, secondary ones faintly convex. 21 -26 mm 
- Romania: W. Transylvania: Cluj, Aiud, Hunedoara, Bi
har i\Its. 

e) subsp. carpathicus Palliardi, 1 825 - Hind angles of 
pronotum rather short. Elytra relatively shorter and more 
rounded on sides, all intervals distinctly convex, 2-3 in
tervals are visible on the outside of the 3rd primary one, 
primary foveae moderately large. 1 7-27 mm. - Romania: 
S. Transylvania; Serbia: Vojvodina (Banat) . This form has 
been described from larger individuals from the lower 
mountain zone; small specimens (1 7-20 mm) from the 
subalpine zone of Voj vodina are named euchromus 
Palliardi, 1 825. 

14 (13). Hind angles of pronotum slightly protruding 
behind its base, or longer but rounded at apex 
and not bent downwards. 

15 (1 8). Base of pronotum almost straight, hind angles 
slightly surpassing the level of its base. 

16 (1 7).  Sides of pronotum narrowly margined, not bent 
upwards. General shape elongated, elytral inter
vals uniformly convex, all interrupted usually in 
the rows of more or less long links. Colour vari
able, in the nominate subspecies usually black or 
brownish-violet with margins of pronotum and 
elytra and primary foveae shiny: green, golden, 
coppery-red. Femora sometimes red. 20-30 mm 
(in Europe less than 26 mm). - Polar Ural; widely 
distributed through Siberia to the Pacific and N. 
Sakhalin, N. Mongolia, N. China, and N. Korea. 
Several subspecies, mainly in E. Asia. European 
individuals belong to the nominate form, or to 
the recently described subsp. dshvangiMenshikov 
& Gorbunov; 1 997 ............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
. . . . . . . . . . . .  02.011. C. (Morphocarabus) hummeli 
Fischer von Waldheim, 1 823 (p. 1 66). 

17 (16). Sides of pronotum more widely margined and 
feebly bent upwards. Elytra convex, their sculp-

ture similar to that of the preceding species. Up
per side shiny, coppery-brown, reddish-cupreous, 
brownish-violet or dark-blue, margins often an
other colour, legs black with reddish-brown tibiae; 
antennae also reddish-brown. 1 7-23 mm. - E. 
Russia, W. and C. Siberia to Baikal and Lena, 
mostly in forests . . . . . . . . . . . . ......... . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . 02.010. C. (Morphocarabus) henningi 
Fischer von Waldheim, 1 8 1 7  (p. 1 65). 

Three subspecies in Europe, one of them described 
recentl:: 

a) subsp. henningi Fischer von Waldheim, 1 81 7  - 1 7-22 
mm. E. European Russia, Urals. 

b) subsp. oviformis Beheim & Breuning, 1 943 - Polar 
Ural, Vorkuta. Tooth in mentum shorter of same length 
as the lateral lobes. Elytral intervals interrupted into short 
links. 

c) subsp. peczoricus Obydov, 2000 - Republic Komi, 
Kosiyu River mouth (Pechora Rivers basin). Differing from 
oviformis by tooth in mentum longer than the leteral lobes. 
Elytral sculpture smoother, secondary and tertiairy inter
vals integrated or interrupted into long links. Apical lamella 
of aedeagus longer and narrower. 

1 8  (1 5) .  Hind angles of pronotum forming distinct 
rounded lobes. 

1 9  (24). Pronotum with hind angles moderately short, 
feebly turned behind its base. 

20 (21). All elytral intervals more or less uniform, pri
mary ones interrupted by scanty foveae, the oth
ers also interrupted and usually granulated, rarely 
smooth. Colour of upper surface variable, in 
Europe mostly brassy or bronzed-brown, rather 
shiny. 1 9-28 mm. - E. part or European Russia, 
Siberia in the E. to the Lena and Lake Baikal; N. 
Mongolia. Mostly in taiga zone in light forests, 
meadows and cultivated lands . .. . . . . . . . . .. . . . . . . . . . . . . . . .  . 
. . . . . . . . . . . . . . . . . 02.017. C. {Morphocarabus) regalis 
Fischer von Waldheim, 1 822 (p. 1 71) .  

2 1  (20). The tertiary intervals of elytra fainter than the 
primary and secondary ones; primary intervals 
forming distinct rows of tubercles. 

22 (23) . Small: 1 3- 1 6  mm. Middle segments of antennae 
in male simple. Tertiary intervals reduced. Colour 
of upper side variable; 1 st antenna! segment and 
femora sometimes red. - Pyrenees of Prance and 
Spain; above 1 800 m. Included in the subgenus 
Autocarabus by Deuve (1 991,  1 994) and Brezina 
(1 994, 1 999) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
. . . . . . . . . . . . . . . . . . 04.003a. C. (Eucarabus) cristoforii 
Spence, 1 82 1 (p. 1 86). 

23 (22) . Larger: always more than 20 mm. Elytral inter
vals usually strongly convex, especially the sec
ondary ones; primary intervals interrupted into �PFU \ I .  P \R'I 

KEY TO THE ADULTS CHAPTLR j 81 



SPECIAL P\RT 

short tubercles; tertiary ones wrinkled and granu
lated, sometimes very reduced. Colour variable, 
antennae and legs always black. Aedeagus (Fig. 
3.3h). 20-34 mm (usually more than 24 mm). -
C. and S.E. Europe from S. Belgium, S.W. Ger
many and E. Austria to S. Poland, W. Ukraine, 
Serbia, Bulgaria . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . .  . 
. . . . . . . . . . . . . . . . . .. . . . . .  04.008. C. (Eucarabus) ulrichii 
Germar, 1 824 (= ullrichi auct.) (p. 1 90). 

Several infraspecific taxa; their discrimination is difficult 
in some cases and the infraspecific taxonomy needs fur
ther study. In the opinion of J. Tosevski (in /itt.), u/richii 
u/richii (monochromatic) and u/richii Jastuosus (polychro
matic) are the only valid subspecies. 

a) subsp. ulrichii Germar, 1 824 (incl. soko/ariBorn, 1 904) -
Body large (24-33 mm), stocky. Pronotum strongly trans
verse, almost twice as wide as long, hind angles short, widely 
rounded, side margin narrowly bent upwards. Tertiary inter
vals of elytra densely wrinkled. Colour bronzed-brown to 
reddish-cupreous, sometimes violet, blue or bluish-violet. -
Not in Belgium and Luxemburg, although cited by Breun
ing, 1932; also not in the Netherlands, as cited in some works, 
e.g. Blumenthal in Freude et aL, 1976. S.W. Germany, S.E. 
Germany (Niederbayern, Sachsen), W., S. and E. Austria, Cze
chia, Slovakia, S. Poland, Romania (except in the S.), Moldo
va, W. Ukraine, Hungary, N.E. Croatia, N. Serbia. 

b) subsp. fastuosus Palliardi, 1 825 - Body narrower. 
Pronotum less than twice as wide as long, hind angles 
form longer lobes. Elytral sculpture similar to nominate 
form. Colour extremely variable, often blue-violet. 22-34 
mm. - S.W. Romania (Banat) . Specimens transitional to 
subsp. arrogans from S.W. Romania and Vojvodina with 
smooth elytral sculpture and very bright colour have been 
described as superbus Kraatz, 1 878. 

c) subsp. rhilensis Kraatz, 1 876 (stussineri Gehin, 1 885) 
- Related to the preceding subspecies, more shiny; elytral 
sculpture slightly less marked, tertiary intervals feebly 
wrinkled. Upper surface usually reddish-cupreous or green. 
20-30 mm - S.E. Austria (Carinthia, transitional popula
tions to subsp. ulrichii (s.str.)), Slovenia, Croatia, Bosnia. S. 
Serbia, Bulgaria. 

d) subsp. arrogans Schaum, 1 858 - Close to fastuosus. 
Strongly shiny above, tertiary intervals very reduced, pri
mary and secondary slightly convex, the intervals not or 
very feebly wrinkled. Upper surface bicolorous: head and 
pronotum bright-green, elytra coppery- or golden-red. 27-
34 mm - E. Serbia: Negotin, Majdanpek, Milanovac. 

24 (19).  Hind angles of pronotum lobate, rounded, 
strongly bent upwards behind its base. 

25 (26). Basal foveae of pronotum deep, elongated. Ely
tral sculpture similar to that in C. ulrichti. Wings 
reduced, rather long and wide; rudiments extend
ing to the 1 /2 length of the elytra. Upper side 
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usually cupreous, sometimes with greenish to red
dish lustre, margins and primary foveae brighter, 
usually greenish. Aedeagus (Fig. 3.3g) 1 6-27 mm. 
- Italy, from S. Alps to Campania and Abruzzi, 
absent in the Adriatic shore of the peninsula; S""1t
zerland: Tessin. - Mainly in wet meadows or edg
es of canals and ditches, sometimes in marshes, 
bushes and wet forests. In lowlands, rarer in foot-
hills and mountains up to 1000-1 500 m . .. . . . . . . . . . . 
.. . . . . . . . . . . .. . . . . . . . . . . . 04.004. C. (Eucarabus) italicus 
Dejean, 1 826 (p. 1 87). 

Two rather distinct subspecies: 
a) subsp. italicus Dejean, 1 826 - Smaller (1 6-22 mm), 

more narrow and elongated. Tertiary intervals less convex 
than the secondary ones. Cpper side brighter, metallic. -
N. Italy. 

b) subsp. rostagnoi Luigioni, 1 904 - Larger (21 -27 mm), 
wider and more plump. Tertiary intervals almost as con
vex as the secondary ones. Upper side duller, brownish
bronzed to bronzed-black, sometimes with greenish lus
tre. - C. and partly S. Italy, Toscana to Campania, rather 
rare. 

26 (25). Basal foveae of pronotum shallo""� round. Elytral 
sculpture mostly more uniform. \X'ings strongly 
reduced . .. ... . . . .. . . .. . .  (C. monilis-species-group): 

Probably the most intricate group among all European 
Carabus. Highly numerous, mostly allopatric races but here 
and there also with cases of sympatry. All of them are simi
lar in the structure of the aedeagus. Forming transitional 
populations in some areas but sharply differing in others. 
Many authors regard all of them as subspecies of one or 
two species. We prefer to treat them as a complex of 9 
(following) species, divided into 2 groups (or superspecies). 

27 (38). Elytra with 3 primary intervals, rarely with 4, but 
in that case all intervals either strongly flattened or 
convex but strongly and densely interrupted; dif
fering from similarly sculptured rothi by the long 
lobes of hind angles of pronotum, and shape of 
the aedeagus . . . . . . . . .  (monilis-subspecies-group). 

28 (29). Elytra with regular rows of primary tubercles or 
chains of longer links; the other intervals not or 
scarcely interrupted; sides of pronotum regularly 
rounded, slightly bent upwards. Aedeagus rather 
wide, its apical lobe relatively short, widely 
rounded apically (Fig. 3.4a). Colour variable. 1 7-
32 mm. - W. and partly C. Europe: British Isles, 
France (except the region bordering the 
mediterranean), Belgium, Netherlands, S.W. Ger
many, Switzerland, Italy (only in NW Alps). Other 
records refer to introduced individuals . . . . . . . . . . . . . . 
. . . . . . . . ........ 02.014. C. (Morphocarabus) monilis 
Fabricius, 1 792 (p. 1 68). 



Many infraspecific forms have been described, most of 
them from S. France (see Deuve, 1 994) . We recall here the 
main subspecies (see note in Chapter 2, Checklist, p. 1 9) :  

a) subsp. monilis Fabricius, 1 792 - Body always elon
gated and convex. Intervals slightly convex, rather feebly 
interrupted. Variable in colour and size (22-30 mm, usu
ally less than 27 mm). - The major part of Europe. 

b) subsp. subpyrenaeus Vacher de Lapouge, 1 925 - Rather 
small (22-26 mm), narrow, green, rarely greenish-bronzed 
form. - N. slope of C. Pyrenees. Smallest polychromous 
specimens from Pie de Nore (Aude) were described as 
norensis Pham, 1 977. 

c) subsp. alticola Bellier, 1880 -Body short, slightly con
vex, usually bright-green, rarely blue or bronzed. Blackish 
specimens from Mt. Ventoux have been described as 
i<rnfusicus Bellon & Tarrier, 1972. - Isolated form, living in 
the Prealps of the Provence (France). 

d) subsp. saouensis Mand!, 1967 - Body wide, slightly 
convex; intervals very flattened, homodynamous, colour 
highly polychromous. - France, Dr6me. 

e) subsp. consitus Panzer, 1 809 - Large (27-32 mm), 
tertiary intervals usually more or less reduced. - Lowland 
of W. Switzerland and E. France. 

£) subsp. schartoniHeer, 1837 (= taunicus Heyden, 1871) 
- Very small (1 7-22 mm), narrow and convex, tertiary in
tervals more or less reduced. - High mountains of E. 
France (Vosges,Jura, Alps of Dauphine), W Switzerland, 
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Fig. 3.4. Details of subgenus Morphocarabus. 
a - C (M.) monilis, aedeagus; b - C (M.) scheidleri, aedeagus; 
c - C (M.) excellens, aedeagus; d - C (M.) comptus, aedeagus; 
c - C (M.) hampei, aedeagus; f - C (M.) odoratus, aedeagus; 
g - C (M.) karpinskii, aedeagus; h - C. (M.) odoratus, side 
view of elytra; i - C. (M.) karpinskii, the same. 

S.W Germany (Taunus, Vogelsberg) . According to Deuve 
(1994), sabaudus is a synonym of schartowi. 

29 (28). Elytra only rarely with regular primary rows of 
tubercles or links, but in that case pronotum with 
the maximal width before the middle and its sides 
rather strongly bent upwards. Aedeagus nar
rower, its apical lobe longer (Fig. 3.4b). 

30 (37). Elytral intervals moderately convex or flattened, 
all of them interrupted as a rule, or, more rarely, 
the primary ones only, but in that case sides of 
pronotum strongly bent upwards. Male anten
nae mostly laterally swollen at apex. 

31 (36). Primary intervals not clearly different from the 
others. 

32 (35). All intervals moderately to slightly convex or flat
tened. 

33 (34). The 4th primary interval not developed, inter
vals moderately convex. Colour extremely vari
able, more often bluish-violet to greenish-black. 
25-30 mm (rarely to 35 mm). - S. Germany (E. 
Bavaria), E. Austria, Czechia, W Slovakia, S.W 
Poland, W Hungary . . . . . . ........ . . . . . ........ . . . . . . . . . . . . . ...... . 
. . . . . . . . .  02.021a. C. (Morphocarabus) scheidleri 
Panzer, 1799 (p. 1 75). 

Some subspecies: 
a) subsp. scheidleri Panzer, 1 799 - Body narrow and 

convex, intervals slightly convex, more feebly inter
rupted. Length 25-35 mm (usually less than 30 mm) . 
Antennae of males distinctly laterally swollen at apex. -
E. Bavaria, Czechia (incl. Moravia and Silesia) , S. Po
land, Austria (except true montane regions), W Hun
gary. Mostly in open landscapes. Large (30-35 mm) dull
violet individuals occur in the forests of E. Austria 
(floriani Penecke, 1 905) . 

b) subsp. preysleri Duftschmid, 1 8 1 2  - Differs from 
scheidleri in the flattened elytral intervals. Antenna! seg
ments slightly swollen laterally at apex. - N.E. Austria. 
Probably, not subspecifically distinct from scheidleri 
scheidleri. Shorter and less convex form found in Slovakia 
and N. Hungary and described as pseudoprryssleriBreun
ing, 1 932. 

c) subsp. he/fen' Ganglbauer, 1 892 -Differs from scheidleri 
(s.str.) in the narrower pronotum, shorter elytra and dis
tinctly punctate elytral striae; elytral intervals moderately 
convex, often granulated or punctate. Colour variable. -
Slovakia: Bratislava. Nitra, Trenczen, Moravia, part of 
Bohemia, N. Hungary, ?W. Ukraine. 

d) subsp. styriacus Kraatz, 1 887 (= pannonicus Csiki, 
1 906) - Similar to scheidleri, but smaller (25-30 mm), 
pronotum wide, transverse, its sides evenly rounded. 
Elytral intervals moderately convex, striae distinctly punc
tured. Colour variable. - S.E. Austria: Styria; N. Slovenia, 
W Hungary. SPECL\L P \RT 
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34 (33). The 4th primary interval distinctly developed, in

tervals flattened to feebly convex. Antennae of 

males not laterally swollen at apex. Colour vari

able, usually rather dark: bluish-black, dark-blue, 
purplish-black or black, sometimes brassy. 26-32 

mm. - The area of distribution stretches along 

N. Carpathians: E. Slovakia, \'\:'. ukraine (prov

inces of Lviv, Ivano-Frankovsk, Uzhgorod, 
Tshernovtsy),  northernmost Romania. Mostly in 

lowlands and foothills. - Individuals from the 

W part of area (E. Slovakia, vicinity of U zhgorod) 
were described as subsp. ronqyi Csiki, 1 906, dif-
fering by more convex elytral intervals . . . . . . . . ...... . 

. . . . . . .  02.023a. C. (Morphocarabus) zawadzkii 
Kraatz, 1 854 (p. 1 77). 

Note: 02.023b. C. zherichini Shilenkov, 1 990 should be 
added here, because of a recent record within the Euro
pean territory (see p. 1 78). 

35 (32). Elytral intervals moderately to strongly converg

ing, usually densely interrupted, sometimes the 
primary ones form series of links, the others al

most unbroken. Colour very variable. Mostly large 

individuals (27-37 mm), smaller specimens (22-

27 mm) can be found in the mountains of Bosnia 
and Hercegovina. - S.E. Austria, Slovenia., Croatia, 
W and N. Serbia (including Vojvodina), Bosnia, 
Hercegovina, S.W and C. Romania. Mostly in low-

lands, here and there to subalpine zone . .... . . ...... . 

. . . . . . . . . . . . . . . . . 02.013. C. (Morphocarabus) kollari 
Palliardi, 1 825 (p. 1 6  7). 

Several subspecies are known; infraspecific taxonomy 
very intricate: 

a) subsp. kollari Palliardi, 1 825 - Large and wide (32-37 
mm). Usually 5-6, sometimes up to 8 external intervals on 

the 3rd primary ones, often present the 4th and some

times the 5th primary intervals. Colour variable, the sides 

of pronotum and elytra often contrastingly coloured, but 
dark-blue individuals predominate. - W Romania: Banat, 

Mehadia, Baie Herculeane, Krasowa, W Valakhia. 
b) subsp. semetn.cus Kraatz, 1 878 - Smaller and nar

rower (28-32 mm). Elytral intervals more strongly inter
rupted. - S.W Romania, N.E. Serbia (Negotin). 

c) subsp. i//igeri Dejean, 1 826 - Narrow and elongated, 
all intervals strongly convex and densely interrupted. 27-
36 mm. Usually blue, bluish-green or purplish-blue, rarely 
brassy. - Croatia, Bosnia. 

d) subsp. curtulus Ganglbauer, 1 892 (=. l;jelasnisensis 
Apfelbeck) - Small montane form, related to subsp. illigeri, 
length 22-27 mm, intervals often less convex. - Moun
tains of Bosnia and Hercegovina, W Serbia. 

e) subsp. praecellens Palliardi, 1 825 - Similar to subsp. 

illigeri, very narrow, elongated and large (30-35 mm), 
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pronotum more transverse; intervals less convex and less 

densely interrupted. Dark-blue or dark-violet, the sides 

brighter. - S.E. Austria, Slovenia, N.W Croatia. 

36 (31). Primary intervals forming regular rows of tubercles, 

clearly different from the other intervals, the ter

tiary ones more or less reduced. Extremely vari

able in size (1 8-38 mm) and in colour (often 

bicolorous). - Balkans: E. Serbia, N.E. Bosnia, 
Bulgaria (except in the S.). Mostly in foothills . ... 

. . . . . . . . . 02.021b. C. (Morphocarabus) versicolor 
E. Frivaldszky, 1 835 (p. 1 75). 

Two subspecies (in the opinion of I. Tosevski (unpub
lished), each of them merits a specific state) : 

a) subsp. versicolor E. Frivaldszky, 1 835 - Rather small 

(24-29 mm). Head and pronotum more roughly punc

tured, primary and secondary intervals strongly raised, the 
tertiary intervals flattened or absent. - Bulgaria (Stara 
Planina) . 

b) subsp. simulator Kraatz, 1 87 6 - Very large (28-38 mm). 

Head and pronotum minutely punctured. Elytra with pri

mary rows of links and secondary keels, the tertiary inter

vals more or less reduced, sometimes absent, rarely almost 

as high as the secondary ones. Colour extremely variable, 

often bicolorous. Several colour forms described. - N.E. 

Serbia: Maidanpek, Kucaina, ?vfilanovac. 

37 (30). All intervals of elytra strongly convex and usu

ally densely interrupted, rarely the primary ones 

developed as longer rows, the others sparsely in

terrupted. Antennae of males not or feebly swol

len laterally at apex. Apical lobe of aedeagus rela
tively long, sloped (Fig. 3.4c). Colour extremely 
variable, margins often contrasting with the gen

eral colour, femora often red. 22-28 mm. - S.E. 
Poland, N.E. Romania, Moldova, Ukraine (ex

cept the dry steppe and the Crimea), S.W Russia 
(Kursk, Belgorod provinces). Mostly in forest-

steppe, absent in the mountains . ............ . . . . . . . . . .  .. 
. . . . ...... . . 02.007. C. (Morphocarabus) excellens 
Fabricius, 1 798 (p. 1 62). 

38 (27). Elytra with 4-5 primary intervals, all intervals very 
narrow, keel-shaped, only primary ones usually 
interrupted by small foveae; more rarely all inter
vals interrupted or the tertiary ones reduced, but 

in these cases body strongly elongated. Hind 
angles of pronotum form relatively short lobes. 
Aedeagus (Fig. 3.4d). Size (18-37 mm), colour 
variable. - Carpathian region . ......... . . . . . . . . . ........... .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  (rothi-subspecies group). 

39 (40). Elytra with 4 primary intervals. All intervals uni
form. Colour usually black, at most with faint blu
ish or purplish tint, margins green, blue or violet; 

rarely upper side more bright in the S. of the area 



- brassy, cupreous, green, golden-red. 18-24 mm. 
- S. Carpathians within the limits of Romania; 
data for N. Serbia (Vojvodina) are doubtful. Mostly 
in middle and upper mountain zones . . . . . . ......... .. 
. . . . . . . . . . . . . 02.004. C. (Morphocarabus) comptus 
Dejean, 1 831 (p. 1 60). 

40 (39). Elytra with 5 primary intervals, if only with 4, 
then the 4th distant from the edge. 

41 (42). Intervals uniform, only primary ones usually in
terrupted by small pores but not forming tu
bercles, rarely tertiary intervals fainter. Upper side 
often with silky lustre, colour variable, from brassy 
to bluish-black, margins often brighter. Aedeagus 
(Fig. 3.4e). Size 25-37 mm (in alpine zone up to 
20 mm). - S.E. part of Transcarpathian Ukraine, 
N.E. Hungary, Romania except the eastern prov-
inces. From lowlands to alpine zone . ........... . . . . .  . 
. . . . . . . . . . . . . . . 02.009. C. (Morphocarabus) hampei 
Kuster, 1 846 (p. 1 64). 

Two subspecies are rather distinct: 
a) subsp. hampeiKiister, 1846 - Body narrower and more 

elongated. 25-37 mm (usually 29-33 mm). Primary foveae 
small but distinct, may be present on other intervals. Colour 
very variable but usually rather bright, upper side often with 
silky lustre. - S.E. part of Transcarpathian Ukraine, Roma
nia (except its eastern part). Mostly in lowlands and valleys. 
- Specimens from Beregovo with distinct lateral swelling at 
apex of antennae in males and reduced elytral intervals were 
described as ormayi Reitter, 1 896; there is little difference. 

b) subsp. incompsus Kraatz, 1 880 - Differing from nomi
nate subspecies by shorter and wider elytra with indistinct 
primary pores. Colour usually black with slight bluish or 
greenish lustre. 25-32 mm (in alpine zone up to 20 mm -
mehe!Janus Csiki, 1 906). - C. Romania: Fogaras Mts., Rodnei 
l\lts., Brasov, Azuga, Sinaia, from foothills to alpine zone. 

42 ( 41 ). Primary and secondary intervals always densely inter
rupted, tertiary ones usually forming regular rows of 
tubercles. Colour usually brassy or reddish-cupreous, 
sometimes with greenish lustre, rarely blue or purple. 
25-33 mm. - C. Romania: Targu-Muresh, Sibiu, 
upper and middle course of the Olt Valley. ......... . . .  
. . . . . . . . . . . . . . . . . . . .  02.018. C. (Morphocarabus) rothi 
Dejean & Boisduval, 1 829 (p. 1 72) 

a) subsp. rothi Dejean & Boisduval, 1 829 - Sculpture of 
elytron rough, irregular. Rodnei Mts., northern slopes. 

b) subsp. a/utensis Savulescu, 1 972 - Sculpture regular, 
primary intervals catenulate, cancellatus-like. - Rodnei Mts., 
southern slopes. 

43 (2). 
44 (45). 

Pronotum with 2 lateral setae (one anterior, one basal). 
Mentum with tooth shorter than side lobes. 
Metepistema shorter than wide. Black, only elytral 

margins often with metallic lustre; elytra some
times reddish-brown with black margins (aereus 
Fischer, 1 822). 22-28 mm. - The Urals, Siberia. 
Taiga and forest-tundra zones . ............ . . . . . . . ....... . .  
. .  . . . . . .  02.001. C. (Morphocarabus) aeruginosus 
Fischer von Waldheim, 1 822 (p. 1 57). 

45 (44). Mentum with tooth as long as side lobes. 
Metepistema as long as, or slightly longer than 
wide. Elytra less convex. Black, usually with pur
plish or greenish tint, sides of the pronotum and 
elytra and primary foveae purple, violet or green. 

46 (47). Elytra moderately convex (Fig. 3.4h). Apical lobe 
of aedeagus more or less bent to the right (Fig. 
3.4f). 1 5-24 mm. - Polar Ural, Siberia. In taiga 
and forest-tundra zones; in the S.  in the alpine 
zone of mountains . ....... . . . . . . . . . . . . .. . . . . . . . . . . . ........... . .. 
. . . . . . . . . . . . .  02.015. C. (Morphocarabus) odoratus 
Motschulsky, 1 844 (p. 1 70). 

Several subspecies have been described. In Europe only one: 
a) subsp. septentrionalis Breuning, 1 932. - Body rela

tively short and wide, elytral intervals densely interrupted, 
moderately convex, striae punctured. Colour usually rather 
dark, black, sometimes with violet tint; the margins, pri
mary foveae and often the points in striae purplish or dark
bronzed. 18-22 mm. Polar Ural. 

4 7 ( 46). Elytra flattened (Fig. 3.4i). Apical lobe of aedeagus 
straight, acutely pointed (Fig. 3.4g). Pronotum 
subcordate. Upper side black with purplish tint. 
Sides of the pronotum, elytra and primary foveae 
purple, rarely green. 1 9-23 mm. - Endemic in S. 
Ural (loc. typ. Iremel Mt.); inhabiting the alpine 
zone above 1 200 m . ..... . . . . . . . . . . . . . . . . . . . . . . .......... . . . . . . . . .  . 
. . . . . . .... 02.012. C. (Morphocarabus) karpinskii 
Kryzhanovskij & Matveev, 1 993 (p. 1 67) . 

48 (1). Pronotum always with two marginal setae on 
each side (one anterior, one basal) . Elytral inter
vals more or less depressed and forrning grater
like granulations. Dorsal surface mostly black, 
sometimes with metallic lustre on sides (all: 
Trachycarabus auct., including Mimocarabus). 

49 (50). Sides of pronotum narrowly bordered even in 
basal part. Black, elytra with slight bronzed or 
bluish tint and usually with wide brownish-red, 
violet or blue margin, femora sometimes red. 
1 6-22 mm. - Forest-steppe and northern steppe 
zones from W Ukraine and Moldova to W Sibe
ria and N.W Kazakhstan, in the N. to Kaluga, 
Ryazan, S. parts of Kirov and Perm provinces; 
absent in dry steppes. Locally common . .. . . . . . . . .. . 
. . . . . . . . . . 02.006. C. (Trachycarabus) estreicheri 
Fischer von Waldheim, 1 822 (p. 1 61).  

50 (49). Sides of pronotum widely bordered and turned 
upward at least basally. SPECL\ I .  P:\RT 
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51 (52) . Segments of antennae in males simple, \vithout 

knotted tubercles beneath. Pronotum almost as 

wide as elytra, its hind angles acutely protruded 
backward. Elytra with small primary foveae, the 

intervals flattened, rarely feebly convex, minutely 
tuberculate. Black, elytra often with faint greenish 
or bronzed lustre. Aedeagus v,,;th long acute api

cal lobe bent on left side (Fig. 3.5a). 22-30 mm. -
Dry steppes ofS. l:kraine (including the Crimea), 
Rostov province and the N. Caucasus, in the 
mountains to 1 500 m. Rather variable in appear
ance and sculpture but not forming distinct geo-
graphical races . .. . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. ........ . . . . .. . . ...... . 
..... .... . . . . . . . . 02.016. C. (Trachycarabus) perrini 
Dejean, 1 83 1  (p. 1 70) (= campestris Fischer von 
\'l/aldheim, 1 822, = planus Gehin, 1 855). 

52 (51) .  Antenna! segments in male with knotted tubercles 

beneath, before each tubercle with glabrous lon
gitudinal line. Apical lobe of aedeagus sloped on 
right side. 

53 (54). Head somewhat thickened. Antenna! segments 
1 -4 and femora red. Upper side black, elytra 
shiny in males, dull in females, their margins 
with bluish or violet tint. Body fairly large and 

c d 

Fig. 3.5. Details of the subgenus Tracf?ycarabus (aedeagus). 
a - C. (J:) perrini (ssp. planus Geh.); b - C. (T.) besseri; c - C. 
(T.) haeres ssp. haeres; d - C. (T.) haeres ssp. fossulatus; e - C. 
(T.) mans; f. C. (T.) bosphoranus; g - C. (T.) sibiricus; h - C. 
(T.) scabriuscu/us. 

86 CJ L\PTFR 3 KEY TO THE ADULTS 

stout. Aedeagus (Fig. 3 .5 b) . 26-32 mm. -

Ukraine, west of Dnieper, Moldova, �.E. Ro

mania, S.E. Poland. Mostly in forests-steppe 

landscapes, rather rare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

.... . .......... . . 02.002. C. (Trachycarabus) besseri 
Fischer von Waldheim, 1 822 (p. 1 58). 

54 (53) . Head not thickened, antennae and femora usu

ally black, rarely the femora, very rarely the anten

na! base red. 
55 (64). Elytra elongate-oval or almost parallel-sided at 

the middle, more than 1 . 6  times longer than 
wide, their striae minutely punctate, intervals 
nearly flat, densely granulate. Apical lobe of 
aedeagus short, usually rounded. 

56 (59). Primary foveae large and conspicuous. 
57 (58). Femora and the 1 st antenna! segment (rarely 

2nd-4th segments also) red. Body elongate. 25-

30 mm. - W. Ukraine: Lviv and Ternopol prov

inces. Very rare and insufficiently known, no re-
cent records . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ......... . . . . . . . . . . .  . 
. . . . . . . ...... 02.019. C. (Trachycarabus) rybinskii 
Reitter, 1 896 (p. 1 73). 

58 (57).  Body uniformly black, somewhat stouter. 22-
28 mm. Aedeagus: Fig. 3.5c,d. - Forest-steppe 

and the N. part of steppe zone between Dnieper 
and Volga . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
. . . . . . . . . . . . . . . . .  02.008. C. (Trachycarabus) haeres 
Fischer von Waldheim, 1 823 (p. 1 63). 

Two distinct subspecies: 
a) subsp. haeres Fischer von Waldheim, 1 823 - Small: 

22-26 mm Primary foveae moderately deep. Aedeagus: Fig. 
3.5c. - The N.E. part of area: districts of Tula, Ryasan, 
Lipetzk, Voronezh, Saratov, E. part of Kursk. 

b) subsp. fossuiatus Dejean, 1 826 - Larger: 25-28 mm. 
Primary foveae deeper and larger. Aedeagus: Fig. 3.5d. -
The S.W. part of area: W. districts of Kursk province, prov
inces o f  Sumy, Kharkov, Tshernigov, Poltava, Kiev, 
Tsherkasy. 

59 (56). Primary foveae smaller, sometimes indistinct. 
Colour uniformly black. 

60 (63) . Lateral borders of pronotum narrower, moder
ately bent upwards. Body slightly convex, elon
gate, elytra 1 .60-1 .67 times longer than wide. 

61 (62). Larger and stouter; 25-32 mm (rarely up to 20 
mm). Upper side slightly shiny. Primary foveae 
larger. Aedeagus: Fig. 3.5e. - Dry steppes of S. 
Ckraine, Rostov and Stavropol provinces, 
Kalmyk Republic; rather rare . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
. . . . . ....... . . . . . .  02.005. C. (Trachycarabus) errans 
Fischer von Waldheim, 1 823 (p. 1 60) . 

62 (61).  Smaller and more slender: 20-25 mm (as excep

tion up to 1 6  mm) . Cpper surface more shiny. 

Primary foveae very small. Aedeagus: Fig. 3.5f. -



Mountain steppes of Crimea Qaila), mountain 
steppe and subalpine grasslands of N. Caucasus. 
Usually at altitude more than 1200 m . .... . . . . . . . . . . . . 
.... .. 02.003. C. (Trachycarabus) bosphoranus 
Fischer von Waldheim, 1 823 (p. 1 59). 

63 (60). Lateral borders of pronotum strongly bent up
wards. Body shorter and convex, elytra 1 .55-1 .59 
times longer than wide. Upper surface shiny. Pri
mary foveae usually small. Aedeagus: Fig. 3.5g. 
20-24 mm. - Forest-steppe and grassland steppe, 
E. of the Volga: the provinces of Samara, Saratov, 
Orenburg, S. parts of Tatar and Bashkir Repub
lics, Siberia to Yakutia and Irkutsk province, N.E. 
Kazakhstan, W. Mongolia . ..... . .. . . ........ . . . . . . . . . ....... . 
. . . . . . . . ...... 02.022. C. (Trachycarabus) sibiricus 
Fischer von Waldheim, 1 822 (p. 1 76). 

Several subspecies; only one in European Russia: 

a) subsp. karelini Fischer von Waldheim, 1830 - Pri
mary foveae somewhat larger than in Siberian forms. 
Steppes between Volga and S. Ural. 

Note: Probably C. kolosovi Zinovjev, 1997 could be added 
here as a newly described species; however it is possible 
that it will be synonimised with 02.022 C. sibiricus karelini 
Fischer von Waldheim (Makarov,pers. comm.). 

64 (55). Elytra short-oval, Length/Width = 1.50-1.58; striae 
distinctly punctate, intervals slightly convex, densely 
granulate, primary foveae shallow. Pronotum 
widely margined, sides strongly bent upwards, 
hind angles long and acute. Dorsal side black, some
times with faint bronzed lustre. Aedeagus with 
rather long and narrow apical lobe (Fig. 3.5h). 14-
25 mm. - C. and S.E. Europe from E. Austria, S. 
Czechia, Slovakia, S. Poland to Bosnia, Bulgaria, 
Ukraine and Don River. Mostly in forest-steppe 
zone and mountain grasslands . ...... . . . . . . . . . . . . . . . . . . . . . . 
. . . .  02.020. C. (Trachycarabus) scabriusculus 
Olivier, 1 795 (p. 173). 

Several subspecies with clinal transitions between them: 
a) subsp. scabriusculus Olivier, 1795 -Middle-sized speci

mens (1 6-22 mm) with fairly flat, moderately tuberculate 
elytral intervals and slightly distinct primary foveae. Speci
mens with red femora (erythropus Fischer von Waldheim, 
1822) are not rare in the Ukraine W. of Dnieper. - Inhabits 
the main part of the area: C. Europe, including Austria, 
Czechia, Slovakia, most part of Hungary, N. Romania, 
Moldova, Ukraine, except its easternmost provinces, Lipetsk 
and Voronezh provinces of Russia. Mostly in forest-steppe 
or meadow-steppe. 

b) subsp. inapertus Motschulsky, 1850 - Somewhat larger 
(19-23 mm) and more oblong. Elytral intervals coarsely 
tuberculate; primary foveae more distinct. - E. Ukraine: 

Kharkov, Lugansk, Donetsk provinces; Russia - Rostov 
province. Records from the Crimea and Stavropol prov
mces are erroneous . 

c) subsp. lippii Dejean, 1 826 - The largest form (20-25 
mm), sometimes with red femora. Primary foveae com
paratively large and distinct, sculpture variable. - The most 
part of Romania especially its W. and C. territories, S.E. 
Hungary, Moldova. 

cl) subsp. bulgarus Vacher de Lapouge, 1908 - Elytral 
intervals rather convex, very coarsely tuberculate, primary 
foveae indistinct. 1 8-24 mm. - Balkan Peninsula, except 
its W. part: S. Romania, Serbia, Bosnia, N. Macedonia, Bul
garia, European Turkey, mostly in the foothills. 

03. Subgenus Carabus (s.str.) 
Type species C. granulatus Linnaeus, 1 758 

Characterised by medium-sized (16-30 mm) , elongated body. 
Mandibles short; preapical segment of labial palpi with 2 
setae; submentum flat, with setiferous pores. Pronotum al
most quadrangular, with short hind angles and 4-6 lateral 
setae (among them 3-5 medial ones). Elytral sculpture trip
loid, primary intervals broken into rows of tubercles; elytral 
sides distinctly excised at the preapical part (stronger in fe
males), epipleurae abruptly ended before excision. Abdomi
nal pores present. Protarsi in male with 4 dilated segments. 

This subgenus is considered here in its narrowest sense, 
i.e. without Iimnocarabus (C. clatratus L.) and Tachypus (C. 
auratus L., C. cancellatus Ill., C. vagans Dej.). Thus including 
two European species, C. granulatus L. and C. menetriesi 
Hummel (considering classification in this sense, three spe
cies from the Caucasus and Iran related to C. granulatus, 
and probably C. vanvolxeni Putzeys from Japan, could be 
included in this subgenus). 

1 (2) . Antennae long, in male reaching almost to middle 
of elytra. Pronotum densely and finely wrinkled 
and punctured. First secondary interval separated 
from the suture, rarely joined with it in the apical 
part. Primary intervals forming rows of more or 
less long tubercles, secondary ones developed as 
smooth keels, rarely wrinkled or apically inter
rupted into short granulations; the tertiary ones 
usually transformed into rows of more or less 
distinct granulations, but sometimes inconspicu
ous absent. Wings usually reduced, sometimes 
fully developed. Upper side usually feebly shiny, 
dark bronzed or brassy, sometimes almost black 
with bronzed or greenish lustre, the primary 
foveae and margins often brighter; femora some
times red. 1 7-30 mm (in Europe less than 27 
mm, small individuals reaching a mere 1 3-15  
mm). - Distributed throughout Europe and N. 
Asia from Ireland and N. Spain to E. Siberia, N. 
China and Japan, in the north to the N. limits of SPLCI  \I I' \ RT 
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forest zone, in the S. to N. Spain, S. Italy, Greece, 

Anatolia, the N. Caucasus, S.E. Kazakhstan, re

gion of Beijing. Introduced into N. America. 

Hygrophilous species, lives mostly in lowlands 

or foothills, wet forests, meadows, along shores; 
hibernates mostly under bark. ...... . . . . .... . . . . . . . . ...... . 
. . . . . . . . . . . . . . . . . . . .. . .  03.001. C. (Carabus) granulatus 
Linnaeus, 1 758 (p. 178) . 

:Many subspecies have been described. Breuning con

sidered leander Kraatz, 1878, from N. slope of the Caucasus, 
and corticalis Motschulsky, 1 846, from E. Transcaucasia, to 
be subspecies of granulatus, but we are inclined to attribute 

to them the status of distinct species both on morpho
logical and ecological grounds. - In Europe 7 subspecies: 

a) subsp. granufatus Linnaeus, 1 758 - Body rather nar
row. Elytral sculpture moderately strong, secondary inter
vals keel-shaped, usually smooth, tertiary ones forming 

less distinct rows of granulations, colour mostly bronzed, 
sometimes with greenish or cupreous lustre, femora black, 
sometimes red. 1 7-23 mm. - Inhabits most of Europe 
from Scotland, Norway, N. Russia (Murmansk, 
Arkhangelsk provinces) to N. Spain, S. France (except low
lands of Provence), Switzerland, Croatia, N. Bosnia, Bul

garia, S. Ukraine. In W England transitional populations 

to subsp. hibernicus, in S. Alps to subsp. interstitialis. 
b) subsp. hibernicus Lindroth, 1 956 - Colour almost 

constantly metallic brassy or greenish. Elytral sculpture 
smooth, primary tubercles as well as secondary keels, 
slightly elevated, surface pronouncedly dull. - Ireland. 

c) subsp. interstitialis Duftschmid, 1 81 2  - Body wider, 

on the average larger. Primary and secondary intervals less 
convex, tertiary ones distinct, transformed into rows of 
granules. Colour black or bronzed-black almost without 

metallic lustre. - Italy, Corsica, W part of Balkan Peninsula 
from Dalmatia to Albania. 

d) subsp. aetolicus Schaum 1857 - N. Greece, Hercegov
ina. Small, rather convex, dark specimens from Greece have 

been described as aetolicus. Large individuals from Albania 

have been described as miridita Apfelbeck 1901 .  Local forms 
with these characters have recently also been discovered in 
S. Italy (Monzini & Angelini, 1 997) . The forms that were 
mentioned by Casale et al. (1 982) as 'forms close to the 
Albanese populations': blackish without bronze lustre, 
tertiary intervals complete and regular, not granulated; 
pronotum with basal angles more prominent from S.E. 

Italy (Puglia and Basilicata) should also be attributed to 
aetolicus. Specimens similar to miridita Apfelbeck can be 
found in Corsica (corsicus Born). 

h) subsp. calabn.cus Spettoli & Vigna Taglianti, 2001 -
Montane populations from Calabria (Serre Calabre). - Body 
slender, convex. Small size (1 6.5-21 .5 mm). 

e) subsp. crimeensis Breuning, 1 933 - Rather distinct 
subspecies. Larger (19-24 mm) and wider individuals with 

less convex primary intervals and finely granulate tertiary 
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ones. Colour bright cupreous. - Foothills and mountains 

of the Crimea. 

Note: The following two subspecies have been regarded 

non-European by Brezina (1999) . However, since the notes 

on these taxa were written by O.L. Kryzhanovskij in the 
original manuscript, we mention them here to prevent 

them from being overlooked for Europe, until European 

Russian material has been examined. 

f) subsp. parallelus Faldermann, 1 835 - Secondary ridges 

strongly convex, mostly higher than primary tubercles; ter
tiary intervals distinctly reduced. :Metepisterna distinctly 
longer than wide. Colour brownish-cupreous, rarely green
ish of bronzed-black. 1 7-22 mm. - Russia: Lower Volga, 
N. Caucasus, in lowlands and foothills. 

g) subsp. duarius Fischer von Waldheim, 1 844 - Some

what more convex than the typical form, elytral sculpture 
sharper, primary tubercles rather short, rounded, second
ary keels strongly convex (but the 4th not distinct), tertiary 

intervals mostly reduced, roughly granulate. Upper side 
bronzed or greenish. - E. part of the European Russia 
(Samara, Orenburg provinces, S. Ural); W and C. Siberia 
(in forest-steppe and taiga zones), Kazakhstan, N.W 
Mongolia. 

2 (1 ) . Antennae short, slightly surpassing the basal side 

of pronotum. Pronotum sparsely punctured at 
middle. First secondary interval joined with su
ture, either at the middle or in first half of the 
elytra; primary intervals forming rows of short 
rounded tubercles, the tertiary ones almost com
pletely reduced to sparse granulation. Rudiments 

of wings very short. Upper surface dark-bronzed 
with silky lustre, legs always black. 18-24 mm. -

N.E. Europe and the westernmost part of Sibe
ria, isolated populations in the mountains of C. 
Europe and ?\\'. Bulgaria. Lives mostly in Sphag-
num-bogs . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
. . . . . . . ......... . . . . . . .  03.002. C. (Carabus) menetriesi 
Hummel, 1827 (p. 1 81) . 

Two subspecies are known: 
a) subsp. menetriesi Hummel, 1 827 - Rather wide and 

flat, elytra with projecting shoulders and parallel sides stron
ger than in other subspecies. - The main part of species 
area: N. and C. parts of European Russia (to the S. part of 
the taiga zone), \'V'. Siberia (Tyumen province), N.E. Ukraine, 

Baltic States, Poland, N.W Slovakia. In general fairly rare. 
b) subsp. pacholei Sokolar, 19 1 1  - More convex, the 

greatest width of elytra at the middle, shoulders rounded. 
- C. Europe: S.+ N.E. Czechia, Saxony, Mecklenburg
Vorpommern, E.  and S.E. Bavaria, E. and N. Austria, 
scattered occurrences, rare and most probably endangered. 

Note: The record of a single female from S.W Bulgaria 

(Belasica planina) attributed to a probably undescribed 
subspecies (Gueorgueiv & Gueorguiev, 1995), seems to 



be highly questionable regarding the overall distribution 

area of the species. 

05. Subgenus Tachypus Weber 1 801 
(Autocarabus Seidlitz, 1 887 and auct.) 

Type species C. auratus Linnaeus, 1761 .  

Characterised by short mandibles, bisetose labial palpi, api
cal segments of palpi not dilated, rather strong preapical 
excision of elytra, elytral sculpture triploid or keeled, short 
metepisterna, medium-sized, convex body and usually 
metallic dorsal surface. Contains 3 species, treated below. 
Some authors also include C. cristofarii Spence from C. 
Pyrenees (Brezina, 1 994; Deuve, 1 991 ,  1 994; Turin et aL, 
1993) and C. ohso!etus Sturm from Carpathians (see: Deuve, 
1991,  1 994, 1999; Turin et aL, 1993), which in the present 
work have been included in the Morphocarahus/Eucarahus 
key. Further study is needed, but phylogenetical/ molecu
lar studies support the present choice (Arndt, in litt.) .  

1 (2) . Elytra with wide convex or flattened primary 

keels, without other distinct intervals. Dorsal sur
face usually gold-green, sometimes olive-green, 
coppery, bluish-green, blue, rarely black with 

greenish or bronzed lustre, margins of pronotum 
and elytra sometimes coppery-red; Segments 1 -4 
of antennae, palpi (except basal segment) and 
legs usually reddish-yellow, tarsi and sometimes 
femora infuscated. 1 7-30 mm. - W and C. Eu
rope from w: France and N.E. Spain to N. Ger
many and W Poland; in the S. to S.E. France, N. 
Switzerland, Austria, Czechia; in Poland it spreads 
eastward. Absent in British Isles, Fennoscandia 
and in the S. of Alps and Carpathians. Intro-
duced into the U.S.A. (New England) . ... . . . . . . . . . . . .  
.................. . . . . . . . .  05.001. C. (I'achypus) auratus 
Linnaeus, 1 761 (p. 191) .  

A very large number of subspecies were described, es
pecially from France, but most of them were based on 
slightly differentiated populations: 

a) subsp. auratus Linnaeus, 1 761 - Body elongated, pri
mary keels moderately to strongly convex. Colour mostly 
green to golden-green, margins mostly coppery-red, femora 
almost always reddish-yellow. 22-27 mm (rarely 1 9-22 or 
27-30 mm) . - Inhabits the major part of the species range 

except S. France. Lives mainly in open landscapes. 
b) subsp. lasserrei Doue, 1 855 - Body elongated, mostly 

large (22-30 mm) but small individuals (1 7-22 mm) are 
known from Margeride Mts (S.W France). Primary keels 
strongly flattened, dorsal side shiny, colour variable, 
pronotum usually green or bluish-green, elytra green or ol
ive-green, margins of elytra and pronotum narrowly red
dish or coppery-red, femora often dark. -S.W. and C. France, 
in the N. to Loire. Specimens from Pyrenees on French 

(pseudolotharingus Barthe, 1 921) and Spanish side ( navarricus 
Vacher de Lapouge, 1 924) probably refer to this subspecies. 

c) subsp. lotharingus Dejean, 1 826 - Hind angles of 

pronotum very short, scarcely extended beyond base. Body 
short and wide, pronotum strongly transverse, elytral keels 
flattened, coppery or bronzed, their background olive-green, 
femora usually dark. 21 -28 mm. - C. part of S. France in 
the 'Zone de l'olivier' from Roussillon to Provence (was 
described erroneously from Metz). 

d) subsp. honnoratii Dejean, 1 826 - Body slender, elytra 
oval with strongly flattened keels, pronotum cordate. 
Mostly light- or dark green, sometimes with strong cop
pery tint, olive-green, more rarely blue, violet or black, the 
antennae and legs sometimes entirely black. 20-27 mm. -
S.E. France (Basses-Alpes, Vaucluse) . Some specimens from 
Mt. Ventoux (nicofasi Chobaut, 1 897) are black with bluish 
lustre and yellow legs. 

2 (1). Elytra with primary rows of links and secondary 
(also frequently tertiary) keels; the last ones, usu
ally slighter than secondary ones and ·wrinkled or 
granulated, sometimes completely reduced. 

3 ( 4). Basal segments of antennae not flattened and with

out edging. Body oval, rather wide and stout, on 

the average less convex. Tertiary intervals mostly less 
convex than secondary keels, often forming rows 
of small tubercles. Aedeagus more narrowed api
cally, with apex more rounded (Fig. 3.6a). Dorsal 
side almost always bronzed or brassy with greenish 
lustre in the margins of pronotum and elytra, ap
pendages black, very rarely 1 st antenna! segment and 
femora brownish-red. 1 8-28 mm (usually 1 5-25 
mm). - S.E. France (Basses-Alpes, Vaucluse, Alpes
Maritimes); N.W. Italy (W Liguria). Mainly in plains, 
near marshes and foothills. .. . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . .. 
.. ..... . . . . . .  05.004. C. (I'achypus) vagans Olivier, 
1 795 (p. 1 96). 

b 

Fig. 3.6. The details of subgenus Tacf?ypus (aedeagus). 

a - C. (I.) vagans-, b - C. (I.) cancellatus. SPFC L\J J >\RT 
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4 (3). Segments 1 -4 of antennae slightly but distinctly 

flattened basally when seen from above, the seg

ments 2-3 with evident edging. Tertiary intervals 

mostly interrupted or more or less reduced, al

ways less strong than secondary ones. Aedeagus 
less narrowed apically but acute at apex (Fig. 3.6b ) .  

Extremely variable in size (1 8-33 mm), sculpture 

and colour, but coppery or bronzed dorsal sur

face usual; 1 s t  antenna} s egment black 

('nigrobasal') or red ('rufobasal'), femora black 

('nigrofemoral') or red ('rufofemoral') ; their 
colour is important for discriminating infraspe
cific forms. - The range of the species stretches 
from W France and N.W Spain throughout C. 

and N. Europe to E. Siberia (Lena River, Baikal), 
but missing in the British Isles, most part of 

Iberian Peninsula, S. Italy, Greece, the Caucasus, 

etc., northern limit of range approximately fol

lows 62° N. Lives in open landscapes (including 
fields and meadows) and in deciduous forests, 
from plains to middle mountain belts . .... . . . . . . .  .. 
. . . . . . . . . . . . . . . . . .  05.002. C. (I' achypus) cancellatus 
Illiger, 1 798 (p. 1 93). 

The geographical and individual variability of this spe

cies is extremely high. It has resulted in the description of 

very many infraspecific ta..'Ca. Breuning (1932-1 937) listed 10 
subspecies and more than 70 'nationes' and 'morphae'. Al
though 210 names are enumerated by Deuve (1991), we 
believe that the real number of subspecies does not exceed 

8-10; the majority of the described forms do not merit valid 

names. Especially intricate is the nomenclature of the forms 
in the S.E. part of Central Europe. The infraspecific tax
onomy of C. cancel!atus needs revision. Eight subspecies are 
discussed below. The terms 'rufobasal' and 'nigrobasal' re
fer to the basal segment(s) of the antennae. 

a) subsp. cancellatus Illiger, 1798 - Rufobasal, nigro- or 

rufofemoral. Elytral sculpture varies from moderately feeble 
to strong. Length 19-28 mm (mostly 22-27 mm). Colour 

variable, mostly coppery or bronzed, but some popula

tions have dark dorsal sides (to black without metallic lus

tre). - All E. and N. parts of species range: Germany (ex
cept the W part) ,  Fennoscandia, Baltic states, Poland, 
Byelorussia, most of Ukraine, Russia in the E. to the C. 

Siberia. \'{'e include in the nominate subspecies, the races 

tuherculatus Dejean, 1 826 (rufofemoral, loc. typ. Warsaw) 
and sulinensis Born, 1 902 (nigrofemoral, loc. typ. Sulin in 

N.E. Romania) . Many authors, especially Kolbe (1913) and 
Breuning (1932-1937), attached too great importance to 
the colour of the femora, as this character is extremely 
variable in this large area, although nigrofemoral popula
tions prevail in S. and W parts and rufofemoral ones in 
the N. and E. parts; mixed populations for this character 

live in C. of European Russia and N.E. l'.kraine. Only 

rufofemoral forms inhabit the Urals and Siberia. Green, 
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blue or black individuals predominate in C.  and S. 

Byelorussia (conspersus Vacher de Lapouge, 1 902). 

b) subsp. emarginatus Duftschmid, 1 812  - Nigrobasal, 

nigrofemoral. Body more or less elongated, feebly convex. 

Pronotum relatively large with long lobe-shaped hind 

angles. Primary and secondary intervals rather feebly con

vex, the tertiary ones forming distinct wrinkled keels or 

rows of tubercles, shoulders slightly serrate to smooth. 

Size (21 -33 mm) and colour very variable, mostly cupreous 

or brassy, often v.1.th greenish lustre, sometimes shiny green 
(dahli Schaum), rarely bluish-green or violet; small indi

viduals (21-24 mm) mostly in montane districts. - N. Italy 
(in the S. to Florence), S.E. Switzerland (Tessin), Austria, 
Slovenia, Croatia. 

c) subsp. corpulentus Kraatz, 1 880 - Nigrobasal, 
nigrofemoral, medium sized (20-28 mm). Body wide and 

stout, flattened. Elytral sculpture moderately strong, tertiary 

intervals indistinct, shoulders feebly serrate or smooth. Colour 

mostly coppery-brov.'11, sometimes with greenish lustre or 
dark olive-green. - Croatia: Dalmatian coastal region. 

d) subsp. a/essiensis Apfelbeck, 1 901 - Nigrobasal, 
nigrofemoral, rather large (25-30 mm), elongated, moder

ately convex. Shoulders strongly serrate. Elytral sculpture 
rough, primary and secondary intervals strongly convex, the 

tertiary ones manifested as rows of granules or densely trans

versely wrinkled. Head, pronotum and margins of elytra 
bluish or reddish-\1.olet, elytra dull reddish- or brownish
coppery. - X Albania; one of the most distinct subspecies. 

e) subsp. intermedius Dejean, 1 826 - Nigrobasal, 

nigrofemoral, elongated. Pronotum large, cordate, with long 

hind angles. Elytra with moderately convex primary and sec
ondary intervals, the tertiary ones slight, the background 

smooth or minutely granulate. Colour mostly cupreous, rarely 

golden greenish. Length usually 22-27 mm, in mountains to 
1 9  mm. - S.E. Europe from S.E. Austria (Klagenfurt) and 
S.W. Hungary to Slovenia, Bosnia and Bulgaria (except the 
southernmost districts) . Very large form (26-32 mm) living in 

C. Bosnia and S. Croatia and ha\1.ng smooth or feebly granu

late background of elytra, was described as ma:xdmus Haury, 

1880; such specimens have been found also in Hercegovina, 

and with aurvsplendens, they could form a distinct subspecies. 
Large, elongate specimens with very reduced tertiary intervals 

and bright, metallic-cupreous or golden-reddish body sur
face, from moist lowland in Slovenia, Croatia and N. Bosnia, 
have been described as a11rvsplendens Born, 1910. 

f) subsp. graniger Palliardi, 1 825 - Nigrobasal, 

nigrofemoral. Size variable (22-31 mm). Pronotum with 
moderately short lobes of hind angles. Primary and sec
ondary intervals strongly convex, the tertiary ones reduced, 
the background of elytra minutely to roughly granulate. 
Colour mostly rather dull, coppery to bronzed-brown, rarely 
green or black with metallic lustre. - Serbia (including 
Vojvodina), W and C. Romania. 

g) subsp. carinatus Charpentier, 1 825 - Rufobasal, 

nigrofemoral. Body wide and compact. Primary rows fee-



bly convex, secondary keels elevated, tertiary intervals re

duced. Length 19-30 mm, medium-sized individuals most 

common. Colour mostly cupreous or green. - France, :\i.\V. 
Spain (to Galicia), Belgium, S. Netherlands, W Germany, 
N.W Switzerland. Several local forms are known; the name 
progressiv11s Kolbe, 1 9 1 2, is applied to populations, inter
mediate between catinatus and cancellatus (s.st1:) and living 
in the N.E. part of subspecies range. 

h) subsp. tibiscim1s Csiki, 1905 -Rufo basal, nigrofemoral, 
moderately elongated, rather feebly convex. Elytral sculp
ture strong, tertiary intervals reduced, shoulders usually dis
tinctly serrate. Colour cupreous to bronzed-black, margins 
sometimes purplish, green individuals are very rare. 20-27 
mm, rarely up to 30 mm. - E. Austria, Hungary, S.Slovakia, 
N.W Romania, Transcarpathian Ukraine. This subspecies is 
the intermediate form between western (intem1edius,graniger) 
and north-eastern races (cancellatus s.str. and related forms). 

06. Subgenus Archicarabus Seidlitz, 1 887 
Type species C. nemoralis 0. Miiller, 1764 

Note: C. a(pidotus has been retained by Brezina in the 
monotypic subgenus filiporarabus near Archicarabus. 

Submentum transversely swollen. Elytral sculpture more 

or less homodynamous, triploid to pentaploid. Pronotum 
almost square, body short, moderately convex, side margins 
of prothorax \vith 2-3 lareral setae. Penultimate segment of 
labial palpi with 2, rarely 3 or 4 setae. Upper surface almost 
always with metallic lustre at least at the sides of pronotum 
and of the elytral base. 7-8 species in Europe and several 
species in the Caucasus and S.W Asia; the taxonomic status 
of some forms from Turkey is not completely clear. Mostly 
mesophilous, one species (alysidot11s) is hygro-mesophilous; 

they prey mostly on earthworms and insect larvae. 

1 (2). Antennae thick and short, hardly exceeding the 
base of elytra, hind angles of pronotum very short, 
broadly rounded. Elytral sculpture triploid, pri
mary and secondary ridges forming rows of tu
bercles. Wings comparatively well-developed. Up
per side brownish-coppery or brassy with golden
red, purple, or green reflections. 20-24 mm. - S. 
France, N.W and C. Italy, in swamps and damp 
meadows, sometimes in forests (up to 1000 m) . 
. . . . . . . . . . . . . .  06.001. C. {Archicarabus} alysidotus 
Illiger, 1 798 (p. 196). 

Two subspecies: 
a) subsp. a!Jsidotus Illiger, 1 798 - Body broader: width 

of elytra 8-9.5 mm. - Italy: coastal regions of Tyrrhenian 
Sea between 41 ° and 44 ° N from Alpes Mari times to Lazio, 
Toscana (absent from Liguria) and Campania, also 
Abruzzo and points in Adriatic coast. 

b) subsp. stagnalisaequalis Vacher de Lapouge, 19 16  -
Slightly distinct from a!Jsidot11s (s.str.), or synonym of it 

(Deuve, 1994). Body narrower: width of elytra 7-8 mm, 

colour mostly dull. - S. France from Alpes Martimes to 
Herault, more common in Camargue. 

2 (1). Antennae thin, of normal length, if shorter, then 
the hind angles of pronotum forming acute, tri
angular lobes. Wings strongly reduced. 

3 (10). Abdominal furrows slight, broadly interrupted 

in the middle or absent. 
4 (5) . Metepisterna somewhat shorter than their width. 

Elytral intervals almost always triploid, strongly 
convex, rarely tertiary intervals doubled; primary ones 
forming rows of tubercles interrupted by small fove
ae. Aedeagus: Fig. 3.7a. Black, the sides of prono
tum and elytra rather dull, slightly metallic. 1 8-27 
mm. - S.E. Europe mostly at foothills and moun-
tains to 2000 m; in forests and open areas . .. . . . . . . . . . 
. . . . . . . . . .. 06.003. C. (Archicarabus) montivagus 
Palliardi, 1 825 (p. 198). 

Two rather distinct subspecies and several forms of 
unclear status: 

a) subsp. montivagus Palliardi, 1 825 - Elytral intervals 

regular, rather strongly convex, rarely tertiary ones doubled. 
Sides of pronotum usually duller. 22-27 mm. - E. part of 
range: S. Slovakia, Hungary, W and S. Romania, Serbia, 
Macedonia, Bulgaria, N.E. Greece (Rhodopes). Introduced 
in N.E. Italy (Trento). 

b) subsp. vellepiticus Hampe, 1 850 - Elytral intervals 
more irregular, often strongly interrupted, moderately con-

e 

Fig. 3.7. Details of subgenus Archicarabus (aedeagus). 
a - C. (A.) mo11tivag11s; b - C. (A.) nemoralis-, c - C. (A.) 
pseudomonticola; d - C. (A.) monticola; e - C. (A.) steuartii; f 
- C. (A.) wiedemanni. ::>PFCL\L l',\RT 
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vex. Upper surface moderately shiny. 20-25 mm, rarely up 
to 27 mm. - In Slovenia, Croatia, Bosnia and Hercegovina, 

Montenegro, N. Albania, N.W. Greece (Epirus) . 

5 ( 4). Metepisterna as long or slightly longer than their 
width. Tertiary and sometimes secondary inter
vals redoubled forming thin granulae, primary 
ones slightly prominent, not forming regular rows 
of tubercles, primary foveae more evident. 

6 (9). Pronotum almost always with 3 lateral setae. Hind 
angles longer and more curved. 

7 (8) . Aedeagus strongly curved, its apex acute (Fig. 
3.7b). Larger: 1 8-28 mm, usually more than 20 
mm. Upper surface bronzed-black or bronzed
brown with pronounced metallic lustre, some
times brightly metallic. -Europe, except the high 
N., the steppe zone and Mediterranean land
scapes, extending eastward to the Urals. Intro
duced into N. America (where it is widely distrib-
uted) and S.E. Kazakhstan . ......... . . .......... . . . . . . . . ... . 
. . . . . . . . . . . . . . 06.004. C. {Archicarabus) nemoralis 
O.F. Muller, 1 764 (p. 1 99). 

Several subspecies have been described, but the geo

graphic variations are clinal at most parts of the species 
ranges. Only two subspecies are considered here: 

a) subsp. nemora/is O.F. Miiller, 1 764 - The wing rudi
ments short (less than 3 rimes longer than wide) .  Upper 
surface bronzed-black with violet or blue margins of 
pronotum and elytra. - In most part of the range, except 
its extreme S.W. 

b) subsp. prasinotinctus Heyden, 1 880 (pascuorum Vacher 
de Lapouge, 1 908) - The wing rudiments long (more than 
4 times as long as wide). Upper surface, especially elytra, 
more vividly coloured: violet, green, golden-bronzed, rarely 
blue. Antennae somewhat longer, granulation of elytra usu
ally stronger and regular. - S.W. France (Massif Central, 
Pyrenees and their foot-hills, valley of Garonne); N. Spain. 

8 (7). Aedeagus less curved, its apex not so acute (Fig. 
3.7c). Smaller: 1 4-21 mm, usually less than 1 9  
mm. The wing rudiments long (as i n  nemoralis 
prasinotinctus, see above). Colour usually green
ish-bronzed with green or violet margins, less 
shiny than in prasinotinctus. - S.\V France. -
Pyrenees-Orientales: Canigou, Alberes; NE Spain: 

N. Catalonia . .. . . . ..... . . . . . . . . . ......... . . . . . . . . . ...... . . . . . ........... . 
... 06.005. C. {Archicarabus) pseudomonticola 

Vacher de Lapouge, 1 908 (p. 201).  
9 (6). Pronotum always with 2 lateral setae, hind angles 

shorter and more rounded. Aedeagus slightly 
curved (Fig. 3.7d). Upper surface usually brown
ish black, only sides with metallic, green or blue
violet lustre. 16-26 mm. - S.E. France and N.W. 
Italy: W. Alps and Ligurian Apennines at the alti-
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1 0  (3) . 
1 1  (12).  

1 2  (1 1).  

13 (14) .  

14  (1 3) .  

tudes 200-2000 m, in forests and alpine mead

ows. Several subspecies described, but both Jeanne! 
(1941) and Casale et aL (1982) regarded the species 

as a monotypical one. Rather characteristic forms 
constitute the most southern populations from 
the French Maritime Alps (maritimensis Born, 1923, 
with large depressed specimens with distinct sculp
ture) and from the Italian Ligurian Alps at high 
altitude, up to 1 200-1 500 m (liguricus Born, 1 898, 
with small, convex, shiny specimens) . . . . . . . . . . . . . . . . .  . 
. ..... . . . . . . .  06.002. C. (Archicarabus) monticola 
Dejean, 1 826 (p. 1 97). 
Abdominal furrows completely and strongly cut. 
Hind angles of pronotum widely rounded. 
Elytral intervals convex, wrinkled. Brown to 
brownish-black, shiny, sides of pronotum and 
elytra with bluish or greenish lustre. 20-33 mm. 

- Endemic in Italy from Piedmont to N. Sicily, 
absent in the N.E. Euryzonal species, from sea 
level up to 2000 m. Highly variable but Casale et 
aL (1 982) regarded it as a monotypical species . .. 
.... ......... . . . . . . . . . .  06.006. C. (Archicarabus) rossii 
Dejean, 1 826 (p. 201). 
Hind angles of pronotum long, triangular. Elytra 

intervals slightly convex, granulate. 
Side-margins of pronotum strongly turned up be
fore hind angles. Aedeagus with apical moderately 
narrow lobe (Fig. 3.7e). Black, slightly shiny, elytra 
sometimes with bronzed lustre, margins often blu
ish-green, bluish or reddish-violet. 18-22 mm. - :N. 
Portugal, N.W. Spain. Mostly in forests . ...... . . . . . . . . .  . 
. . . . . . . . . . . . . . . . . 06.007. C. (Archicarabus) steuartii 
Deyrolle, 1 852 (p. 202). 
The side-margins of pronotum slightly turned 
up before hind angles. Aedeagus with apical lobe 
acute and very narrow (Fig. 3.7t). Black, rather 
dull, side margins of pronotum and elytra mostly 
with violet or green tint. 1 7-27 mm. - E. Bul
garia, European and Asiatic Turkey to Ankara and 

Baiburt. Mostly in dry forests and bushes. Sev
eral subspecies, but only the nominate one in 
Europe (burg,assiensis Apfelbeck, 1 904, is merely a 
'morpha') . . . . . . . . . . . . . . . .............. . . . . . . . . . ........ . . . . . . . . . . . . . . . .. . 
. . . . . . . . . 06.008. C. (Archicarabus) wiedemanni 
Mfoetries, 1 836 (p. 202). 

07. Subgenus Hemicarabus Gehin, 1876 
Type species C miens Linnaeus, 1 758 

Small, stout, often polychromous, moderately convex 
species. Head normal. Mandibles short, dorsally with 
traces of transversal wrinkles. The 2nd and basal part 
of 3rd antenna! segments depressed, with external ca
rina. Palpi short and thin, terminal segments slightly 
enlarged; labial ones with 2 setae, submentum with gular 



setae, not swollen. Pronotum rather small, with lateral 

setae, its hind angles slightly protruding. Elytra oval, 

moderately convex, humeral angles with 2-3 small but 

distinct denticles, sculpture triploid, more or less modi

fied, the primary intervals are strongest. Legs short and 

stout, the apex of protibiae protruded externally in fin

ger-like process. 

The structure of mandibles and antennae is similar to 

that of several Calosomatini, and the shape of the pro tibiae 
resembles that of the Australian Pamborus. A homogenous 

group, 4-5 species: 1 in N. and C. Europe, 2-3 in Siberia to 
Korea and N. Japan, 1 in N. America. Some authors also 
include here the Nearctic - NE.Asian C. maeander Fischer 
von Waldheim, 1 822, but Deuve (1 994) retained it in the 

monotypic subgenus Homoeocarabus Reitter, 1 896. 

1 (1 ) . Head and pronotum golden-red, elytra metallic

green, with black primary carinae and red or purple 
lateral borders. Rarely pronotum green, or elytra 

coppery-brown, or all upper surface black with 
bronzed lustre; sometimes (mostly in the N.) 
the carinae are interrupted, especially apically. 13-
1 8  mm. - N. and C. Europe from Atlantic coast 

to W. Siberia and from Scotland and N. 
Fennoscandia to W. France, Austria, Carpathian 

Mts., N. Ukraine. In  humid meadows and 
marshes, in N.W. Europe especially in moist 
heathland with Erica, but also on sandy soil of 
(coastal as well as inland) dunes and in pine for

ests. No valid subspecies; many local forms have 

been described in the literature . .... . . . . . . . . . . . . . . . . . . . . . .  . 
. . . . . . . . . . . . . . . . . . . . . . 07 .001. C. (Hemicarabus) nitens 
Linnaeus, 1 758 (p. 203). 

08. Subgenus Diocarabus Reitter, 1 896 
Type species C. loschnikovii Fischer von Waldheim, 1 823 

Body small to medium-sized (14-21 mm) with rather short 

appendages; colour black or metallic, legs often reddish. 

Mandibles short; labial palpi bisetose, apical segments of 

palpi not dilated. Pronotum with 3-5 (rarely 2) lateral setae 
on each side. Elytra convex, their sculpture penta- or 
heptaploid, usually more or less irregular, primary foveae 
evident, each of them often interruped by three adjacent 

intervals. 
About 10 species, mostly in C. and E. Siberia to Sakhalin; 

one of them has a circumarctic range. - In N.E. Europe 2 
species living in taiga and tundra zones. Body short. 

Pronotum with very rough wrinkles. 

1 (2) . Elytral sculpture irregular, pentaploid, sometimes 
transitional to heptaploid. ,\fiddle antenna! seg

ments in males not laterally swollen at apex. Dor

sal surface slightly shiny, dull-brown ·with metal

lic lustre, margins and primary foveae purplish or 

2 (1). 

coppery-red or green, tibiae, tarsi, sometimes the 

antennal basis and femora rufous. 1 5-18  mm. -

N.E. of European Russia (in S.W to Kirov), Si

beria to Baikal. In the forests, more often in lower 

and middle mountain belts . . . . . . . . . . ....... . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . .  08.001. C. (Di.ocarabus} loschnikovii 
Fischer von Waldheim, 1 823 (p. 20 5). 
Body more elongate, moderately convex. 

Pronotum densely and strongly punctured, basal 
part somewhat wrinkled. Elytra with heptaploid 
sculpture, the primary and adjacent quaternary in
tervals usually regular, the others often forming 

more or less irregular granulations. Middle an
tennal segments in males laterally swollen at apex. 

Colour of dorsal surface variable: green, coppery
red, brassy or black, primary foveae usually same 

colour; base of antennae, tibiae, tarsi and some

rimes mandibles and femora reddish. 16-21 mm. 
- N.E. European Russia, N. Siberia and north

ernmost Alaska and Canada, forest-tundra and 
southern tundra belts (this species was errone
ously included i n  the next subgenus: 09. 
Aulonocarabus by Turin et al., 1993; see also under 

Aulonocaralms) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .  . 
.. . . . . . . . . . .  08.002. C. (Diocarabus) truncaticollis 
Eschscholtz, 1 833 (p. 206). 

European specimens are mostly attributed to the subsp. 
polaris Poppius, 1905 (Brezina, 1994); these Siberian, Euro

Asian specimens are distinct from N. American specimens 
in the less convex elyt:ra and more regular sculpture . 

09. Subgenus Aulonocarabus Reitter, 1 896 
Type species C. cana!iculatus Adams, 1812  

Note: this subgenus includes about 12  species, mostly 
living in forests of temperate E. Asia. Deuve (1991) united 

them '-Vith the representatives of subgenus Leptocarabus 
Gehin, 1 876 from Japan, and some authors refer to this 

group also the circumpolar tundra dweller C. truncaticollis 
Eschsch., in the present keys included in the subgenus 
Diocarabus (see also: Deuve, 1 994). 

Only one species reaches the easternmost part of Eu
rope. It differs from the other European Carabus by the 

combination of short mandibles, very faible subapical 

emargination of elytra and sharp primary keels. 

1 (1). Black without metallic lustre, elytra often brown, 
moderately shiny. Head normal with convex eyes, 

Segments 5-9 of antennae at apex in males later
ally swollen beneath. Sides of pronotum (in the 
European subspecies) feebly sinuate before hind 
angles, forming short rounded lobes. 22-30 mm. 

- Russia: Urals, Siberia to the Far East; N. 
Mongolia, N.E. China, N. Korea. Several subspe- :,PU�L\L PART 
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cies, among them only nominate one (described 

above) reaches Europe. It lives in taiga forests . . . 

....... 09.001. C. (Aulonocarabus) canaliculatus 
Adams, 1812 (p. 207). 

10. Subgenus Mesocarabus C. G. Thomson, 1 875 
Type species C. catenulatus Duftschmid, 1812, 

nee Scopoli, 1 7  63 = C. problematicus Herbst, 1 786 

Head of normal shape, or thickened, highly macrocephalic 

(in Iberian species); mandibles short, with deep scrobae; 

apical segment of palpi slightly dilated in both sexes; 

penultimate segment of labial palpi multisetose. Setae of 
submentum present. Pronotum from subquadrate to 

transverse, with sides widened, more or less bent upwards; 

basal angles prominent; two lateral setae (one anterior, 

one basal) present at each side. Elytra ovate to elongate 

ovate, convex, with highly reduced apical sinuation; elytral 

sculpture of triploid or heptaploid type; primary intervals 
catenulate, sometimes in rows of tubercles; intermediate 

costae smooth or broken, sometimes highly reduced; qua

ternary intervals often reduced to small granulations, or 

absent. Abdominal sterna with transversal furrows, with 

or without setiferous pore. The male tarsi with four basal 

segments dilated. 

The name Mesocarabus, adopted in this work, is in agree

ment with the recent catalogues ofDeuve (1994) and Brez

ina (1994, 1 999). Zaballos & Jeanne (1 994) maintained 
Hadrocarabus, as in Jeannel (1941) and Casale et al. (1982). 
There are four European species (see below, concerning 

the specific or subspecific status of C. lusitanicus and C. 
macrocephalus), and one species in N. Morocco. Some of 

them are forest dwellers or montane elements (some sub

species of C. lusitanicus, macrocephalus and rijfensis); others 
(C. problematicus and dufouriz) are rather eurytopic, from 
lowland to high altitudes, often in dry environments; C. 
problematicus has a wide distribution and an exceptional 

ability to colonize different environments, from sub-med

iterranean scrub to boreal territories. 

1 ( 4). Head not, or slightly thickened. Colour mostly blue
violet to greenish-blue or blackish. Elytral sculpture 
with quaternary intervals rudimentary, or lacking. 

2 (3). Pronotum strongly transverse, almost twice as wide 

as long; sides bent upwards. Elytral sculpture of 

triploid type, all intervals granulate, only the prima

ry distinctly interrupted by small punctures. Dorsal 
surface bluish to bluish-black, sides of elytra bluish 

to violet. 24-28 mm. -Iberian Peninsula S. of Guad

alquivir (Andalusia) from Atlantic coast to Sierra-

Nevada, from sea level up to 2500 m. ..... . . . . . . . ...... . 
. . . . . . . . ...... . . . . . . .  10.001 C. (Mesocarabus) dufourii 
Dejean & Boisduval, 1 829 (p. 207). 

3 (2). Pronotum subquadrate to moderately transverse, 

at least 1 .6 times wider than long. Elytra with 
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primary intervals catenulate, the intermediate ones 

more or less reduced or granulated. Dorsal sur

face mostly black to bronzed, bluish-violet, blu

ish-black to greenish, 1 8-32 mm. - Widespread 

in C. and N. Europe, from E. Spain in the W, to 

Poland in the E. In the N., its distribution reaches 

Iceland (only Carabus-species) and Murmansk dis-

trict; in the S. to the Alps and N.W Italy . . . . . . . . . . . . 

. . . . . . . . . 10.004 C. (Mesocarabus) problematicus 
Herbst, 1 786 (p. 210) .  

In lowland and montane forests and pastures, from 
sea level up to 2500 m, often in rather dry environ

ments. C. problematicus is morphologically rather ho

mogeneous in its large range of distribution, its ability 

to adapt to different ecological conditions greatly limit

ing the forming of isolated populations. Nevertheless, 

dozens of infraspecific forms (subspecies, 'nationes', 

'morphae', etc. from slight colour variations, small 
montane specimens, inconstant variability of elytral 

sculpture and shape of the pronotum) have been de

scribed. Examples of bad and incorrect uses of infraspe
cific names has been criticised by J eannel (1 941) and 

Casale et al. (1 982). Also the keys of Breuning (1932-
1 936) are quite useless for C. problematicus. Here we state, 

with Brezina ( 1 994, partim) , that only 8 subspecies 

should be maintained at this moment: 
a) subsp. problematicus Herbst, 1 786 - Pronotum from 

subquadrate to transverse, with sides slightly narrowed 

posteriorly and slightly bent upwards. Elytral sculpture 

broken, scabrous; quaternary intervals fully reduced to 

faintly indicated rows of granulations. Dorsal surface 

mostly bluish-black, sides of pronotum and elytra blue to 

violet. - S. and E. Germany, Austria, Switzerland, S.E. 
France, N. Italy, Alps, Moravia, Slovakia. 

b) subsp. planiusculus Gehin, 1 885 - Elytral sculpture 

regular, normally smooth, not granulated; quaternary in

tervals fully reduced; dorsal surface from blue-violet to 

greenish or blackish. 20-30 mm. - W Europe, from N. 

Spain (Pyrenees, Navarra and Catalonian chain: five sub

species described for this area! See Chapter 2), to C. and 

W France. 
c) subsp. in.flatus Kraatz, 1 878 - Head large and slight

ly thickened; pronotum highly transverse, more than 

1 .5 times wider than long, with sides bent upwards. 

Elytra wide and convex; secondary and tertiary costae 

regular and smooth. Dorsal surface blue-blackish, with 

violet sides. Often large: 26-32 mm. - S.E.  France 

(Provence), Maritime- and Ligurian Alps, N. Apennines, 
S. Piedmont (Langhe) . Transitional populations from 
problematicus (s.str.) to in.flatus Kraatz, living in the W 

Alps of Piedmont, have been described as dellabejfae 
Breuning, 1 933. 

d) subsp. harryniae Sturm, 18 15  ( = wockeiBorn, 1 898) 
Intervals convex, the primary ones more distinct, the in-



termediate confused, granulated. Dorsal surface blackish 

blue. Size rather large (24-30 mm). - British Isles, S. and C. 

Norway, Sweden, N. and C. France, Benelux, Denmark, N. 

and C. Germany, Bohemia, N. Poland. 

e) subsp. strandi Born, 1926 - Slightly distinct from 

wockei, for the intervals less convex, flattened. - N. and E. 

Scandinavia, Kola Peninsula. 

f) subsp.jeroensis Vacher de Lapouge, 1910  - Distinct 

in the very narrow body, the elytral intervals highly bro

ken, granulated. The dorsal surface bronzed to green

ish. - Faeroes, Hebrides, Shetland and Orkney Isles. 
Known as fossil in the Faeroes, referred to either the 

sub-boreal or subatlantic period, before the colonisation 
by humans. 

g) subsp. islandicus Lindroth, 1968 - Black, normally 

with pronounced metallic reflection along the sides of 

pronotum and elytra, which are green, golden, copper or 

brass. Elytral sculpture strong, the primary intervals al
ways more distinct from the others, usuallly broader as 

well as more convex. Head narrow in proportion to the 
thorax. Small size: 20-24 mm. - Iceland. 

(h) subsp. re/ictus Hellen, 1 934 - Known from only 

one specimen from the Hogland island in the bay of Fin

land (introduced?). 

4 (1 ) .  Head large, strongly thickened. Elytral sculpture 
of heptaploid type, with quaternary intervals 

more or less distinct. Rather variable, for instance 

in colour and size: C. macrocephalus-complex. 
Unlike C. problematicus, variable in its range of 

distributio n ,  this c o mplex o f  specie s ,  

semispecies, subspecies and local races, repre

sents many highly distinct forms in a rather small 

area. One species (C. riifensis Fairmaire, 1872) is 
endemic to N. l\forocco in the Rif-massif. The 

other taxa, for which recent authors do not agree 
in attributing a specific or subspecific status to 

some taxa (Deuve 1994; Brezina 1994; Zaballos 

& Jeanne 1 994), are present in the Iberian Pen

insula and Pyrenees. We retain two distinct spe

cies (which are, more correctly, two main 

semispecies: hybrid zones exist among them, 
and natural hybrids are known between C. 

lusitanicus and C. macrocephalus in areas o f  
parapatry) . 

5 (6) . Body short to elongate-ovate, the elytra ovate and 

convex. Pronotum with sides regularly arcuated, 

not or slightly sinuous; basal angles rather short, 
wide and rounded. Aedeagus stout, slightly nar
rowed in the apical part. 20-34 mm . - All of the 
Iberian Peninsula, except the N. part. In foothills 

to fields at high altitude, mostly in rather dry 

scrubland and forests . . . . . . . . . . . ... . . ... . . . . ....... . . . . . . . ..... .. 

. . . . . . . . . . . . . . . .  10.002 C. (Mesocarabus) lusitanicus 
Fabricius, 1 801 (p. 208). 

Several subspecies, for which a major revision is neces

sary, have been described, often in isolated massifs (Sier

ras) and mountain chains: 

a) subsp. lusitanicus Fabricius, 1 801 - Pronotum densely 

rugoso-punctate, with sides slightly bent upwards and 

basal angles shorter obtuse. Elytral sculpture strong; pri

mary intervals catenulate in rows of tubercles. Elytra wide 

and short; dorsal surface metallic bronze, sides of  

pronotum and elytra often green. - Coastal area between 

Coimbra and Lisboa to Extremadura. 

b) subsp. schaumi Gaubil, 1 849 - Pronotum with fine 
and scattered punctures and lateral margins more bent 
upwards. Elytral sculpture distinct but flattened, the pri

mary intervals catenulate, in rows of smaller tubercles. 

Dorsal surface dark brownish to cupreous-green or green

blackish, the sides narrowly blue-green. - Spain, Central 

Montane System to C.W. Portugal. 

c) subsp. bolivariBreuning, 1 926 - Pronotum with large 
and deep punctures. Elytral sculpture strong, but primary 

intervals catenulate, not in rows of tubercles; primary 
foveae large, striae deeply punctate. - Spain, Central Mon

tane System: Sierra de Bejar. The characters to distinguish 

fuentei Breuning, 1 926, from the Sierra de Gata and Pena 

de Francia, seem variable. 

d) subsp. brevis Dejean, 1 826 - Body stout, elytra very 

short and wide. Pronotum with small, fine punctures. 

Elytral sculpture regular, the primary intervals catenulate, 
the primary foveae small, the striae slightly punctate. Dor

sal surface brownish-green to black, sides green to violet. 

20-25 mm. - Spain, Central Montane System: Sierra da 

Avila and S. de Guadarrama regions. 

e) subsp. complanatus Dejean, 1 826 - Slightly distinct 

from brevis for the dorsal surface green to brownish

bronzed, lateral margin green. - Spain, N. Meseta, Zaragoza, 
Soria and Burgos regions. 

f) subsp. molossoides Lassalle, 1984 - General features as 
in brevis, but the primary foveae larger and deeper, head in 

the females very large and thickened, shoulders more 

prominent. Dorsal surface bluish-black. Large size, 25-32 
mm. - Spain, Central Montane System, W. and C. Sierra de 

Gredos, Tras la Sierra mountains. 

g) subsp. helluo Dejean, 1826 - Body short, elytra convex, 
sculpture slightly flattened; primary punctures very small. 

Pronotum with small punctures. Dorsal surface bluish-black 
to brownish-bronzed or greenish. Sides blue-greenish. -

Spain, N. Iberian and S. Iberian chains, E. Baetic chain. 

h) subsp. castilianus Dejean, 1 826 - Body elongate-ovate. 
Sides of pronotum not sinuate, the basal angles obtuse. 

Elytral sculpture with all intervals broken in granulations. 
Dorsal surface brownish-bronzed, sides metallic green. -
Meseta region of Salamanca. 

i) subsp. egesippei LaFerte-Senectere, 1 847 - General fea

tures as in castilianus, but elytral intervals more or less con

vex, not granulated. Dorsal surface bluish-black, sides green 

to blue-violet. - Mountains of N. Portugal. '.-PITL\l. P \Rl 
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j) subsp. antiquus Dejean, 1826 - Body ovate, short. 

Pronotum posteriorly narrowed, with basal angles short, 

rounded. Elytral sculpture like lusitanicus (s.str.), strong, 
the primary intervals wider than the other, broken in rows 

of tubercles; primary punctures large and deep. Dorsal 
surface brownish-bronzed to green. - S. Portugal and S.W. 
Spain, N.E. to Salor and Zapaton rivers. 

k) subsp. afbarracinus Gangbauer, 1 886 - General fea
tures as in antiquus, but primary intervals lower, not in 

rows of tubercles. Pronotum finely punctate. Dorsal sur
face highly shiny, bronzed-black to bluish-black. - Spain, 
Sierra de Albarracin and Sierra de Cuenca. 

D subsp. latus Dejean, 1826 - Ovate, short. Distinct from 
afbaracinus, for the pronotum densely punctate, the primary 
intervals more convex, surface smooth. - Spain, S. Meseta, to 
the Sierra Morena, to E. to the Toledo and Cordoba regions. 

m) subsp. baguenai Breuning, 1 926 - Ovate, short. 

Pronotum finely punctate. Elytral sculpture with all inter
vals of the same size, primary intervals flattened, primary 
punctures very small, striae with smallest punctures. Dor
sal surface bluish-black to black, sides blue to violet. -
Spain, N. Baetic chains, Almeria and Granada regions. 

n) subsp. trabuccarius Fairmaire, 1 857 - General features 
as in haguenai, but pronotum more densely punctate, elytral 

intervals convex, elytral striae with distinct punctures. C. 
problematicus-like. - Spain, Catalunian chain, E. and C. 
Pyrenees. Very small specimens at high altitude, from Cen
tral Pyrenees (Ordesa, Cinca and Esera valleys) have been 
described as trypalsi Breuning, 197 5. 

6 (5). Body elongate to ovate-elongate, more slender than 
in subspecies of fusitanicus. Pronotum large, trans

verse, with sides arcuate, posteriorly bent upwards, 
and basal an!:,ifes strongly prominent from the pos
terior side. Aedeagus elongate, highly narrowed in 
apical part. - N. Spain, from W. Galicia to the Sierra 
de Andia. France, W. Pyrenees in the subalpine and 
alpine zone, mostly from 1000 up to 2000 m . ..... 
. . .... 10.003. C. (Mesocarabus) macrocephalus 
Dejean, 1 826 (p. 209). 

The most evident subspecies are: 
a) subsp. macrocephalus Dejean, 1 826 - Elytra elongate

ovate; primary intervals catenulate, secondary intervals cos
tate, normally more convex than the quaternary. Dorsal 
surface bronzed or cupreous-brown to metallic-greenish. 
- W., C. Cantabrian chain. 

b) subsp. macrocephafoides Jeanne, 1 972 - Elytra elon
gate-ovate, shorter and more convex than in macrocephafus 
(s.str.). Elytral sculpture more flattened, all intervals of the 
same size. Dorsal surface mostly bronzed-greenish, sides 
metallic green. - N.E. Spain, Sierra de Andia. 

c) subsp. cantahni:us Chevrolat, 1 840 - Elytra elongate, 
narrow, more or less depressed. Elytral sculpture low, fine, 

regular; all intervals of the same size; primary punctures 
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very small. Dorsal surface dull, bluish-black, the lateral 

margins violet. - Mountains of Galicia. 

d) subsp. asturicus Born, 1 925 - Some general features 

as in macrocephalus (s.str.): quaternary intervals reduced, pri
mary punctures large, distinct. Elytra more elongate, or 

subparallel. Dorsal surface bluish-black to black-violet. -
W Cantabrian Mountains. 

e) subsp.joaquini Breuning & Toulgoet, 1974 - Same 

general features as in asturicus, but elytra more narrowed to 
base and more convex. Dorsal surface bronzed-green to 

bluish-green. - S. side of W. Cantabrian Mountains. 
f) subsp. moroderi Breuning, 1 926 - Elongate-ovate, 

elytra convex. Pronorum wide, with sides arcuate and bent 
upwards. Sculpture regular, flattened, all intervals of same 
size. Primary intervals very small. Dorsal surface shiny, 
brownish-bronzed to black, sides green to bluish. - Spain, 
mountains of Leon. 

This subspecies, and the following, are transitional 
forms to fusitanicus (the specific separation of the latter 
from macrocephalus by Zaballos and Jeanne (1994), there
fore questionable) . 

g) subsp. hreuningi Csiki, 1 927 - Slightly distinct from 
moroderi. Elytral sculpture more convex, pronotum slightly 
narrowed towards base, dorsal surface duller, bronzed

green to dark-violet. - Spain, S. Galicia. 
h) subsp. barcelecoanus Vacher de Lapouge, 1 924 - Ac

cording to Deuve (1 994) and Brezina (1999), barcelecoanus 
is markedly distinct from macrocephalus (s.str.). Characterised 
by narrow, elongate body and reduced sculpture - N.C. 
Spain (Santander to Pomplona), E. Cantabrian chain, \'\'. 
Pyrenees on both sides. 

11. Subgenus Orinocarabus Kraatz, 1 878 
Type species Carabus .rylvestris Panzer, 1 793 

Mandibles short, with deep scribe. Palpi thin, elongate. 
Apical segment of palpi slightly dilated in both sexes; 
penultimate segment of labial pal pi bisetose. Apex of an

tennae in the males mostly with some segments ventrally 
depressed and laterally swollen. Pronotum from subcor

date to transverse, v.'ith sides not or slightly bent upwards; 
several (2-3 antero-mediane, 1 basal) lateral setae present 
on each side. Elytra from depressed to subconvex, with 
apical sinuation distinct; elytral sculpture of triploid (with
out quaternary intervals) to heptaploid type, all intervals 
low, the primary ones broken by more or less large, deep 
punctures, often also breaking the adjacent quaternary in
tervals. Abdominal sterna without transverse furrows, or 
with furrows reduced, vanishing in the middle. Four basal 
segments of male protarsi with ventral pad of lamellae. 

In the narrow sense adopted here, so excluding the 
Asian and boreal species mostly attributed to this subge
nus by Breuning (1 932-1 936), Orinocarabus is a homoge
neous group of montane, small to medium-sized spe

cies, peculiarly distributed in C.E. Europe, and in the 



Alpine chain. Deuve (1 994) included Orinocarabus in 

Oreocarabus (see p. 41 in Chapter 2) . In our opinion how

ever, it seems difficult to group the European species, 

traditionally included in Orinocarabus, with for example 

very large, convex, black species, such as C. (Oreocarabus) 
titanus Breuning (from the forests of Southern China), 
on the basis of either morphological characters or geo

graphical distribution. Furthermore, phylogenetic mo

lecular studies (see Chapter 7 and Imura et al., 1 998), con

firm the separation of Orinocarabus from Oreocarabus) . 
\X'e treat Orinocarab11s as a monophyletic or paraphyletic 

unit. One species for which it could be possible to main
tain a distinct subgenus (Carpatophifus Reitter, 1 896), is 

C. linnaei Panzer, 1 8 1 2, that Brezina (1 999) recently attrib

uted to Oreocarab11s. Furthermore, Imura (1998) has re

cently proposed the new subgenus Cavazzutiocarabus for 

latrei!leanus Csiki, 1 927, supported bu molecular and geni

tal features, and apparently remote from the Orinocarabus
cluster. 

In forests of C. and E. Europe, and at high altitudes 

(from 1 500 to 3000 m) in the }Jps. Several very similar 
species, which are difficult to identify on external features, 

highly characterised, however, by the morphology of the 

male genitalia (see Casale et al, 1 982). The (sub)specific 

status of some of them (cenisiusjairmairei complex) has 

to be confirmed. 

1 (2). Head small; antennae very long, segments 5-9 

slightly swollen laterally at apex in the male; 

pronotum narrow, with sides subsinuous and 

bent upwards. Elytra wide, ovate, flattened, with 

prominent shoulders. Sculpture of pentaploid 

type, i.e. five intervals between the primary ones. 

Legs long, fore femora with anterior furrow lim

ited to the apical region. Dorsal surface cupreous

brown; head, pronotum and primary punctures 

metallic cupreous to greenish; tibiae and base of 

the antennae reddish. Aedeagus: Fig. 3.8. 1 6-21 

mm. - C. and E. Europe, from Central Germany, 

Switzerland and Austria to the Carpathian Mts. to 

W Ukraine; in Italy only in the E. Alps, from E. 

Fig. 3.8. Aedeagus of C. (On'nocarabus) linnaei. 

2 (1) .  

3 (4) . 

Lombardia to the Venetian Alps and Prealps. In 

Fagus and Abies forests, at 800-1 500 m, to alpine 

meadows at 2000 m in the Italian Prealps . ....... . . . 
..... . . . . . ....... . .. 11.011. C. (Orinocarabus} linnaei 
Duftschrnid, 1 81 2  (= linneiPanzer, 1 81 3) (p. 218) .  

Head larger, more thickened. Pronotum from 

subquadrate to transverse, with sides not or 

slightly bent upwards. Elytral shape ovate to elon

gate-ovate, sometimes subparallel, from de

pressed to subconvex and with smooth shoul

ders. Sculpture of triploid to heptaploid type, i.e. 

three (C. latreillean11s) to seven intervals between 

the primary ones. Legs short and stouter; fore 

femora with anterior furrow not reduced. Dorsal 

surface of variable colour, mostly bronze to 

cupreous, greenish or blackish; tibiae and base of 

antennae mostly brown-blackish (except in some 

specimens of C. sylvestris). 
Segments from 5 (or 6) to 1 0  of male antennae 

swollen laterally at apex. Abdominal sterna with 

transverse furrows distinct at all sides. Aedeagus 

very long and thin, turned, with apex strongly 

dilated, dorsally protruded-serrated or axe

shaped (Fig. 3 .9a-d). 1 8-24 mm. - Ligurian, 

Maritime and S. Cottian Alps. In montane land-

scapes, from 1 700 to 3000 m . . . . . . ...... . . . . . . . . . . ....... .. 
..... . . . . 11.012. C. (Orinocarabus) putzeysianus 
Gehin, 1 876 (p. 219) .  

> .• G ·• :· \ . .  :: � ! 
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Fig. 3.9. Aedeagus of C. (On.nocarabus) putwsianus. 
a - C. (0.) putZ§Ysianus ssp. omensis; b - C (0.) pufZ§Ysianus 
ssp. pedemontanus; c - C. (0.) putzgsianus ssp. putZ!)•sianus ; 
d - C. (0.) pufZ§Ysianus ssp. grrmanae. Sl'f.Cl:\L !',\RT 
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Several subspecies have been characterised, mostly us

ing the shape of the aedeagus: 

a) subsp. putz!!Ysianus Gehin, 187 6 -Elytra subdepressed, 

ovate-elongate; primary foveae small. Surface often metallic

greenish. Aedeagus slightly turned, with apex widened and 
asymmetrical, rounded on the ventral side, toothed dorsally 

(Fig. 3.9c). - Llgurian and Maritime Alps, from the Roya 

Valley to Stura di Demonte Valley on the Italian side, and 

the Vallee de la Vesubie on the French side. 
b) subsp. rqynaudianus Deuve & Simard, 1 977 - Body 

depressed, elytra wide, colour from bronze to cupreous 
green. External features closer to putz!!Ysianus (s.str.), but 
characters of aedeagus more similar to that of subsp. 
omensis. - Maritime Alps: Colla Lunga area. 

c) subsp. germanae Casale & Cavazzuti, 1 976 - Similar to 

putz!!Ysianus (s.str.) for external features, normally smaller, 

with dorsal surface bronze to cupreous-brownish. 
Aedeagus with apex symmetrically and strongly widened, 
axe-shaped (Fig. 3.9d). - Ligurian Alps: Mt. Saccarello, M. 
Fronte and Mt. Bertrand. 

d) subsp. omensis Born, 1 901  - Same characters as in 
putz!!Ysianus (s.str.), bronze to greenish, often more con

vex. Aedeagus \vith apex slightly widened, rounded at the 

ventral side, toothed dorsally (Fig. 3.9a). - Maritime and 
Cottian Alps, from the Stura di Demonte Valley and the 

Maira Valley. 
e) subsp. pedemontanus Ganglbauer, 1 892 - Elytra shorter 

and more convex. Primary punctures large and deep. Dorsal 
surface mostly bronze to cupreous-brownish. Aedeagus very 

long, strongly turned, with apex symmetrically dilated, but 
rounded both on the dorsal and ventral sides (Fig. 3.9b). -

Llgurian Alps, from Mt. Marguareis (Tenda Pass) to Pesio, 

Ellero and Corsaglia Valleys. 
f) subsp. bisioi Cavazzuti & Meli, 1999 - Morphological 

features as in putz!!Ysianus putz!!Ysianus, but body more slen
der and depressed; pronotum smaller and narrower at base; 

Fig. 3.10. Aedeagus of C. (Orinocarabus) carinthiacus. 
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integument more dull, colour dark greenish to blackish. 

Aedeagus similar to that of ssp. omensis, but apex much 

narrower, more rounded at the ventral side, the dorsal 

tooth more reduced in size. - Cottian Alps, Colle di Bellino 

and La Colletta, between the Maira an the Varaita Valleys, 

at high altitude (2750-3000 m) . Sympatric with C. (0.) 
faimairei pelvicus. 

4 (3) . Segments of male antennae from 5 (or 6) to 8 (or 

9 in castanopterus and alpestris from the C. and E. 
Alps) swollen laterally at apices, or almost simple 
in both sexes (latrei!leanus). Abdominal sterna 
without transverse furrows. Aedeagus regularly 
arcuate, not or slightly dilated at apex. 

5 (6) . Body stout, ovate-elongate, convex. Elytral sculp

ture of heptaploid type; primary intervals catenu
late, broken by small, concolorous, nonmetallic 

punctures. Intermediate intervals mostly confused, 

granulated. Dorsal surface black to blackish-bronze. 
Aedeagus large, stout; apex wide, short, widely 
rounded distally, depressed at the sides (Fig. 3.10) .  
1 8-24 mm. - E. Alps, in Italy from the Adige 

Valley to Friuli; S. Austria, Carinthia; N.\Y. Slovenia. 

Some isolated populations exist in the mountains 

of Bosnia. At altitudes, less than other Orinocarabus
speeies, mostly in high Fagus and Picea forests, from 
1000 to 1 500 m . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
......... 11.004. C. {Orinocarabus) carinthiacus 
Sturm, 1 8 1 5  (p. 214). 

6 (5) . Body usually less convex or depressed. Elytral 

sculpture regular, distinct, the intermediate inter
vals (except the quaternary ones if present) not 

granulated. Dorsal surface metallic, bronze to 
greenish or cupreous, less frequently blackish. Pri

mary punctures concolorous to metallic .  
Aedeagus of  different shape. 

7 (8) . Antennae simple in both sexes, in the male the 
median segments merely a little laterally swollen at 

apex. Pronotum wide at the base, with sides 
rounded and narrowed anteriorly. Elytra short, 

rather wide, strongly depressed; quaternary inter

vals fully reduced (triploid sculpture), primary punc
tures strongly emarginated at the anterior side, 
'heart-shaped'. Dorsal surface polychromous, 

bronze to cupreous-red or -green, often two

coloured; the head, pronotum and primary punc

tures cupreous, the elytra greenish. Aedeagus 
strongly thickened in the medial part. Body slen

der, small: 13- 18  mm. - An isolated species for 
which a distinct subgenus has been proposed: see 
above, discussion of Orinocarabus). Endemic to 

the Pennine and N.E. Grajan Alps, in the Monte 
Rosa Massif (both on the Italian and Swiss sides) 

and in the E. Gran Paradiso-Levanna Massif. From 
montane (1 500 m) to high altitude alpine pas-



tures (2600-2800 m), near the snow. Sympatric in 

Mt. Rosa with C. (0.) concolor, and in Gran Paradiso 

with C. (0.) heteromorphus . ... . . . . . . . . . . . . . . . . . . . . . . ........... . 
.... ..... 11.010. C. (Orinocarabus) latreilleanus 
Csiki, 1 927 (p. 218). 

8 (7). Male antennae with several segments depressed 

and notched ventrally. Pronotum more or less 

cordate and narrowed at the base, anterior!:� Elytra 
often more elongate and convex; quaternary in

tervals distinct (heptaploid sculpture), primary 
punctures rounded, foveolate, not emarginated 
at the anterior side. 

9 (1 2) .  Apex of aedeagus very long and strongly arcuate 
on the ventral side, hooked (Fig. 3.1 1) .  

1 0  (1 1). Pronotum with sides slightly sinuate in the pos
terior half. Dorsal surface bronze with metallic 

cupreous-golden or greenish lustre, sometimes 

brownish to bronze-blackish. Apex of aedeagus 
widened slightly (Fig. 3.1 l a).  Smaller size: 1 5-23 
mm. - Pennine Alps, from Mt. Bianco �fassif 
and Mt. Rosa Massif on both sides, east to 
Valgrande and the Tessin Alps; Swiss Alps in the 

N. to region of Berna. Alpine pastures from 1 600 

to 3000 m, exceptionally, also in montane forests 

at 1300-1500 m. Depressed, elongated specimens 

of the high Aosta Valley have been described as 
bernhardinus Kraatz, 1 878; small high-altitude 
specimens from Mt. Rosa Massif have been de
scribed as alpinus Deiean, 1 826; large specimens 
with widened pronotum from Biellese (Sessera 

and Sesia Valleys), have been described as 

amplicollis Kraatz, 1 878. We believe these names 

to be synonyms of concolor (s.str.). However, C. 
lepontinus (see below) appeares to be specifically 
distinct on the basis of constantly differing fea-

a 

Fig. 3.11. Aedeagus of C. (Orinocarabus) concofor (a), C. (0.) 
lepontinus (b), and C. (0.) heteromorphus (c). 

a 

Fig. 3.12. Aedeagus of C. (Orinocarabus) fairmairei ssp. 

jairmairei (a), C. (0.) cenisius ssp. cenisius (b), and C. (0.) 
alpestris ( c). 

tures, such as the shape of the aedeagus and the 
lack of intermediate forms; this was recently con
firmed by sympatric findings of concofor and 

lepontinus, in Val Grande (Lepontine Alps) (Vigna 

Taglianti et aL, 1 998) . .......... . . . . . . . . . . . . . . . . . . . . . . . . .......... . 
. . . . . . . . . . . . . . . 11.007a. C. (Orinocarabus) concolor 
Fabricius, 1 792 (p. 216) .  

1 1  (10). Pronotum cordate, with sides distinctly sinuous 
in the basal half. Dorsal surface consistently darker, 
brownish to bronze-blackish. Apex of aedeagus 
turned and distinctly widened (Fig. 3.1 lb). Larger 
size: 20-25 mm. - W. Lepontine Alps, E. side of 

Toce Valley, Mt. Zeda, Mt. Limidario, Pizzo 

M arone, Cima Laurasca, Valgrande and 
Cannobina Valley . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
. . . . . . . . . . .  11.007b. C. (Orinocarabus) lepontinus 
Born, 1 908 (p. 216). 

1 2  (9). Apex of aedeagus slightly arcuate, narrowed to 
rounded or obtusely truncated, not hook-shaped. 

1 3  (14).  Apex of aedeagus truncated (Fig. 3 .1  l c).  Anten

na! segments 5-9 swollen laterally at apex in the 

male. Elytral sculpture of heptaploid type, pri
mary intervals catenulate; primary punctures break
ing both the primary and the adjacent quaternary 
intervals. Dorsal surface bronze, to bronze
cupreous or bronze greenish, sides with metallic 
bronze, to greenish lustre. 1 7-22 mm. - N. Grajan 
Alps, in the Gran Paradiso Massif. In Levanna 
Massif substituted by the vicariant (and close) C. 
(0.) cenisius Kraatz, 1 878. In alpine pastures from 

1 700-3000 m. W Alps: cenisius-complex (see be-
low) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
..... 11.009. C. (Orinocarabus) heteromorphus 
K. Daniel, 1 896 (p. 217).  

14 (13). Apex of aedeagus narrowed, or obtusely rounded, 
never truncated (Fig. 3.12). SPLU \1. P \RT 
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1 5  (20). Apex of aedeagus more or less elongated, nar
row and arcuate on the ventral side (Fig. 3.12).  

1 6  (19). Apical half of aedeagus thickened, more or less 
sinuate on the ventral side, shortly narrowed only 
distally (Fig. 3.12a,b). W Alps . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . .. . . . . . . . . ... . . ..... .... . . . . . . . . . . . . . . . . . .  cenisius-complex. 

17 (18). Body short, stout, wide, more depressed. An
tenna! segments from 6-8 swollen distally in the 

male. Apex of aedeagus distinctly turned to the 
right in dorsal view (Fig. 3.12.a). Dorsal surface 
bronzed to bronzed-green, less frequently 
cupreous, brownish, golden-gteenish or bluish
black. 1 6-22 mm. - W (Cottian) Alps. Italy: from 
Germanasca Valley to Maira Valley. France: 
Briarn;:on and Queyras Alps. Alpine pastures from 
1 500-2800 m . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
. . . . . . . . . . . . . 11.008. C. (Orinocarabus) fairmairei 
C. G. Thomson, 1875 (p. 216) .  

Some subspecies have been described. On the other 
hand, we retain heteromorphus, faimairei and cenisius (see 
Casale et aL, 1982) as three semispecies that recent authors 
(see Deuve 1994) consider subspecies of a single species: 

a) subsp. fairmairei C. G. Thomson, 1 87 5 - Body more 

elongate. Primary punctures more numerous and rather 
superficial. Apex of aedeagus short, obtusely rounded dis

tally. 1 8-22 mm. - Monviso Massif, high Pellice Valley. 
b) subsp. pekicus Cavazzuti, 1973 - Few primary punc

tures, large and deep. Apex of aedeagus more elongated 
and narrower. - High Varaita (Bellino) Valley and Maira 

Valley. 
c) subsp. stecki Born, 1 902 - Body very short, primary 

punctures numerous and very small. Small size: 16-19 mm. 
Apex of aedeagus rather long, depressed on the sides, and 
only slightly turned to the right. - Cottian Alps on the 
transalpine (French) side, in Italy in high Germanesca Val
ley and in Varaita (Chianale) Valley. 

1 8  (17). Body elongate, more convex. Antenna! segments 
6-8 laterally swollen at apex in the male. Apex of 
aedeagus straight, not turned to the right and 
slightly on the ventral side (Fig. 3 .12b). Dorsal 
surface bronzed or bronzed-green to cupreous
brown, less frequently gteenish to bluish-black. 
1 8-25 mm . - W Alps, from N. Cottian Alps (Mt. 
Albergian) to Grajan Alps (Levanna Massif: in 

this area as southern vicariant of C heteromorphus). 
On the French side, in the Haute-Maurienne, 
Haute Tarentoise and Vanoise. In alpine pastures 
from 1 600 to 2700 m . .... . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . 11.006. C. (Orinocarabus) cenisius 
Kraatz, 1 878 (p. 21 5).  

Closely related to C. (0.) faimairei (see above) . Some 

subspecies rather distinct: 
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a) subsp. cenisius Kraatz, 1 878 - Body more elongated 

and slender. Pronotum narrowed to the base. Apex of 

aedeagus elongate and arcuate, narrower, sub-acuminate 

distally (Fig. 3. 12b). - W (N. Cottian) and Grajan Alps, 
both on the French and Italian sides. In Italy from Stura di 
Viii Valley to Mocenisio and Dora Riparia (Susa) Valley. 
l'iote: specimens from Savoie (Iseran Massive) have been 

described as iseranicus Deuve & Simard, 1977; they could 
represent a transitional form (hybrid zone) to heteromorphus. 

b) subsp. ceresiacus Born, 1 896 - Apex of aedeagus less 
narrow; more stout and obtusely rounded distally. - Grajan 
Alps, from Stura di Lanzo to Lavanna Massif. 

c) subsp.jenestrellanus Beuthin, 1 899 - Body stouter and 
wider. Pronotum transverse. Aedeagus larger, with apex 
short and wide. - Cottian Alps, mountains from the right 
side of the Susa Valley to Chisone (Mt. Albergian) Valley. 

19  (16). Apical half of aedeagus regularly arcuate and nar
rowed to the apex, which is elongate, a little de
pressed on the dorsal side, rounded distally (Fig. 
3.12c). Body elongate-ovate. Antenna! segments . 
5 (or 6) to 10 laterally swollen at apex in the male. 
Dorsal surface brownish-bronze to cupreous, 
bronzed-gteen, or blackish with bluish or gteen

ish lustre. 16-21 mm. - E. Alps on both sides. 

From Dolomiti and Tyrol in the west, to Slovenia 
in the east. In alpine forests, mostly from 1700 
to 2700 m, exceptionally at 1 1 00 m in Slovenia 
(Planica). In some localities sympatric with C (0.) 
bertolinii, or with C. (0.) carinthiacus . .. . . . . . . . . . ....... . 
. . . . . . . . . . . . . . . . .  11.002. C. (Orinocarabus) alpestris 
Sturm, 1 81 5  (p. 213). 

Some subspecies rather distinct: 
a) subsp. alpestris Sturm, 1 81 5  - Body more elongate, 

narrow; sub-depressed. Pronotum narrowed to base, basal 

Fig. 3.13. Aedeagus of C. (Orinocarabus) sylvestn's (a) and C. 
(0.) bertolinii (b). 



angles acute and prominent. Aedeagus slightly arcuate, apex 
shorter, ventral side not thickened. - South and Central 
lower Austria to Styria. 

b) subsp. dolomitanus Mandi, 1 9  56 - Distinguished 
from alpestris (s.str.) by the shape of the aedeagus, with 
ventral side more thickened, convex. - E. Alps, Dolo
mites, east and central parts of the Pusteria Valley, Carnian 
and Julian Alps, N. Slovenia, Karawanke and Saviniche 
Alps. 

c) subsp. hoppei Germar, 1 824 - Body shorter, stouter 
and more convex. Pronotum slightly narrowed to base, basal 
angles shorter and obtuse. Aedeagus strongly arcuate, apex 
more elongate. - Austria: from Tyrol to Klagenfurt. Italy: 
Pusteria Valley, Aurina Valley and Vizze Valley. 

20 (15).  Apex of aedeagus blunt and rounded, or de
pressed at the sides, spatulate or blade-shaped 
and turned on the dorsal side (Fig. 3 .1 3a,b). 

21 (24). Apex of aedeagus very short, distally rounded. 
Antenna! segments 5-9 laterally swollen at apex 
in the male. 

22 (23). Apex of aedeagus very wide, rounded (Fig. 3.13a) . 
Body short-ovate to elongate-ovate. Pronotum 
transverse, narrowed to the base, v:ith lateral mar
gins posteriorly a little bent upwards. Elytra more 
or less convex; primary intervals catenulate, pri
mary punctures metallic. Dorsal surface variable 
in colour, brownish-bronze to cupreous-bronze, 
golden to cupreous-green or bluish-black; tibiae 
brownish-black to reddish. 1 9-29 mm. - C. Eu
rope, from France (Vosges) and Switzerland Gura) 
in the W, to Transylvania and Carpathian Ukraine 
in the east. Alpine chain on the northern side, in 
Italy only in some areas at the border with Swit
zerland and Austria. In some localities sympatric 
with C. (0.) alpestris . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
. . . . . . . . . . . . . . . . 11.013. C. (Orinocarabus) sylvestris 
Panzer, 1 796 (p. 220). 

Some subspecies rather distinct: 
a) subsp. sylvestris Panzer, 1 793 - Apex of aedeagus 

slightly arcuate. Pronotum v.i.th basal angles prominent. 
Dorsal surface light cupreous to golden-brown or blackish 
(nivosus Heer, 1 837). - From Vosges and Jura, Switzerland, 
C. Germany, eastward to Bohemia and Moravia, to the S. 
in Italy, in some localities of the C. Alps. 

b) subsp. kolbi Breuning, 1 927 - Apex of aedeagus a 
little sinuous. Pronotum with dense, large punctures and 
basal angles very prominent to the basal side; elytra slightly 
convex. Dorsal surface shiny. - E. Alps, S.E. Austria, 
Slovenia. 

c) subsp. redtenbacheriGeilln, 1 876 - Distinguished from 
kofbi by the basal angles of pronotum being short, slightly 
pronounced of the basal side. Dorsal surface more smooth. 
- S.E. Austria. 

d) subsp. transylvanicus Dejean, 1 826 - Characterised by 
the pronotum having small and scattered punctures, the 
elytra very convex; dorsal surface highly metallic shiny. -
Carpathian Mountains, to S. Poland, Slovakia, Ukraine and 
Romania. 

e) subsp. haberfelneri Ganglbauer, 1 892 - Apex of 
aedeagus strongly arcuate, v.i.dened. Pronotum with sides 
bent upwards and basal foveae deep. - S.E. Germany (Ba
varia), N. and C. Austria. 

23 (22). Apex of aedeagus narrow, subconical (Fig. 3.13b). 
Body elongate-ovate, sometimes parallel-shaped, 
rather convex. Pronotum transverse, with sides 
slightly sinuous in the basal half. Elytral sculp
ture as in syfvestris. Dorsal surface bronze-brown
ish to cupreous or greenish, sometimes bi
coloured; primary punctures bronzed to green or 
bluish. Tibiae always brownish-black. 1 6-21 mm. 
- Trentino (Dolomiti), Veneto (Belluno), and 
Friuli Prealps. Specimens from the last localities, 
with a wide base of pronotum and elytra more 
depressed along the suture have been described 
as cavaflensis Bernau, 1 9 1 4. Alpine pastures, from 
1 600 to 2900 m . ......... . . . . . . . . . . . . . . . . . . . . . ................ . . . . . . .  . 
............... 11.003. C. (Orinocarabus) bertolinii 
Kraatz, 1878 (p. 213).  

24 (21). Apex of aedeagus elongated, blade shaped or 
spatulate (Fig. 3.14) .  Antenna! segments 5-9 (or 
1 0) laterally swollen at apex in the male. Dorsal 
surface minimally variable, dark, bronze-brown
ish to bronze-greenish (castanopterus-complex). 

25 (26) . Apex of aedeagus a little narrowed, spatulate (Fig. 
3.14a) . Antenna! segments 5-10 laterally swollen 
at apex in the male. Pronotum densely rugoso
punctate. Elytra rather convex; elytral sculpture 
heptaploid, all inten"als slightly convex; primary 

a 

Fig. 3.14. Aedeagus of C. (Orinocarabus) castanopterus (a) 
and C. (0.) adameflicola (b). SPECL\I .  P:\RT 
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punctures small and deep. Dorsal surface bronze 2 (3) . 

to bronze-blackish, sometimes the sides of elytra 

Elytra smooth with very reduced, almost indis

tinct, finely granulate intervals; primary foveae 

lacking or reduced to small, concolorous points. 
Dorsal surface uniformly black, shiny to sericeous; 
elytra strongly convex. 22-34 mm. - N. and C. 
Europe, from E. European Russia and W. Sibe
ria to E. France and N.W. Italy (in Toscana to the 
S.); N. England, Fennoscandia. In bushes and 
open country, from lowlands to montane for-

with greenish lustre. 1 8-22 mm. - Endemic to 
the C. Alps on the S. side; E. Lepontine Alps 
(fessin Alps) , Orobian (Bergamascan) Alps, 
Valtellina, E. to Valcamonica Valley. Alpine pas-
tures, 1 600 to 2500 m . ......... . . . . . . . . . . . . . . . . . . . . . .......... . . .  
. . . . . . . . . 11.005 C. (Orinocarabus) castanopterus 
A & G.B. Villa, 1 833 (p. 214) .  

2 6  (25). Aedeagus shorter and more slender than in 
castanoptems, blade-shaped and a little turned to 
the dorsal side (Fig. 3 .14b). General features and 
colour as in castanoptems, angles of the pronotum 
more prominent, the primary intervals of the 
elytra more distinct, with primary punctures larger, 
breaking three contiguous intervals; 1 7-21 mm. 
- Endemic to the C.E. Italian Prealps, Adamello 
and Brenta massifs, from Brescia (Oglio Valley) 
to Adige Valley. In limestone massifs, from 1 600 
to 2500 m . . . . . . . ....... . .......... . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  . 

. . . . . . . . . 11.001 C. (Orinocarabus) adamellicola 
Ganglbauer, 1 904 (p. 212).  

12. Subgenus Oreocarabus Gehin, 1 876. 
Type species Carabus errans Gory, 1 839, not Fischer, 1 823 

(= amplipennis Vacher de Lapouge, 1 924) 

Male antennal segments 6 to 8 strongly depressed at the 
base and swollen distally and apical segment of maxillary 
palpi slightly widened in the male; penultimate segment 
of labial palpi bisetose, sometimes trisetose. Sides of 
pronotum widely margined and more or less bent up
wards, particulary at the basal part; two lateral (one ante
rior, one basal) setae on each side. Elytra ovate, more or 
less convex, normally with sides widened and bent up
wards; elytral sculpture of homodynamous, heptaploid 
type, with primary foveae extended sometimes to the con
tiguous interstriae, or granulated, confused, without dis
tinct intervals. Abdominal sterna with, or without trans
verse furrows. 

A wide, but (in the present limitation to European 
species) rather homogeneous subgenus. Deuve (1994) in
cluded in Oreocarabus the species that were (and here are) 
attributed to Orinocarabus. Furthermore, Brezina (1 994) 
maintained some species in distinct, often monotypic, sub
genera, e.g.: Phricocarabus Reitter, 1 896 for C. gfabratus 
Paykull, 1 790, but later (1 999) he treated again Oreocarabus 
as a wide subgenus, and attributed also linnaei to it, which 
species is included here in Orinocarabus. We think that 
Oreocarabus, in the rather narrow sense adopted here, is a 
monophyletic (although, perhaps, paraphyletic) unit. 

1 (6). Abdominal sterna with distinct, deep and com
plete transverse furrows. 
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ests and pastures at 1200-1 800 m . ............ . . . . . . . . .  . .  
. . . . . . . . . . ....... 12.003. C. (Oreocarabus) glabratus 
Paykull, 1 790 (p. 223). 

Morphologically rather homogeneous through its dis
tribution. Some subspecies can be distinguished: 

a) subsp. gfabratus Paykull, 1 790 - Elytra finely granu
lated, dorsal surface shiny. 26-34 mm. - C. and N. Europe, 

W. Siberia. 
b) subsp. extensus Kraatz, 1 885 - Dorsal surface more 

shiny than in the nominate subspecies. Body more elon
gate, pronotum cordate, sides deeply sinuous .  - . 
Carpathian Mountains. 

c) subsp. lapponicus Born, 1 909 - Body short: 22-26 
mm. Dorsal surface dull, sericeous. - Lapponia to the Kola 

Peninsula. 
cl) subsp. gibbosus Heyden, 1 866 - Body short, as in 

lapponicus. Dorsal surface very shiny. - E. montane form 
of Austria, Balkans and Transylvania. 

e) subsp. latior Born, 1 895 - Large size: 25-32 mm. 
Pronotum very transverse, elytra dull, with slight bluish 
reflections. Further investigations demonstrated that this 
southern form, cited as a synonym of glabratus glabratus by 
Casale et al. (1 982), merits a subspecefic rank. - N. and C. 
Italy (from the Alps to Tuscania). 

3 (2). Elytra with regular, finely costate intervals; pri
mary foveae metallic, distinct. Dorsal surface 
brownish to blue-blackish or greenish, not so 
shiny. Elytra depressed. C. horlensis-complex: two 
semispecies are recognised, horlensis and presfii, 
treated here as distinct species (see Casale et al., 
1982), but listed by several authors (see Deuve, 
1 994) with subspecific rank. 

4 (5). Pronotum with sides slightly bent upwards pos
teriorly; body elongate, convex; dorsal surface dark 
brownish to cupreous or greenish, elytra with 

large metallic cupreous or greenish primary fove
ae. Aedeagus with apex sharply acuminate. 23-30 
mm. - N. and C. Europe; Alps; Balkan Peninsu
la to parts of Bosnia, Montenegro and Mace
donia. In bushes and open country, from low-
lands to montane forests . . . . . . . . . ................ . . . . . . . . . .  . .  
. . . . . . . . . . . . . . . . . . 12.005. C. (Oreocarabus) hortensis 
Linnaeus, 1 758 (p. 225). 



5 (4). Pronotum with sides strongly bent upwards pos
teriorly; body ovate, shorter and more flattened; 
dorsal surface bluish-black to bluish-violet, some
times with greenish lustre; primary foveae small, 
metallic green, blue or violet. Aedeagus short, ob
tuse at apex. 22-27 mm. - W. Balkans: from Alba
nia to Pelopponesos, S. Dalmatian coast, includ
ing Dalmatian and Ionian islands; S. Apennines 
(from Campania to Aspromonte). A typical tran
sadriatic-transionic element. From mediterranean 
bushes along the coasts, to montane forests . . . . .  . 
. . . . . . . . . . . . . .. . . . . . . . .  12.006. C. (Oreocarabus) preslii 
Dejean & Boisduval, 1 830 (p. 227). 

Two main subspecies can be recognised: 
a) subsp. preslii Dejean, 1 830 - Pronotum with basal 

angles short, wide and obtuse. Primary foveae small, break
ing only the primary intervals. - Greece, Pelopponesos. A 
distinct form was described from the Panakhaion Massif, 
S.W. of Patra ((ssp.) pecoudellus Deuve, 1 998). 

b) subsp. neumryeri Schaum, 1 856 - Pronotum with 
basal angles long, acuminate. Primary foveae normally larger, 
often breaking two contiguous intervals. - Adriatic coast, 
from Montenegro to Croatian coast, N. and C. Greece. 
Italy: S. Apennines (Campania, Basilicata, Calabria). Ac
cording to Deuve (1 994), the ( ssp.) herz.egowinensis from 
Bosnia-Herzegovina, and (ssp.) jonicus, from Kerkyra, S. 
Albania and Pyndos (pindicus), seem to be distinct from 
both pres/ii (s.str.) and neumryeri. 

6 (1). 

7 (8). 

8 (7). 
9 (10). 

Abdominal stema with transverse furrows more or 
less interrupted in the middle, or completely lack
ing. C amplipennis-complex. A taxonomically diffi
cult group oflberian species and subspecies. Deuve 
(1 994) and Brezina (1994) recognised three species 
(two of them polytypical). Zaballos and Jeanne 
(1994) also listed getschmanni and pseudosteuarti as 
distinct species. In absence of a revision of these 
taxa we have adopted here the traditional treatment. 
Abdominal furrows sharp but interrupted in the 
middle. Dorsal surface dark brownish, sides of 
pronotum cupreous to bluish, sides of elytra me
tallic green or bluish. Body relatively short and 
wide; pronotum with angles arcuate, not sharply 
sinuous; elytral sculpture regular, fine; primary 
points very small, concolorous, nonmetallic, 20-
25 mm. - Spain: Central Montane System, from 
Sierra de Gata to Sierra de Guadarrama; Hyberian 
chain, N.W. of the Sierra de la Demanda; N. 
Baetican chains. In bushes and forests . . . . . . ...... .. . 
. ... . . ... 12.004. C. (Oreocarabus) guadarramus 
LaFerte-Senectere, 1 847 (p. 225). 
Abdominal furrows lacking. 
Pronotum cordate, strongly narrowed to the base, 
with basal angles acute, strongly prominent; an-

tennae simple in both sexes. Elytra elongate
ovate; sculpture regular, the primary foveae evi
dent. Dorsal surface cupreous to blue-blackish. 
1 8-24 mm. - Spain: Central Montane System. In 
scrub and forests . ...... . . . . . . ............................ . . . . . . .... . 
.................. 12.002. C. (Oreocarabus) ghilianii 
LaFerte-Senectere, 1 847 (p. 222). 

Two quite distinct subspecies: 
a) subsp. ghilianiiLaFerte-Senectere, 1 84 7 - Dorsal sur

face brownish to cupreous red; sides of pronotum and of 
elytra cupreous red, the primary foveae metallic green to 
cupreous red (C hortensis-like). - Sierra da Guadarrama. 

b) subsp. negrei Breuning, 1 966 - Dorsal surface black
ish, primary foveae concolorous; sides of pronotum and 
elytra bluish. - Sierra de Gredos and Sierra de Bejar. 

1 0  (9). Pronotum transverse, not or slightly narrowed 
to the base, with basal angles wide, lobate, ob
tuse, less prominent; antenna! segments 5-8 (or 
9) swollen at apex in the male. Elytra short ovate; 
sculpture more variable. Dorsal surface bronzed
blackish to violet. 1 8-25 mm. - Spain: Cantabrian 
Mountains and Central Montane System: Sierra 
de Bussaco, de Lousa and de Estrella . ...... .. . . . . . . .  . 
12.001 ( +007). C. (Oreocarabus) amplipennis 
Vacher de Lapouge, 1 924 (p. 221). 

Some well characterised subspecies are recognised: 
a) subsp. amplipennis Vacher de Lapouge, 1 924 - Dorsal 

surface brownish, often with bronzed lustre; sides of 
pronotum and lateral margins of elytra bluish to green. 
Sculpture regular, intervals low, the primary foveae very 
small. 20-24 mm. - W. Cantabrian Mountains. 

b) subsp. getschmanni Vacher de Lapouge, 1 924 - Dis
tinguished by the reduced size (18-22 mm). Body more 
elongate, elytra narrower, often with parallel sides. - C. 
and E. Cantabrian Mountains, E. to the Sierra de Andia. 

c) subsp. pseudosteuarti Vacher de Lapouge, 1 924 -
(listed as species (12.007) in Turin et al., 1 993) . Highly 
distinctive by the wide, ovate elytra, and particularly by 
the strong, costate elytral sculpture, with quaternary in
tervals often reduced and the primary ones catenulate, 
with large foveae, breaking three contiguous intervals. 
Dorsal surface blackish, sides of pronotum and lateral 
margins of elytra bluish to violet. - Portugal: Sierra 
d'Estrella, Cea, Bussaco. 

13. Subgenus Tomocarabus Reitter, 1 896 
Type-species Carabus convexus Fabricius, 1 77 5 

Differing from the other 'brevimandibulares' Carabus 
by the strongly dilated apical segment of maxillary palpi. 
Body relatively broad, head small, labial palpi with 2 
setae, elytral sculpture heptaploid, homodynamous. SPHT\J .  P:\RT 
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SPECIAL PART 

Eight to nine Eurasiatic species, four of them in Eu

rope (1 doubtful) . 

1 (2) . Submentum swollen transversely. Elytra moder

ately convex, surface minutely granulate, primary 

foveae small, indistinct. Hind angles of prono

tum short, triangular. Upper surface moderately 

shiny, black with reddish or purplish lustre, sides 

of pronotum and elytra brightly shiny, gold

green, inside often with narrow golden-yellow or 

-red border. 20-26 mm. - Poland, Romania, 
Byelorussia, N. Ukraine, Russia, in the N. almost 
to 54° N, and eastward to Middle Ural and S.W 

Siberia. In deciduous or pine forests, mostly in 

forest-steppe zone . .. . . . . . . . . ......... . . . . . . . ...... . . . . . . . . ....... . 

. . . . . . . . . . . . 13.004. C. (Tomocarabus) marginalis 
Fabricius, 1794 (p. 232). 

2 (1). Submentum not swollen transversely. Metallic 

lustre of the sides of elytra narrower, not so con

trasting with the dark surface. 

3 (6). Hind angles of pronotum forming long trian

gular lobes. 
4 (5). Aedeagus with apical lobe broader, rounded. 

Elytra wide, rather convex, with thin quaternary 

sculpture, often forming rows of tubercles. Black, 

more or less shiny, side margins of pronotum 

and elytra blue, green or violet, sometimes the 
whole upper surface with bluish or greenish tint. 
14-23 mm. - Most of Europe to 60° N (absent 

however from the British Isles, N.W France and 

most part of Iberian Peninsula), in the S. to N. 

Sicily and S. Greece; Turkey, the Caucasus, W Si

beria to Altai and N. Kazakhstan. Mostly in de

ciduous and pine forests, parks and gardens; 

mountains up to 2200 m . . . . . . . . . . . .... . . . . . ......... . . . . . . .  . 
. . . . . . . . . . . . . . . . 13.003. C. (Tomocarabus) convexus 
Fabricius, 1775 (p. 229). 

Many infraspecific forms were described, some of them 

merit to be maintained as distinct subspecies: 
a) subsp. convexus Fabricius, 1775 - Elytral sculpture 

regular, intervals not interrupted. Upper surface moder
ately to strongly shiny, black with blue or green margins of 
pronotum and elytra, rarely uniformly bluish or greenish 

(mostly in populations of peninsular Italy, described as 
paganettii Born, 1 905). Small, slender specimens from Ro

mania, S.E. Bulgaria and N.E. Greece are known asgracilior 
Gehin, 1885. 15-20 mm. - Inhabits the greatest part of 

species range. 
b) subsp. pyrenaeico!a Csiki, 1927 - Elytral sculpture 

coarser, somewhat interrupted or transversely wrinkled, 
the primary foveae more distinct. 1 5-18 mm. - Pyrenees. 

c) subsp. difatatus Dejean, 1826 - Elytral sculpture ir
regular, granulate, more confused at sides and apex, striae 

distinctly punctate, primary foveae larger; pronotum 
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strongly punctate. 17-23 mm. - S.E. Austria, N.E. Italy, 

whole Balkan Peninsula except S. Greece. 

d) subsp. moreanus Reitter, 1 896 - Elytral intervals as in 

subsp. dilatatus but more flattened and shiny; between every 

2 primary intervals, only 5 distinct ridges. 17-20 mm. - S. 

Greece: Peloponnesos, island Euboea. 

5 ( 4) . Aedeagus with apical lobe narrowed and pointed. 

Elytra elongate, less convex, their sculpture as in 

convexus. Black, margins of pronotum and elytra 

with bluish lustre. 17  mm. - Described by a single 
male from Romania: V aratec (surely described af
ter an aberrant specimen of convexus) and thus to 
be removed from all lists! .......................... . . . . . . . . .  . .  

. . .  (13.001.  C. (Tomocarabus) antipai Panin, 1942) 
(p. 228) 

6 (3). Hind angles o f  pronotum short, obtuse, 

rounded. Body convex, stout. Elytral sculpture 

consisting of more or less regular rows of tu
bercles. Black, unicolorous, shiny. 21-25 mm. -
Ukraine, Lower Volga, N. Caucasus, S.W Siberia, 
Kazakhstan. It was described from Moldova 

(Bendery) but probably extinct there. - Typical 

steppe species, threatened and supplanted by ag

ricultural methods, such as ploughing. In the 

mountains up to 1000 m . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . . 
. . . . . . ... 13.002. C. (Tomocarabus) bessarabicus 
Fischer von Waldheim, 1823 (p. 228). 

Two subspecies: 

a) subsp. bessarabicus Fischer von Waldheim, 1823 -
Elytra oval with coarser sculpture, primary foveae distinct. 

- Steppes of Ukraine including the Crimea. Extinct in the 

major area of its former distribution. 
b) subsp. concretus Fischer von Waldheim, 1823 - Elytra 

more elongate, with more delicate sculpture; primary foveae 

often hardly visible. - N. Caucasus, Lower Volga, S.W Si

beria, Kazakhstan. 

14. Subgenus Eurycarabus Gehin, 1885 
Type species C.JaminiiDejean, 1826 

Body relatively short and wide, ovate, medium to small 
sized; colour (in European taxa) blackish, sides of elytra 
with metallic lustre. Apical segment of palpi slender, slightly 

dilated (genez) or very dilated in the male <faminiz); penultimate 

segment of maxillary palpi from bisetose to multisetose. 
Pronotum very wide, transverse, with margins more or less 

bent upwards; two lateral (one anterior, one basal) setae. 
Elytra wide, convex ifaminiz) to subdepressed (genez); shoul
ders rounded. Elytral sculpture of triploid type: primary 
intervals costate (genez) or fused in a wide intermediate 
smooth area, in which intervals and striae are hardly distin

guishable ifaminit) . Abdominal sterna with transversal fur

rows and setiferous pores. Protibiae often sulcate with outer 



apical angle more or less prominent. Male protarsi with four 

basal segments dilated. Aedeagus of peculiar shape, with 

apical region strongly turned to the right, widened and de

pressed; parameres very short and wide. 

Three species of the S.W Mediterranean area (Maghreb 

and the largest Tyrrhenian islands: Sicily, Sardinia and Corse). 

Mostly in open country and in mediterranean scrub areas, 

but also in mountain forests and in high altitude pastures. 

Polyphagous, normally active in autumn-\vinter, but also in 

spring and summer when humidity is favourable. 
Note: The present key has been constructed for Euro

pean species. Several North African subspecies, belong
ing to faminii and to the W Maghrebinian Javieri Faimaire, 
1 859, may present peculiar features (for example, 

polychromous dorsal surface) . The three species of 
Nesaeocarabus living in the Canary Islands (not included 

in the present volume) seem to be related to Eurycarabus 
in the light of the analysis of larval characters and mo
lecular data (Priiser et aL, 1 998) . 

1 (2) . Apical segment of palpi narrower and slender. 

2 (1). 

Elytra depressed; secondary and tertiary intervals 

distinct. Dorsal surface brownish-black, rather 

dull, mostly sides of elytra metallic green to blu

ish. Aedoeagus: Fig. 3 .15a. 22-27 mm. - Sardinia 

(also in several small islands near Sardinia), Cor

sica. Mostly in open country, sometimes in scrub, 

from sea level up to 1200 (1 500) m . ..... . . . . . . . . . . . . .  . 
. . . . . . . . . . . . . . . . . . . . . . . . .  14.002. C. (Eurycarabus) genei 
Gene, 1 939 (p. 233). 

Apical segment of palpi strongly widened, the 
maxillary ones are axe-shaped in the male. Elytra 

convex; secondary and tertiary intervals reduced, 

fused in a single intermediate, smooth zone. 

a b 

Fig. 3.15. Aedeagus of C. (Orinocarabus) genei (a) and C. 
(0.) Jaminii (b). 

Dorsal surface black, shiny, the lateral margins 

of elytra purple-violet to golden-green. Aedoe

agus: Fig. 3.1 Sb. 1 9-23 mm. - W and S. Sicily 

(the typical form; some highly distinct subspe
cies in Tunesia and Algeria). In open countries, 

mediterranean scrub or dry forests, never in 

montane forests (in Sicily); active mostly in win-

ter (from November to January) . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . .  14.001. C. (Eurycarabus) faminii 
Dejean, 1 826 (p. 233). 

15. Subgenus Pachystus Motschulsky, 1 865 
Type species C. hungaricus Fabricius, 1 801 

Mandibles short and broad. Penultimate segment of labial 

palpi multisetose, apical segment slightly enlarged. 

Submentum normally with setae (rarely missing). Pronotum 

without lateral setae. Elytra with triploid or heptaploid sculp

ture or with irregular granulation. Abdominal furrows 
present. Body stout and convex, black without metallic lus
tre. - Rather xerophilous group living mostly in steppe 

landscapes of Eurasia. In Europe 4 species. 

1 (4) . Hind angles of pronotum short, rounded, not 

lo bate. 

2 (3). Hind angles of pronotum not exceeding the 

basal margin. Elytra strongly convex, uniformly 
finely granulate, primary foveae small, indistinct. 

23-32 mm. - S. and E. parts of Balkan Penin-

sula, Turkey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
. . . . . . . . . . . . . . . . . . . . . . . . . .  15.003. C. (Pachystus) graecus 
Dejean, 1 826 (p. 236). 

Two subspecies: 

a) subsp.graecus Dejean, 1826 -:.\Iiddle antenna! segments 

in male simple or slightly swollen laterally at apex. Granulae 

of elytra flattened. 23-27 mm. - Greece, S. Albania. 
b) subsp. morio Mannerheim, 1 830 - Middle antenna! 

segments in male swollen beneath. Granulae of elytra 

coarse, somewhat wrinkled. 23-32 mm. - E. part of Balkan 

Peninsula from S.E. Romania to .Macedonia and Turkey to 
Ankara and Baiburt. 

3 (2). 

4 (1). 

5 (8). 

6 (7). 

Hind angles of pronotum extending slightly be
yond the basal margin. Elytra with fine distinct 

granulation in more or less regular rows (prob

ably an insular subspecies of C. graecus Dej.) -
Greece: Sporades, Creta . . . . . . . . . . . . .... . . . . . . . .... ............. . 
. . . . . . . . . . . . . . . . . .. . . . . . . 15.005. C. (Pachystus) trojanus 
Dejean, 1 826 (p. 237). 
Hind angles of pronotum lobate, more or less 

triangular. 

Tibiae black. Head not or slightly thickened. 
Elytra almost smooth, shiny, minutely granu

late, with rows of large and deep primary and SPECl1\J . P.\RT 
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secondary foveae sometimes with irregular points 
between them. 24-30 mm. - S. Italy and Balkan 
Peninsula, in dry montane grasslands higher than 
1 OOO m. A true transadriatic species . . . . . . . . . . . . . . . . ... . 
. ....... . . . . . . . ..... 15.001. C. (Pachystus) cavernosus 
E. Frivaldszky, 1837 (p. 234). 

Two geographically isolated subspecies: 
a) subsp. cavernosus E. Frivaldszky, 1837 - Elytral sur

face pointed between the rows of foveae, with traces of 
visible intervals. - Bosnia, Hercegovina, Montenegro, 
Serbia, Macedonia, Albania, Bulgaria. 

b) subsp. vatiolatus 0. G. Costa, 1 839 - Elytral surface 
not or only sporadically pointed between the rows of 
foveae, without traces of visible intervals. - C. Italy: 
Abruzzi, Gran Sasso, Velino, Greco and Sibillini Mts. 

7 (6). Elytra more or less dull, distinctly granulate, with 
traces of intervals and with rows of shallow (of
ten hardly visible) primary foveae (in one sub
species with large foveae). 23-34 mm. - Steppes 
of C. and E. Europe and the Caucasus . ......... . . . 
. . . . . . . . . . . . . . . . . . . 15.004. C. (Pachystus) hungaricus 
Fabricius, 1792 (p. 236). 

Three rather distinct subspecies (some other described 
forms have infra-subspecific rank): 

a) subsp. hungaticus Fabricius, 1792 - Comparatively 
small (23-28 mm), more shiny, with small elytral foveae 
and smoothed granules. - E. Austria, S. Moravia, S.  
Slovakia, Hungary, W Romania, W Bulgaria. 

b) subsp. mingens Quensel, 1 806 - Larger (27-34 mm), 
elytra densely granulate, rather dull, primary foveae small and 
shallow. - Crimea, the N. Caucasus, Middle and Lower Volga 
region, in lowlands and mountain steppes up to 1800 m. 

c) subsp. scythus Motschulsky, 1847 -Larger (30-33 mm), 
rather dull with large primary and small secondary foveae. 
- Occurred in XIX century in the steppes between Dniester 
and Don, almost extinct now, surviving in some nature 
reserves of E. Ukraine. 

8 (5). Tibiae and sometimes tarsi reddish-brown. Head 
distinctly thickened. Elytra rather shiny, with rows 
oflarge and deep primary and often also second
ary foveae. 24-30 mm. - In Europe only in the 
steppes of S.E. Urals. Siberia (to Jakutsk and 
Transbaikalia), N. and C. Kazakhstan . . . . . . . . . . ...... . 
. . . . . . . . . . . . . . . . . . . . 15.002. C. (Pachystus) cribellatus 
Adams, 1812 (= perforatus Dejean, 1 826) (p. 235). 

16. Subgenus Ctenocarabus C. G. Thomson, 1875 
Type species C. galicianus Gory, 1839 

Body elongate, slender. Palpi long and thin; apical seg
ment of palpi slightly dilated in the male; penultimate 
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segment of labial palpi bisetose. Antennae rather long. 
Pronotum small, subquadrate-cordate; two lateral (one 

anterior one basal) setae. Elytra ovate-elongate; disc con
vex in the male, depressed in the female; humeral margins 
serrate. Elytral sculpture of costate type: primary intervals 
keel-shaped, intermediate intervals granulated, broken, only 
in the secondary ones low (flat) but distinct. Abdominal 
sterna with sharp, unbroken transverse furrows and with 
setiferous pores. Legs very long and thin; three basal seg
ments of protarsi with pad of lamellae in the male. One 
highly hygrophilous species from N. Iberian Peninsula. A 
subgenus closely related to Hygrocarabus and to the follow
ing Rhabdotocarabus. 

1 (1). Dorsal surface black, shiny-sericeous, femora red
dish-yellow. 1 8-28 mm. - N.W Spain and N. Por
tugal. Mostly near streams, in which it dives and 
hunts . .. . . . . . . ................ ........... . . . . . . . . . . .............. . . . . . . . . . . . . 
. . . . . . . . . . . . .  16.001. C. (Ctenocarabus) galicianus 
Gory, 1839 (p. 238). 

17. Subgenus Rhabdotocarabus Seidlitz, 1 887 
Type species C. melancholicus Fabricius, 1798 

Note: Ctenocarabus and Rhabdotocarabus are so close (also 
for the larval characters), that Deuve (1 994) and Brezina 
(1999) believe that they cannot be separated. We maintain 
in this paper a provisional and traditional separation. 

Same general features as in Ctenocarabus, only distinguished 
by the humeral margin of elytra being smooth, rather than 
serrated and the abdominal stema without pores. One spe
cies in the Iberian Peninsula and N. Morocco. 

1 (1). Body ovate to ovate-elongate, convex. Dorsal 
surface bronze-blackish to cupreous-bronze; 
dorsal surface dull to moderately shiny. 
Pronotum non-cordate, widened to base, with 
sides bent upwards in the posterior half and 
basal angles strongly prominent. Elytral sculp
ture of costate type: primary intervals keel 
shaped; intermediate intervals strongly reduced, 
granulated, only the secondary intervals slightly 
distinct. 20-30 mm. - Iberian Peninsula, except 
S.E. Spain; Pyrenees; N. Morocco. Hygrophil
ous, near marshes and streams, able to hunt 
under water; from the lowlands (sea level) up to 
2000 m . .......... . . . . . . ....... . . . . . . . . . . .......... . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . 17.001. C. (Rhabdotocarabus) 
melancholicus Fabricius, 1 798 (p. 238). 

Two European subspecies are recognised (subsp. 
melancholicus Fabricius, 1978 in N. Africa: Morocco). 

a) subsp. submetidionalis Breuning, 197 5 - Elytra elon
gate-ovate; dorsal surface bronze-blackish, dull. Primary 
intervals less convex, secondary garanulated but distinct. 



Normally larger size (25-30 mm). - Only in S. Portugal 

and S. Spain, from Cadiz to Almeria. 

b) subsp. costatus Germar, 1 824 - Elytra short, more 

convex; dorsal surface cupreous to cupreous-bronzed, rather 

shiny. Primary intervals keel-shaped, secondary fully reduced. 
Normally smaller (20-25 mm). - Rest oflberian Peninsula, 

Pyrenees. Deuve (in /itt.) believes that the populations from 

mary fovea shallow, secondary intervals evident. 

26-33 mm. - W part of C. Europe: E. France, 

Switzerland, Austria, Germany (mostly in the W 

and S.), N.E. Italy (only near Trieste), W Hun

gary, Slovenia, Croatia, Bosnia-Hercegovina . . . . . .  

. . . . .......... 18.001. C. (Hygrocarabus) nodulosus 
Creutzer, 1 799 (p. 239). 

the Caceres province (dehesicoh Garcia-Paris & Paris, 1 996), 2 (1) .  

are markedly distinct and merit a status o f  subspecies. 

Aedeagus slightly narrowed apically, broadly 

rounded, depressed (Fig. 3 .1 6b). Body relatively 

narrow and slender. Primary foveae deeper, sec

ondary intervals reduced or evanescent. 22-30 
mm. - Eastern part of Europe: Czechia, Slovakia, 
S. Poland, Ukrainian Carpathians, Moldova, Ro-

18. Subgenus Hygrocarabus C. G. Thomson, 1 875 
Type species C. variolosus Fabricius, 1 787 

Mandibles moderately long with deep scrobae. Antennae 

fairly short. Palpi thin and long, the apical segment feebly 

dilated, subapical segment of labial palpi bisetose. Men

tum -with one seta. Pronotum transversal, subcordate, with 

2 lateral setae. Elytra ovate, convex, deeply emarginate at 

apex (more in the female), its humeral margin serrate; pri

mary intervals carinate, interrupted by large foveae, other 
intervals in form of irregular rows of tubercles. Abdomi

nal furrows slightly developed or absent; abdominal pores 
present. Three basal segments of protarsi in the male di

lated. Body black, slightly shiny above, rarely with feeble 

bronze lustre. 

Two closely related species in Europe (often regarded as 
subspecies of one species). They are strongly hygrophilous, 

living on the banks of rivers and streams, in forests, mostly 

in foothills and mountains. They readily dive and stay sub
merged for 20-30 minutes, hunting for aquatic molluscs, 

worms, Crustacea (Gammarus), larvae of aquatic insects and 

small Amphibia. J eannel (1941) reported specimens of C. 
variolosus mating in deep water in the Bihar Mountains. 

1 (2) . Aedeagus strongly narrowed, subacuminate 
apically (Fig. 3.16a). Body relatively broad. Pri-

mania, Bulgaria, E. Serbia . . . . . . . . . . ..... . . . . . . . . . . . . . . . . . . . . . . 
............. 18.002. C. (Hygrocarabus) variolosus 
Fabricius, 1 787 (p. 240). 

19. Subgenus Chaetocarabus C. G. Thomson, 1 875 
Type species C. intricatus Linnaeus, 17 61 

Medium to large sized species, elongated, depressed with 
more widened, ovate elytra in the females, and very long 

legs; upperside uniformly bluish-violet to bluish-green to 

blackish, in arcadicus with head, pronotum and sides of 

elytra metallic golden-red to golden-green. 

Mandibles very long, without external scrobae; anten

nae very long. Apical segment of labial palpi very wide, 

rugose, dorsally sulcate along the external margin; 
penultimate segment multisetose. Penultimate segment 

o f  maxillary palpi peculiarly with some apical setae. 

Pronotum cordate, rugose; 2-3 marginal setae on each side. 

Elytral sculpture of regular triploid type, or confused ver

rnicular granulated -with primary intervals interrupted by 

rather superficial points. Abdominal segments with trans

verse furrows and pores. Three to four segments in the 

male protarsi with ventral pad of spatulate setae. 
Comprising two species in the opinion of several au

thors (i.e. Brezina 1 994, 1999). We think, however, that 

some southern taxa merit a specific status, so that the sub

genus Chaetocarabus consists here of five species, or, more 

correctly, of two 'superspecies', intricatus (with the semispecies 

intricatus, and lefebvrn), and arcadicus (with the semispecies 
arcadicus, merlini and krnepen). Furthermore, the Apennine 
and Sicilian forms (lefebvrei s. hto) seem more closely related 

to the forms of the southern Balkans of intricatus (macedonicus 
and n1eirathen), than to the alpine and C.-European popula

tions of the same species. 

1 (4). Fourth tarsal segment in the male protarsi with 

distinct ventral pad of spatulate setae. First inter
val of elytron not or poorly distinct from the 

suture. Colour constantly blue-violet or blue

blackish, at least with green lustre. 

Fig. 3.16. Aedeagus of C. (I-bgrorarabus) nodulosus (a) and 2 (3). 

C. (H.) variolosus (b). 
Body elongate, narrow, rather depressed. Prono

tum cordate -with sides strongly sinuous, the basal SPJ :U . \ L  P\RT 
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angles long and acuminate. Elytral intervals more 
irregularly broken, the tertiary intervals normally 
reduced. 24-36 mm. - Europe, from the Pyrenees 
and N. Italy to Poland; Balkan Peninsula to the S. 
(Bulgaria, N. Greece); Belgium, C. Germany to 
the N. with isolated (mostly or recently extinct) 
populations in S. England, the Netherlands and 
S. Sweden. A forest-dwelling species, from the 
lowland to montane forests . .. . . . . . . . . . . . ............ . . . . . .  . 
............ 19.002. C. {Chaetocarabus) intricatus 
Linnaeus, 1761 (p. 242). 

Rather homogeneous in its wide rage of distribution. 
Some populations from southern Balkans, such as 
macedonicus Jurecek, 1928, starensis Born, 191 8, subrhodopensis 
Blumenthal, 1976 and weirathenBreuning, 1 932, are mainly 
distinguished by the reduced size and more regular sculp
ture; they merit probably a subspecific status. 

3 (2). Body relatively short, elytra convex. Pronotum 
wider, with sides gently sinuous, basal angles 
short, obtusely rounded. Elytral intervals more 
regularly interrupted, more convex, intervals al
ways evident. 20-36 mm. - C. and S. Apennines 
chain, N. Sicily. . . . . . . . . . . . . . . .......... . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . 19.004. C. {Chaetocarabus) lefebvrei 
Dejean, 1 826 (p. 244). 

Two subspecies have been recognised: 
a) subsp. l�bvrei Dejean, 1826 - Pronotum more trans

verse, slightly narrowed to the base. Elytral sculpture ho
modynamous, all intervals normally of the same size; 
primary points small and scarcely deep. Dorsal surface 
bluish-black with sides blue-violet. - Sicily, Calabria (As
promonte) . 

b) subsp. bqyardi Solier, 1 835 -Pronotum more narrow 
towards the base, with sides deeply sinuous. Elytral sculp
ture normally with primary and sometimes secondary in
tervals convex; primary points larger and deeper. Dorsal 
surface blue to violet to greenish-blue, sides violet or green; 
dorsal surface more shiny. - C. and S. Apennines. Small, 
montane specimens from Sila have been described as si
laensis Haury, 1 881.  

4 (1). Fourth tarsal segment in male protarsi with ven
tral pad of spatulate setae reduced or absent. Elytra 
with 1 st interval distinct and well separated from 
the suture. Colour bluish-black or strongly bicol
orous, the head and pronotum metallic golden
red, the elytra blue-violet with wide, golden mar
gins (arcadicus-complex) . 

5 (6). Dorsal surface bicolorous, the head, pronotum 
and lateral margins of elytra cupreous to golden
red, the disc of elytra blue-violet. Elytral sculp
ture triploid regular, disc of pronotum almost 
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smooth. - A magnificent species, endemic in 
Greece, from Pyndos in the N.W to Olympus in 
the E. and C. Greece (Parnassos, Elikon) in the 
S., mainly in pine forests, from 600 to 1 800 m. 
. . . . . . . . . . . . 19.001. C. {Chaetocarabus) arcadicus 
Gistel, 1 850 (p. 241). 

6 (5) . Dorsal surface uniformly blackish-blue, at least 
with metallic lustre on the shoulders, sides of 
elytra and/ or epipleurae. Elytral sculpture more 
confused, vermiculate; disc of pronotum 
transversally rugulose. 

7 (8). Pronotum cordate, strongly widened in the ante
rior half, narrowed to the base, sides deeply sinu
ous, the basal angles acute, prominent. Lateral 
margins of elytra slightly bent upwards. 30-40 

mm. - S. Greece, mountains of the Peloppone
sos Peninsula. Mainly in pine forests, in mon-
tane pastures up to 2000 m . .. . . . . . ....... . . . . . . . . . . . . . . .... . 
. .. . . . . . . . . . . . . . 19.005. C. {Chaetocarabus) merlini 
Schaum, 1 861 (p. 245). 

8 (7). Pronotum hardly widened in the anterior half, 
slightly narrowed to the base, sides shortly or 
not sinuous, the basal angles rounded, obtuse, 
scarcely prominent. Lateral margins of elytra 
strongly bent upwards. 28-30 mm. - E. Greece, 
Ossa and Felio Massifs. In Pinus-, Castanea- and 
Fagus-forests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
. .... . . . . . . . . . 19.003. C. (Chaetocarabus) krueperi 
Reitter, 1 896 (p. 244). 

20. Subgenus Platycarabus Morawitz, 1 886 

Type species C. depressus Bonelli, 1 81 1  

Body highly depressed, with elytra more or less flattened; 
dorsal surface smooth, polished, elytral sculpture of trip
loid type; primary foveae normally distinct, metallic. Man
dibles long with deep scrobae; apical segment of palpi 
slightly dilated, penultimate segment of labial palpi 
multisetose. Pronotum cordate, transverse or cychrisised, 
with one or more antero-marginal setae (normally none in 
rychroides); basal setae normally absent (present in rychroides). 
Abdominal sterna without transverse furrows. Protarsi in 
the male with four segments with ventral pad of setae. 

A homogeneous subgenus (Casale et al., 1 998), includ
ing forest-dwelling as well as montane species, highly 
specialised to a helicophagous diet, with consequently 
strong modifications (cychrisised or macrocephalic head 
respectively) in two species. 

Note: the type species of Plarycarabus has correctly been 
indicated as depressus by Deuve (1 994) and incorrectly as 
irregulans by Jeanne! (1941). The name depressus Bonelli, 
1 8 1 1 ,  substituted by bone/Iii Dejean, 1 826, for reasons of 
homonymy (Casale et al. 1982; Turin et al., 1 993), has to be 
maintained in the opinion ofDeuve (1991, 1994), Brezina 
(1999) and by us as 'nomen conservandum'. 



1 (2) . Highly macrocephalic species, with head large, very 
wide and thickened; basal segments of antennae 

reddish; outer sides of mandibles thickened, the 
left one with a prominent obtuse ridge. 21 -30 
mm. - C. and E. Europe, mainly in montane 
forests . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
. . . . . . . . . . . . . 20.005. C. (Platycarabus) irregularis 
Fabricius, 1 792 (p. 248). 

Three main subspecies can be maintained: 
a) subsp. irregularis Fabricius, 1792 - Legs concolorous 

blackish. Medium sized (20-26 mm). Head moderately 
thickened. Dorsal surface more shiny, primary foveae and 
sides of elytra normally metallic green or cupreous. - S. 
Belgium, N.E. France, C. and S. Germany, Switzerland, C., 
S. and W. Austria, Czechia, Hungary, N.E. Italy. 

b) subsp. bucepha/us Kraatz, 1 879 (= ramanus Sokolar, 
1 909) - Differing from montandoni by the strongly thick
ened head, highly macrocephalic, and for the darker, less 
shiny dorsal surface. 21 -30 mm. - Dinaric chain and Balkan 
Peninsula, from Slovenia, Serbia, Croatia to S. Bosnia. Black
ish specimens from E. Slovenia have been described as 
hf!Yeki Kobmann, 1 925. 

c) subsp. montanckJni Buysson, 1 882 - Differing from 

both preceding subspecies mainly in legs being completely 

or partially (tibiae) red or reddish-brown. - Carpathian 
Mountains of Slowakia, Romania and W. Ukraine. 

2 (1 ) . Head of normal size, or small and narrow. Man
dibles not thickened, without outer ridge. 

3 (4). Head very elongate, cychrisised; pronotum nar
row anteriorly, with basal seta and normally with
out anterior seta; elytra less depressed, widened 
in the females. - Italy, helicophagous species, in 
alpine areas at high altitude (2000-2400 m) in the 
Cottian Alps (Mt. Orsiera-Rocciavre, Mt. 
Albergian). With the more famous C. o!Jmpiae, it 
is one of the most localised Carabus-species in 
Europe . .. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . .. . . .  . 

.... .. . . . . . . . 20.003. C. (Platycarabus) cychroides 
Baudi di Selve, 1 860 (p. 247). 

4 (3). Head of normal shape. Pronotum with one or 
more antero-marginal setae and without basal 
seta. Elytra wider, very depressed. 

5 (6). First antennal segment thickened and short, al
ways reddish. Pronotum scarcely narrowed to the 
base. Elytra less flattened, often metallic cupreous 
or greenish, with distinct metallic primary foveae. 
Small species, 1 8-24 mm. - C. and E. Europe: N. 
side of the C. and E. Alps, Carpathian Moun
tains and Tatra. In montane forests up to the 
alpine zone (2500 m) . . . . . . . . . . . . . . . . . . . . . .. . ......... . . . . . . . . . .  .. 
................... 20.004. C. (Platycarabus) fabricii 
Duftschmid, 1 8 1 2  (p. 248). 

Three more or less distinct and geographically isolated 

subspecies can be recognised: 

a) subsp. Jabricii Duftschrnid, 1 81 2  - Elytra elongate, 

moderately ovate. Primary foveae small, less deep and more 
scattered. - C. and E. Alps, Czechia (only old records from 
Beskydy Mts.), Switzerland, Austria and N.E. Italy, east
ward to the Tatra. Rather variable through its distribution: 
for a list of described forms, see Brezina (1999). 

b) subsp. kora#iicus Sokolar, 1 91 0 - Distinguished from 

malachiticus, by the shorter elytra being more ovate, wid
ened at the sides. - Austria, southern vicariant of the typi
cal form. 

c) subsp. malachiticus C. G. Thomson, 1 875 - Distinct 
by the larger, deeper and more dense primary foveae of 
elytra; upperside normally highly metallic green or bluish
green. - Tatra and Carpathian Mountains of S. Poland, 
Slovakia, Ukraine and Romania. Specimens from W. 
Ukraine (Gorgany Mts.) have been described as ucrainicus 
Lazorko, 19 5 1 .  

6 (5). First antenna! segment elongate, reddish or black
ish. Pronotum cordate, strongly narrowed at the 
base. Elytra very flattened. 

7 (8). First antennal segment narrow and slender at the 

base, distally thickened, club-shaped. Disc of 
pronotum smooth or with scattered punctures. 
1 8-22 mm. - Alpine chain, on the N. and S. sides, 
from Ligurian Alps to Carinthia. Montane for
ests and alpine zone, from 800 to 2600 m . . . .. . . .  
. . . . . ........ . . . 20.001. C. (Platycarabus) depressus 
Bonelli, 1 8 1 0  (= bone/Iii Dejean, 1 828; see notes 
above and Chapter 5, p. 245). 

Rather variable, but only two subspecies well character
ised: 

a) subsp. depressus Bonelli, 1 81 0  - Primary foveae dis
tinct and rather large. Upper surface cupreous to greenish 
or brownish, less metallic shiny. - From W. (Cottian) Alps 

(Monviso) to E. Alps . 
b) subsp. lucens Schaum, 1 857 - Primary foveae very re

duced, small, or virtually absent. Upper surface highly shiny, 
smooth, normally metallic cupreous to black greenish. - W 
Alps, from Monviso Massif, S. to the Ligurian Alps. 

8 (7). First antenna! segment sub-cylindrical, regularly 
and only scarcely thickened at apex. Disc of 
pronotum with dense punctures. Size very vari
able: 1 8-35 mm. - C. and E. Prealps and Alps on 
the S. side, from Italy (Lombardia) to E. Austria 
(Carinthia), W Croatia and Slovenia. In montane 
scrub and forest above 300 m up to the alpine 
zone (2000-2300 m) . ......... . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  . 
. . . . . . . . . . . . . . . . 20.002. C. (Platycarabus) creutzeri 
Fabricius, 1 801 (p. 246). 

SPECL\l .  f',\RT 
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A highly variable species, of which almost 30 infraspe
cific forms were described so far. Only some of them, 
belonging to two main 'semispecies' (creutzeri s.str. and 
kirchen), merit a subspecific status: 

a) subsp. creutzeri Fabricius, 1 801 - Pronotum relatively 
wide; elytra strongly depressed, with all interstriae flattened 
and primary foveae very small. Dorsal surface dark, black
ish, at least with cupreous, purple or violet lustre. Tibiae 
normally brownish, less frequently reddish. Note: 
viridimicans Kraatz, attributed by Breuning (1932-1936) to 
the kircheri-complex, is recognised as an extreme form of 
creutzeri creutzeri by Casale et al. (1982). 22-30 mm. - N.E. 
Italy (Venezia Giulia) to W Slovenia and S. Austria. 

b) subsp. heros Vacher de Lapouge, 1924 - Distinguished 
from the latter by the larger size and more elongate, less 
ovate elytra. 28-35 mm. - Carinthia, N. Slovenia. 

c) subsp. humilis Bernau, 1911  - Small, short montane 
form, with elytra largely widened at the sides. 22-27 mm. -
Croatia, along the N. Dalmatian chains. 

d) subsp. kircheri Germar, 1 824 - Pronotum narrow; 
elytra elongate-ovate, less depressed, with the intervals 
more distinct and the primary foveae more dense and larger. 
Dorsal surface lighter, normally with bronzed-cupreous 
or greenish metallic lustre; basal segments of antennae 
normally reddish, tibiae reddish or reddish-brown, less 
frequently blackish. 1 8-25 mm. - C. and C.E. Alps and 
Prealps. Western vicariant of creutzeri (s.str.). 

e) subsp. baldensis Schaum, 1 857 - Distinguished by the 
widened pronotum, the more rounded and more de
pressed elytra, larger primary foveae and metallic green, 
golden or cupreous colour (sometimes fabricii-like). - Italy 
(Veneto and W Trentino), southern and eastern vicariant 
of kircheri in the mountains east of the Garda Lake. 

21. Subgenus Heterocarabus Morawitz, 1 886 
Type species C. manettiDe Cristoforis et Jan, 1 837 

Note: the endophallic features and other characters make 
Heterocarabus so close to Chaetocarabus, that Deuve (1994) 
synonymised the two subgenera. 

Mandibles long, evenly curved. Antennae with l st seg
ment long, basally thin, then thickened; the 3rd and 4th 
segments pubescent apically. Penultimate segment of la
bial palpi multisetose with horizontal apical seta (Fig. 3.2a). 
Maxillary palpi with apical segments dilated, especially in 
the male. Pronotum with 4-5 lateral setae. Elytra with regu
larly punctured striae and moderately convex intervals; pri
mary foveae small. Upper surface brightly metallic. Two or 
more species in the forests of Turkey, one of them also in 
Europe. 

1 (1 ) .  Upper surface, epipleurae, pro- and mesostemum 
coppery-red to coppery-brown, sometimes with 
violet tint, borders of pronotum and elytra gold
en or cupreous-red, more shiny. 19-23 mm. -
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S.E. Bulgaria. N. part of European and N.W part 
of Asiatic Turkey, in forests . ...... . . . .............. . . . . . . . .  . .  

...... . ... ...... 21.001. C. (Heterocarabus) marietti 
De Cristoforis etJan,1 837 (p. 250). 

22. Subgenus Sphodristocarabus Gehin, 1 885 
Type species C. adamsi Adams, 1817  

Mandibles long, narrow, evenly curved, their scrobae short 
First antennal segment normal, the 3rd segment pubescent 
distally. Penultimate segment of labial palpi normally with 2-3 
setae. Submentum without setae. Pronotum with 3-4 lateral 
setae. Elytral sculpture triploid, regular or more or less con
fused, granulate. Upper surface shiny, usually metallic. Protarsi 
in male with 4 dilated tarsomeres. About 15 species in Turkey 
and the Caucasus; one of th= was reported from the Ural. 

1 (1) .  Body rather elongate. Pronotum coarsely punc
tured, punctures often fused or wrinkled. Elytral 
primary intervals forming rows of short tubercles, 
secondary and tertiary ones usually transversely 
fused. Upper surface dark-blue to golden-red. 22-
27 mm. - W Caucasus in the limits of Krasnodar 
region and Abkhasia. Lives in forests of lower 
and middle zone . . . . . . . . . . . . . . ......... ................ . . . . . . . . . . .  . .  

. . . . . . . . . . 22.001. C. {Sphodristocarabus) varians 
Fischer von Waldheim, 1 823 (p. 251). 

Several subspecies have been described. We support the 
opinion of Brezina (1999) who treats the European repre
sentative as a subspecies of C (5.) varians Fischer: variansjanthi
nus Ganglbauer, has dark-blue to violet upper surface and 
rather coarse elytral sculpture. It inhabits the N. part of species 
area (in the S. to Sotchi and Krasnaja Poliana). One specimen 
was found in the S. Ural (surely occasionally imported). 

23. Subgenus Megodontus Soller, 1 848 
Type species C. caelatus Fabricius, 1 801 

Aulacocarabus Gehin, 1 876 

Mandibles long and rather narrow, curved uniformly. 
Penultimate segment oflabial palpi multisetose; apical seg
ment moderately dilated (in females) to axe-shaped (in 
males); tooth of mentum longer than lateral lobes, usually 
narrow and acute, sometimes dilated and bent downwards; 
submentum without pores. Pronotum more or less cor
date, with lateral setae. Elytral sculpture triploid, sometimes 
uniformly granulated, primary and secondary intervals some
times carinate. Male protarsi with 4, rarely 3 dilated segments. 

More than 15 species, among them 9-10 in Europe, mostly 
living in forests. C. (M.) violaceus and related subspecies, form 
a complex of taxonomically extremely difficult, allopatric or 
parapatric taxa. It has been treated here as a superspecies con
sisting of 4 species (or 'semispecies'), genetically not strictly 
isolated and capable of generating hybrid populations. Brezina 



(1994) listed them all as subspecies of C. violaceus and Deuve 
(1994) divided them into two species: violaceus and germarii. 
The species C. septemcarinatus that has been included in the 
European checklist of Carabus (Turin et aL, 1993), is strictly 
out of the geographic limits of the present keys. It has, how
ever, been introduced into the Crimea region. 

1 (2) . Elytra with primary and secondary keels; tertiary in
tervals disrupted into granules or wrinkles or re
duced. Tooth of the mentum wide, somewhat bent 
downwards. Upper side blue or violet, margins of 
pronotum and elytra sometimes reddish-violet, or 
elytra green with purplish margins, suture and keels 
black. 22-34 mm. -The N. Caucasus from the Black 
Sea to C. Daghestan, mostly in forests up to an 
altitude of 2000-2200 m, also in gardens and shel
ter belts, fairly common. During last decades ex
panded its area northwards, reaching the Rostov 
province, occasionally introduced individuals have 
been found in Vitebsk regions and in the S. Ural. 
Several geographic races are known, but only the 
nominate subspecies has been found in Europe. 
. . . . . .. . . . . . . . ...... 23.004. C. (Megodontus) exaratus 
Quensel, 1 806 (p. 254). 

Fig. 3.17. Aedeagus of C. (Megodontus) violaceus ssp. 
purpurascens (a), C. (M.) germani ssp. germarii (b), C. (M.) 
germarii ssp.jiorzi (c), C. (M.) violaceus ssp. picenus (d), and C. 
(M.) violaceus ssp. volffti ( e). 

2 (1). Elytra without distinct keels. Tooth of the men
tum narrower, usually flat, apically acute. 

3 (16). First elytral interval not fused with suture in the 
whole of its length, separated by a fine stria at 
least in basal part, or all intervals more or less 
flattened, smoothed out or finely granulate. 

4 (13). Pronotum usually rather wide at the basal side. 
Elytral sculpture more or less smoothed out ( com
plex of C. violaceus). 

Discrimination of species is difficult within this complex 
and based mainly on the elytral sculpture. Some hybrid 
populations are complicated, especially in the areas where 
two or more taxa live together. Mancil (1985a,b) published 
important papers on the Balkan forms of this group. 

5 (8). Apex of aedeagus narrow (Fig. 3.1 7a) .  
6 (7). Apex of aedeagus long, strongly curved, not but

ton-shaped, the apical orifice narrow (Fig. 3.1 7  a) . 
Elytral sculpture consisting of 15 more or less 
convex intervals, rarely they are finely granulate, 
striae punctate. Body usually elongate, length 24-
38 mm (exceptionally from 1 8  mm). - N. Spain, 
France, Belgium, Netherlands, W. Germany, N. 
Switzerland, W. Austria . .............. . . ........... . . . . . . . . . . . .  . 
.... . . . . . ...... . . . . 23.010. C. (Megodontus) violaceus 
Linnaeus, 1 7  58 partim, concerning the subspecies 
near purpurascens Fabricius, 1 787 (= purpurascens 
subspecies-group) (p. 261). 

Includes about 7 geographical races: 
p) subsp. aurichalceus Kraatz, 1 879 - Fairly small (25-30 

mm), elongated and narrow. Dorsal surface shiny, brassy 
brownish-cupreous, reddish-cupreous or golden-green, 
margins golden-green to golden-red. - N. Spain: moun
tains of Asturia (prov. Bilbao, Santander). - Small (1 8-24 
mm) alpine specimens from Picas de Europe Mt. in Asturia 
have been described as europae Breuning, 1 935. It differs by 
the shorter and more stocky build. Coloured as in 
aurichalceus. 

g) subsp. asturiensis Born, 1 925 - Related to preceding, 
differs by the dorsal side shiny blue-green, rarely black with 
intensive greenish lustre. - Asturia: prov. Oviedo - Los 
Cabos. - From this region another form has been de
scribed (lugensis Breuning, 1 972). 

r) subsp. muelleri Haury, 1 878 - Largest form (30-38 
mm; sometimes up to 40 mm) wide and robust, 
pronotum trapeziform, narrowed forwardly, rarely ba
sally. Elytral intervals very regular, smooth or minutely 
granulate. Black with reddish-violet or greenish tint, mar
gins light-purple. - N.E. Spain (prov. Barcelona, Lerida, 
Gerona) . Population from S. France, related to muelleri, 
with the pronotum distinctly narrowed towards the ba
sis, are known as (ssp.) baeterrensis Vacher de Lapouge, 
1 90 1 .  Race provincialis Born, 1 903 is closely related to S!'J :U.\L l'.\ RT 
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baeterrensis, it is of the same length but wider, coloured as 
muelleri, elytral intervals are slightly granulate. - S.E. France: 

dep. Gard, Vaucluse, Basses-Alpes, Isere, in the middle 

forest zone. 
s) subsp. pseudofulgens Born, 1 905 - Similar to muelleri 

but smaller (28-33 mm), narrower, pronotum narrowed 
basally. Upper side black with slight greenish or bluish 

lustre, the margins blue, violet or green. - N. and S. foot -
hills of Pyrenees in Spain (to prov. Santander, Burgos, 
Zaragoza) and France (to dep. Gironde and Aude). 

t) subsp. fulgens Charpentier, 1 825 - Rather small (25-
30 mm), elongate and convex, pronotum more densely 
and roughly punctured than in other races. Greenish-black 
with green margins or dark-bronzed with brassy or gold
en-red margins. - W. and C. Pyrenees of France and Spain, 

in upper forest and alpine zones. 
u) subsp. purpurascens Fabricius, 1787 (mcl. pseudopurpuras

cens Breuning, 1 935). - Narrow and elongate, length usually 
27-33 mm, sometimes up to 23 mm. Elytral sculpture regu
lar, intervals uniformly convex, smooth or minutely granu
late; tertiary ones are sometimes not so regular, may have 
been disrupted into rows of tubercles. Colour variable, rather 
shiny, usually black to purplish-black with violet, purple, more 

rarely golden-red or golden-green margins. -N. and C. France, 
Belgium, Netherlands, W. Germany, N.W. Austria, N.W. Swit
zerland, mostly in lowlands. The populations from E. France, 
Germany, Austria have more strongly punctured elytral striae, 
the sides of intervals are serrate. Some authors (Jeanne!, 1941) 
treat this form as subsp. crenatus Sturm, 1 815. 

v) subsp. mixtus Gehin, 1 876 - The most distinct sub
species. Rather small (24-29 mm), stocky and convex. Black, 

the margins of elytra metallic green or violet. Elytra very 
roughly granulate, granulae often arranged linearly, prima
ry and sometimes secondary intervals outlined more dis
tinctly. Aedeagus is of typical purpurascens structure. - S.W. 
France: dep. Isere, Dr6me, locally in upper forest and sub
alpine zones. 

7 (6). Apex of aedeagus shorter, apex button-shaped, 
slightly curved; apical orifice very wide; it is rather 
variable in different geographical forms (Fig. 
3.17b,c) . Size stronglyvariable (22-37 mm) . Elytra 
from rather dull, roughly granulate with outlined 
primary and sometimes secondary intervals to 
very shiny, finely and evenly granulate. Upper side 
black, often with slight bluish, green or purple 
tint, margins mostly violet, rarely green or blue. -
Area is disrupted: Alps from Savoie to Slavonia 
and from N. Apennines to N. Tirol and W. Hun
gary (to Buda Mts); the second fragment of area 
in S. Bosnia, Hercegovina and Montenegro. Liv
ing from lower forest belt up to the alpine zone. 
...... . . . . . . .. . . . . .. 23.005. C. (Megodontus) germarii 
Sturm, 1 8 1 5  (see notes in Chapter 5, p. 255 and 
Lorenz, 1 998). 
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About 1 0  subspecies are known. They are listed from 
west to east: 

a) subsp. ftorii Born, 1901 (incl. pedemontanensis Breun
ing, 1935) -Differs from the other subspecies by the com
paratively short and very slightly curved apical lobe of aede
agus (Fig. 3.1 7c). Length 28-36 mm. Body relatively wide 
and feebly convex. Elytral sculpture more or less roughly 
or finely granulate, the granulae often forming rows; pri

mary and not infrequently secondary intervals may be out -
lined. Black, mostly with slight bluish or reddish tint (more 
distinct in alpine forms: pedemontanensis), margins purplish
red or blue. - Italy: Piedmont, Alps to Mt. Generoso, N. 
Apennines of Liguria and Padanian plain; France: Savoie 
(Chamonix) and Haute Savoie; Switzerland: Tessin. Most
ly in middle forest zone, rarely in lowland. 

b) subsp. savinicus Hammer, 1906 - Apical lobe of aedea
gus longer than in preceding subspecies, slightly turned. Length 
22-32 mm, body comparatively elongate and convex. Elytral 
sculpture rather roughly granulate, the granulae pattly dis
posed into rows, the primary and sometimes secondary in
tervals are often outlined, upper side rather shiny, mostly 
black, more seldom with bluish or reddish tint, margins pur

plish-red or (in the N. of the subspecies area) green. - Swit
zerland: Tessin southward of St. Gothard, Italy: Orobie, 
Lessinian, Venetian and Julian Alps, Dolomites (partly); Mts. 

of Slovenia; Austria: Carinthia, Karawanks, Dobratsch. Mostly 
at middle and upper forest belts and alpine zone. A small (22-
26 mm), very narrow form of savinicus from Tessin, Trentino 
and Venetian Alps has been described as rombonensis Bernau, 
191 1 ,  it has still more roughly sculptured elytra with strong 
purple tint. Some authors, including Casale et al. (1982), unit
ed subsp. savinicuswithgermarii (s.str.) but their differences are 

fairly appreciable. 
c) subsp. germarii Sturm, 1 8 1 5 - Apical lobe of aedeagus 

more long and distinctly turned (Fig. 3.17b). Body large (30-
37 mm) , moderately convex. The hind angles of pronotum 
longer than in preceding forms, more acute. Elytra finely 
granulate, often the primary intervals and sometimes the 
secondary ones outlined as the lines. Fairly strongly shiny, 

black, sometimes with bluish or reddish tint, margins pur
ple or violet, rarely steel-blue or green. - Italy: environments 
of Venezia, Trieste, Trentino; Austria: Steiermark (Lichten
wald), Slovenia: Krain (loc. typ.), Dravgrad, environments 
of Ljubljana. Living in lowlands and valleys. 

d) subsp. exaperatus Duftschmid, 1 8 1 2  (= obliquus Bre
uning, 1 935, nee C. G. Thomson, 1 875) - Aedeagus as in 
germarii Sturm. Body somewhat smaller (24-33 mm), more 
or less elongate and convex. The hind angles of prono
tum shorter. Elytral sculpture finely and uniformly granu
late, seldom with vestiges of rows. Upper side fairly shiny, 
black, rarely with bluish or reddish tint, margins purple or 
violet. - Inhabits the N.E. part of the species' range: Slo
venia, N. Croatia, E. Austria (Lower Austria, Styria, Bur
genland), W. Hungary, Czechia (Brno), Slovakia (Bratisla

va). Occurs sympatricallywith C violaceus. Several local forms 



have been described from this territory, but they do not 
deserve a subspecific status. 

e) subsp. st)'!iensis Breuning, 1 932 (= laevigatus Dejean, 1 826 
praeocc.) - Similar to exaspemtus, but elytra still more finely 
granulate and shiny. Black, margins continuously blue or green. 
26-33 mm. - Austria (Oberosterreich, Steiermark, Carinthia, 
TiroD. - From valleys to upper forest belt and sometimes in 
alpine zone. Probably, according to Blumenthal (m Freude, 
1 976), and Brezina (1 999), a mere synonym of neesi. 

� subsp. neesi Hoppe & Homschuch, 1 825 - Body small 
(22-27 mm), short, convex. Elytra extremely finely granulate, 
without traces of intervals; black, margins gree� blue, rarely 
violet or brassy. -Alps of W Austria, Switzerland (Graubiinden) 
and N. Italy (Alto Aclige, Dolomiti). Always in alpine zone. 

g) subsp. scordiscus Vacher de Lapouge, 1901 - Body rela
tively large (27-32 mm), elongate. Elytra roughly granulate, 
granules mostly arranged in lines. Aedeagus with apical lobe 
long, narrow and somewhat turned. - Upper side black, rarely 
with bluish or reddish tint, margins violet to red. Similar to 
geographically remote savinicus. - S. Bosnia, Hercegovina; in 
middle forest zone. - Very large (31 -35 mm) and narrow 
individuals have been described as igmanensis Eidam, 1 927. 

h) subsp. vlas11!Jensis Apfelbeck, 1 894 - Small (22-27 mm) 
alpine race. Sculpture is variable, granulae disordered or ar
ranged in linear rows; colour extremely diverse: green, brown
cupreous, brassy, blue or violet, margins mostly of the same 
colour but lighter. - Bosnia (Volujak, Magli, Treskavica), Her
cegO\ma (Plasa Planina), J\i. Montenegro. According to Brez
ina (1 999), the preceding (scordiscus) and the follO\ving (,pren

jus) taxa are mere synonyms of vlasu!Jensis. 
i) subsp. prenjus Eidam, 1 927 - Very small (22-24 mm) 

high-alpine specimens from Prenj-Planina (HercegO\ma), 
narrow and convex, upper side brownish-black with dark 
violet tint, elytral sculpture varied as in vlas11Jjensis. Mand! 
(1 985b) considered this form a distinct subspecies, but 
other authors have doubts about its status. 

8 (5). 
9 (10). 

Apex of aedeagus \vider, not pointed (Fig. 3.1 7d,e) . 
Apical lobe of aedeagus somewhat spatulate dis
tally (Fig. 3 . 17d). Upper side bright blue or violet, 
sometimes with reddish tint. - Italy and the S. 
part of Balkan Peninsula . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
................... 23.010. C. (Megodontus) violaceus 
Linnaeus, 1 7  58; (partim: concerning the subspe
cies near picem1s Villa) (C. vioiaceus subspecies
group) (p. 258, 259). 

Subspecific division of this species is not elaborated suffi
ciently but the races from Italy and Balkan Peninsula differ 
distinctly from each other. The taxonomy of the Balkan forms 
is extremely complicated. At the moment it is not possible to 
separate picenus Villa at specific level from iiolaceus L. 

(SUB COMPLEX I) 
a) subsp. picen11s A & G.B. Villa, 1 838 - Wide, rather short 

and moderately convex. Elytral sculpture roughly tuberculate, 
the tubercles often linear, primary and secondary intervals more 

or less distinct, the tertiary ones usually redoubled or broken 
into irregular tubercles. Colour very bright, purple-red, reddish
cupreous or gree� margins intensiyely light-purple or green
blue. Aedeagus: Fig. 3.17d. 26-32 mm, rarely (m high moun
tains) up to 20 mm. - France, Maritime Alps, Italy from Liguri
an Alps to the S. of the Peninsula, absent in the plain of Po and 
to the N of it; not in Sicily. From the lowlands to the montane 
forests, also in the alpine zone. Small (20-25 mm), montane 
and extremely polychromous individuals from Abruzzi have 
been described as subsp. bmschziTarrier, 197 4. Casale et aL (1982) 
excluded that this form represents a distinct subspecies. 

b) subsp. bartoni�fai:an, 1 930 - Rather narro'W; elongate 
and convex. Elytra with uniformly granulate intervals, the 
striae strongly punctured. Black with purple tint, the mar
gins reddish-cupreous. 26-31 mm. - SS\'. Bulgaria: San
danski, Begovica, the spurs of Pirin Mts, Mt. Slavianka (= 
Alibotus), near the frontier of Greece. Mostly at altitudes 
1 000-1 600 m. Very small individuals (22 mm) with gold
en-green margins from the alpine zone of Pirin have been 
described as pirinensis Mand!, 1 985. \X'e consider it a variety 
of bartoni. Subsp. letefiieri Blumenthal, 1976, from Pan
gaeon Mt., seems to be a synonym of bartoni or dryas. 

c) subsp. maraniSterba, 1 945 - Sculpture and colour similar 
to bartoni. According to Brezina 1999, bartoni and marani are 
mere synon3ms of m) subsp. dr;•as. Small (20-22 mm). - Al
pine race from S.W Macedonia between Bitola and Ohrid lake 
(Jablanica, Golesnica, Peristeri, Popova Sapka, 1 800-2500 m). 

d) subsp. ri!vensis Kolbe, 1 887 - Convex, granulate inter
vals and deep strongly punctured striae, primary foveae rather 
distinct. Description based on one male, labelled 'Rumelia' 
but named by Rila-Mts. - W Bulgaria. Another form of 
ii"ofacms-complex occurs in Rila-Mts., that is n) subsp. sko
mbrosensis Fidam, 1 925. It is quite different from riivensis. The 
specimens similar to holotype of rilvensfrwere collected later in 
S.W Bulgaria (Kostenec, Chamkuria, Kozhukh-Planina); they 
are 24-26 mm long, elongate, black with greenish tint and bright
green margins. Mand! (1985a) supposed that the typus of ril
vensis either was labelled erroneously, or, if  it really comes from 
Rila Mts., it is a hybrid form between violaceus subsp. skombrosen
sis and picenus subsp. bartoni. 

1 0  (9). Aedeagus apically sloped, feebly rounded (Fig . 
3.1 7e) . Upper surface usually rather dull. 

1 1  (12). Head normal, eyes moderately convex. The elytral 
sculpture is extremely variable: uniformly granulate 
or with more or less distinct primary and secondarv 
rows. Colour also is strongly varied. Length 20-35 
mm. - N., C. and S.E. Europe, lives in forests and 
open country, from lowland up to the alpine zone . 
. . . . . . . . . . . . . . . . ... 23.010. C. (Megodontus) violaceus 
Linnaeus, 1758; (partim: C. vioiam1s subspecies
group) (p. 258). 

A large number of subspecies have been described. The 
infraspecific taxonomy is very intricate especially in the Bal- :;;'U [ \L I' \R'I 
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kan Peninsula. Mand.I revised the Fennoscandian forms 

(1 962) and the Balkanian ones (1 985a, b). Many named 
forms are of doubtful status: (SUB-COMPLEX II) 

e) subsp. violaceus Linnaeus, 1 758 - Rather large (26-33 
mm), moderately convex, feebly shiny. Elytral sculpture usu
ally finely and irregularly granulate, rarely (in the W part of 
area) granulae form rows. Black, sometimes with bluish or 
reddish tint, margins purple or violet. - The nominate sub
species inhabits southernmost Sweden, Denmark, the most 
part of N. European lowland from river Weser to W Po
land, in the S. to N. Bavaria and Czechia. 

f) subsp. candisatus Duftschmid, 1 8 1 2 - Similar to viola
ceus (s.str.) but the margins are bluish-violet or blue. -
Such populations inhabit E. Austria and S.W Czechia. 
Real differences between violaceus (s.str.) and candisatus need 
to be thoroughly studied. 

g) subsp. salisburgensis Kraatz, 1 879 (= mryeriBorn, 1 898) 
- Related to preceding subspecies, but elytra more roughly 
granulate, body smaller (23-28 mm), rather stocky and con
vex, margins are mostly purple or violet. - S. Germany, N. 
Switzerland, W Austria, here and there in Jura and N. foot
hills of Alps. Very small (20-23 mm) individuals from 
alpine zone of Austria (Vorarlberg) and Switzerland (Sim
mentaler Alps) with almost smooth elytral sculpture, have 
been described as muellerianus Born, 1 902. 

h) subsp. sollicitans Hartert, 1 907 - Similar to salisbur
gensis and united with it by several authors. Elytra almost 
smooth with minute granulae, which are distributed quite 
irregularly or joined into three faint longitudinal rows. 
Dull-black with faint violet tint, margins mostly purple or 
blue, sometimes greenish or golden. 20-30 mm. - British 

Isles; rather common. The population from the S. coast 
of England have more roughly granulate elytra with more 
distinct intervals. A markedly isolated population, relict in 
Raasay island (Scotland), characterised by stout specimens 
with metallic blue-green margins of the elytra, has been 
described as browni Deuve, 1 999. 

i) subsp. ottonis Csiki, 1 909 - Related to violaceus (s.str.), 
but on average smaller (22-26 mm), elytra more finely gran
ulated, more shiny, black with purple or violet margins. -
Most part of Fennoscandia (except the northernmost parts 
and high mountains) . More narrow specimens from S. 
Finland have been described as h"ndber;gi Burkhard, 1 921; 
individuals from Karelian isthmus with rather broad elytra, 
more cordate pronotum and bluish margins, as carelicus 
Hellen, 1 934. Finally, a form very similar to carelicus was 
collected from the moors of Liineburger Heide (N.W 
Germany) and has been described as blumenthali Blumen
thal, 1 96 1 .  This population belongs probably to violaceus 
(s.str.). All these forms are similar to ottonis and probably 
do not deserve the subspecific rank. 

j) subsp. lindrothi Silfverberg, 1 977 (= arcticus Sparre
Schneider, 1 888) . Small form (1 7-24 mm) having finely 
granulated, very shiny, almost polished elytra with blue or 
green margins. - Mountains and extreme N. of Norway, 

1 14 CI L\PTER > KEY TO THE ADULTS 

Sweden and Finnish Lapland and the Murmansk province 
of Russia. This subspecies probably derived from the 
populations which survived the last glaciation in the refu
gia of the Norway coast. 

k) subsp. vo@iiDejean, 1 826 (= wo@i, auct.) - Similar to 
violaceus (s.str.) but more finely sculptured and more strong
ly shiny, granulae of elytra not arranged into rows. Colour 
black, sometimes with reddish, bluish or greenish tint, mar
gins are mostly violet or purple in the N. of the area and 
blue or green in the S. Aedeagus: Fig. 3.17 e. - N.W, C., S.W 
Romania (Banat), E. Hungary, S.E. Slovakia. 

1) subsp. aZflrescens Dejean, 1 826 - Body elongate, mod
erately convex, slightly shiny. Elytral sculpture roughly 
granulate, rather irregular but often forming rows, espe
cially on primary intervals; striae finely punctured. Black 
sometimes with reddish tint, margins purple red, rarely 
golden or violet. 27-33 mm. - Croatia, Bosnia, Herce
govina, W and N.E. Serbia, Montenegro, N. Albania. 
High-mountain individuals from Montenegro are some
what smaller (25-28 mm) and coloured more brightly -
blue or green with purple-red, violet or green margins. 
They have been described as zabljakensis Eidam, 1 927 and 
durmitorus Mand.I, 1 985. 

m) subsp. dryas Gistel, 1 857 (= merditanus Apfelbeck, 

1 9 1 8) - Small alpine form related to azurescens, more viv
idly coloured: blackish or greenish, margins bright purple 
or green, sometimes the sides of pronotum violet, and of 
elytra green. 23-26 mm. - N.C. Albania, Macedonia, N.E. 
Greece (Thessaloniki region). 

n) subsp. skombrosensis Eidam, 1 927 (= balcanicus Vach
er de Lapouge, 1 902, nee Born, 1 899) - Similar to aZflre
scens, somewhat smaller (25-29 mm), secondary and tertia
ry intervals usually redoubled, striae not punctured. Co
loured as aZflrescens. - Bulgaria: Stara Planina, vicinities of 
Sofia, Rila. According to Brezina (1999), this taxon is prob
ably a synonym of d) subsp. rilvensis Kolbe, 1 887. 

o) subsp. andrz!iuscii Fischer von Waldheim, 1 823 -
Similar to vo@ii, but brightly coloured: pronotum usually 
bluish with purple-red margins, elytra with reddish or blu
ish tint, margins bright cupreous or golden-red. Elytra 
densely granulate, granulae more rough than in vo@ii: 27-
33 mm. - C.E. Poland, C.W Russia, N.E. Slovakia, N. 
Romania, Ukraine, Baltic states, mostly in lowlands and 
foothills. This subspecies may be considered the aggregate 
of populations intermediate (and possibly hybrid) between 
violaceus subsp. vo@ii Dejean and aurolimbatus Dejean. 

12 (1 1) . Head rather narrow, eyes strongly convex. Body 
elongate, slightly convex, small (20-26 mm) .  Elytra 
uniformly granulate, usually without distinct in
tervals (rarely they are traceable in Siberian speci
mens). Upper side dull, always with purplish tint; 
the margins of pronotum violaceous or purple, 
margins of elytra vividly golden-red or golden
green. - E. part of European Russia (except the 



taiga and dry steppes), forest steppe zone of W 

and C. Siberia (to Krasnoyarsk) and N. Kazakh

stan (Kokshetau), mountains of the N. Caucasus 

(up to 2000 m), mostly in open landscapes. Very 
invariable morphologically, no local races . . . . . . . . . . . .  . 
. . . . . . . . . . . 23.001. C. (Megodontus) aurolimbatus 
Dejean & Boisduval, 1 829 (p. 251). 

Many authors united this form with C. violaceus as its 

subspecies, but the Russian entomologists Oakobson, 
1905; Semenov-Tian-Shanskij, 1 898) considered it a dis

tinct species. K Makarov (in litt.) corroborated recently the 
last opinion on the basis of larval characters. 

1 3  (4) . Pronotum strongly cordate, its basis narrow. 

Elytra coarsely sculptured. 

1 4  (1 5) .  B ody narrow, elongate, rather depressed.  
Pronotum relatively small, densely and finely 

punctured. Elytra with rounded shoulders, sculp

ture consists of 1 4- 1 5  uniformly convex, laterally 
and apically granulated intervals, the primary ones 
sometimes slightly broader than the others, striae 
coarsely punctured. Protarsi with 4 dilated seg

ments. Upper side black, moderately shiny, usu

ally with faint bluish tint, the margins of 

pronotum and elytra mostly violet, purple or 

green. 21 -30 mm. - Locally in the upper forest 
and alpine zones (usually above 1 500 m) of S.  

Carpathians in Romania . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
....... ... .... ... 23.007. C. (Megodontus) planicollis 
Kuester, 1 846 (p. 257). 

(Ssp.) verae Csiki, 1905, was described after rather slightly 

sculptured and more shiny individuals, from S.E. Carpathians; 
apparently it does not deserve the subspecific rank. C. deubeli 
Reitter, 1 896 from Transylvania is probably a hybrid of 
planicollis and vio/aceus volffii Dej.; a single specimen is known. 

1 5  (14). Body elongate but more massive, pronotum rela

tively large. Elytral intervals interrupted by wrinkles 

into more or less long tubercles which are usually 

fused on each sides, striae roughly punctate. Head 

slightly widened, wrinkled from above. Pronotum 
roughly punctured and wrinkled. C pper surface 
slightly shiny, bluish-black, blue, violet, green, rarely 

black witl10ut tint, margins brighter, violet or green. 

Protarsi in male usually with 4 dilated segments, 
but the adhesive sole of the 4th segment is some

times reduced. 22-37 mm, mostly longer than 26 
mm. - W part of Balkan Peninsula: from S.W 
Slovenia to N. Albania and N.W Macedonia, ab

sent at Adriatic shore. Mostly at middle and upper 
forest belts up to alpine zone . . . . . . . . . . . . . . ...... . . . . . . . . . . .  . 
................... 23.003. C. (Megodontus) croaticus 
Dejean, 1 826 (p. 253). 

Many geographical races have been described. About 7 or 8 

of them are generally considered subspecies (Kratschmer & 
Drovenik, 1977) but some names are probably superfluous: 

a) subsp. croaticus Dejean, 1 826 (incl. frankenbergeri 
Obenberger, 1 9 1 4) - Elytral sculpture very rough and 

strongly disrupted. Pronotum and margins of elytra blue 

or violet, elytral disc dark blue or greenish-blue. Adhesive 

sole of 4th protarsal segment in male fully developed. 26-

37 mm. - Krain, S.W Slovenia, Croatia, C.N. Bosnia. 

b) subsp. bosnicus Apfel beck, 1 890 (incl. kobingeri 
Apfelbeck, 1904) - Similar to preceding, narrower and more 
depressed, elytral sculpture more regular, primary foveae 
distinct. Pronotum and elytra mostly bluish-violet. 26-32 
mm. - C.N. Bosnia: mountains near Foinica, Travnik, 

Kresov etc. Purplish-black form with narrow violet mar

gins from Bosnia (Ostrelj, etc.) have been described as 

pretneri Kratschmer et Drovenik, 1 977. 

c) subsp. zepcensis Reitter, 1 902 - Body rather wide, con
vex. Elytral sculpture moderately rough. Elytra blue or 

violet. Adhesive sole of 4th protarsal segment in male 
sometimes reduced. 24-35 mm. - E. Bosnia, C.W Serbia. 

d) subsp. durmitorensis Apfelbeck, 1 904 - Small (22-26 

mm), very narrow, elongated, elytral sculpture regular, fee

bly disrupted. Black or pronotum and margins of elytra 

(rarely the elytral disc also) dark bluish-violet or greenish. 

Adhesive sole of 4th male protarsal segment more or less 

reduced. - Isolated mountainous race from Montenegro 
(Mt. Durmitor). See note below! 

e) subsp. ljubetensis Apfelbeck, 1 9 1 8 - Narrow and elon

gated, 25-30 mm. Pronotum rather sparsely punctured, 
sculpture of elytra fairly regular (as in kobingen). Pronotum 

and margins of pronotum violet, disc of elytra dark blu

ish or greenish.  - Mountains of S. Kosovo, N.W. 

Macedonia, N.E. Albania, S.E. Montenegro. 
t) subsp. babit!Jensis Apfelbeck, 1 9 1 9 - Similar to preced

ing subspecies, still more elongated. - Local race from the 

high altitudes of N. Albania (Babinje-Planina) . The latter 

two taxa possibly do not deserve a subspecifical rank, and 

should be included in durmitorensis (see Brezina, 1 999). 

16 (3). First elytral interval fused with suture over all its 

length. All intervals distinct, uniformly developed. 
1 7  (18). Smaller (26-31 mm) . Protarsi in male with 4 di

lated segments.- Oblong-ovate, more elongated 

in male, moderately shiny, blue or violet, elyttal 

margins violet or purple. Pronotum with narrow 

margins and wrinkled sculpture. Elytral sculpture 

consist of 1 4  uniformly convex intervals, the pri
mary ones with small pores, striae roughly punc

tured. - Strictly endemic to the mountains of the 
Crimea. Mostly in the beech and oak forests . . . . . .  . 
. . . . . . . . . . . . . . . . . 23.006. C. (Megodontus) gyllenhali 
Fischer von Waldheim, 1827 (= dljeani Fischer 

von Waldheim, 1 823, nee Fischer von Waldheim, 

1 822) (p. 256). SPECL\L P \RT 
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1 8  (17).  Larger (26-45 mm, usually longer than 33 mm) . 
Protarsi in male with 3 dilated segments. - Body 
narrow, head feebly dilated, antennae long. 
Pronotum subcordate, roughly sculptured, with 
rather long hind angles. Elytra moderately con
vex, with 1 5  uniformly convex intervals, all of 
them interrupted into more or less long tu
bercles, often fused by sides; striae with deep 
and large punctures. - N.E. Italy, S.E. Austria 
and the western parts of Balkan Peninsula to 
Montenegro and N. Albania. Lives from the sea 
level up to 2200 m, mostly inhabiting the middle 
forest zone . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . . . . . .  . 
..... . ............ . . . 23.002. C. (Megodontus) caelatus 
Fabricius, 1 801 (p. 252). 

Several geographical races. Four among them have been 
regarded as subspecies: 

a) subsp. caelatus Fabricius, 1 801 - Elytral sculpture 
strongly irregular, densely interrupted, granulated, primary 
foveae feebly distinct or almost missing. Body more con
vex, upper side black, at most with faint bluish or greenish 
tint. 32-45 mm. - S.E. Austria, N.E. Italy (Friuli), N.W. 
and C. Slovenia, N. Croatia to Zagreb. 

b) subsp. schreiberi Kraatz, 1 877 - Body form and elytral 
sculpture similar to preceding subspecies. Upper side viv
idly blue or violet, rarely black with metallic margins or 
green. 26-34 mm. - Widely distributed from the Alpi Giulie 
and Trieste in Italy through S. Slovenia and N.W. Croatia. 

c) subsp. dalmatinus Duftschmid, 1812 - Elytral sculp
ture more regular, linear, primary foveae distinct. Body 
broader and more depressed. Upper side almost always 
blue or violet. 3 1 -45 mm. - Croatia, W. Bosnia, 
Hercegovina, Montenegro and N. Albania. Mostly along 
sea-shores and islands, but also mountains to middle for
est zone. Large specimens with depressed greenish elytra, 

24. Subgenus Pachycranion Solier, 1 848 
Type species C. schoenherri Fischer von Waldheim, 1 822 

Head more or less thickened, antennae rather short, 4th seg
ment without pubescence, only with apical tactile setae. Man
dibles rather long, usually feebly curved, the basal tooth of 
right mandible unidentate or blunt. Subapical segment of 
labial palpi multisetose; the tooth of mentum broad, more 
or less dilated, swollen, longer than lateral lobes (Fig. 3.18); 
submentum without setae. Pronotum with lateral setae. Elytra 
convex with triploid sculpture, more or less modified. 

Closely related to Megodontus and possibly its synonym 
(see Deuve, 1994; Brezina 1994, 1999). About 5 species in 
Siberia, two of them in the E. parts of European Russia also. 

1 (2). Large and stout (27-33 mm); appendages black. 
Head strongly thickened, mandibles long, blunted 
apically, the basal teeth of mandibles rectangular 
(Fig. 3.2c). Pronotum about 1.8 times as broad as 
long, hind angles short, rounded, slightly bent 
downwards. Elytra strongly convex, with 14 uni
formly thin intervals, the striae roughly punctured; 
the broad irregularly wrinkled space disposed lat
erally of the 14th interval. Protarsi in male with 3 
dilated segments. Upper surface dull, head and 
pronotum violet, blue, black with violet margins, 
rarely entirely black; elytra reddish-brown to yel
lowish-brown with blue, violet or green margins, 
rarely entirely violet; antennae, legs and underside 
black. - E. part of European Russia from Nizhnii 
Novgorod, Penza and Saratov provinces to Urals; 
W. and C. Siberia to Irkutsk; in the N. to the middle 
taiga zone. -In coniferous and mixed forests, preys 
mostly on molluscs . ...... . . . . . . . . . . . . ...... . . . . . . . . . . . ........... . 
. . . . ...... 24.002. C. (Pachycranion) schoenherri 
Fischer von Waldheim, 1822 (p. 263). 

from the coasts in S. Croatian and Montenegro, have been 2 (1 ). 
described as procerus Reitter, 1885. 

Small (17-21 mm), appendages partly red, head 
slightly thickened, mandibles fairly short, normally 
curved, their basal teeth unidentate. Pronotum 
about 1 .6 times as wide as long, subcordate, hind 
angles triangular, rounded apically, disc roughly 
punctured and wrinkled. Elytra convex, suture and 
primary intervals carinate, smooth, the rest of sur-

d) subsp. sarqjevoensis Apfelbeck, 1 890 - Close to subsp. 
caelatus (s.str.) and sometimes treated as its synomym (see: 
Deuve, 1994, who maintains the southern forms of caelatus 
as distinct subspecies). Elytral sculpture densely interrupted, 
primary punctures almost indistict. Elytra very convex, ovate; 
upperside metallic greenish to golden-green or purple. 
Large size in forest populations (30-40 mm: metalkanus 
Apfelbeck, 1919, grmecensis Born, 1910), small specimens 
in alpine forms (26-30 mm: volt!Jakianus Apfelbeck, 1894; 
malissorum Apfelbeck, 1 9 1 9) .  - S. Croatia, Bosnia
Herzegovina, Montenegro, Kossovo, E. Albania, in moun
tains (replaced along sea-shores by dalmatinus). Note. it seems 
that the distribution areas of the subspecies dalmatinus 
and sarajevoensis overlap in some parts of the coastal chains, 
which makes it probable that they are ecologically sepa
rated in one or another way. 
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Fig. 3.18. Tooth of mentum of C. (Pachycranion) schoenherri. 



face minutely tuberculate and transversely wrinkled. 
Protarsi in male with 4 dilated segments. Upper 
surface moderately shiny; head and pronotum cop
pery-red, pronotum with golden-red or green 
margins, elytra bright green with golden or red 
margins, carinae black, pro- and meso-episterna 
and epipleure violet or green, 1-4th antenna! seg
ments, basal segments of palpi, and legs brown
ish-red, the rest of the underside black. - N.E. of 
European Russia and N. Siberia to Jenissei river, 
in forest-tundra and southern tundra belts; also 
in alpine zone of Altai and Saian Mts . . . . . . . . . . . . . . . . .  . 
. . . . . . . . . ... . . . . . . 24.001. C. (Pachycranion) ermaki 
Lutshnik, 1 924. (= amoenus Chaudoir, 1 852, nee 
auct.) (p. 262). 

Recently a new subspecies was described from N. Rus
sia (Republic of Komi, Usa, Lek-Rogovaia) : 

subsp. laetensis Obydov, 2000 differing from the nomi
nate subspecies by a broader and flatter pronotum. 
Pronotum with shorter hind angles and the elytral striae 
wider and coarser; primary intervals less prominent. Fourth 
segment of the male tarsi less dilated and colouration more 
dull. Body longer and more robust. 

25. Subgenus Iniopachys Solier, 1 848. 
Type species C. p_yrenaeus Audinet-Serville, 1 821 . 

A peculiar subgenus, including two macrocephalic species, 
with the same general habitus as in the Caucasian 
Cechenochilus. Deuve (1 998) demonstrated from study of 
the mandibles, sculpture and a natural hybrid (C. p_yrenaeus 
x C. punctatoauratus), that lniopacrys is probably closely re
lated to the Chrysocarabus / Chrysotribax-complex. 

Head large and thickened, with sides almost parallel, with
out an evident narrmving at the neck. Labrum short, deeply 
emarginate and bilobed at the anterior side, dorsally incavate; 
suture with the clypeus very thin, unarticulated. Eyes promi
nent. Apical segment o f  palpi moderately dilated; 
penultimate segment of labial palpi bisetose. Pronotum 
strongly transverse; anterior margin deeply incavate and 
thickened; fore and basal angles acute, prominent; two (one 
anterior, one basal) setae on each side. Elytra short, depressed, 
\vithout apical sinuation; sculpture normally confused, the 
interstriae often interrupted or granulated, the primary in
tervals finely catenulate, indicated by rows of small primary 
pores. Legs short; four segments of male protarsi with ven
tral pad of setae. Small size: 1 5-26 mm. Two montane spe
cies, of the Pyrenees and Cantabrian mountains respectively. 

1 (2) . Pronotum with sides scarcely sinuous and bent 
upwards, fore and basal angles short, scarcely 
prominent. Shoulders more apparent, lateral 
margins of clytra less widened. 1 5-26 mm. -
Pyrenees, both on the French and Iberian sides, 

in the alpine zone . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
. . . . . ......... . . . . 25.002. C. (Iniopachys) pyrenaeus 
Serville, 1 821 (p. 264). 

Deuve (1 994) agreed that two main 'strong' subspecies 
can be distinguished. Some other local forms ('nationes'), 
will be treated under the subspecies p_yrenaeus (s.str.) or as 
questionable subspecies (ssp.). 

a) subsp. pyrenaeus Serville, 1 821 - Interstriae more or less 
granulated, confused; primary intervals more convex than the 
others. - The typical pyrenaeus (= ignitus Reitter,1 896), from 
the C. Pyrenees, have a rather bright reddish-bronzed dorsal 
surface, with regularly punctated elytra; cerdanus Vacher de 
Lapouge, 1924, described from the Maladetta .Massif from 
small specimens, and present also in the E. Pyrenees (An
dorra, Carlitte and Puigmal), have a brownish-violet or bluish 
dorsal surface \vith sides of pronotum violet. More distinct 
are the populations from W. Pyrenees, described as cephalicus 
Csiki, 1927 (= cephalotes Nicolas, 1919) and occidentalis Jeanne, 
1 969, characterised by larger head, more thickened; generally 
by the larger size, and the dorsal surface including the disc of 
pronotum, metallic purple, reddish or golden green (for the 
variations of p_yrenaeus see Deuve (1 994, p. 21 9). 

b) subsp. costulus Gehin, 1 885 - Well characterised by 

two well-developed retinacular teeth of the left mandible, 
and by the more ovate and convex elytra, with all interstriae 
regular, distinct, the primary ones more convex, costate; 
dorsal surface blackish-violet or blue-violet. Often large 
size (to 26 mm). - Locally in the Aude, Canigou Massif 
(small specimens from Pie du Madres, have been described 
as 'natio' madresensis Mollard, 1 996). 

c) subsp. jeanneli Deuve, 1 994 - From Spain, Port de 
v enasque, is blackish, with bluish or greenish lustre on 
the elytra; vallierensis Colas, 1 965, from .Montvallier .Massit� 
present the disc of the elytra often with more distinct green
ish, purple or violet lustre. 

2 (1). Pronotum with sides strongly sinuous and bent 
upwards; fore and basal angles long, acute and 
prominent. Shoulders more rounded. Margins of 
elytra widened. 1 5-26 mm. - N. Spain, Cantabrian 
chain. Alpine zone, up to 1 800 m . . . . . . . . . . . . . . . . . . .... . . 
.... . . . .......... 25.001. C. (I niopachys) auriculatus 
Putzeys, 1 872 (p. 264). 

At least two distinct subspecies: 
a) subsp. auriculattts Putzeys, 1 872 - Normally larger 

(1 7-26 mm), head wider and more thickened. Elytra more 
elongate, shiny; disc and lateral margins green or bronzed 
green. C. Cantabrian chain: Picos d'Europa Massif. 

b) subsp. ubinensis Puissegur, 1955 - Normally smaller 
(1 5-20 mm), the head narrower and less thickened. Elytra 
shorter, more dull, with variable colour, disc greenish, blu
ish, cupreous or dark purple, lateral margins green. \'\'. 
Cantabrian chain: Pena Ubifia .Massif. 

The status of ssp. ornizensis ::\feyer, 1998 is questionable. :• 1 1 i  I i  � ) i ; f 
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26. Subgenus Chrysocarabus C. G. Thomson, 1 875 
Type species C. auronitens Fabricius, 1 792 

in cl. 

(27. Subgenus Chrysotribax Reitter, 1 896) 
Type species C. hispanus Fabricius, 1 792 

Body elongate, elytra convex or sub-convex; integument shiny 
metallic, highly polychromous. Mandibles long. Apical seg
ment of palpi moderately to strongly dilated (hispanus, rutilans) 
in the male. Penultimate segment of labial palpi bisetose; 
submentum without setae. Pronotum normally elongate
cordate, narrower than elytra; basal angles prominent; two 
(one anterior, one basal) setae present. Elytral sculpture of 
homodynamous, triploid type, finely costate (o!Jmpiae), or only 
with the primary intervals costate, or fully reduced, smooth, 
sometimes with primary foveae large and distinct (rutilans). 
Abdominal stema with or without transverse furrows; ab
dominal pores present. Legs long, protarsi in the male with 
three or four segments with ventral pad of setae. 

Chrysotribax, including two magnificent species from S. 
France and N.E. Spain, has been considered synonymic 
with Chrysocarabus by some authors (see Deuve 1 99 1 ,  1 994; 
not Brezina, 1 999). This assumption is correct, because 
different species of Chrysocarabus and Chrysotribax inter
breed regularly, both in nature and in the laboratory, re
sulting in perfectly developed hybrids (some of them de
scribed as distinct species). Furthermore, a closer relation
ship of splendens with rutilans, based on characterisation by 
DNA-sequencing, demonstrates that Chrysotribaxis a poly
phyletic unit (Priiser, 1 996). For these reasons, in the 
present key, we have united Chrysocarabus with Chrysotribax. 
The species have been re-numbered successively as 26.006 
and 26.007 (compare Turin et al., 1 993). 

1 (4) . 

2 (3). 

Apical segments of all palpi strongly dilated, axe
shaped in the males. Primary intervals not more 
evident than the others. Large species (26-38 mm). 
Head and pronotum densely punctate. Elytra with 

E. side of the Rhone (Dr6me, foret de Saou), merit per
haps the status of distinct subspecies. 

3 (2). Head and pronotum with scattered punctures. 
Body more convex. Elytral surface smooth, the 
primary foveae large and distinct. Dorsal surface 
uniformly metallic red-cupreous to golden-green
ish, or, in two subspecies (perignitus and opulentus) 
strongly bicolorous, hispanus-like, the head and 
pronotum greenish or bluish, the elytra purple
red with bluish lateral margins. 28-38 mm . - S.W. 
France (Corbieres and E. Pyrenees); N.E. Spain 
(Catalonia, C. Pyrenees) . In forests, scrub, some-
times in open country at high altitude . .. . . .......... . 
.... . . . . . . . . . . . . .  26.007 C. (Chrysocarabus) rutilans 
Dejean, 1 826 (p. 273). 

Many infraspecific forms were described; only in Spain 
seven subspecies have been cited by Zaballos and ] eanne 
(1 994). We agree with Deuve (1 994), and believe that only 
three valid subspecies merit to be maintained: 

a) subsp. rutilans Dejean, 1 826 - Dorsal surface concolo
rous, cupreous red or greenish, elytra with large primary foveae 
along darker lines. - E. Pyrenees on both sides (French and 
Spanish), entire Cataloniain chain to the Ebro river region. 

b) subsp. perignitus Reitter, 1 896 - Dorsal surface 
bicolorous, the head and pronotum green, the elytra purple
red. - C. Pyrenees: Andorra and adjacent mountains on 
the Spanish and French sides. 

c) subsp. opulentus Oberthiir, 1 898 - Similar to perigni
tus, but head and pronotum bluish-green or blue. Elytral 
sculpture more evident, the primary foveae more reduced. 
- Spain, C. Pyrenees: high basin of Noguera de Tor river. 

4 (1). Apical segments of all palpi moderately dilated, 
triangular in males. If more dilated, axe-shaped, 
then the primary interals are more evident than 
the others, sometimes co state, and/ or the size is 
smaller (1 8-38 mm). 

all intervals interrupted, densely granulate, the 5 (6). 
primary foveae less distinct. Dorsal surface con-

Elytra with all intervals of the same size, a little 
costate, and with all striae deeply punctate. 
Pronotum black with purple sides; elytra green, 
golden green, golden red or purple, with purple 
margins. Legs black. 28-36 mm. - An extremely 
local and magnificent species, endemic to the W. 
Alps (Piedmont: Biellese), in forests (Fagetalia) 

stantly bi-coloured, the head and pronotum blu-
ish or bluish-green, the elytra golden-red or green-
ish-red with lateral margins metallic bluish. 26-
38 mm. -S.W. France, in forests: Montagne Noire, 
C. Massif, Corbieres, Cevennes, Dr6me . . . . . . . . . . . . . 
...... . . . ...... 26.006 C. (Chrysocarabus) hispanus 
Fabricius, 1 787 (p. 272). 

The species is very homogeneous through its distribu- 6 (5) . 
tion, only latissimus Vacher de Lapouge, 1 9 1 0, from Mon-
tagne Noire, in which the 4th article of male protarsi is 
lacking the ventral lamellae, and dromensis Forel & Leplat, 7 (8). 
1 995 (formerly known as boudeti Beuthin, 1 892; see Cou-
lon et al., 2000), isolated from the other populations in the 

and alpine pastures, from 900 to 1 600 m . ........ . 
. . . . . . . . . . . . . 26.003 C. (Chrysocarabus) olympiae 
Sella, 1 855 (p. 270). 
Elytra without punctate striae; either the primary 
intervals are costate or the surface of the elytra is 
smooth and shiny. 
Protarsi in the male with only three dilated basal 
segments and with ventral pad of spatulate se
tae. Basal foveae of pronotum elongate and lin-
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ear. Primary intervals strongly costate. Upper sur

face metallic green to golden green, blue-violet or 

blackish, lateral margins of elytra purple. 24-38 

mm. - S.E. France, N.W Italy (W Alps, from 

Cottian to Ligurian Alps, N. Apennines). In de

ciduous forests in foothills to montane forests 
and alpine zone, from 200 to 2000 m . .... . . . . . . . . . . . 

.................... 26.004 C. (Chrysocarabus) solieri 
Dejean, 1826 (p. 270) . 

Several infraspecific forms have been described; some 
of them merit subspecific status: 

a) subsp. solieri Dejean, 1 826 - Dorsal surface metallic 
green, golden green, purple or cupreous; sides of elytra 

golden-red to purple-violet; primary costae blackish, sec
ondary and tertiary intervals of elytra confusely granulate. 
- W Alps, from the Cottian to the Maritime Alps, and 

Basses Alpes near Digne, both on the Italian (Susa Valley, 

only) and the French sides. 
b) subsp. liguranus Breuning, 1932 - Slightly different 

from solieri (s. str.) by the intermediate intervals more regu
lar and reduced, almost smooth, with a shinier lustre. Size 

normally larger. 25-40 mm. - Ligurian Alps and N.W 

(Ligurian) Apennines, S. Piedmont (Langhe region) . 

c) subsp. clairi Gehin, 1885 - Upperside green, or with 

slight traces of red lustre on the sides, or bluish, green

bluish to blue-violet. Intermediate intervals often in regu
lar rows. 26-32 mm. Maritime Alps, mostly on the French 
side (in a wide area, with a hybrid zone with solieri solien). 

d) subsp. bonnetianus Colas, 1 937 - Upperside dark vio
let, rather dull, only the sides of pronotum with bluish

violet to green-bluish lustre. Primary costae wide, low; the 

intermediate intervals in the form of regular, distinct rows. 

26-34 mm. - S.E. France: Tanneron-Esterel Massif. 
e) subsp. bonadonai Colas, 1948 - Distinguished from 

the latter by the smaller size (25-30 mm) and the less regu
lar, granulate or reduced intermediate intervals. - France, 
Alps of the Provence and S. Maritime Alps. 

8 (7). Protarsi in the male with four basal segments 

dilated and with a ventral pad of spatulate setae. 

Basal foveae of pronotum rounded, short. 
9 (10). The apical segment of palpi slightly dilated (in fe

males) to triangular (m males); antenna! segments 
swollen laterally at apex in the male. Elytra very shiny, 

completely smooth or with slightly indicated primary 

intervals; dorsal surface metallic cupreous-red to 

golden-green, rarely purple-violet to blackish. - S.W 
France and N. to E. Spain, Pyrenees. In lowland 
woods to montane forests, rarely in the alpine zone. 
... . . . . . .... 26.005. C. {Chrysocarabus) splendens 
Olivier, 1791 (p. 271). 

Morphologically rather homogeneous, only highly vari

able in colour and size. Although some forty infraspecific 

forms have been described, we agree with Deuve (1994) 

and Brezina (1 999), that none of them merit subspecific 

status. Some local populations, however, merit attention, 

for example the one that inhabits the Pie d'Arradoy (At

lantic Pyrenees), described as arradqyensis Legnet, 1975, con

stituted by constantly very large, green specimens. 

10 (9). The apical segment of palpi in both sexes strongly 

dilated, in males axe-shaped; antennae simple in 

both sexes (lineatus) or sometimes swollen later

ally at apex (some subspecies of auronitens), but 
in the last case, primary intervals evident and of
ten distinctly costate. 

1 1  (12). Body very elongate, elytra mostly depressed; anten
nae simple in both sexes. Antennae and femora 
always black or brownish. Apex of aedeagus slightly 

arcuate. Dorsal surface green, purple-reddish to 

bicolorous; primary intervals flattened to slightly 

costate. 20-35 mm. - W Pyrenees and Cantabrian 
chain. In lowland woods to the alpine zone . . . ..... . 

............... 26.002. C. (Chrysocarabus) lineatus 
Dejean, 1 826 (p. 269). 

Many infraspecific forms described: such as for C auronitens 
(see below), two semispecies (C k"neatusand C laterak"s) belong 

to k"neatus in the widest sense. They are retained by several au

thors (see Zaballos & Jeanne 1994) as distinct species. 
a) subsp. lineatus Dejean, 1826 - Primary intervals dis

tinct, narrow; interguments of elytra finely granulate. - C. 

Cantabrian chain. 

b) subsp. troberti Kraatz, 1860 -Primary intervals reduced 
to fine metallic lines or fully evanescent; dorsal surface metal

lic, shiny, smooth, C splendens-like. Dorsal surface green or 

cupreous-red. 26-30 mm. A local form ursuius Vacher de 

Lapouge, 1911 was described from Mt. Ursui, which slightly 
differs from the latter by its longer elytra and larger size: 30-35 
mm. - W Pyrenees, both on the French and Spanish sides. 

c) subsp. lateralis Chevrolat, 1 840 - Primary intervals 

distinct, sub-costate, convex, blackish; intermediate inter

vals in rows, finely granulate. 23-30 mm. - W and C. 

Cantabrian chain, and Sierra de Estrella. 
d) subsp. leonensis Born, 1 9 1 8  - Distinguished from 

the latter by the smaller size and the shorter elytra (some
times C. nitens-like): 19-22 mm. Dorsal surface often dark, 
violet to blackish. - Mountains of Leon. 

e) subsp. salmantinus Bolivar, 1922 - Similar to leonensis, 
but the body flattened, the intermediate intervals more 
reduced and confused, dull, the upperside strongly 

bicolorous: head, pronotum and sides of elytra purple to 
metallic-red, the disc of elytra dark green to bluish-green. -
Iberian central chains: Sierra de Gata, Sierra de Francia and 
Sierra de Bejar. 

12 (1 1). Body ovate to ovate-elongate, normally more con
vex. Basal segments of antennae and femora red- SPECl . \ l .  J' \ RT 

KEY TO THE ADULTS UL\l'T!·:R 3 1 19  



dish-yellow or dark-brownish, but in the latter case 

the antennae of male have the segments more or 

less laterally swollen at apex. Apex of aedeagus 

arcuate, narrowed. Dorsal surface metallic shiny to 
rather smooth, highly polychromous, the primary 
intervals roughly costate to slightly prominent. 18-

34 mm. - C. Europe, from France (Pyrenees) in 

the W. to Poland and Romania in the E., Alpine 

chain in the S. and Germany in the N. Typical for
est -dwelling species, both in deciduous and pine 
forests, more rare in the alpine zone . ....... . . . . . . . . . . . . 

.... . . . . . . .  26.001. C. (Chrysocarabus) auronitens 
Fabricius, 1792 (p. 265). 

A subspecies-complex; more correctly, two semispecies, 

auronitens and punctatoauratus, are recognised as valid spe

cies by some authors. However, from a genetic standpoint, 
punctatoauratus, although geographically isolated (see map 

on p. 265), seems to be conspecific with auronitens: 
a) subsp. auronitens Fabricius, 1792 - The most wide

spread subspecies in C. Europe, S.-wards to the W. Alps. 
Antenna! segments in the male simple or only very slightly 

swollen laterally at apex; basal segments, femora and tibiae 
reddish-yellow. Highly polychromous. A dozen of forms, 
some of which merit in the opinion of several authors a 

subspecific status, have been based on the dorsal surface 

colour (normally with pronotum golden and elytra green 

in the typical auronitens, often red, violet, bronzed or black 
in northern populations), or on the smaller size in the 
high altitude populations. The most characteristic and 
notably, constant forms are putzgsi Mors, 1 863, from the 
Belgian forests, for specimens with head and pronotum 
golden to cupreous-red and elytra blackish-violet to black, 

and cupreonitens Chevrolat, 1 861 ,  dark bronzed to bluish 
or violet, from the Calvados (France). 

b) subsp. costellatus Gehin, 1 882 (= subfestivus Obertiir, 
1 884) - Similar to auronitens (s.str.) but tibiae black, pri
mary costae very distinct and intermediate intervals rugoso

punctate. Dark forms more common in the northern popu

lations. - C. and W. France: Auvergne, Bretagne. 
c) subsp. kraussiVacher de Lapouge, 1 898 (= intercostatus 

Gredler, 1854) - Same characters as above, but tibiae black; 
dorsal surface constantly golden-green. Pronotum with 
sides slightly narrowed to the base; elytra wide and convex, 
primary intervals costate. - E. Alps. 

d) subsp. Jestivus Dejean, 1 826 - Tibiae black, as in 
kraussi. Pronotum highly cordate with sides narrowed and 

sinuous to the base, basal angles prominent; body more 
slender and depressed; primary intervals costate or (in typical 
festivus) reduced or almost lacking. Dorsal surface smooth 
and shiny. - S.W. France, Aude: Montagne Noire, Tarn. 

e) subsp. escheri Palliardi, 1825 - Same characters as in 
auronitens (s.str.), but the body more elongate, pronotum 

narrower, the elytra less ovate, more depressed, narrowed 
at the base, widened in the apical third. Antennae very 
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long, in the male reaching the middle of the elytra. Head 

and pronotum golden-reddish, elytra green or bluish-green, 

rarely bronze-blackish. - Carpathian Mountains to W. 

Ukraine and Romania. 

f) subsp. punctatoauratus Germar, 1824 - The most iso

lated taxon of the auronitens-complex, treated as a distinct 
species by several authors. Antennomeres in the male swollen 

laterally at apex; basal segments of antennae and femora dark

reddish to black Dorsal surface smooth, shiny, or more often 
with distinct points on primary intervals, all over the elytron. 
Primary intervals from costate to very reduced, flattened. Colour 
variable, from golden-green to golden-red or violet, less 
polychromous that in typical auronitens. -S.W. France, Pyrenees 
on both sides. Some local forms of punctatoauratus merit to 
be recognised as distinct subspecies (of a distinct species) in 

the opinion of several authors (see Deuve 1994; Zaballos & 
Jeanne, 1994 and Brezina, 1999). These are: 

punctatoauratus (s.str.), small sized (20-25 mm). Elytra 

ovate, convex; all surface of elytron confusely punctate. -

E. Pyrenees. 
montanus Gehin, 1 882, wide, depressed specimens with 

pronotum slightly narrow to the base and primary points re
duced. -C. and W. Pyrenees, both on French and Iberian sides. 

jarinesiDejean, 1 826, for specimens with primary inter

vals reduced to narrow, scarcely convex lines, so that the 

elytra are smoother, appearing highly metallic and polished, 
sometimes with primary points inconspicuous. Small size: 
20-27 mm. - S.W. France: Ariege, Aude. 

barthei Barthe, 1912, close to jarinesi, but specimens of 
large size (25-34 mm), normally golden-green to cupreous
red, with elytral sculpture more evident and integuments 

less shiny. - S.W. France: Belesta forest and adjacent zones. 
Probably local form of farinesi. 

canigouensis Schaefer, 1966, small (20-24 mm), de
pressed, more parallel-sized, montane specimens; pri
mary points strongly impressed, intermediate intervals 
distinct, granulate; upperside cupreous, rather dull. - S.W. 

France, Canigou massif. 

28. Subgenus Macrothorax Desmarest, 1 850 

Type species C. aumonti Lucas, 1849 

Highly specialised species. Mediterranean (f yrrhenian) sub
genus consisting of three species (or four, if attributing a 
specific status to the Moroccan C. aumonti Lucas, 1849, a 

characteristic, cychrisised semispecies, which seems to have, 
however, a hybrid zone with C. morbillosus). A subgenus, 

close to Macrothorax, &lictocarabus Ledoux, 1984, has re
cently been described, for one species endemic to the High 
Atlas mountains. 

Body elongate, medium to very large (25-40 mm). Head 
rather narrow, or cychrisised (in C. aumontz). Apical seg
ment of pal pi dilated, axe-shaped in the male; penultimate 
segment of labial palpi bisetose; submentum without se
tae. Pronotum subcordate, or narrowed anteriorly (in 



aumontz); marginal setae present or lacking. Elytra elongate

ovate, from depressed (planatus) to convex (aumontz), some

times with apex mucronate; elytral sculpture of triploid 

type, with primary intervals catenulate, secondary and ter

tiary costate; the sculpture smooth in aumonti. Abdominal 

sterna with transverse furrows and without setiferous 

pores. All species are helicophagous, living in open coun

try, mediterranean scrub or montane forest, also in culti

vated land, from sea level up to 1 500, sometimes 1 800 m. 

1 (2). Basal angles of the pronotum without setiferous 

pore. Body more or less convex; dorsal surface 
normally metallic polychromous, bronze, green to 
cupreous-red. 26-35 mm. - W. Mediterranean spe

cies, present in Maghreb (N. Algeria and N. Tuni

sia), S. part of the Iberian Peninsula, S. Italy 

(Calabria: Aspromonte), in the main Tyrrhenian 

islands (Baleares, Corsica, Sardinia, Sicily) and in 

several small islands near Sardinia and Sicily, 
Lampedusa, Malta. In S.E.  France, C. Italy 

(f oscana) and probably introduced on several small 

islands. Eurytopic, more frequent in open coun

try, also in cultivated land at low altitude, but in 

some areas frequent in mediterranean scrub and 

forest from sea level to about 1 OOO orl 200 m . . . .  

. . . . . . . . . . . . . 28.001. C. (Macrothorax) morbillosus 
Fabricius, 1 792 (p. 274). 

Casale et al (1982) included the populations of Corsica 

and Sardinia in subsp. morbillosus in the \\i.dest sense. Re

cently, Deuve (1994), limited the typical form to the W. 
Maghrebian populations, restoring the name comtantinus 
for the E. Maghrebian and Corsico-Sardinian populations. 

Some subspecies are rather distinct: 

a) subsp. morbillosus Fabricius, 1 792 - Pronotum wid
ened anteriorly, sides arcuate, slightly narrowed anteriorly 

side. Elytra elongate-ovate, subconvex. Elytral sculpture 

with primary intervals catenulate, convex, 4th secondary 

interval evident, complete, tertiary intervals reduced, bro

ken in rows of granulations. Dorsal surface often darker 

and more polychromous, in some population green to 

blue-violet. - N. Algeria. Specimens introduced in S.E. 
France, probably from Kabylia, have been described as 
subsp. cheminorum Deuve, 1 988. 

b) subsp. constantinus Vacher de Lapouge, 1899 - Elytra 

more convex; intervals less convex, 4th secondary interval 

fully reduced, tertiary intervals granulated but more evident 

than in the typical form. Dorsal surface more constantly me
tallic bronze to reddish-cupreous. - N.E. Algeria, N. Tunisia, 
C. Italy (foscana, introduced?), Sardinia, Corsica, Lampedusa. 

Specimens introduced to S.E. France, probably from Corsica, 

were described as galloprovincialis Vacher de Lapouge, 1910. 
c) subsp. alternans Palliardi, 1 825 - Body wider, elytra 

shorter and subdepressed. Pronotum narrowed anteriorly. 

Elytral surface flattened, the primary intervals slightly con-

vex, secondary depressed, the tertiary reduced. Apex of 

aedeagus shorter, wider and more arcuate than in the typi

cal form. - Sicily, Calabria (Aspromonte), Malta. 

d) subsp. macilentus Vacher de Lapouge, 1 899 -
Pronotum narrowed anteriorly, sides slightly arcuate. Ter

tiary intervals highly reduced, elytron depressed. Dorsal 

surface normally dark cupreous, or greenish, the disc of 

pronotum often blackish. - S.E. Spain (Murcia, Catalonia); 

recently introduced in the region of Cadiz. Baleares (de
scribed as balearicus Vacher de Lapouge, 19 13) .  

2 (1  ) . Basal angles of the pronotum with setiferous pores. 
3 (4). Body more elongate, highly depressed. Labium 

medially thickened, with median tooth shorter than 

the lateral lobes. Pronotum subquadrate to trans

verse, with sides slightly sinuous and bent upwards. 

Elytra long, flattened; sculpture of regular triploid 

type, the tertiary intervals broken, granulate. Dorsal 

surface shiny, brownish-black to black, at leastwith 
bluish or Yiolet lustre on the sides of pronotum 

and elytra. 27-35 mm. - A  very restricted, endemic 

species in N. Sicily (Madonie, Nebrodi) . In mon-

tane Fagus-forests, from 1300 to 1700 m . . . . .......... . 

. . . . . . . . . .. . . . . . . .  28.002. C. (Macrothorax) planatus 
Chaudoir, 1 843 (p. 275) . 

4 (3). Body stouter and more convex. Labium not 

thickened medially, with median tooth longer than 
the lateral lobes.  Pronotum with sides only 

slightly bent upwards near the basal angles. Elytra 

more or less convex; sculpture of regular triploid 

type, the tertiary intervals complete or reduced. 

Dorsal surface duller, brownish-black to bronze, 

bluish, blue-violet or greenish. 20-36 mm. - C. 

and N. Morocco, Iberian Peninsula, S.\X'. France 

(Alberes), introduced . ..... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . 
. . . . . . . . . . . . . . . . . . . . .  28.003. C. (Macrothorax) rugosus 
Fabricius, 1 775 (p. 275). 

Many subspecies have been described; three main com

plexes can be recognised: 
a) subsp. rugosus Fabricius, 1775 - (Only C. and N. Mo

rocco). 
b) subsp. ce!tibericus Germar, 1 824 - Elytra very convex; 

primary and secondary intervals convex, tertiary reduced in 

rows of granulations. Dorsal surface brownish to brown

ish-violet, sometimes pronotum blue or green. - C. and 

N.W. Spain, C. and N. Portugal. Small, highlypolychromous 
specimens from the Sierra de Gata, were described as la1!1feri 
Breuning, 1 927; large specimens with very strong, convex 
elytral sculpture, from WC. Spain, were described as brannani 
Schaufuss, 1 871 .  

c) subsp. boeticus Deyrolle, 1852 - Elytra slightly convex; 

primary intervals narrow, flattened. Dorsal surface black to 

bluish-black, the sides often greenish. - S. Spain, from 

Andalusia to Catalonia and Guadalquivir Valley. S.W. France, SPEC! \ ! .  !' \RT 
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introduced. Small specimens (22-24 mm) from Sierra de 1 (2). 
Segura, Sierra de Cazorla, Sierra de! Pozo, Sierra de la Sagra and 

Sides of pronotum with wide borders and 

strongly bent upwards. Black, slightly shiny. Elytra 

moderately roughly tuberculate, without slides 

of intervals. 23-30 mm. - Greece: Is!. Creta. In 

�PLCl.\L P \RT 

Sierra de Alcaraz, were described as seguranus Lauffer, 1905; 
large specimens with tertiary intervals complete or scarcely bro-

ken, from Catalonia, were described as levantinus Lauffer, 1905. 
Other local forms from Guadalquivir Valley, were described as 

pseudobaeticus Branes, 1985 (= pseudoboeticus Lasalle, 1 986). 

29. Subgenus Lamprostus Motschulsky, 1 865 
Type species C. pinolai Cristofori et Jan, 1937 

Head large or thickened. Antennae fairly thick and short, 

apical segment of palpi slightly dilated, penultimate seg

ment of labial palpi multisetose. Submentum without 

setae, labrum deeply bilobed. Pronotum without lateral 

setae, elytral sculpture triploid, homodynamous, intervals 

flattened, striae only minutely punctured, or elytral surface 

minutely granulate. Abdominal furrows present but re

duced, male protarsi with 3 dilated segments. Related to 

Procrustes but different in the bilobed labrum. About 1 5  
species, mostly in Anatolia to the Caucasus, N. Iran, Syria 

and Israel; especially numerous in Turkey. Only 1 species in 
S.E. Europe (E. part of the Balkan Peninsula) . 

1 (1). Large and stout, strongly convex. Black, slightly 

shiny, upper surface smooth, elytra minutely 

granulate, the margins of pronotum and elytra 
sometimes with greenish or bluish lustre. 32-37 
mm. - S.E. Romania (Dobrudja), E. Bulgaria, 

European and widespread in Asiatic Turkey. In 

plains and foothills, rather xerophilous . .. . . . . . . . . .  . 

. . . . . . . . . . . . . . . . . . . . . . . . . 29.001. C. (Lamprostus) torosus 
E. Frivaldszky, 1 835 (p. 276). 

Some subspecies; in Europe only the nominate subsp. 

torosus (s.str.) ;  the other subspecies in the W, C. and S. part 
of Asiatic Turkey. 

30. Subgenus Procrustes Bonelli, 1 809 
Type species C. coriaceus Linnaeus, 1 758 

Body from middle-sized to very large (23-55 mm), black, 

at most elytra rufous or the margins with slight metallic 
lustre. Head normal to moderately thickened. First anten

na! segment frequently without setae. Labrum trilobate 

(Fig. 3.2d). Mandibles long, the basal tooth of right man

dible usually unidentate. Apical segments of palpi more 

or less dilated (more strongly in males); the penultimate 

segment of labial palpi multisetose; tooth of mentum 

thickened. Pronotum without lateral setae. Elytra sculp
ture more or less homodynamous, flat, frequently wrinkled. 

Abdominal furrows present; abdominal sterna without 
pores. Male protarsi with 3 dilated segments. About 1 0  
species mostly i n  S.W Asia, the E .  mediterranean area, and 

the Caucasus. In Europe 2 species; they prey mostly on 

molluscs but also insects and earthworms. 
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2 (1) .  

the hills and mountains . ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

. . . . . . . .. . . . . . . . . . . . . . . . . . . 30.001. C. (Procrustes} banoni 
Dejean & Boisduval, 1 829 (p. 277). 
Sides of pronotum with narrow borders and 

slightly turned upwards. Black, dull to moder

ately shiny. Elytra roughly wrinkled to almost 

smooth. 26-42 mm. - Europe, except British 

Isles, N. Fennoscandia, and the Iberian Penin

sula; in the E. to Jaroslavl, Moscow, Tula prov

inces, C. Ukraine; the islands of the J onian and 

Aegean seas; to the S. in S. Italy, and Turkey 
(except N.E. districts) . �fostly in broad-leafed 

quercetalia, mixed or pine forests, more rare in 

gardens and meadows . .. . . . . . . . ........ . . . . . . . . . . . . ........... . 

. . . . . ....... . . . . . . . ... 30.002. C. (Procrustes) coriaceus 
Linnaeus, 1 758 (p. 277). 

Many infraspecific forms have been described. Six of 

them possibly merit the subspecific rank, although their 

limits are not sharp in many cases. 

a) subsp. coriaceus Linnaeus, 1 758 - Large (35-42 mm, 

rarely to 28 mm) and stout, elytra dull, wrinkles irregular, 

moderately rough. - The N. and C. parts of species range; 

in the S. to S. France, Italy (also in Sicily; reported from 

Sardinia: introduced?), Slovenia, Serbia, middle Hungary, 

Czechia, N. slope of Carpathian Mts., C. Ukraine. 

b) subsp. rugifer (Kraatz, 1 877) - Similar to coriaceus 
(s.str.) but somewhat smaller (32-40 mm), elytra more 
shiny, wrinkles very rough. - Carpathian Mts. of Slovakia, 

Poland, Ukraine, Romania, also in the forests of Moldova 

and W Ukraine. 

c) subsp. excavatus Charpentier, 1 825 - Smaller (28-37 
mm) and especially narrower than coriaceus (s.str.). Hind 

angles of pronotum fairly long and acutely triangular. Elytra 

roughly but regularly sculptured. - N.E. Italy (Trieste), W 

parts of Balkan Peninsula from Croatia to C. Albania, in 
the E. to W Bosnia. 

d) subsp. mediterraneus Born, 1 906 - Somewhat larger 
than excavatus (30-38 mm), rather narrow. Hind angles 

of pro thorax shorter, broadly triangular. Elytra with thin 
and shallow wrinkles. - S. Albania, W Greece (Epyros), 

Ionian islands, S. Italy (Calabria, Puglia). A transadriatic
transionian element. All forms attributed to joniensis 
Breuning and to jlorinensis Vacher de Lapouge (see Chap

ter 2, Checklist, p. 68) ,  are probably synonyms of 

mediterraneus. 
e) subsp. kindermanni\V.!altl, 1 838 - Rather small (28-35 

mm). The sides of pronotum evenly rounded, somewhat 
turned upward, hind angles rather long, broadly rounded, 

elytra shallowly but distinctly wrinkled. - E. Bulgaria, Eu

ropean and the N.W part of Asiatic Turkey. 



f) subsp. cerisyi Dejean, 1826 - Small to rather large (26-38 
mm). Elytra smooth \vith quite flat wrinkles or only 'With 
irregular punctures; primary foveae frequently distinct. - C. 
parts of Balkan Peninsula, from Serbia and S. Romania, 
through Macedonia, W. and C. Bulgaria to Greece (mcluding 
Peloponnisos), islands of Archipelagos, W. and S.\\''. districts 
of Asiatic T urker Many local forms, especially in islands. 

31. Subgenus Procerus Dejean, 1821 
Type species C. scabrosus Fabricius, 1801  

(nee Olivier, 1795  = C. gigas Creutzer, 1799) 

Very large species. Mandibles long, strongly curved, acute, 
labrum bilobate. First antenna! segment \\ith seta. Apical 
segments of palpi strongly dilated, in males axe-shaped. 
Pronotum without marginal setae, abdominal furrows 
present. Protarsi in male not dilated. Upper surface of head 
and pronotum coarsely wrinkled, elytra with irregular rows 
of large tubercles. Body large and robust, length (in Eu
rope) 36-60 mm, shiny above, black or metallic. From the 
revision of Cavazzuti (1989), it appears that there are 7 all 
together species in S.E. Europe and S.W. Asia ( 4 of them in 
Europe). In the checklists of Deuve (1994) and Brezina 
(1 994, 1999), only C. gigas (s. lato), C. scabrosus (s. lato) and C. 
syriacus have been maintained as valid species. Both adults 
and larvae are specialised mollusc-eaters. 

1 (4). 

2 (3). 

Body black, at most the margins of pronotum 
and elytra in humeral part with bluish tint. 
Pronotum strongly transverse, approximately 1.5 
times as broad as long, front margin 1 .4-1.5 times 
as narrow as than base. Elytra convex. 40-60 mm. -
S.E. Austria, N.E. Italy, S.W Romania, Balkan Pen
insula except its S.E. part, probably Albania (but 
never cited) and N and C. Greece. Forests and scrub, 
also in gardens and parks, mostly on limestone soils. 

d 

Fig. 3.19. The details of subgenus Procems (after Cavazzuti, 
1989). a- scabrosus (ssp. culminicola); b - sommeri (ssp. sommerz); 
c - scabrosus (ssp. scabrosus); d - sommeri (ssp. bureschianus). 

. . . . . . . . . . . . . . . . 31.002. C. {Procerus) gigas Creutzer, 
1799 (p. 280). 

In the opinion of Cavazzuti (1989), specimens from C. 
Greece and S. Macedonia, characterised by a smaller head 
and narrower pronotum, have to be attributed to the sub
species pamassius Kraatz-Koschlau, 1884, which would be 
a transitional form to C. duponchelii. 

3 (2) . 

4 (1). 

5 (6). 

Pronotum less transverse, strongly narrowed for
ward, front margin at 1 .  7 5-1 .  9 times narrower 
than base. Elytra more depressed. 36-53 mm. -
S. Greece: Peloponnesos, from lowland forests 
up to 2000 m. Probably, an extreme southern 
subspecies of C. gigas . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . .. . . . . . . . . . .  31.001. C. (Procerus) duponchelii 
(Dejean, 1 831) (p. 280). 
The upper surface, epipleurae, and underside 
of thorax, metallic violet, blue, green or pur
plish-black, rarely black with metallic lustre. 
Pronotum almost hexagonal, anteriorly nar
rowed, its sides roundly obtuse-angled (Fig. 
3.19a). External margin of mandible slightly 
curved. Aedeagus: Fig. 3.19c. Colour variable from 
dull-purple to green, length (in European speci
mens) 38-56 mm. - S.E. part of Balkan Penin-
sula, the Crimea, N.W. Asiatic Turkey . . . . . . ...... . . ... . 
. . . . . . . . . . . . . . . . . . . . . . . . . 31.003. C. {Procerus) scabrosus 
Olivier, 1 795 (p. 281). 

Several subspecies are known; two of them in Europe: 
a) subsp. scabrosus Olivier, 1789 - Larger (47-56 mm) 

and more elongate. Upper surface usually violet, rarely blu
ish-violet or greenish-blue, sometimes bicolorous. - N. 
part of European Turkey and S.E. Bulgaria. Also in the 
Asian part of the Bosphorus. 

b) subsp. taun·cus Bonelli, 1 810 - Smaller (38-48 mm), 
more short. Colour in the Crimean mountains usually violet 
or purplish-violet, sometimes almost black; at the S. shore of 
Peninsula mostly blue or green. -The Crimea except in steppe. 

6 (5). Pronotum transverse to subcordate, sides more 
rounded (Fig. 3.19b). External margin of mandible 
evenly curved. Aedeagus: Fig. 3.19d. Colour mostly 
purplish-\.iolet to violet. 25-60 mm. - S.E. part of 
Balkan Peninsula, Asiatic Turkey (C. and S.W. parts) . 
. . ... . .. . . . . . . . . . . .. . . . . . . .  31.004. C. {Procerus) sommeri 
Mannerheim, 1 844 (p. 282). 

Several subspecies are known, most of them in Asia 
Minor. In Europe one subspecies: 

a) subsp. bureschianus Breuning, 1928 - Elongate, rather 
large (43-55 mm), dark violet to black-violet. - Bulgaria: C. 
Rhodope: Backovo, Cepelare, Asenovgrad; N.E. Greece: 
Xanthi region. SPECL\L PA.RT 
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Chapmr _4��������-Key to the l a rvae 

4.1. INTRODUCTION 

There is more information available on the larvae of the 
genus Carabus Linne than of most other coleopteran 
genera. Bengtsson (1927) and Lapouge (1905, 1908, 1929) 
were the first to describe the larvae of many Carabus 
species and the number of known larvae has increased 
dramatically in the second half of the 20th century. Ma
jor works included Sturani (1962) and Casale et al. (1 982) 
for the Italian fauna, Hurka (1971 a) for the Central Eu
ropean fauna, and Raynaud (197 5-7 6) who compiled the 
Carabus larvae worldwide. Arndt (1 985) produced the 
first larval key of the European fauna, based on charac
ters of the nasale region, head appendages and urogo
mphi. Recently, Makarov (1 992) published a subgeneric 
key which used chaetotaxy in addition to other new char
acters. These characters enabled recognition of the larvae 
of most subgenera. However, a re-evaluation of previ
ously described larvae was considered necessary to dis
tinguish them at species level (see Arndt et aL 1994 and 
Makarov et aL 1991 ,  1993, 1 994) .  

Today, the larvae of the majority of  European Cara
bus species have been described. Although we have been 
able to examine the larvae of most species, we have not 
yet produced species keys for all subgenera. It has not 
been possible to produce keys for the larvae of Mesocar
abus Thomson, Orinocarabus Kraatz, Oreocarabus Gehin, 
Chaetocarabus Thomson, and several species of Eucara
bus Gehin, because some larvae were not available and/ 
or the larvae of these taxa are very similar. Species keys 
to the larvae are also lacking for the two species of Eury
carabus Gehin, Iniopachys Solier and Procrustes Bonelli, 
the three species of Macrothorax Desmarest, the four 
species of Procerus Dejean (see Cavazzuti 1989 for this 
subgenus), and the five species of Pachystus :Motschul
sky. However, it is possible to distinguish the larvae of 
these groups because of the allopatric distribution of 
their species. 

Characters of single species such as C. (Ctenocarabus)gali
cianus Gory and C. (Iniopach)'s) pyrenaeus Serville '..Vere taken 
from the literature (Andrade 1977; Raynaud 1965). The 
larva of the subgenus HeterocarabJJs Morawitz (only one 
species: C. 111arietti De Cristofori et Jan) is unknown. Using 

E. Arndt & K Makarov 

the key and the species' distribution, larvae of about 75% 
of the European fauna can be identified now (see Tab. 4.1). 

The kwowledge of larne can be helpful not only in 
ecological and faunistic studies but also in taxonomic and 
phylogenetic investigations (see Chapter 7). The larval mor
phology of two species from the European fauna contra
dicts the present taxonomy. Carabus ermaki Lutshnik differs 
markedly from Pacfycranion Solier in the larval stage. There
fore, the subgenus Carabulus Lutshnik was accepted for this 
species by several authors (see Kryzhanovskij et aL 1 995), 
however not followed in the present checklist (see Chapter 
2). According to several authors (Shilenkov, 1993; Deuve, 
1 994; Brezina, 1 999), Carabus truncaticoflis Eschscholtz 
should be placed in Aulonocarabus Reitter because of its 
larval and genital characters; here treated however in Diocar
abus Reitter (compare Chapter 3). 

4.2. LARVAL MORPHOLOGY 

General habitus and colouration: Larva of campodeoid 
type, body subparallel (Fig. 4.1). Sclerites markedly sclero
tised, brown to black, sometimes with blue metallic lustre 
or reddish head capsule, IX tergite. 

Head capsule: Sides of head capsule more or less round
ed, six stemmata present (Fig. 4.2), antenna four-segment
ed with a very small sensorial appendage on segment III. 
Cervical groove lacking, coronal suture short or lacking. First 
instar larva with 1 -3 pairs of egg bursters in the posterior 
part of frontale. Nasale more or less protruding, of vari
able shape, ventral side of nasale with a single tooth (hyp
odon) in part visible from dorsal side; adnasale straight or 
protruding (see also Appendices 4.1 -4.2). Gular suture com
plete. Labial palps with two palpomeres, ligula flat. Maxilla 
consisting of two-segmented cardo, stout stipes, large la
cinia, two-segmented galea, four-segmented maxillary palps 
(including palpifer). Mandible with distinct retinaculum and 
penicillus. 

Thorax: Pronotum (Fig. 4.3) larger than meso- and meta
notum, with median suture present; meso- and metathorax 
(Fig. 4.4) with median suture and anterior keel. Legs five
segmented (coxa, trochanter, femur, tibia, tarsus), tarsus v.-ith 
two subequal claws. Mesothorax with large stigma. SPLC:L\L P.\ RT 
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Table 4.1. Review of possible determination of larvae of European Carabus species (direct by key to the larvae or indirect 
by allopatric distribution). 

Subgenus I Total No. No. of species which can I Number of species 
of species be distinguished 

. 
indistinguishable 

with the key I by allopatric 
distribution 

Olumnocarabus 1 species only -

021 A1orphocarabus 02n Tracl!Jcarabus 23 1 5  3 5 

03 Carabus s.str. 2 2 -

04 Eucarabus 8 4 1 3 

05 Tachypus 4 2 2 

06 Archicarabus 8 2 6 -

07 Hemicarabus 1 species only -

08 Diocarabus 1 species only I -

09 Aulonocarabus 2 I -

10 Mesocarabus 4 1 3 

1 1  Orinocarabus 13 1 3 9 

12 Oreocarabus 8 3 3 2 

13  Tomocarabus 4 3 1 

14 Eurycarabus 2 2 -

15  Pachystus 5 2 3 -

1 7  Rhabdotocarabus (incl. 1 6  Ctenocarabus) 2 (2) 2 -

18 Ilj;grocara bus 2 2 I -

1 9  Chaetocarabus 5 3 2 

20 P!atycarabus 5 5 I -

21 Heterocarabus 1 species only 1 

08 Diocarabus 1 species only -
I 

23 A1egodontus 10 3 I 1 I 6 

24 Pachycranion (incl. Carabulus) 2 2 I I -

25 Iniopachys 2 2 -

26+27 Chrysocarabus (= Chrysotribax) 7 5 2 -

28 Macrothorax 3 2 1 -

29 Uimprostus 1 species only -

30 Procrustes 2 2 

3 1  Procerus 4 ?4 

Total Number 132 34 

Note: The genera have been numbered and named in agreement with the present Check/ist (Chapter 2). Some subgenera have been 

combined in the Key to the adults, but have been treated separately in Check/is! (Chapter 2) and Species accounts (Chapter 5) e.g. 021 Morphocarabus 

and 02n Tracbycarabus (see notes on pp. 1 6, 78 and 1 57). 
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Fig. 4.1. Habitus (C. exaratus). 

o�i. 
'ot 

Fig. 4.2. Head capsule (C. o/pnpiae). cs - rudiment of coro
nal suture; fr - frontale, na - nasale region, ot - supraocular 
tubercle, pa - dorsal side of epicranium (parietale). 

Abdomen: Eight subequal segments, segment IX small
er with urogomphi dorsoposteriorly, segment X (pygopod) 
conical, placed ventrally to segment IX. Abdominal segments 
I-VIII laterally with epipleurite, hypopleurite, ventrally with 

. . . . . . . 

. . . . . . . 

0 0 

0 

. . · . 

· · . ·  . ·  · .. ·. ·. ·. · . . . · . . · . ·. 

Fig. 4.3. Left half of pronotum with chaetotaxy (after 
Bousquet & Goulet 1984 and Makarov 1992). 

MEs1s11 ME4 

0 • 
ME3 

r ME6 
\ME1 

ME13 
. . . 

. .  

Fig. 4.4. Left half of mesonotum with chaetotaxy (after 
Bousquet & Goulet 1 984 and Makarov 1992). 

mediosternite, laterosternite (=coxal lobe) and stemellum 
(Fig. 4.5). Ventral sclerites in part fused. Segments I-VIII 
with a stigma each between tergite and epipleurite anteriorly. 
Tergites (Fig. 4.6) with anterior keel and median suture. Urogo
mphi fused with tergite IX, comparatively short, with point
ed apex and usually 1-2 sharp horns dorsally and/ or laterally 
(Fig. 4.7, see also Appendix 4.2). 

Chaetotaxy: Setae and pores vif the ground plan pat
tern present as described in Bousquet & Goulet (1984), Sl'f:C :L\J. p,\ R'I 
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I �: epipleurite 

c �� hypopleurite 

I \ 
sternel lum mediosternite 

Fig. 4.5. Abdominal segment III, lateral view. 

Fig. 4.6. Left half of tergite I with chaetotaxy (after Bousquet 
& Goulet 1984 and :\fakarov 1992). 

except the following: PA4 5 6 8 10 on parietale, PR4 5 7 10 on 
pronotum, ME2 10 on me��·-· and metanotum, TEs, on 
tergite I-VIII, UR3 on tergite IX which are all pore-like or 
lacking. Reduction of further setae (e.g. F� 9, PR16 17, MEs, 
TE1.6_,) may occur in some species. Additi,onal s�tae not 
present in the ground plan, however a large number of 
pores present on nearly all sclerites which complicates the 
homologization of pores and reduced setae. 

Contrary to most other Carabidae, second and third in
s tar larvae of Carabus do not have a set of secondary setae 
as described by Bousquet (1 985) other than a higher num
ber of bristles on the ventral side of the tarsi, additional 
setae on the ventrites and pleurites. 
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Fig. 4.7. Abdominal tergite IX and urogomphi with seta 
UR2 and UR5 (see also appendix 4.2). 

Note: A more detailed description of structures is giyen 
by Makarov (1992). In Appendices 4.1-4.2 nasale and urogo
mphi of different ins tar stages of several European species 
are presented. 

4.3. KEY TO THE SECOND AND 
THIRD !NSTAR LARVAE 

4.3.1. Key to the European subgenera 
(excluding Heterocarabus Morawitz) 

All European Carabus species have three larval instars. 
The first instar is distinguished from the second and third 
instar by having egg bursters (only visible after clearing of 
larvae in KOH), a slightly different shape of nasale region 
and urogomphi, and fewer setae on ventral side of the 
tarsi. All characters used in the key concern the character 
state of the second and third instars. However, characters 
were selected in a way that also allows the determination of 
first instar larvae in most cases. 

Antennomere II apically without setae . . . .. . . . . . . . . . . . . . .. .. 2 
Antennomere II apically with one or more setae . . . . . .  . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22 
2 Nasale transverse or consisting of four teeth, not ros

trum-like; adnasale sloped (cf. Figs 4.8a,b). Posterolat
eral angles of abdominal tergites extended or not ex
tended. Crogomphi in most species not long and slen-
der . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. .  3 



hy 

;/ 
c hy 

Fig. 4.8. Nasale and adnasale with position of most im
portant setae (FR8 9 and duplicated setae FR8 9J and hyp-
odon (hy). 

· . 

a - C. granulatus, b - C. glabratus, c - C. cotiaceus. 

Nasale rostrum-like, lacking teeth; adnasale nearly hor
izontal (cf. Fig. 4.8c). Postero-lateral angles of abdom
inal tergites with extended lobes. Urogomphi long and 
slender with two horns (see App. 4.2: 40) .............. . .. . . 
........................................... 19. Chaetocarabus Thomson 

(The other species of the subgenus can be identified 
by geographical exclusion: see table 4.1) 

3 Cutting edge of mandible apically of retinaculum sim
ple, not sloped (Fig. 4.9a); retinaculum with or with
out accessory tooth. Nasale not consisting of four dis
tinct teeth; hypodon large, well-developed, usually 
building a medial tooth (Fig. 4.8a, see also App. 4.1:  
24-25); setae FR89 present or reduced, never duplicat-
ed. (Archeocarabi sensu Bengtsson, 1927) ................ 4 

- Cutting edge of mandible apically of retinaculum 
sloped (Fig. 4.9b), retinaculum always without acces
sory tooth. Nasale with four distinct teeth; hypodon 
small, usually not visible from dorsal view; setae FR8 9 
always present, in some cases duplicated (Fig. 4.8b, se� 
also App. 4.1 :  25, 38) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............. . 9 

4 Grogomphi with two large horns, coarsely granulate 
(App. 4.2: 24). Setae ME1 and ME8 on mesonotum 
and metanotum present (cf. Fig. 4.4) ... ..... . . ... . . ..... . . . . .. .  . 
............. . . .. 0 1 .  Llmnocarabus Gehin (C. clatratus Linne) 

- Homs of urogomphi smaller, less granulate. At least 
one of the setae ME1 or ME8 on mesonotum and 
metanotum reduced ..................................... .. . . ............. 5 

5 Seta TE9 present in posterolateral angles of abdomi
nal tergites (Fig. 4.6) . Mandibular retinaculum with ac
cessory tooth, if absent, then labial palpomere II with 
only one sensorial area apically . . . . . . . . . . ... . . . . . . . ... . ... . . . . . . . . . .  6 

Fig. 4.9. Mandible, left side, dorsal view. 
a - C. scheidleti, arrow shows an accessory tooth of retinac
ulum; cutting edge of mandible apically of retinaculum is 
simple, b - C. problematicus, arrow shows a sloped cutting 
edge; base of retinaculum without accessory tooth. 

- Seta TE9 lacking (c£ Fig. 4.6). Mandibular retinaculum 
without accessory tooth; second labial palpomere with 
two sensorial areas on divided apex ... . . . . . .. . . . . . . . . . . . . . . . . . . .  . 
........ . . . . . . . . . . . . ... . . ......................... 06. Archicarabus Seidlitz 

Most of the species can be distinguished by their dis
tribution. The larvae of the two widespread species 
are distinguished as follows: 
A - Apex of urogomphi rounded, dorsal setae of 
urogomphi short (App. 4.2: 1 7) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  

... ..... .. . .......... . . ...... C. (Archicarabus) montivagus Palliardi 
B - Apex of urogomphi acute, dorsal setae of urogo-
mphi longer (App. 4.2: 1 6) ............ ................................ . 
...... . . . . . . . ...... . . . . . . . . . . C. (Archicarabus) nemoralis 0. Miiller 

6 Posterior angles of abdominal mediosternites I-VIII 
without setae (as in Fig. 4.5), pygopod mesoventrally 
with 1 -2 pairs of setae . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . .... ...... .. 

........................................... . 021 Morphocarabus Gehin + 
02n Tracf!Jcarabus Gehin (p. 1 32) 
Posterior angles of abdominal mediosternites I-VIII 
with at least one seta, pygopod mesoventrally with 
more than two pairs of setae . . . .. . . . .. . ........ . .. ........... . . . . .. 7 

7 Labial palpomere II wide or slender, with two in part 
rather small sensorial areas on apex. Labial palpomere 
I dorsoapically with 0-2 setae, lateral group of setae on 
mediosternite (cf. Fig. 4.5) with two setae ................. . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  8 
Labial palpomere II slender, with one sensorial area 
on apex. Labial palpomere I dorsoapically with 1-3 se
tae, lateral group of setae on mediosternite (c£ Fig. 
4.5) with 3-4 setae ............ ... . . . . ............... ........ ..... . . . . . . . . . . . .. 
........... ... .. . ....... .... .. . . . . . . . .. . . . . . . . . . . . . ............. 03. Carabus s.str. 

A -Retinaculum without accessory tooth. Species wide-
spread, not restricted to fen habitats . . ......................... . .  
................................ . C. (Carabus s.str.) granulatus Linne 
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B - Retinaculum with accessory tooth (cf. Fig. 4.9a). 
Species only in fen habitats . . . . . . . . . . . . . . ..... .............. . . . . . . . . .. .  . 
...... . . . . . . . . . . . . . . . . . . . . . . C. (Carabus s.str.) menetriesi Hummel 

8 Labial palpomere I dorsoapically without setae. Su
praocular tubercle strongly protruding; teeth of urogo-
mphi forked (App. 4.2: 23) ... . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
... ....... ............. . . . . ................. . . . . . . ..... ... 05. Tacf:!Jpus Weber 

A - Ventral side of epicranium with two long setae. 
Abdominal tergites I-VII with setae TE7 9 ( cf. Fig. 4.6) 
lacking. Laterosternite, inner sternite and largest part 
of hypopleurite with transverse meshed microsculp
ture. Teeth of nasale not turned to outer sides; hyp-
odon large and distinct (App. 4.1 :  23) ... . . . . . . . . . . . . . . . . . . . . . . . 
........ . . . . . . ......... . . . . . . . . . . . . . . . . . C. (Tacf:!Jpus) cancellatus Illiger 

B - Ventral side of epicranium with three long setae. 
Abdominal tergites I-VII with setae TE7 9 (Fig. 4.6) 
present. Hypopleurite completely, and part� of the lat
erosternite and inner sternites with distinct granulate 
microsculpture. Teeth of nasale turned outwards; hy::_ 
podon not distinct from dorsal side (App. 4.1 :  1 0) . . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. (Tacf:!Jpus) auratus Linne 

Labial palpomere I dorsoapically with one long and 2-3 
medium-sized setae. Supraocular tubercle indistinct, teeth 
of urogomphi of another shape (App. 4.2: 13, 21) ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . 04. Eucarabus Gehin (p. 1 34) 

9 (3) Seta TE7 absent (cf. Fig. 4.6). Labial palpomere II with 
apex not divided. Inner side of retinaculum with small 
and less distinctive sinuation. Seta UR2 on abdominal 
tergite IX (cf. Fig. 4.7) very long, nearly as long as tergite, 
and placed almost in the posterior angles of tergite. 
Urogomphi long and thin (App. 4.2: 39) .................. 10 
Seta TE7 small but present (Fig. 4.6). Labial palpomere 
II with divided apex. Inner side of retinaculum equal
ly rounded without any sinuation. Seta UR2 much 
shorter as tergite IX and often shifted anteriorly. U rogo
mphi shorter and stout. (Metacarabi sensu Bengtsson, 
1 927) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 1  

10  Anterior margin of frontale between nasale and adna
sale angles not equally sinuated, adnasale region 
straighter, angles acute, turned outside. Seta TE9 present 
(cf. Fig. 4.6) . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . .... . . . . .. . . . . . . . . . . . . .  . .  
. . . . . . . . . . . ................................. 17. Rhabdotocarabus Seidlitz 

(C. melancholicus Fabricius) (Larvae at least in part with 
seta on antennomere II, see couplet 22) 
Anterior margin of frontale between nasale and adna
sale angles equally sinuated; angles not turned outside. 
Seta TE9 absent (cf. Fig. 4.6, see also App. 4.1 :  39) ..... 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 1 8. Hygrocarabus Thompson 

(?and Ctenocarabus Thomson) 
A - Nasale wider, hypodon distinctive. Species distrib
uted in Czech Republic, Slovakia, Western Ukraine, 
Hungary, Romania ... . . . . . . . . . . . . .... . . . . . . . . . . . . . .... . . . . . . . . . . ........ . . . . .  
........... ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ C. variolosus Fabricius 

B - Nasale slender, hypodon less distinctive. Species 
distributed in Germany, the Alps, Western Balkan . . . .  
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. . . . . . . . .... . . ............. . . . C. nodulosus Creutzer (The larva of 
C. galicianus Gory meets probably the same characters 
like those of Hygrocarabus species. C. galicianus is re
stricted to the Western Iberian peninsula.) 

1 1  Seta TE9 present in posterolateral angles of abdomi
nal tergites I-VIII (Fig. 4.6). Labial palpomere I with
out setae. Urogomphi longer than tergite IX, strongly 
granulate . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . ........ . . . . . . . . . . . . . . .  . . 
.. ......... ............ 07. Hemicarabus Gehin (C. nitens Linne) 

Seta TE9 absent in posterolateral angles of abdominal 
tergites I-VIII ( cf. Fig. 4.6). Labial palpomere I with setae 
dorsoapically. Urogomphi shorter, less granulate . . . . . . .  12 

12  Anterior margin of adnasale with two setae FR8•9 (cf. 
Fig. 4.8a) . . . . ................ . ........... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 13 
Anterior margin of adnasale with 3-8 setae including 
FR89 (Fig. 4.8b) . . . . . . . . . . . . .............. ................................... 16  

13  Uro'gomphi with one large horn dorsally, lateral horn 
completely lacking; tergite IX and urogomphi equally 
fine punctate. Labial palpomere I with two small setae 
dorsoapically ............ ..... . . . ........ . . . . . . . . . .......... . . . . . . . . . . . . . . . . . . . . . . 
. . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 14. Eurycarabus Gehin 

(Two species of which the larvae cannot be distin
guished: C. faminii Dejean on Sicily and C. genei Gene 
on Corsica and Sardinia) 
Urogomphi with two large horns, lateral horn distinc
tive; urogomphi more or less coarsely granulate, much 
more granulate than tergite IX. Labial palpomere I with 
1 -5 setae dorsoapically . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .  14 

14  Labial palpomere I with one seta dorsoapically ..... . 15 
Labial palpomere I with 3-5 setae dorsoapically ... . ... . .  
. . . . . 09. Aulonocarabus Reitter (C canaliculatus Adams) 

15  Seta U� in apical angle of tergite IX; urogomphi stout 
and more granulate (App. 4.2: 27) . ... ..... . . . . . . . . . . . . . . . . . . .. . .  . 
. . . . . . . . . . . . . . . . . . . . . .......... . .. . . . . ....... . .. . . . 08. Diocarabus Lapouge 

(part., C. tmncaticollis Eschscholtz) 
Seta U� ( cf. Fig. 4. 7) in posterior third of lateral margin 
of tergite IX, distinctly removed from the angles; urogo
mphi more slender and less granulate (App. 4.2: 32) ..... 
.... . . . 1 1 .  Orinocarabus Kraatz part (excl. C h'nnaeiPanzer) 

16  (12) Urogomphi with two large and distinct horns (cf. 
Fig. 4.7) .. . . . . . . . . . . . . . . . . . . . .. . . . .............. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . 17  
Dorsal horn o f  urogomphi present, large; lateral horn 
reduced, indistinctive or completely absent . . . . . . . . . . . . . 1 8  

17  Labial palpomere I with one seta dorsoapically. First 
segment of maxillary palpomere without any setae 
dorsally. Horns of urogomphi of the same size. Seta 
UR2 ( cf. Fig. 4. 7) on tergite IX in the posterior third of 
the lateral margin (App. 4.2: 31) ... . . . . . . . .. . . . . . . . . . . . ... . . ..... . . .  
. . . . . . . . . . . . . . . . . . . 1 1 .  Orinocarabus Kraatz (C. linnaei Panzer) 

Labial palpomere I with 3-5 setae dorsoapically. First 
segment of maxillary palpomere with some very small 
setae dorsally. Lateral horn of urogomphi smaller than 
dorsal horn. Seta UR2 ( cf. Fig. 4. 7) on tergite IX shifted 
to the median third of the lateral margin (App. 4.2: 30) 
. .  . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . 10. Mesocarabus Thomson 



18 Labial palpomere I without seta or with one seta dor
soapically. Setae TE10 11 ( cf. Fig. 4.6) on abdominal terg
ites I-VIII long, nea�ly as long as tergites; sternellum 
with only one seta, inner seta (ST� reduced . ....... . . . . . .. . 

...... 1 2. Oreocarabus Gehin, part. (C. glabratus Paykull) 
Labial palpomere I with 3-5 setae dorsoapically. Setae 
TE10 11 (c£ Fig. 4.6) short, not longer than 1 /5 of ter
gal l�ngth, sternellum with two setae (ST \J present. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  19  
19 Maxillary palpomere IV with one small sensorial area. 

Anterior margin of adnasale "\\rith 2-3, rarely on one 
side with 4-5 setae (cf. Fig. 4.8b, see also App. 4. 1 :  29) 
.... . . . .  12.  Oreocarabus Gehin ( excl. C. glabratus Paykull) 

A - Mesoventrally on pygopod (group PY7) with 4 setae 
. . . . . . . . . . . . . . . .. . . . . . . . . . ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C. hortensis Linne 

B - �lesoventrally on pygopod (group PY") \vith about 
8 setae ..... . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
. . . . . . . . . .. . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .  C.presliiDejean 

(The larvae of the three Iberian species are unknown 
or not adequately described (see Tab. 4.1)) 
Maxillary palpomere IV with two sensorial areas. An
terior margin of adnasale with 4-8 setae (cf. Fig. 4.8b) 
........................... . . . . . . . . . . . . . . . . . . . . . . . ............ . . . . . . . ....... . . . . . . . . . . . .  20 

20 Urogomphi relatively short and robust, slightly curved 
apically. Anterior part of laterosternite and hypopleu-
rite without setae (cf. Fig. 4.5) ............. . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

. . . . . . . . . .  08. Diocarabus Lapouge (C. loschnikovii Fischer) 
Urogomphi longer, strongly curved apically. Anterior 
part of laterosternite (ST J and anterior part of hy-
popleurite with setae ( cf. Fig. 4.5) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  21 

21 Hypodon distinctive visible between the median na
sale teeth. Anterior margin of adnasale with 5-8 setae 
(c£ Fig. 4.8b, see also App. 4. 1 :  37, 38) .. . . . . . . . . . . . . . . . . . . . . . .  . 
. . . . . . . . . ........ . ... ............... . . . . . . . . . .  1 5 .  Pacl!Jsfus Motschulsky 

The species are distinguished by their allopatric distri
bution. The two most easterly distributed species can 
also be distinguished morphologically: 
A - Hypodon larger, seta UR5 on urogomphi (see Fig. 
4.7) present . . . . . . ... ........ . . . . . . . ....... . . . . . . . . . . . . . . . . . . . . . . ......... . . . . . . . .  .. 
. . . . . . . . . . . . . . . .. .......... . . . . . . . . . .. . . . . . . . . . . . . . . . .... C. cribel!atus Adams 

B - Hypodon small, seta UR5 usually absent ........... . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. hungaricus Fabricius 

Hypodon not visible from dorsal vie\" Anterior mar-
gin of adnasale "\\rith 4-6 setae ......... . . . . . . . . . . . . . . . . . . ........... . .  

. . . . . . .. . .......... . . . . ......... . . . . . . . . . . . . . . . . . . . .  1 3. Tomocarabus Reitter 
22 (1) Adnasale region not S-like sinuate, nearly straight 

(App. 4.1 :  41) .. . . . . . . . . . . . ....... . . ............ . . . .......... . . . . . . . . . ........ 23 
Adnasale region S-like sinuate (Fig. 4.8c) ......... . . . . . . . .  24 

23 Nasale with 4 distinct teeth (cf. Fig. 4.8b) . . . . . . . . . . . . . . . . . . .  . 
1 7. Rhabdotocarabus Seidlitz (C. melancholicus Fabricius) 
Nasale without teeth, rostrum-like (c£ Fig. 4.8c, see 
also App. 4.1 :  41,  43) .. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
. . . . . . . . . . . . . . .... . . . . . . ......... 20. Plat/carabus Morawitz (p. 1 34) 

24 Lateral margin of abdominal tergites at most with two 
setae (TE7•9, cf. Fig. 4.6). Sternella and laterosternites 

each with three setae or less. Dorsal surface of body 
without metallic lustre . . . . . . . . . . . ................ ........ . . . . . . . . . . . . . .  25 
Lateral margin of abdominal tergites with 3-9 setae (incl. 
TE7 �. Sternella and laterosternites each with more than 
fo� setae. Dorsal surface of body with metallic blue or 
blue-green lustre; larvae very large with head width >2.8 
mm in first instar and >5.5 mm in third instar . . . . . . . . . . .  . 

.. .. . . . . . . . . . . . . . .  . . . .......... . . . . . . . .  ........... . . . . . . . . .  3 1 .  Procems Dejean 
25 Laterosternite with three setae. Inner sternites of first 

abdominal segments separate or fused ............ . . . . . . . .  26 
Laterosternite with only two setae. Inner sternites of 
first abdominal segments always fused . . . . . . . . . . . ......... 31 

26 Antennomere II with only one apical seta. Sternellum 
with two single setae (ST3 J. Nasale triangular, in part 
with small apical incision : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 27 
Antennomere II apically v..'ith 3-6 setae. Sternellum 
usually with a group of three setae. �asale not trian-
gular . . . . . . . . . . . . . . . . . . ............. . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  28 

27 Lateral: tooth of urogomphi present, large. Medioster-
nite with two pairs of setae on each side .. . . . . . . . . . . . . . . . . .  . . 
. . . . . . . . ............ . . . . . . . . ...... 26.+27. Chrysocarabus Thomson 

(incl. Chrysotriba:x Reitter (p. 1 34) 
Lateral tooth of urogomphi reduced (App. 4.2: 45) . 
Mediosternite with three pairs of setae on each side . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . ..... 22. Sphodristocarabus Gehin 
(varians Fischer, == C. janthimts Gangelbauer) 

28 Inner sternites of first abdominal segments separate, 
coronal suture reduced .. . . . ......... . . .. . . . . . . . . . . . . . . . . . . . . . . . .. ........ . 
. . . . ........................ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  25. Iniopachys Solier 

(Differences between the larvae of Iniopachys could not 
be found. However, the two species are geographically 
separated.) 
Inner sternites fused, coronal suture distinct, on aver
age not shorter than diameter of antennomere IV ... 
. . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... .. . . . . . . . . . . . . . . . . . . . . . . .  29 

29 Urogomphi coarsely granulate with a large lateral tooth 
(App. 4.2: 49). Setal group on outer side of stipes con
sisting of two long and 3-5 medium long setae .. . . . . . . 
. ... 24. Pachycranion Solier part. (C. schoenherri Fischer) 

Crogomphi not distinctively granulate with lateral 
tooth small or absent. Setal group on outer side of 
stipes consisting of two long and 0-2 medium long 
setae . . . . ... . . . . . . ... . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . .  30 

30 Last maxillary palpomere considerably widened apical
ly; setal group g:M:X on inner side of stipes divided in 
two parts: a row of setae on mesa! margin and a field 
of equally distributed setae dorsally. Lateral group of 
setae on mediosternite (cf. Fig. 4.5) with at most two 
setae. Seta PR14 present (Fig. 4.3). Galeomere I v..'ith
out setae. Labial palpomere I dorsoapically with one 
long and 2-4 medium long setae. Epipleurite and pleu-
rite of prothorax with setae . . . . . . ........ . . .. . . . ......... . . . . . . . . . . .  .. 
. . . . . . . . . . . . . . . . . . ................. . . . . .. 23. lvfegodontus Solier (p. 1 35) 

Last maxillary palpomere slightly widened apically; set
al group gMX on inner side of stipes not split into :il'U [ \ L  !' \ In 
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two parts, consisting of one extended setal field. Lat
eral group of setae on mediosternite ( cf. Fig. 4.5) with 
2-3 setae. Seta PR14 (cf. Fig. 4.3) lacking. Galeomere I 
with setae. Labial palpomere I dorsoapically with one 
long and one (rarely two) medium long setae. Epi
pleurites and pleurites of prothorax without setae . .. 
............................................ 24. Pacl!Jcranion Solier part. 

(= Carabulus Lutshnik; C. ermaki Lutshnik) 
31  (25) Hypodon completely lacking*. Seta ME8 lacking 

( cf. Fig. 4.4). Urogomphi longer than tergite IX, lateral 
horn ± distinct (App. 4.2: 5 1). Nasale more or less 
lancet-shaped. Setal group gMX on inner side of sti
pes divided into two parts, a row of setae on mesal 
margin and a field of equally distributed setae dorsally. 
Mediterranean species ..................................................... . 
............................................ 28. Macrothorax Desmarest 

A - Nasale wider, not lancet-shaped. Lateral horn of 
urogomphi reduced, indistinctive ................................ . 
.......................................................... C. mgosus Fabricius 

B - Nasale slender, lancet-shaped (App. 4.1 :  51  ). Later-
al horn of urogomphi distinct ..................................... . 
.................................................... C. morbillosus Fabricius 

(fhe larva of C. planatus Chaudoir is unknown. It oc
curs only on Northern Sicily.) 
H ypodon present on ventral side of nasale*. Seta ME8 
present (cf. Fig. 4.4). Urogomphi not longer than terg
ite Ix, lateral horn absent or shifted dorsobasally. Na
sale wide, not lancet-shaped. Setal group gMX on in
ner side of stipes divided in two parts or not divided, 
equally distributed. Not restricted to Mediterranean .. 

. . . . . . . . . . ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . .  32 

* Only visible after clearing larvae in KOH. 

0 

Fig. 4.10. Frontale with chaetotaxy (C. auratus). 
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32 Seta FR6 in middle distance between FR4 and F� (cf. 
Fig. 4.10) . Supraoculare tubercle strongly protruding 
(cf. Fig. 4.2) . Urogomphi with dorsal tooth of normal 
shape, lateral tooth lacking (App. 4.2: 52). Setal group 
gMX on inner side of stipes at least in some species 
divided into two parts, a row of setae on mesal margin 
and a field of equally distributed setae dorsally ......... . 
. ....................................................... 30. Procmstes Bonelli 

(Only the larva of C. coriaceus Linne is known. The 
second species, C. banoni Dejean, is restricted to Crete, 
where C. coriaceus does not occur.) 
Seta FR6 nearby F� (cf. Fig. 4.10) . Supraoculare tu
bercle flat. Urogomphi of another shape. Setal group 
gMX on inner side of stipes not divided, equally dis-
tributed . ........................................................................... . 
. .. 29. Lampros/us Motschulsky (C. torosus Frivaldszky) 

4.3.2. Key to selected subgenera 

021 Morphocarabus Gehin + 02n Trachycarabus Gehin 
(Eastern European species) 

(Characters in part variable and species difficult to distin
guish - this key should be regarded as preliminary.) 

1 Ventral side of epicranium with two or less setae 
(P A17, in part PA16 lacking, cf. Fig. 4.1 1) and TE7 ( cf. 
Fig. 4.6) usually absent (fE7 and three setae on ven
tral side of epicranium present in C. odoratus Mots
chulsky and C. karpinskii Kryzhanovskij et Matveev), 
teeth of urogomphi subequa� directed upwards (021 
Morphocarabus Gehin) . . . . . . . . .. . . . . . ... . . . . . . ................. . . .... . . .. 2 

Fig. 4.11. Parietale ventral side with chaetotaxy. 



Ventral side of epicranium with three setae (Fig. 4.1 1 ,  
PA16 somtimes pore-like, e.g. in C sibiricus) and TE7 (c£ 
Fig. 4.6) usually well developed (in C planus seta TE7 very 
small), dorsal tooth of urogomphi larger, directed ob-
liquely inside (subgenus 0211 Tracqycarabus Gehin) ... . . . .  9 

2 Middle of ventral epicranium without setae (setae PA16 
and PA17 always absent, only lateral PA15 present, cf. 
Fig. 4.1 1) .  Urogomphi of last instar larvae not longer 
than tergite IX, tarsi of posterior legs as long as tibiae 
or longer than tibiae .... .. . . . . . . . ..... ... . . . . . . . . . . . . .. . . . . . . . . . . . ..... .... 3 
Ventral side of epicranium with three setae (setae PA16 
and PA17 present, cf. Fig. 4.1 1) .  Urogomphi of last 
instar larvae longer than tergite IX, tarsi of posterior 
legs longer than tibiae (App. 4.2: 7) . . . . . . . . . . . . . . . . . . . . .. . . . . .. 8 

3 Hypodon protruding distinctively over level oflateral 
teeth of nasale .... . . ... ......... . . . . . ...... . . . . . . . . . . . . . ... . . . . . . . . . ...... .... 4 
Hypodon small, not protruding over level of lateral 
teeth of nasale (App. 4.1 :  2) . . . ... . . . ... . . . . . . . . . . . . . . . . . . . . . . ........ . 
. . . . . . . . .............................. . . . . .. . . . . . . . . ..... C. excellens Fabricius 

4 Lateroventral surface of coxae with 5-8 strong spines 
(gC07). Lateral teeth of nasale separated from adna-
sale region by small incision . .... . . . . . . . . . . ..... . . . . . . . . . . . . . . . . . . . . .  5 
Lateroventral surface of coxae with 2-4 thin bristles 
(gC07). Lateral teeth of nasale not separated from ad-
nasale region by a small incision .... . . . . . . . . . . . . . . . . . . . . . . . .. . ... .  6 

5 Galeomere I with accessory seta .................................... . 
............................................................... C. hampei Kiister 

Galeomere I without accessory setae ............................ . 
................ . ............. . .. C hummeli Fischer von Waldheim 

6 Anterior seta of laterosternite (STJ present (cf. Fig. 
4.5). Distal part of urogomphi short. Hypodon smaller, 
usually with pointed tip . . .... . ... . . . . . . . . . . ........ . . . . . . . . . . . . . . . . . . . .  7 
Anterior seta of laterosternite (ST J generally reduced 
(cf. Fig. 4.5). Urogomphi with elongate distal part. 
Hypodon well developed, in last instar larvae with 
broad roundish tip ........................................................ . .  
C. aeruginosus Fischer von Waldheim, C. scheidleri Pan
zer and C. monilis Fabricius 

(The three species differ geographically. Galeomere I 
dorsoapically usually with 3 or more setae in C scheidleri 
and two or less setae in C. monilis. Posterior tarsi of 
both species longer than tibiae). 

7 Labial palpomere I with 2-3 setae dorsoapically. The 
pair of setae on ligula (LAJ divergent. Posterior part 
of hypopleurite (c£ Fig. 4.5) usually with accessory seta 

.. .................................. C. regalis Fischer von Waldheim 
Labial palpomere I with one (rarely two) seta dorsoapi
cally. The pair of setae on ligula (LAJ parallel. Posterior 
part of hypopleurite ( c£ Fig. 4.5) without accessory seta 

.................................. C. henningi Fischer von Waldheim 
8 Urogomphi robust, relatively short. Seta PA16 at least 

0.5 times as long as seta PA17 (cf. Fig. 4.12) ... . . . . . . ... . ... . 
..... . . . . . . . ....... . . .. . .. ........................ C. odoratus Motschulsky 

Urogomphi longer and slender. Length of seta PA16 
less than 0.5 times that of seta PA17 (c£ Fig. 4.1 2) ..... 
....................... C. karpinskii Kryzhanovskij et Matveev 

9 (2) Labial palpomere I with 1 -2 setae dorsoapically ...... . 
. . . . . . . . . . . . . . . . . ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .............................. 10 

Labial palpomere I with 3-4 setae dorsoapically . . . . .  11 
10 Nasale with short hypodon, much shorter than nasale 

teeth (App. 4.1 :  1 4) .  Urogomphi with very short horn. 
South-East European distribution, not east of the 
Black Sea ........................................................................... . 
.. ..................................................... C. scabriusculus Olivier 
Nasale with long and distinct hypodon protruding in
ner nasale teeth (App. 4.1 :  1 5).  Urogomphi with large 
horns of normal size. Eastern European distribution, 
north and east of the Caspian Sea ............................... . 
................................. C. sibiricus Fischer von Waldheim 

1 1  Hypodon not shorter than median teeth of nasale. 
Seta PA17 very short (cf. Fig. 4.1 1) .............................. 12 
Hypodon distinctly shorter than median teeth of na-
sale. Seta PA17 longer (cf. Fig. 4.1 1) ............................ 1 3  

12 Epipleurites and pleurites o f  prothorax without setae. 
Trochantin mostly with one seta .................................. . 
..................................... C. haeres Fischer von Waldheim 

- - - - ,_ - - - - - - - _ ,_ - -:-:-:--� - · .  · . · · · . . · . · . · . · . · . · . · . · . .  · . · . · . · . · . · . . f · .  . . . . . . . . . . . . . 

Fig. 4.12. Tergite I of Platycarabus species (a - C. fabricii, C. irregulari.;, b - C. rychroides, C. depressus = bone/Ii, C. creutzen). SPECL\J . !'.\RT 
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Epipleurites and pleurites of prothorax with one seta. 

Trochantin with two setae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 

.. .. .. . . . . . . . . . . . .  ... . . . . . . . . . . . . . . C. besseri Fischer von Waldheim 

13 Seta PA17 longer (cf. Fig. 4. 1 1) of moderate size. Pleu-

rites of prothorax without setae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  
........ . . . . . .  .......... . . . . . .  C.  estreicheri Fischer von Waldheim 

Seta PA17 ( cf. Fig. 4.1 1) very long. Pleurites of protho-

rax with one seta ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . .  14 

14 Pleurites of mesothorax and meta thorax with one seta, 
epipleurites of prothorax with 1 -2 setae . . . . . . . . . . . . . . . . . . . .  .. 
. . . . . . . . . .. . . . . . . . . . . .  . . . . . C. bosphoranus Fischer von Waldheim 

Pleurites of mesothorax and metathorax with three 
setae, epipleurites of prothorax without setae .. . . . . . . . .  . .  
............................. . . . .  .. . . ...... . . .  . . . .. ............. C. perrini Gehin 

04. Eucarabus Gehin 
A key is available for four widespread species. A further 

species (C. dryrollei Gory) is distinguished by its allopat
ric distribution on the Iberian peninsula. Three in part 

sympatric species from Italy and the Balkan cannot be 
distinguished. 

1 Hypodon relatively small; setae FR3 4 close to each oth

er. Epimeron of meso- and met�thorax with more 

than 10 setae. Seta LA6 on ligula divergent . .. . . . . . . . . . . . . . 2 

(Larvae of C. obsoletus Sturm will also probably key 

out here, with a distinct accessory tooth on nasale in 

contrast to C. stscheglowi and a robust granulate urogo

mphi in contrast to C. arvensis. But larvae were not 
available for comparison.) 
Hypodon very large, protruding as central tooth dis

tinctly beyond the lateral teeth of nasale ( c£ Fig. 4.8a, see 

also App. 4.1 :  21); setae FR34 distant from each other (c£ 

Fig. 4.10). Epimeron of �eso- and metathorax with 

more than 2-8 setae. Seta LA6 on ligula parallel ........... . 

. . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . .................. C. ulrichii Germar 
2 Retinaculum with small accessory tooth. Seta FR5 long, 

extended to the median teeth of nasale. Hypopleurite 

with 1 -2 setae anteriorly, mesosternite with 2 (rarely 1) 

setae laterally. Urogomphi slender, less granulate (App. 

4.2: 1 8) . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ............... . . . . . . . . . . . .... . . 
. . . . . . . . . ..... . . . . . . . . .............. . . . . . . . . . . . . . . . . . . . ........ C. aroensis Herbst 
Retinaculum without accessory tooth. Seta FRs short
er, not extended to the lateral teeth of nasale. Hy
popleurite with 3-5 setae anteriorly, mesosternite with 
3 (rarely 2) setae laterally. Urogomphi robust and gran-

ulate (App. 4.2: 20) ....... . . . . . ........ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . ........ . . . . . . . . . . . . . . . . . ... . . . . . .  C. stscheglowi Mannerheim 

13. Tomocarabus Reitter 
The larva of C. antipai Panin is unknown. 
Two sensorial areas on last maxillary palpomere fused. 
Lateral horn of urogomphi and seta URs completely 

lacking. N as ale in all ins tars wide .................. . . . . . . . . .. . .... . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . .  . .  . . . . . . . . C. bessarabicus Fischer 
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Last maxillary palpomere with two distinctive sensori

al areas. Lateral horn of urogomphi and seta URs 
present. Nasale in first ins tar narrow .... . . . . . . . . . . .. . . . . . . . . . .  2 

2 Seta FRs shifted laterally (c£ Fig. 4.10). Urogomphi ro

bust, more granulate, with large lateral horn (App. 4.2: 36) 

.. .......... . . . . ............ . . . . . . . . .. . . . . . . . . . . . . . . . .  C. marginalis Fabricius 
Seta FR5 near to the nasale region, not shifted laterally 

(see Fig. 4.10) .  Urogomphi slender, sparsely granulate, 

with very small lateral horn (App. 4.2: 35) .. . . . . . . . . . . . . . . . . .  
. . . . . . . . . . . ....... . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . C. convexus Fabricius 

20. Platycarabus Morawitz 
/Terebrum (cutting edge) of mandible serrate. Seta TE7 

on lateral margin of abdominal tergites present (Fig . 
4.12b) ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . . . . . . . . . . . . . . . ..... . 
. . . . . . . . . . ...... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . C. cychroides Baudi 

Terebrum (cutting edge) of mandible smooth. Seta 

TE7 on lateral margin of abdominal tergites present or 

lacking .. . . . . . . . . . ........... . . . . . . ..... . .... .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... 2 
2 Seta TE7 on lateral margin of abdominal tergites 

present (Fig. 4.12b) . . . . . . . . . . . . . . . . ...... . . . . . . . . .......... . . . . . . . . . ....... 3 

Seta TE7 on lateral margin of abdominal tergites lack-
ing (Fig. 4.12a) ... . . . . . . . . . . . . . . . . . . . . .............. . . . . . . . . . . . . . . . . . . . . . . . . . . . 4 

3 Apical sensorial area of last maxillary palpomere ex-

tended, kidney-shaped . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
. . . . . . . . . . .. . . . . . . . . . . C. depressus Bonelli (= C. bonellii Dejean) 
Apical sensorial area of last maxillary palpomere not 

extended, round and small . . . . . . . . . . . . . . ......... . . . . . . . . . . . . ........ . 
. . . . . . . . . . . .. . . . .. . . . . . . . . . ........ . . . . . ............. . . . C. creutzeri Fabricius 

4 Apical sensorial area of last maxillary palpomere ex-

tended, divided . . . . . . . . . ..... . . . . . . . ...................... . . . . . . . . . . . . . . . . . . . . . . 

........... ............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... . . . . . . .  C. jabricii Panzer 

Apical sensorial area of last maxillary palpomere ex-

tended, round and small . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . 
. .......... . . . . . . . . . . .......... . . . . . . . . . . . . . . . . . . . . . . .  C. irregularis Fabricius 

26. +27. Chrysocarabus Thomson (including Chrysot
ribax Reitter) 

1 Supraocular tubercle strongly protruding, large (Fig. 

4.2). Species restricted to the North-Western Italian 

Alps .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . .  
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ...... . . . . . . . ........... . . . . . . . . . . C. ofympiae Sella 

Supraocular tubercle flat, little distinct. Other distribu-
tion . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 

2 Labial palpomere I dorsoapically with one long and 1 -

2 short setae .... . . . . . . . . . . . ......... . . . . . . . . . . . . ....... . . . . . . . . . . . . . ....... .... . 3 

Labial palpomere I dorsoapically with one long and 3-
4 short setae ............... . ............... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... .... 4 

3 N asale with small incision apically. Species distributed 
in the North-Western Iberian peninsula .... . . .. . . . . . . . ..... . . 
. . . . . . . . . . . . . . . . . . . . . . . . .. . ......... . . . .......... . . . . . . . . . . . .  C. lineatus Dejean 

Nasale without incision, pyramidal . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  . 
A - Species distributed in the Pyrenees . . . . . . . . . . . . . . . . . . . . . . .  . 
. . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  C. splendens Olivier 



B - Species distributed in tbe South-Western parts of 
the Alps . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  C. solieri Dejean 

4 Nasale very wide and comparable flat (App. 4.1 :  44) .. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ....... . . . . . . ....... C. auronitens Fabricivs 

Nasale less wide, protruding more strongly ........... ... ' .. 
A - Species distributed in Southern France ................ . 
....................... . . . . . . . . . .. . . . . . . . . . . . . . ......... C. hispanus Fabricius 

B - Species distributed in the South-Eastern Pyrenees 
.............................. . . . . . . . . . . . . . . . . . . . . . . . . ...... C. rutilans Dejean 

23. Megodontus Soller (Eastern European species) 
(Characters sometimes variable and species difficult to 
distinguish. Some differences in shape of nasale and 
urogomphi see in App. 4.1 :  46-48 and App. 4.2: 46-48) 
Seta TE7 well-developed (cf. Figs 4.6, 4.1 2b). Row of 
setae on inner margin of stipes consisting of uniformly 
very short setae. Seta FR6 nearby F� ( cf. Fig. 4. 12) . . . .  

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  2 
Seta TE7 lacking (cf. Fig. 4.12a). Row of setae on inner 
margin of stipes longer witb tbe most apical setae still 
longer tban tbose in the middle part. Seta FR6 distant 

from F� ( cf. Fig. 4.10, see also App. 4. 1 :  46; 4.2: 46) 
............. ................. . . . . . . . ..... ... .. . . C. exaratus Motschulsky 

2 Pleurites of prothorax witb two setae, pleurites of 
meso- and metatborax with 3-4 setae, epipleurites of 
prothorax witb four setae, epipleurites of meso- and 
metatborax witb five setae (App. 4.1 :  47; 4.2: 47) ..... . . 

. . . . . ....... . . . . . . . . . .......... C. gyllenhali Fischer von Waldheim 
Pleurites of protborax, meso- and metathorax with 
two or less setae, epipleurites of protborax witb tbree 
or less setae, epipleurites of meso- and metatborax 
witb less tban four setae . . . . ... . ..... . . . . . . . . ... . . . . . . . . . . . . . . . . . . . . . . .  3 

3 Coronal suture reduced. Sternellum only witb one seta. 
Incision of nasale tip inconspicuous. Dorsal surface 
of head dark pigmented ............. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ........ . . . ..... ....... C. aurolimbatus Dejean 

Coronal suture longer tban diameter of antennomere 
IV Sternellum with two setae. Anterior incision of 
nasale distinctive. Dorsal surface of head more or less 
red or reddish brown . . . . . . . . . . ............ . . . . . . . . . . . . . . . . ... . . . . . . . . . . . .  . 
C. violaceus Linne, C. violaceus purpurascens Fabricius and 
C. germarii (= exasperatus) Sturm 

Larva of 

C. rossii Born 

Italy, Latium (Rome). 

Photo by 

A. Vigna Taglianti. 

:;pJ :CJ \ I  ]' \RT 
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APPENDIX 4.1. Nasale of different stages of Carabus larvae 

Sp.: The first numbers refer to the species and correspond with the numbering in Appendix 4.2 (Urogomphi). 
Stages: The second number refers to the larval instar (14.3 means Carabus scabriuscu!us, third instar) . 

Sp. 
02I Morphocarabus 

1 aeruJ!.inosus 1 
2 exeilens 1 
3 hampei 1 
4 henninf!i 
5 hummeli 1 
6 karpinskii 1 
7 odoratus 1 
8 reJ!.a/is 1 

02n Trachycarabus 
9 besseri 
10 bosphoranus 
11 estreicheri 
12 haeres 
13 perrini (= ssp. plan us) 
14 scabriuscu!us 
15 sibiricus 

06 Archicarabus 
16 monlivaJ!.US 
17 nemoralis 

04 Eucarabus 
18 an'ensts 
19 cumanus �· Caucasus) 
20 stscheJ!./owi 
21 ulrichii 

03 Carabus 
22 J!.ranulatus 

05 Tachypus 
23 cancellatus 

01 Limnocarabus 
24 clatratus 

07 Hemicarabus 
25 nitens 

09 Aulonocarabus 
26 cana!iculatus 

08 Diocarabus 
27 truncaticollis 

12 Oreocarabus 
28 xlabratus 
29 hortensis 

SPECIAL !'\RT 
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1 
1 

1 
1 
1 
1 

1 
1 

1 
1 

1 

1 

1 

1 

1 

1 

1 

1 
1 

Stages 

2 3 
2 3 
2 3 
2 3 

3 
2 
2 3 
2 3 

2 
3 
3 

2 3 
2 3 
2 3 
2 3 

3 
2 3 

2 3 
2 1 3 
2 3 
2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 

2 3 
2 3 

Sp. Stages 
10 Mesocarabus 

30 problematicus 2 
11 Orinocarabus 

31 linnaei 1 
32 s;ivestris 2 

08 Diocarabus 
33 loschnikovii 1 2 

13 Tomocarabus 

34 bessarabicus 1 
35 convexus 1 2 
36 ma1J?.inalis 1 2 

15 Pachystus 

37 cribe!latus 1 2 
38 hunxaricus 1 2 

18 Hve:rocarabus 
39 variolosus 1 2 

19 Chaetocarabus 
40 intricatus 1 2 

20 Platycarabus 
41 depressus 
42 fabricii 
43 imgularis 

26(+27) Chrvsocarabus 
44 auronitens 1 2 

22 Sphodristocarabus 
45 varians (=ianthinus) 1 2 

23 Mee:odontus 

46 exaratus 1 2 
47 J!Y/knhali 1 2 
48 violaceus 1 2 

24 Pachycranion 

49 schoenherri 1 2 
50 ermaki 1 2 

28 Macrothorax 
51 morbilhsus 

30 Procrustes 
52 coriaceus 1 2 

29 Lamprostus 

53 torosus 
31 Procerus 

54 scabrosus 1 2 

3 
3 

3 

3 
3 
3 

3 
3 

3 

3 

3 
3 
3 

3 

3 

3 

3 

3 
3 

3 

3 

3 
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APPENDIX 4.2. Urogomphi of different stages of Carabus larvae 

Sp.: The first numbers refer to the species and correspond with the numbering in Appendix 4.1 (Nasale) . 
Stages: The second number refers to the larval instar (14.3 means Carabus scabriusculus, third instar) . 

Sp. 
021 1\forphocarabus 

1 aeru;t.inosus 1 
2 exellens 1 
3 hampei 1 
4 hennin]!i 
5 hummeli 1 
6 karpinskii 1 
7 odoratus 1 
8 reJ!.a/is 1 

0211 Trachycarabus 
9 besseri 
10 bosphoranus 
11 estreicheri 
12 haeres 
13 perrini (= ssp. p/anus) 
14 scabriusculus 
15 sibiricus 

06 Archicarabus 
16 montivaJ!.US 
17 nemoralis 

04 Eucarabus 
18 aroensis 
20 stscheJ!/mvi 
21 ulrichii 

03 Carabus 
22 J!.ranulatus 

05 Tachypus 
23 cancellatus 

01 Limnocarabus 
24 clatratus 

07 Hemicarabus 
25 nitens 

09 Aulonocarabus 
26 canaliculatus 

08 Diocarabus 
27 truncaticollis 

12 Oreocarabus 
28 ,1!.labratus 
29 hortensis 

SPEC! \L PART 
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1 
1 

1 
1 
1 
1 

1 
1 

1 
1 
1 

1 

1 

1 

1 

1 

1 

1 
1 

Sta!!:es Sp. 
10 :M:esocarabus 

2 3 30 problematicus 
2 3 11 Orinocarabus 
2 3 31 linnaei 1 
2 3 32 sylvestris 

3 08 Diocarabus 
2 33 loschnikovii 1 
2 3 13 Tomocarabus 
2 3 34 bessarabicus 1 

35 convexus 1 
2 36 ma1J!.inalis 1 

3 15 Pachystus 
3 37 cribellatus 1 
3 38 hunJt.aricus 1 

2 3 18 Hygrocarabus 
2 3 39 variolosus 1 
2 3 19 Chaetocarabus 

40 intricatus 1 
3 20 Platycarabus 

2 3 41 depressus 
42 fabricii 

2 3 43 irreJ!.ularis 
2 26(+27) Chrvsocarabus 
2 3 44 auronitens 1 

22 Sphodristocarabus 
2 3 45 varians (=janthinus) 1 

23 :M:egodontus 
2 3 46 exaratus 1 

47 gyllenhali 1 
2 3 48 violaceus 1 

24 Pachycranion 
2 3 49 schoenherri 1 

50 ermaki 1 
2 3 28 :M:acrothorax 

51 morbillosus 
2 3 30 Procrustes 

52 coriaceus 1 
2 3 29 Lamprostus 
2 3 53 torosus 

31 Procerus 
54 scabrosus 1 
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Chapter _S _________ Species accou nts 

5.1 INTRODUCTION 

In this chapter, the most relevant basic information, 
known so far from the literature, as well as from original 
surveys and results from the present project, has been col
lected and compiled. In general a standard pattern has been 
followed, presenting the information in distinct sections. 
Exceptions to this have been made, if information for a 
certain section was poor or lacking. 

References to the main sources used (often being im
portant and significant compilations themselves), are list
ed below in section 5.2 (General works) . For the section 
'Range characteristics: Distribution in Europe', for in
stance, one and the same reference should have been re
peated within each species description. Therefore, the main 
sources of information have been listed once in the be
ginning of this chapter. Only sources containing infor
mation, additional to these main works, have been re
ferred to in the species' texts. The same applies to the 
section 'Subspecies' for which the data in general have 
been taken from the same sources. 

References to literature in the sections 'Ecology' and 
'Biology', have been cited more in detail, because these 
sections have been compiled from various sources and 
because the amount and kind of information that is avail
able, is quite heterogeneous. There are a few important 
basic works with respect to these sections, e.g. mainly the 
works of Casale et al. (1982), Cavazzuti (1 989: on Proce
rus), Hfuka (1 973) and Sturani (1962), and, for the section 
'Food', Larochelle (1 990). We will now briefly discuss the 
ordering of the information within the sections of this 
chapter. 

Abbreviations used: 
C. - Central (e.g. : C. Europe; in the C. parts) 
E. - East, eastern (e.g. : E. Germany; to the E.; 

E.  of...; E.-wards; E. distribution etc.). 
N. - North, northern 
S. - South, southern 
W - West, western 
Lt etc- Larva, first ins tar, etc. 
Mt(s) .- Mountain, mountains 

H. Turin, L Penev, A. Casale, E. Arndt, Th. Assmann, 
K Makaro1;, D. Mossako1vski, Gy. Szil & F Weber 

5.2 EXPLANATIONS TO THE SECTIONS IN 
THE SPECIES ACCOUNTS 

Species number and name: The numbering refers to 
the Checklist (Chapter 2) and to the European checklist and 
atlas of Turin et al. (1993), which was used as framework 
for the present study. \�'ithin the subgenera, the species are 
listed alphabetically. The classification has been slightly 
modified with respect to the authoritative world lists of 
Deuve (1991 ,  1 994) and Brezina (1994, 1999). These mod
ifications have been discussed in the first paragraph(s) of 
the respective genera in the Key to the adults (Chapter 3), 
and/ or in the general introduction to the same chapter. 

General literature: Checklists and catalogues - Only 
the most relevant checklists and catalogues have been men
tioned, first of all the classical work of Breuning (1 932-
1 937), that still serves as a basis for all subsequent studies 
on Carabus. Secondly, we cite the important and recent 
world lists ofDeuve (1991, 1 994) and Brezina (1994, 1 999, 
see also Chapter 2), as well as the list of Kleinfeld & 
Schutze (1999), that is particularly helpful for the numer
ous useful annotations concerning nomenclatorial and 
taxonomic matters. A reference has also been given to the 
comprehensive list of all carabids of the world by Lorenz 
(1 998). A very important list for many species in Eastern 
Europe is that of Kryzhanovskij et al. (1995), covering 
the territory of the former Soviet Union and giving the 
distributions of nearly 300 Carabus species. Furthermore 
we refer to the European checklist and atlas of Turin et aL 
(1 993), the basis for the present monograph. Iconogra
phy - Recently a relatively large number of works with 
qualitatively quite diverse photographs and drawings of 
Carabus species have appeared. For all species, we refer to 
the pages or plate numbers of the most relevant works, 
e.g. Battani et al. (1 995), Casale et aL (1 982), Darnaud et al. 
(1977-1984b), Forel & Leplat (1995, 1 998), Ghiretti (1996, 
1 997), Imura & i\1izisawa (1996) ,  Ratti et al. (1990) and 
Rautenstrauch (1 994) .  Numbers in square brackets have 
been given if, in the respective treatment, a species num
ber has also been used, e.g. Deuve (1994) and Imura & 
.Mizusawa (1996). Also a reference has been given to the 
marvelous lithographs of Jakobson (1905). 
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Taxonomy: If necessary, small general t:aXonomical and 
nomenclatorial notes have been made, mainly if species 

that are included in the present work, have been frequently 
treated as subspecies in the main checklists or keyworks, 
such as Brezina (1994, 1999) and/ or Deuve (1994). How
ever, relevant notes concerning taxonomic characters and 
identification, have only been mentioned in the text of 
keys to adults and larvae. Eventually, cross-references have 
been given to the Kry to the adults (Chapter 3). If new work 
has been carried out recently (e.g. concerning morphometry, 
finding of hybrid zones etc.), this has also been cited in the 
section 'Taxonomy'. 

Geographical distribution, chorotypes and range 
characteristics: Two types of geographical classification 
of species have been used. First, each species is classified to 
a certain 'chorotype' (sensu Vigna Taglianti et aL, 1993; Vig
na Taglianti et aL, 1999, with some modifications), which 
characterise the main area of distribution of a species and 
assumes that area as a distribution centre (De Lattin, 1967) 
of the particular species. Second, a descripive and more 
detailed 'range characteristics' has been assigned to each spe
cies, too. For instance, SEU-CADI: Balk(NW) means 
South European (Carso-Istrian-Dinaric) chorotype of a species, 
distibuted in the northwestern part of the Balkan peninsu
la. The methodology of geographical classifications of the 
species ranges is described in Chapter 8, and is also briefly 
listed in the legend to the Appendix 8.1 .  

The following abbreviations are used for the purposes 
of arealogical classification of the species: 

Abbreviations in brackets: 
C - central, N - northern, S - southern, W -western, E 

- eastern, P - pan (=whole), respectively SE - southeast
ern, NW - northwestern and so on. 

Chororypes: 
ASE = Asiatic-European, SIB = Siberian, SIE = Sibe

ro-European, EUR = European, possibly extended (i.e. 
C. coriaceus) to part of Asia Minor, CEU = C-European, 
SEU = S-European (see sub-divisions below), WEU = 
W-European (see sub-divisions below), EEU = E-Euro
pean (see subdivisions below), NAF = N-African, WME 
= W-Mediterranean, EME = E-Mediterranean. 

CAUC = Caucasian (eventually extended to the moun
tains of S-Crimea or to the southernmost steppe region of 
European Russia), CAUC-CRIM - Caucasian-Crimean 
species, eventually extending to the southernmost steppe 
part of SE European Russia, ANAT = Anatolian (extend
ed to the Balkan peninsula), POCA = Ponto-Caucasian 
(extended to some parts of SE-Europe). 

EEU-CARP = E-European-Carpathian (extended 
sometimes to the neighbouring hilly regions of western 
Ukraine), EEU-PANN = E-European-Pannonian (Pan
nonian Plain, western Romania and northern regions of 
the Balkan peninsula), EEU-SEEU = E-European-SE-
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European (distributed from southern steppes of Europe
an Russia to the Pannonian Plain in the east and Balkans in 

the south), EEU-SWRU = E-European-SW-Russian 
(southwestern region of the Russian Plain, i.e. Central
Chernozem region, Ukraine, Moldova, sometimes in the 
adjacent regions of Romania and Poland), EEU-CRUS = 
E-European-Central Russian (middle region of European 
Russia, that is forest-steppe and steppe zone between 
Dnieper and Volga rivers), EEU-URAL = E-European
Uralian (endemic to the Ural mountain range). 

WEU-PYRE = W-European (Pyrenees), WEU-IBER 
= W-European (Iberian peninsula, extended eventually to 
Rif), WEU-IBEN = W-European (northern part of Iberi
an Peninsula), WEU-IBEC = W-European (central part 
of Iberian peninsula), WEU-IBES = W-European (south
ern part of Iberian peninsula). 

SEU-ALAP = S-European (Alpino-Apennine), SEU
ALPW = S-European (endemic to W-Alps, eventually ex
tended to the Ligurian Apennines), SEU-ALPC = S-Euro
pean (endemic to Central Alps), SEU-ALPE = S-European 
(endemic to E-Alps, eventually extended to Dinaric Alps), 
SEU-ALPI = S-European (Alpinian element, more or less 
extended to the Padanian Plain and/ or Dinaric Alps), SEU
ALCA = S-European (Alpino-Carpathian), SEU-APPE = 
S-European (Apennine), SEU-APDI = S-European (Ap
ennine-Dinaric, i.e. trans-adriatic/ trans-ionian element), 
SEU-CADI = S-European (Carso-lstrian-Dinaric, eventu
ally extended to C- and E-Prealps ) ,  SEU-DIBA = S-Euro
pean (Dinaric-Balkanian, eventually extended to E-Alps), 
SEU-CABA = S-European (Carpatho-Balkanian), SEU
TYRR = S-European (fyrrhenian), SEU-SACO = S-Eu
ropean (Sardo-Corsican endemic), SEU-SI Cl = S-Europe
an (Sicilian endemic), SEU-CRET (endemic to Crete, even
tually extended to some Aegean Islands), SEU-GRNC = S
European (endemic to North and Central Greece), SEU
THES = S-European (endemic to Thessalia), SEU-PELO 
= S-European (endemic to Peloponnesos), SEU-FRAS = 
S-European (endemic to S-France). 

Range characteristics: 
Eur - European, EEur - E-European, CEur - C-Euro

pean (and so on); Balk- Balkanian, Alpi -Alpinian ( distrib
uted in the Alps), Carp -Carpathian, Apen -Apennine, lber 
-Iberian, NAfr-N-African, Anat-Anatolian, Pont-Pontic 
(territories around the Black Sea), Cauc - Caucasian Sib -
Siberian, WSib -W-Siberian (and so on), Asi -Asian, EAsi -
E-Asian (the Palearctic part of East AsiaD. 

Combinations of range characteristics: 
Each range characteristics can consist of one chorological 

category, e.e. EEur or two or three categories, for instance 
CEur-SEEur (distributed in Central and Southeastern 
Europe), or EEur(E)-Sib-EAsi (distributed in the east
ernmost parts of Eastern Europe, Siberia and East Asia, 
i.e. from Japan to Korea and Northern China). 



Distribution in Europe: In the present work, the con

cept 'Europe' has been restricted to the continent, Iceland, 

the British Isles and the ?vfediterranean isles, excluding Cy

prus, the Canary Islands and the Caucasus. As a first entry 

to detailed information on distribution in Europe (apart 

from the listed subspecies, if any), the occurrences of spe

cies have been discussed either per political or geographical 

(national or supra-national) unit, such as 'Belgium', 

'Fennoscandia' or 'Iberian peninsula'. Sometimes they have 

been subdivided according to the country or province level. 
These units as treated in the present work, serve in most 

cases as a geographical basis for the various existing check

lists, Red Lists, catalogues and atlases. References to these 

sources ha,-e not been repeated in the species' texts. The 

arrangement is as follows (* = works v.rith maps): 

General works: Breuning (1 932-1 937*); Casale et al., 
(1982*); Darnaud (1 977*-1984b*); Turin (1 981); Turin et 
aL (1 993*). Iceland - Larsson & Gigja (1 960); Lindroth 

(1 939). Fennoscandia- Lindroth (1 945*, 1949, 1 985); Sil

fverberg (1 992). Denmark - Bangsholt (1 983*); J orum 

(1 996); Silfverberg (1 992). British Isles - Hyman (1 992); 

Lindroth (1 97 4); Luff (1 998*); Speight et al. (1 982); Ander

son et al. (2000*). The Netherlands - Turin (1990, 2000*); 

Turin et al. (1991 ). Belgium & Luxembourg - Desender 

(1 986*); Desender et al. (1995*). Germany-Arndt (1 989*); 

Horion (1 941);  Mossakowski (1991 *); Trautner & Miiller

Motzfeld (1995); Trautner et aL (1997). Poland - Bura

kowski (1973); Szyszko (1 983). Baltic - Haberman (1 968*); 

Rathlef (1 905); Silfverberg (1 992). Byelorussia - Alexan
drovitch et aL (1 996); Russian Plain1 - Jakobson (1 905); 

Breuning (1932-1937); Kryzhanovskij et al. (1995);  Silfver

berg (1 992). Most information is based on both original, 

unpublished data and literature sources, sampled and com

piled by L. Penev in various museum collections and librar

ies. This allows us to treat the faunistic information for this 

area in more detail than for the other regions, resulting in 
separate, detailed maps. Abbreviations used are: IERZ = 
Institute of Plant and Animal Ecology, Uralian Branch of 

the Russian Academy of Sciences, Ekaterinburg; IZ = In

stitute of Zoology of the Ukrainian Academy of Sciences, 

Kiev (collection of the Zoological Museum); MPGU = 
Moscow State Pedagogical University; ZI� = Zoological 

Institute of the Russian Academy of Sciences, St. Peters
burg; Z M  = Zoological Museum of the Moscow State 

University. Moldova - "I\! eculiseanu & Matalin (2000). Cze
chia & Slovakia - Hfuka (1973; 1 996); Pulpan & Hilrka 

(1 993). Hungary & Romania- Csiki (1 946); Panin (1952*); 

Sze! (in litt.). Bulgaria - Guforguiev & Guforguiev (1 99 5); 

Hieke & \'\'rase (1988). Balkan Peninsula - Apfelbeck 

(1 904) - Including Albania, and Aegean Islands; Casale et 
al. (1 982*); Drovenik (1 995) - Slovenia, Croatia, Bosnia, 

Serbia, Montenegro, Macedonia; Pavicevic & Mesaros (1999*): 

cd-rom. Austria - !\fandl (1956-1 958*, 1 972); Franz (1 943, 

1 984). Switzerland - Du Chatenet (1 986*); Marggi (1 992*). 

Italy - Sturani (1 962); Casale d aL (1 982*); Magistretti (1 965); 

Vigna Taglianti (1 993). France - Bonadona (1 971); Coulon 

etaL (2000*); Forel & Lcplat (1 995*);Jeannel (1941). Iberian 
Peninsula - Fore! & Leplat (1 998*); Herrera (1 990*); Zaba

llos & J eanne (1 994). Adjacent areas - Morocco - Antoine 

(1 955); :\i. Africa - Casale et al. (1 982); Anatolia - Casale & 

Vigna Taglianti (1 999); Darge (1991); Caucasus - Kryzha

novskij et aL (1995); Cavazzuti (1989); Siberia - Kryzhanovskij 

et aL (1995); Shilenkov (1 996), \X'estern Asia - Kryzhanovskij 

et al. (1995); Canary Islands - i\fachado (1992*). 

Maps: European map: The results of information from 

the previous section, have been brought together in Eura

pean distribution maps. These supersede those published 

earlier in Turin et aL (1993). The following symbols have 

been used on the maps: e - extinct, i - introduced, ? - doubt

ful occurrence. See also some words on the compilation of 

distribution maps in the Introduction (Chapter 1) .  Map of 
the distribution on the Russian Plain 1 • Because of well

known (political and linguistic) reasons, it was for a long 

time hardly possible to obtain reliable data from E. Eu

rope, as was clearly illustrated by the Provisional Checklist 

of European Ground-beetles (Turin, 1 98 1  ) . However, 

during the last decades, L. Penev was able to collect an enor

mous amount of distribution data from various sources 

within the former Soviet l:nion. The quality and quantity 

of this material, enabled us to add detailed, dotted maps 

for all species that occur in this area. 

Subspecies: The faunistic information given in this sec

tion provides a second entry to a detailed description of the 

distribution in Europe and in many ways it completes the 

information that has been presented in the previous section 

and on the maps. This section lists subspecies included in the 

Checklist (Chapter 2) and Kl')' to the adults (Chapter 3), with

out mentioning their morphological features. Except for ad

ditional literature, the sources that have been used for compil

ing the texts of'Distribution in Europe' have not been repeat

edly referred to in this section. 

Ecology and Biology: Under this h eadings the re

sults from the literature survey, and original data from 

the present authors, haYe been summarised. There are 

only a few important compilations and comprehensive 

studies on the ecology and biology of Carabus. Most im

portant for Central and mainly South European species 

are the works of Arndt (1989), Burmeister (1 939), Hurka 

(1 973) and Sturani (1 962, 1 965), the latter also being sum

marised and completed in Casale et al. (1 982) and Fore! & 

Leplat (1 995). In the section Ecology, mainly the habitat 

preferences have been discussed with respect to condi

tions of soil type, moisture, temperature, vegetation coy

er of herbs and trees, altitudinal distribution and, even

tually, climatic parameters, i.e. continentality. Under the 

heading Transects, for about 1 00 species, references are 

1 European part of the former USSR, including Ukraine, Bvelorussia, Baltic states and Karelia. ..;pj t I \ I  : \ h  I 
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given to the figures (T01 -T1 00) of Chapter 8, where the 

distribution of species over an altitudinal or lowland gra
dient has been shown for 1 00 localities across Europe. 

The transects show the occurrences of Carabus-species in 
the field in a very illustrative way, and give in this way a lot 
of additional information on geographical variation in 

habitat preferences. Moreover, the transects have been used 
for biogeographical analysis (see Chapter 8). In the sec
tion Biology, information is given on activity patterns 
(diurnal/ nocturnal), life history characteristics, such as re
productive period, m.-iposition, development of eggs, 
larvae, pupation, occurrence of teneral animals, eventual 
dormancy, activity of young adults before winter, stage of 
hibernation and aggregation. Special attention was given 
to Food of adults and biology of Larvae, including a 

reference to their original description (mainly taken from 
Casale et aL, 1982 and Kryzhanovskij et al., 1 995), and also 
their Food in laboratory and field (Arndt, in litt.; Bur
meister, 1 993; Larochelle, 1 990). Under the heading Dis
persal power, as most Carabus species are brachypterous 
and generally have a relatively good locomotory power, 
notes are given for only a few species on their capacity of 
flight, speed of movement in the field and/ or climbing 
capabilities if available from reliable observations. 
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Conservation: In this section, aspects of biological con

servation, such as threats (endangered or not) as well as pro
posals according to habitat management, have been discussed. 

If possible the information has been separated for different 
climatic zones, mainly N. and N.W. (atlantic) Europe, N.E. 
Europe, C. Europe and the mediterranean region and S.W. 
Europe. Some information has been taken from various 

regional or national Red Lists (see above). However, it ap
pears that in many cases Red Lists have been compiled on the 
basis of incorrect assumptions, using questionable criteria 
and by people with poor or no knowledge or field experience 
concerning the listed species. Therefore, it must be stressed 
that information taken from Red Lists should be accepted 

with some reserve. In manv cases this has been indicated in 
the text by using terms such as 'possibly endangered' etc. For 
instance, as a rule, most species that inhabit montane forests 
and alpine habitats, have healthy populations and can be 
regarded as not endangered. On the other hand, the coastal 
and lowland populations may be exposed to environmental 
pressure and be seriously endangered, due to agriculture, 
pollution and especially urbanisation. If  possible, and in 
cases of sufficient data, these differences have been briefly 
discussed. For a thorough discussion of various topics con
cerning conservation biology, see Chapter 9. 
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01. LIMNOCARABUS GEHl)J, 1 876 

01.001. C. (Limnocarabus) clatratus 
Linnaeus, 1761 (= clathratus Illiger, 1798) 

General literature: Checklists and catalogues - Bre
uning (1933): 54 5. Brezina (1994):  12, (1999): 15. Deuve (1994): 
79 [75]. Kleinfeld & Schutze (1 999): 1 7. Kryzhanovskij et al. 
(1995): 42 [76] . Lorenz (1998): 79. Turin et al. (1993): 1 8. 
Iconography - Casale et al. (1982): fig 101.  Ford & Leplat 
(1995): Pl. 1 .  Ghiretti (1996): 21 -22. Imura & Mizusawa 
(1996): Pl. 22 [184].Jakobson (1905): Pl. 5. Pavicevic &Mesa
ros (1997): cd-rom. Rautenstrauch (1994):  Pl. 26. 

Taxonomy: The subgenus includes one species in Eu
rope. Many authors regard subspecies maakiMorawitz, 1862, 
living in the Far E. of Russia, N. China, Korea and N. 
Japan as a distinct species; others regard C clatratus and C 
maaki as subspecies of one transpalaearctic species. 

Geographical range: Asiatic-European species. From 
N.W. Europe (British Isles; Alantic coast of Netherlands 
and Belgium) throughout most of Europe and Siberia to 
Korea and Japan (see under Taxonomy). Not in the larger 
part of France and also not in the Iberian peninsula, S. 
Italy, the S. part of the Balkan peninsula and the Mediterra
nean islands such as Corsica, Sardinia and Sicily. Choro
type: ASE. Range characteristics: Eur-Sib-EAsi. Distri
bution in Europe: Fennoscandia- Norway, very local in 
the S.; Sweden, local but sometimes common (Arndt, in 
litt.), scattered in two main areas in the S.W. and N.W. up to 
68°N; Finland, to about 66°N. Denmark- Rare and local, 
decreasing. British Isles - In the past widely distributed in 
the \'( and N., now restricted to Ireland (especially in the 
N.W.: valley of the River Erne, Fermanagh and area S. of 
this; probably extinct in the N.E.: Anderson et al., 2000), 

01 001 clatratus (Umnocarabus) 

01 001 clatratus 

and N.W. Scotland. Very old and unverified records exist 
from England (Suffolk and Norfolk); Luff (1998) states 
that the area on the S. coast of England indicated in the 
map by Turin et al. (1993), is in fact an error, based on 
unreliable transcriptions of old reports. Netherlands -
Until about 1 940, rather abundant in the C.W. part and 
some localities in the E. peat-moors. Now restricted to 
some of the Frisian Islands in the N., and a wet heathland 
area in the S. where it can be common in some years. Bel
gium - Restricted to the N. heathland area. Rare and vul
nerable. Germany - In the beginning of the 20th century 
common, especially in N. and E. Germany, now rare and 
more or less restricted to the N. regions (Lower Saxony, 
Mecklenburg-Vorpommern, Brandenburg), especially along 
the coast of the E. Sea; without exception occurring on the 
Red Lists as seriously endangered or probably extinct (Ber
lin, Sachsen). Scattered occurrences also in the C. of E. Ger
many. (Sachsen-Anhalt, Thiiringen). Not in the S.W and S. 
(Hessen, Rheinhessen, Baden-Wiirtemberg and Bayern). 
Poland - Mainly in the W. and N.; absent from the S.E. 
Baltic - Reported from all countries. Byelorussia - Re
corded from all provinces. Russian Plain & Caucasus -
Sporadically throughout all of European Russia and Cau
casus; to 65°N from C. Karelia to Ust'Tsil'ma at Pechora 
River (ZIN). To the S. it extends along rivers to the serni
desert and desert zone and is known from Rostov prov
ince and Kalmyk republic (several localities according to '.' f'I TL\ 1  J ' \ln 
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Fomichev, 1 983) , S. Azerbaijan (Lenkoran') , Astrakhan 

(ZIN) and Uralsk province (Uralsk and Mergenevo after 

Arnol'di, 1952) . A typical polizonal species which distribu

tion depends on intrazonal habitats like swamps, bogs, 
saline and salinised soils along water basins. Moldova -
Recorded from Budzhak, Kodry and the lower Dnestr re

gions. Czechia & Slovakia - Mentioned from all regions, 

but local and rare to very rare across the area. Hungary -
Sporadic in the plains and hilly areas; only more abundant 
in the environments of larger waters, such as the lake Ferto, 
the Kis-Balaton; furthermore in the Duna-Tisza Mid-Re
gion and in the north-eastern part of the Great Hungarian 
Plain. Romania - Distributed in the wet areas, but rare. 
Bulgaria - Very rare; only reported from the Danube Plain 
(near Russe) and the Black-Sea coast (near Burgas). Balkan 
Peninsula - N. Dalmatia, E. Croatia, N and NE. Serbia, S. 
Herzegovina; the N-most part of Greece. Austria - Only 

in the E. of Nicderosterreich, and Burgenland; seriously 
endangered. Switzerland - Only one old locality near Gene
va, all other records incorrect; not found after 1 890. Italy
In the N. Italian (Padanian) lowlands and along the W 
coast (Tuscany) and NE. coast (Ravcnna). France - Only 
found in the S. coastal area between the rivers l'Herault and 

the Rhone delta. It was previously also reported from the 

coastal area of the river Var near Nice and from lac du Bour
get (Savoie) (Coulon et aL, 2000) . Nowadays endangered 
and locally in a process of extinction. 

Subspecies: a) subsp. clatratus -Europe except its N. 
and S. parts: Belgium, Netherlands, Germany, N. Switzer
land, Czechia (probably extinct), Poland, Lithuania, 
Byelorussia, Moldova., Ukraine, W Russia: provinces of 
Smolensk, Bryansk, Kaluga., Moscow, Ryasan, N. and E. 
Russia to C. Siberia and Kazakhstan. b) subsp. jansoni 
Kraatz, 1 890 - British Isles (see Kryzhanovskij et aL, 1 995, 
p. 42, note 29) . c) subsp. auraniensis]. Muller, 1 902 - S. 
Austria, Hungary, Czechia, only S. Moravia, S. Slovakia, 
Balkan states (in Greece only in N. parts). In the E. of area 
this subspecies forms the transition to subsp. s!Jgius. d) 
subsp. antonellii Luigioni, 1 921 - Endemic of N. and C. 

Italy from Piedmont to Lazio. The specimens from the 
Adriatic coast (province Venezia, Ravenna) are transitional 

to auraniensis, and morphologically more similar to the lat
ter. e) subsp. arelatensis Vacher de Lapouge, 1903 - S. 
France (regions de Narbonne, Montpellier and Camargue). 
(Probably not European: subsp. stygius Ganglbauer, 1890 
- Russia: Rostov province, Kalmykia; the N and E. Cauca
sus; E. Anatolia. Mostly in slightly saline soils) . 

Ecology: Stenotopic, strongly hygrophilous, inhabiting 
muddy shores of rivers and lakes (E. Europe), but mainly 
marshes, bogs, swampy reedlands and wet grasslands (Stur
ani, 1962; Lindroth, 1 985; Fedorenko, 1988) . Tyrphophil
ous, but not restricted to peat soil (Anderson et aL, 2000; 
Turin, 2000; see below). It shows no clear preference for fresh 
or salt water, and is also found in coastal habitats, such as salt 
marshes and wet dune valleys (Frisian Islands: Netherlands 
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and Germany) as well as on wet heathland, peat-moors 

(Netherlands, S. Europe and Kxlakhstan) and in rice fields 

(Casale et aL, 1982; Du Chatenet, 1 986; Koch, 1 989) . In NW 

Germany, it is mainly found in oligotrophic peat digging 
areas (Grossecappenberg et aL, 1978; Assmann, 1981) . Some
times in wet habitats at high altitude (up to 2000 m in E. 
Anatolia and Caucasus); in S. Europe (N. Italy, S. France) 

mainly a species of the lowlands (Casale et aL, 1982; J eannel, 

1 941 ) . Although seemingly with a preference for open habi
tats, mostly with luxurious vegetation, also found in moist 
forests, e.g. those occurring on floodplains (Hfuka, 1996; 
Stiprajs, 1961) . All habitats have in common soil structure 
characteristics and hydrology, allowing the adults and larvae 
to move into and out of shallow water where they hunt (see 
also under Conservation). Within its area of distribution in 
the Netherlands, it has been found even in vehicle tracks on 
a sandy path in a forest, whicb were partly filled with water. 
The habitat preferences are rather constant throughout the 

distribution range; also Shilenkov & Averenskii (1 990) re
port it for Yakutia from localities near swamps, lakes, water 
meadows along rivers (floodlands) and irrigated lands. In 
the Balkans, it is reported as hygrophilic, silvicol-praticol, 
occurring mainly in deciduous forests in hills and mountains 
(Pavicevic & Mesaros, 1 997). According to Hfuka (1 973) , it is 

obviously thermophilic in the N.W part of its area of distri
bution, which must be regarded a doubtful statement. It can 
stay under water for more than 15  minutes; Sturani (1962) 
observed that, when replenishing the air, only the fore body 
is lifted above the water surface, the air being stored under 
the apical side of the elytra. However, in N.W Germany, 

several individuals were observed to replenish the air in the 
subelytral space by lifting the apex of the abdomen to the 
water surface, like many dytiscid beetles (Peus, 1928; Ass

mann, per.r. observ. ). It shows a stricter preference for wet peaty 

soil during the day than during the night, when it also was 
found running on dryer soil types. Moreover, after copula
tion, females particularly show a much greater preference for 

wet soils than before, and accordingly, the lowest mortality 
of young individuals was found on wet (eventually sandy) 
peat moor (Huk & Kiihne, 1999). In contrast to the egg
laying females, males and larvae showed very little preference 

for soiltype (Huk & Kiihne, 1 999) . 
Transects: Chapter 1: I-2; Chapter 8: T-05-06, 14-15, 19, 

21 , 24, 38-40, 44, 46, 49, 51-52, 54-55, 58, 68, 72, 76, 78-79 
and 83. 

Biology: Activity - Predominantly nocturnal, but 

sometimes still active at dawn according to Casale et aL 
(1982) . In N. & C. Europe, however, also diurnal and ob
served running in full sunshine between 1 1 .00 and 13.00 h 
in wet grassland (Arndt,pers observ.) . Periodicity - Spring 
breeding species, reproduction from April to August, sum
mer active larvae (Stiprajs, 1961 ;  Hurka, 1 973; Sharova & 
Dushenkov, 1 979; Arndt, 1989). Main activity during May
June. Oviposition lasts for 6-8 weeks. Huk (1 999) showed 
that the rather stronger preference of females for a wet 



(peaty) substrate, strongly improves the probability of sur
vival of the larval stages (see under Ecology). According to 
Sturani (1962), the eggs (size 5 x 1 .8 mm) are laid on bare 
soil. In the laboratory, a mean number of 9 eggs were 
obtained per female (Huk & Ki.ihne, 2000). Development 
of eggs takes 6-9 days; that of the larvae, without having a 
diapause, is very short (duration from egg to adult: 30-60 
days). In a breeding experiment in former Czechoslovakia, 
total development lasted 34-42 days (Hurka, 1 973), and 
according to Sturani (1962) for S. Europe 30-45 days, in
cluding prepupal stage of ea 5 days; the pupal stage taking 
another 7 days. Larvae have been recorded from May on
wards with maximum numbers in June and have no dia
pause; pupation occurs at the end of July and during the 
first half of August. The young beetles emerge after ea 6-7 
days at the end of the summer and can (occasionally) show 
a short period of activity before hibernation (Arndt, 1 989), 
but Hurka (Le.) reports that they mostly do not leave the 
pupal chamber before the following spring. Hibernation 
of adults occurs from September onwards in the soil or, 
sometimes in numbers, behind the bark of old tree trunks 
(Du Chatenet, 1986; Sturani, I.e.). Surprisingly, the rearing 
of C. clatratus proved to be more successful than of C. 
granulatus for which high mortality rates were found in the 
larval stages (Huk & Ki.ihne, 2000). Food (Larochelle, 1990) 
- In the field caterpillars ofNoctuidae (Lepidoptera); snails, 
ticks (Dermacentorand Boophilus species), also carrion (Bur
meister, 1 939; Casale et al., 1982). It regularly hunts in wa
ter, climbing along submerged plants, searching for crusta
ceans, leeches, larvae of aquatic insects (Ephemeroptera and 
Trichoptera; Assmann,pers. observ.) , larvae of amphibians, 
small fishes and various aquatic molluscs (Limnaea, Pl!Jsa 

and Ancy/us species: Lindroth, 1 985; Larochelle, 1990). Stu
rani (1962) reported that females sometimes eat their own 
eggs. In captivity, minced meat, earthworms, and raw meat, 
ginger bread and bread soaked in sugared milk, fish and 
apples are all accepted. In the field it has been baited with 
dead frogs; in the Netherlands with Limburg cheese (f euni
ssen pers. comm.). Larva: Described by Schiodte (1 867: L2-
L3), Vacher de Lapouge (1905: L3), Bentsson (1927: 1 -3), 
Hfuka (1971b) and key: Arndt (1985, 1 991b).  Food - earth
worms in the laboratory (Arndt,per.r. observ.); chopped meal
worms and in the field the same food as adults, and also 
fresh water shrimps (Hirudo and Gammarus species). Partly, 
also hunting in the water. Dispersal power: It is one of 
the very few Carabus species that is capable of flight, at least 
under certain critical conditions. Flight was observed in 
Bulgaria near the Danube by J. Ganev (pers. observ.), and 
others. Lindroth (1 985) reported flying specimens from 
the Bothnian Bay. It moves very well in water (see above). 
It was one of the first immigrants to reach a newly created 
island in a 2.5 km wide lake in the Netherlands, appearing 
within one year (isle 'Dode Hond': 7 specimens caught in 
pitfall traps in 1 968; distance to the nearest mainland ea. 1 .5 
km), likely due to flight. It is questionable whether popula-

tion remnants in C. Europe still include macropterous in
dividuals. Desender (1 989) found, in a sample of about 80 
specimens, no macropterous beetles. The same result was 
obtained from examining 1 1 9  individuals, caught in a peat 
bog in Lower Saxony (Assmann, 1 981 ;pers. ohserv.). There
fore it is possible that populations, originally dimorphic, are 
now exclusively brachypterous ( cf. Den Boer et aL, 1 980). 

Conservation: In former days, and certainly until the 
end of the Middle Ages, it must have been one of the 
most common Carabus species, as appeared from the nu
merous individuals found in cadavers from peat bogs. 
Nowadays, it is extremely endangered in many parts of its 
distribution because of the disappearance of its typical 
microhabitat, caused by drainage, lowering ground water 
levels and cultivation (Gries et aL, 1 973; Desender & Turin, 
1 989; Hyman, 1 992; Mahler et aL, 1 996; Pavicevic & Mesa
ros, 1 997). Fore! & Leplat (1995) mention cultivation and 
urbanisation as the most serious threats for the species' 
habitat in the French Mediterranean area. The same applies 
to its occurrence in Italy (Casale et al., 1 982): highly endan
gered in the Padanian Plain, extinct near Venezia and near 
Roma (the latter, type locality of subsp. antone!lzi). As a 
possible cause, also 'over-collection' has been reported from 
Tuscany and from S. France. This species needs rather open 
vegetation with many small patches of stagnant, shallow 
water (10-30 cm), as well as dryer (moist) places between 
them. The habitat of this species is in need of serious 
protection throughout Europe. It is essential for this prob
ably migratory species that a number of suitable habitats 
exist at not too long distance from each other, especially 
biotopes with micro-accidentation where the subsoil water 
reaches the average surface level. 

021• MORPHOCARABUS GEHIN, 1 885 
02". TRACHYCARABUS GEHIN, 1 885 

Note: In agreement with the checklists ofBfezina (1994, 
1 999), Kleinfeld & Schi.itze (1999) and Kryzhanovskij et al. 

(1995), the genus Trachycarabus Gehin, has been re-ac
cepted as a valid subgenus. In the checklist of Turin et aL 

(1993), following Deuve (1 991), all species were placed in 
Morphocarabus Gehin. The numbering of genera and 
species has been maintained in the present work for rea
sons of consistency. In the Kry to the adults (Chapter 3) all 
species of this group, have been treated for practical reasons 
in one key, together with Eucarabus Gehin. 

02.001. C. (Morphocarabus) aemginosus 
Fischer von Waldheim, 1 822. 

General literature: Checklists and catalogues - Breu
ning (1932): 286. Brezina (1994): 19, (1999): 15. Deuve (1994): 
106 [149]. Kleinfeld & Schi.itze (1999): 10. Kryzhanovskij et 
al. (1995): 38 [18]. Lorenz (1998): 72. Turin et al. (1993): 1 8. 
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Iconography - Battoni et aL (1995): Pl. 9 = E. Siberian 
subsp. incertus Motschulsky). Ghiretti (1996): 70. Imura & 
Mizusawa (1996): Pl. 9 [62]. Ratti et aL (1990): Pl. 1 3. 

Geographical range: Ural, Siberia. Chorotype: SIB. Range 
characteristics: EEur(E)-Sib. Distribution in Europe: Rus
sian Plain - N.E. part of European Russia & Urals (Tartar, 
Bashkiria, Komi, provinces of Perm' and Ekaterinburg). W. 
to Volga River (49°E, two isolated localities near Kazan' and 
Stolbishchi - ZM), N. to the Polar Circle (Pechora Basin: 40 

km S. of Pechora), Ust' Tsil'ma, Turun El', Bol'shaya Sinya 
River - Poppius, 1910, ZIN, :MPGU; Salekhard - ZIN, ZM; 
S. to 53°N (Bashkir Reserve - Koz'minykh & Esjunin (in 
litt.); Malyi Yamantau !\ft., Yuzhno-Cral Reserve - Kashe
varov; 1986). Known from less than 20 localities, most of 
them in the Gsuralia and Urals (Sabia Mt., Krasnokamsk, 
Perm', Kachkanar, Berezniki, .Mesyagutovo at Ai River, nature 
reserves Pechoro-Ilych, Basegi, Preduralye, (ZIN, Koz'minykh 
et aL, 1991 b; Voronin, 1 979; Zinovyev; 1991 ). From the forest
tundra to the S. taiga subzone. 

Subspecies: Except nominate, no subspecies in Europe. 
Ecology: Andreeva & Eremin (1991) report that in the 

S. of the Yamal Peninsula, it is mainly a mesophilous for
est species, inhabiting spruce and larch forests on interflu
vial plains. Also found in larch forests in Yakutia (Shilenk
ov & Averenskii, 1 991). Common in forests in Krasno
turanskiy Bor (C. Siberia), where it avoids open places (Any
ushin, 1 982). In the Basegi reserve (Middle Ural) it is rela
tively rare, inhabiting shrubby (montane) tundra and flood
land forest, sporadically in meadows and mixed thinned 
forests (Esjunin et aL, 1 995). 

Transects: Chapter 1: I-2; Chapter 8: T-44-45, 47 and 50. 
Biology: Activity - No data. Periodicity - The spe

cies breeds in autumn and the larvae hibernate. Berlov & 
Berlov (1997a) observed copulations in the period from 
the end of August until the end of September. The larval 

02 001 aeruginosus (Morphocarabus) 
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02 001 aeruginosus 

de\'elopment takes about 30 days plus overwintering as 
third instar. Food - No data. Larva: unknown. 

Conservation: Very common in Siberian taiga and not 
endangered. 

02.002. C. (Trachycarabus) besseri 
Fischer von Waldheim, 1 822. 

General literature: Check.lists and catalogues - Bre
uning (1932): 491 .  Brezina (1994): 22; (1999): 21 .  Deuve 
(1994): 1 1 1  [168]. Kleinfeld & Schutze (1999): 1 2. Kryzha
novskij et al (1995): 40 [39] . Lorenz (1998): 75. Turin et aL 
(1993): 18. Iconography - Battoni et aL (1995): Pl. 1 1 .  
Ghiretti (1996): 78. Imura & Mizusawa (1996): Pl. 1 2  [84] . 
Jakobson (1905): Pl. 2. Rautenstrauch (1994): Pl. 23. 

Geographical range: Ukraine W. of Dnieper, Moldo
va, N.E. Romania, S.E. Poland. Chorotype: EEU-SWRU. 
Range characteristics: EEur(SW). Distribution in Eu
rope: Poland - Although mentioned for Wyzina Lubels
ka and Roztocze in the S.E., no verified records exist from 
this territory. Russian Plain-Moldova and W. & C. Ukraine; 
in the E. it does not extend beyond the Dnieper River. 
Known from several localities in Moldova in the N. and C. 
parts (Beltz, Kodry Hills), Kagul - Karpova (1 984); Roshu, 
Kishinev (MPGU); Kiprianovka (Zl:t\.'); Orgeev - Adash
kevich etaL (1973); Rechula - Medvedev & Shapiro (1957) 
and Ukraine (f schernovtsy and Ternopol (Breuning), Pod-
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02 002 besseri 

olye, Khmel'nitskii, Kamenets-Podolsk (Begovitsa), Vin
nitsa province (Maevskaya, Mestkovskaya, Ustanskaya) 
Rovno province (Krasnoe Dubno), Gusyatin, Cherkassy 
province (Luka, ;\iurzintsy, Sinyava), Kherson province 
(Labrovka), Nikolaev province (Voznesensk, Elanets), 
Odessa - ZIN, IZ; Kirovgrad - Yatsentkovsky (1906); 
Dnestrovskii Liman -�1PGU, Khadzibeiiskii Liman - VG. 

Moldova - In the N. and C. parts (Neculiseanu & Matalin 
(2000). Romania - Mentioned for N.E. Romania (Brezi
na, 1999), not treated by Csiki (1946). 

Subspecies: Except nominate, no subspecies in Europe. 
Ecology: Mostly in forests-steppe landscapes, rather rare. 
Transect: Chapter 8: T-61.  
Biology: Neculiseanu & Matalin (2000) reported records 

(Moldova) from June and July. 
Conservation: No data. 

02.003. C. (Trachycarabus) bosphoranus 
Fischer von Waldheim, 1823. 

General literature: Checklists and catalogues - Bre
uning (1932): 484. Brezina (1994): 22; (1999): 22. Deuve 
(1994): 1 1 0  [165]. Kleinfeld & Schutze (1999): 12. Kryzha
novskij et al. (1995): 40 [42). Lorenz (1 998): 75. Turin et al. 
(1993): 18 .  Iconography - Battoni et aL (1995): Pl. 10. 
Ghiretti (1996): 77. Imura & Mizusawa (1996): Pl. 12 [83] . 

Taxonomy: In Brezina (1994, 1999) and Deuve (1994) 
listed as subspecies of C. sibiricus Fischer von Waldheim, 1822. 

Geographical range: Crimea and the N. Caucasus. 
Chorotype: CAUC-CRIM. Range characteristics: Crim
Cauc. Distribution in Europe: Russian Plain and the 
Caucasus -Crimea Gaila), Ciscaucasia and X Caucasus; E. 
to N. Ossetia. Rather common on the S. coast of Crimea 
(Simpheropol, Karadag Reserve, Agarmysh, Ai-Petri, 
Babugan Yaila, Chatyrdag, Nikitskaya Yaila, Yalta, Roman
Kosh, Staryi Krym, Laspi, Zuya, Feodossiya - ZIN, ZM, 
IZ, MPGU). The range of this species forms a narrow 
stretch from the Crimea along the Don River (Taman Pen
insula, Krasnodar, Kropotkin) to \�'. (Mrzikau, Lagonaki, 
Uchkulan, Ertchik, Taman', Khasayurt-Kharbaz) and 
C. Caucasus (Teberda, Kluhor-Pass, Kislovodsk, Elbrus -
ZIN, ZM, IZ, MPGU). 

Dolin (in litt.) .  From the mixed forests to the steppe zone. 02 003 bosphoranus (Trachycarabus) :-- l ' i ( [ \ i  l ' ' RT 
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02 003 bosphoranus 

Subspecies: Except nominate, no subspecies in Eu
rope. 

Ecology: Montane steppes of Crimea, montane 
steppe and subalpine grasslands of N. Caucasus. Usual
ly at altitudes higher than 1 500 m. In N. Ossetian mon
tane steppes it occurs from 1 500 to 2500 m and can be 
considered as an ecological montane vicariant of C. perrini 
(AlekseeY, in litt.) .  

Transect: Chapter 8 :  T-60. 
Biology: No data. 
Conservation: No data. 

02.004. C. (Morphocarabus) comptus 
Dejean, 1 83 1 .  

General literature: Checklists and catalogues - Bre
uning (1932): 353. Brezina (1994): 20; (1999): 1 8. Deuve 
(1 994): 1 04 [144] . Kleinfeld & Schutze (1999): 1 1 .  Lorenz 
(1998): 7 4. Turin et al. (1993): 1 8. Iconography- Battani et 
al. (1995): Pl. 7. Ghiretti (1996): 67. Imura & Mizusawa 
(1996): not listed. Rautenstrauch (1994): Pl. 1 1 -12. 

Taxonomy: C. comptus is probably one of the most 
problematical of all Morphocarahus species. In Brezina (1994, 
1999), Deuve (1994) and Lorenz (1 998) mentioned as a 
subspecies of C. rothi Dejean. However, it is very close and 
similar to C. hampei (C. rothi is much larger, therefore less 
similar to comptus than hampez). C. hampei has some smaller 
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02 004 comptus (Morphocarabus) 

subspecies (f.e. C. h. zilahimsis) which are morphologically 
almost unscparable from comptus (Csiki, 1 906). 

Geographical range: Endemic of the Romanian Car
pathians. Chorotype: EEU-CARP. Range characteristics: 
Carp. Distribution in Europe: Romania - S. Carpathians 
within the limits of Romania; data for N. Serbia (Vojvod
ina) are doubtful. Distribution in Transylvania: Transylva
nian .Mts. (Bihor :\Its., :\fagaslak, Cluj-Kapoca, Gilau :\Its., 
Somesu Cald, Rimetea), Pojana Rusca Mts. (Nadrag) and 
Caras-Severin �Its. (Retezat, Semenic). 

Subspecies: Ko subspecies. 
Ecology: Mostly at middle and upper mountain 

zones. Lie (1 989) recorded C. comptus from Fagus silvati
ca-Quercus petraea forest near Nadrag (Pojana Rusca Mts. 
in Banat) at 300-400 m altitude, as well as at 1 900-2000 
m in the S. Carpathians (Tarcul Mts.) in alpine mead
ows, under stones. 

Biology: Ko data. 
Conservation: No data. 

02.005. C. (Trachycarabus) errans 
Fischer von Waldheim, 1 823. 

General literature: Check.lists and catalogues -
Breuning ( 1 932): 384. Brezina (1 994): 22; (1 999): 33. 
Deuve (1994): 1 10 [1 65] .  Kleinfeld & Schutze (1999): 1 2. 
Kryzhanovskij et al. (1995): 40 [41] .  Lorenz (1998): 75. 
Turin et al. (1 993) :  1 8. Iconography - Battoni et al. 

(1995) : Pl. 1 0. Ghiretti (1 996) :  77. Imura & JYlizusawa 
(1 996) :  Pl. 1 2  [83] . 

Taxonomy: By Brezina (1994; 1999) and Deuve (1994) 
listed as subspecies of C. sibiricus Fischer von Waldheim. 

Geographical range: E. and S. Russia, Ukraine. Choro
type: EEU-S\XRU. Range characteristics: Eeur(S\X} 
Distribution in Europe: Russian Plain - S. steppes be-
1'.veen the rivers Dniester and Don (30°E-42°E), in the K 
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to 50°N and in the S. to 46°N. According to Averin (1938), 
the N.-most localities seem to be Lokhvitsa in Poltawa prov
ince and Kharkov, the \'\:-most record is 'Bessarabia' (old 
specimen in collection of ZIN, without exact locality). 
Known from several localities in S. Ukraine (provinces of 
Kherson, Zaporozhye, Donetsk and Lugansk, Krasnodar 
(Maikop - MPGU) and Rostov province. The species has 

is a single old specimen labelled with 'Tauria' in the ZIN 
collection, however its presence there has been questioned 
by Eidelberg et al. (1988). Seems not to occur to the S. of 
Rostov, though there is an old specimen in the collection 
of ZIN labelled from 'Bashakhta' in the Stavropol region; 
another distant locality is that at Maikop (see above). In 
general rather rare. 

Subspecies: No subspecies. 
Ecology: A species of dry steppes (Arnol'di, 1 956) . 
Transects: Chapter 1 :  I-2; Chapter 8: T-57. 
Biology: No data. 
Conservation: No data. 

02.006. C. (frachycarabus) estreicheri 
Fischer von Waldheim, 1 822. 

General literature: Checklists and catalogues - Bre
uning (1 935): 1 343. Brezina (1994): 22; (1999): 21 .  Deuve 
(1 994): 1 09 [ 163] . Kleinfeld & Schutze (1999): 12.  Kryzha
novskij et al. (1995): 40 [46] . Lorenz (1 998): 75. Turin et aL 
(1993): 18. Iconography - Battoni et al. (1995): Pl. 1 0. 
Ghiretti (1 996): 76. Imura & Mizusawa (1 996): Pl. 1 2  [87] . 
] akobson (1 905): Pl. 7. Rautenstrauch (1994): Pl. 24. 

Geographical range: From W. Ukraine and Moldova to 
W. Siberia and N.W. Kazakhstan, in the N. to Kaluga, Riazan, 
S. parts of Vyatka (=Kirov) and Perm provinces. Choro
type: EEU. Range characteristics: EEur(CS)-WSib. Dis
tribution in Europe: Russian Plain - Widely distributed 
on the Russian Plain, more common E. of the Dnieper 
river, with a typical zonal range occupying the zones of the 
mixed forests, forest-steppe and steppe. The N.-mostrecords 
in the W. parts of European Russia are known from N. 
Ukraine (Podolia, Proskurov (=Khmelnitskii) - Breuning) 
and coincides approximately with 49-50°N; in C. European 
Russia the N. range limit is shifted to the N. to about 55°N. 

been recorded from Crimea by Lindeman (1 871) and there 02 006 estreicheri (Trachycarabus) 
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02 006 estreicheri 

(Kaluga province - Lutshnik, 1912 and Ryazan' - ZIN); E. 
ofl\foscow C. estreichen· riches about 56°N (Nizhnyi Novgor
od - ZIN, further to the E. the range is shifted to 57-58°N 
(Kotelnich in Vyatka province - Yuferev, 1980; nature re
serves Spasskaya gora and Preduralye in the Perm' province -
Koz'minykh et al, 1991b). Formerly, C. estreichen· has been 
reported from 'Bessarabien', the provinces of Odessa, Kher
son and Astrakhan - (Breuning, Jakobson), however there 
are no new findings from those regions and the species can 
probably now be regarded as being extinct. The S. range limit 
goes through S. Ukraine - Rostov province - Uralsk (ZIN) 
- Bolotovsk (Lapshin, 1 969, 1 972) and seems not to occur S. 
of the rivers Don and Ural. The E. localities are knmvn from 
the Urals (60-61°E) (Ekaterinburg - ZIN, Kozyrev, 1990; 
Chelyabinsk - Lagunov, in litt.; Troitsk reserve - Esjunin & 

Koz'minykh, in litt). Moldova - Only old records from S. 
Moldova, probably extinct. 

Subspecies: Except nominate, no subspecies in Europe. 
Ecology: Eurytopic (Feoktistov, 1979). Forest-steppe 

and N. steppe zones; absent from dry steppes. Locally com
mon and abundant (Arnol'di, 1956). In the Ukraine, in 
mixed forests in the forest-steppe zone, and in 'bairak'1 oak 
woods of the N. steppe subzone (Petrusenko, 1971). 

Transects: Chapter 1 :  1-2; Chapter 8: T-44, 46-49, 51, 53 
and 57. 

Biology: Activity - No data. Periodicity-N eculiseanu 
& Matalin (2000) reported a record (Moldova) from July. 

Food (Larochelle, 1990) - In the field, larvae of Loxostege 

sticticalis L. (Lepidoptera, Pyralidae). Larva: Described by 
Sharova (1958: L3). Food - No data. 

Conservation: No data. 

02.007. C. (Morphocarabus) excellens 
Fabricius, 1 798. 

General literature: Checklists and catalogues - Bre
uning (1 932): 322. Brezina (1994): 19; (1999): 1 6. Deuve 
(1994): 1 04 [143]. Kleinfeld & Schutze (1999): 1 1 .  Kryzha
novskij et al. (1995): 39 [33]. Lorenz (1998): 73. Turin et al. 

(1993): 18 .  Iconography - Battoni et al. (1995): Pl. 8-9. 
Ghiretti (1996): 67. Imura & Mizusawa (1996): Pl. 1 1  [79] . 
Jakobson (1905): Pl. 5. Rautenstrauch (1994): Pl. 12. 

Taxonomy: In Deuve (1 994) treated as a subspecies of 
C. monilis Fabricius. 

Geographical range: Rather local E. European species, N. 
of the Black Sea: S.E. Poland, N.E. Romania, Moldova, Ukraine 
(except the dry steppe and Crimea), S.W. Russia (Kursk, Bel
gorod provinces). Chorotype: EEU-SWRU Range charac
teristics: EEur(SW). Distribution in Europe: Poland-Very 
restricted to the S.E.-mostpartof the country. Byelorussia
An old record from the S.E. only (Polessko-Pridneprovskij 
region). Russian Plain - A restricted distribution, known 
only from the S.W. regions (Moldova, Ukraine and Kursk 
Province), where, however, several localities have been report
ed. The N. range limit (52°.N) coincides approximately v.ith 
the political border of u lrraine (V olyn province - Chernigov -
Sumy), E. (36 °E) to the Kursk province (Ryl'sk district - ZIN; 
C.-Chernozem reserve nr. Kursk- MPGG, ZM). The S. limit 
follows the S. border of the forest-steppe zone (Bendery 
Kodyma - Chemyi Les near Znamenka -Dnepropetrovsk -

1 'Bairak' - insular forest patches in ravines in th e  steppe zone. 02 007 excellens (Morphocarabus) 
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Kharkov). A species with a typical zonal distribution, rather 
common in the forests of the forest-steppe zone, known also 

from the S. subzone of the mixed forests, practically absent 

from the steppe zone. Moldova- Most of the territory W of 

Dnestr river. Hungary - In the collection of the Hungarian 
National History Museum (Budapest) there are some - about 
100 years old - specimens from Orlov and Tovarru'J...'Y (Slova

kia) and from TransylYania (Romania) of which, hmvever, 
exact localities are missing. 

Romania - N.E. Romania (Rarau Mrs.; 'Jassy'=Ia�i). 

Subspecies: Except nominate, no subspecies. 

Ecology: Mostly in forests-steppe, absent from the moun-

tains. In S. Russia (Dnieper region) not penetrating on the E. 

bank of the Dnieper river, but on the \\". side penetrating into 
the lowland forest zone (Medvedev, 1 928). In Ukraine in dry 
floodland woods at higher altitudes and oak woods of the 

forest-steppe zone (Petrusenko, 1971). In the Central-Cher
nozem Reserve, it seems to avoid non-mown steppe, being 

relatively common in oak groves, mown steppes and in open 

places in forests with tall grass (Grechanichenko, 2000). 
Transects: Chapter 8: T-53, 58. 
Biology: Activity - No data. Periodicity - According 

to Sharova & Dushenkov (1979), autumn breeder with a one 
year life cycle. The adults are active during summer and autumn, 

the larvae develop from autumn to spring. Neculiseanu & Mata
lin (2000) reported records (Moldova) from April-October. 

Conservation: No data. 

02.008. C. (frachycarabus) haeres 
Fischer von Waldheim, 1 823. 

General literature: Checklists and catalogues - Bre

uning (1932): 483. Brezina (1994): 22; (1999): 22. Deuve 
(1994) :  1 10 [165] . Kleinfeld & Schutze (1999): 1 2. Kryzha

novskij et al. (1995): 40 [44] . Lorenz (1998): 75. Turin et al. 
(1993): 1 9. Iconography - Battoni et al. (1995): Pl. 10. 
Ghiretti (1 996) : 77. Imura & Mizusawa (1 996): Pl. 1 2  [83] . 

Taxonomy: By Deuve (1 994) and Brezina (1999) treat
ed as a subspecies of C. sibiricus Fischer von Waldheim. 

Geographical range: Endemic species of the C. Rus
sian plain. Chorotype: EEC-CRUS. Range characteris
tics: EEur(C). Distribution in Europe: Russian Plain -
Forest-steppe and the N. part of steppe zone of C. Euro

pean Russia and Ukraine between Dnieper and Volga (provi
nces of Cherkassy, Poltava, Sumy, Chernigov, Kharkov, 

Dnepropetrovsk, Donetsk, Belgorod, Kursk, Orel, Lipets, 

Tula, Tambov, Voronezh, Penza). The N. range limit coin
cides with the line Zolotonosha in Cherkassy province 
(Kiseritsky, 1912) - Baturin in Chernigov prm.mce (ZTI\.T) -
Tul'skie Zaseki Forestry in Tula province (Z.i\.f) - Ryazan 

Oarge series: 1 994-1996 - �IPGU). The E.-most locality 

(45°E) seems to be Penza (MPGU, ZIN), the record of 

Esterberg (1 935) from Pil'na in Nizhni Novgorod prov

ince needs confirmation because of possible confusion \i:ith 

C. sibiricus. To the W, the species range is restricted by the 
Dnieper. The S. range limit seems to coincide \vith the bor

der of the forest-steppe, the S.-most locality is Khomu
tovskaya Step' reserve in the Donets steppes (lZ). A spe

cies \vith a typical zonal range restricted to the forest-steppe 

zone. Few localities are known from the neighbouring zones 

of deciduous forests and steppes. Moldova - Only found 

in the Kodry Hills; the locality is rather distinct and needs 
to be verified. 

02 008 hae<es (Trachycarabus) 
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02 008 haeres 

Subspecies: a) subsp. haeres - The N.E. part of area: 
regions of Tula, Ryasan, Lipetzk, Voronezh, Saratov, E. 
part of Kursk province. b) subsp. fossulatus Dejean, 1 826 
-W districts of Kursk province, provinces of Sumy, Khark
ov, Chernigov, Poltava, Kiev, Cherkasy. 

Ecology: Species of the forest-steppe zone (Medvedev, 
1950). According to Grechanichenko (2000), in the Central
Chernozem Reserve a typical inhabitant of the interfluvial 
forb-feather-grass steppe, absent from the oak forests and 
rare on arable land. 

Transects: Chapter 8: T-48, 53, 56. 
Biology: Activity - No data. Periodicity - A  record 

from July was mentioned by Neculiseanu & Matalin (2000) 
from Moldova. Food (Larochelle, 1990) - In the field, 
caterpillars and larvae of various Coleoptera. 

Conservation: No data. 

02.009. C. (Morphocarabus) hampei 
Kuster, 1 846. 

General literature: Checklists and catalogues -Bre
uning (1 932): 350. Brezina (1994): 20; (1999): 19. Csiki (1946): 
146. Deuve (1994): 105 [144] . Kleinfeld & Schutze (1999): 
1 1 .  Kryzhanovskij et al (1995): 39 [34]. Lorenz (1998): 74. 
Turin etaL (1993): 1 9. Iconography - Battoni etaL (1995): 
Pl. 7-8. Ghiretti (1 996): 68. Imura & Mizusawa (1 996): Pl. 
1 1  [78]. Rautenstrauch (1 994): Pl. 10-1 1 .  

164 Cfl. \fYrUZ 3 SPEClES ACCOUNTS 

02 009 hampei (Morphocarabus) 

02 009 hampei 

Taxonomy: In Deuve (1 994), Brezina (1994; 1 999) and 
Lorenz (1 998) listed as a subspecies of C. rothi Dejean. 
Subspecies incompsus Kraatz, 1 880 is perhaps a distinct spe
cies (see Ishikawa, 1 973). 

Geographical range: S.E. part of Transcarpathian 
Ukraine, N.E. Hungary, Romania except the E. provinces, 
?N. Serbia (Vojvodina). Chorotype: EEU-CARP. Range 
characteristics: Carp. Distribution in Europe: Russian 



Plain - S.E. part of Transcarpathian Ukraine: Zakarpatye 

and Ivano-Frankovo provinces, known from Goverla Mt., 
Yasinya and the districts of Beregovo, Velikii Bereznyi, Vi

nogradov, Mezhgosrk and Volovtsy (ZIN; ZM; Ponomar
tchuk, 1 956; Koval', 1989; Rizun, 1 990). Hungary - Only 
in the N.E.-most part, in the lowland near Tisza. Romania 
- Romania, mostly in the C.N. and C. parts (Gurin Mts.; 
Tibles Mts.; Transylvanian Mts.; Salaj ; Transylvanian Basin: 

Targu Mures; NE., E. and S. Carpathians: Maramures Mts., 
Rodnei Mts., Sinaia). 

Subspecies: a) subsp. hampei (=mendaxCsiki, 1906) 
S.E. part of Transcarpatian Ukraine, Romania (except its E. 
part: Rodney Mts.). Mostly in lowlands and valleys. - Speci
mens from Beregovo were described as ormqyi Reitter, 1 896; 
they are hardly different b) subsp. incompsus Kraatz, 1880 
- C. Romania: Persan Mts. (Crizbav, Maierus), Baraolt Mts. 
(Valcele), environs of Brasov (Cristianul-Mare Mts., Timis, 
Azuga, Sinaia), from foothills to alpine zone. 

Ecology: Mesophilous species from open and half-open 
country, such as roadsides, scrub, light shelter belts etc. (Kov
al', 1989). From lowlands to the alpine zone. 

Transect: Chapter 8: T-76. 
Biology: Activity - No data. Periodicity - Obviously 

a species that reproduces in autumn, hibernating mainly as 

L3 (Koval', 1989). Also adults that emerged in the spring 
before, hibernate after reproduction and probably repro
duce for a second time in the following year. Larva: De
scribed by Koval' (1989). 

Conservation: No data. 

02.010. C. (Morphocarabus) henningi 
Fischer von Waldheim, 1 81 7. 

General literature: Checklists and catalogues - Bre

uning (1932): 275. Brezina (1994): 19; (1999): 16. Deuve 

02 0 1 0  henningi (Morphocarabus) 

02 01 O henningi 

(1994): 107 [154] .  Kleinfeld & Schutze (1999): 10. Kryzha
novskij et al (1995): 39 [24]. Lorenz (1998): 73. Turin et al 
(1993): 19. Iconography - Ghiretti (1996): 71 .  Imura & 

Mizusawa (1996): Pl. 10 [71] . Jakobson (1 905): Pl. 4. Ratti 
et aL (1990): Pl. 12. 

Geographical range: E. Russia, W and C. Siberia to 
Baikal and river Lena. Chorotype: SIB. Range charac
teristics: EEur(E)-CSib. Distribution in Europe: Rus
sian Plain - Boreo-montane species according to Ko
robeinikov (1987). N.E. European Russia and the Urals, 
to the W. to the Pechora river basin, the W-most locality 

(52°E) seems to be Ust'Tsil'ma at Pechora (ZIN) and 40 
km S. of Pechora (MPGU). Known also from Vorkuta 
(MPGU), where it seems to be common in the tundras 
Bol'shezemel'skaya, Bolvanskaya and Yushinskaya (ZIN), 
and Polar Ural (Ncroika Mt. (MPGU); Nenetz area, con
fluence of rivers Kolva and Kharyaga; district of Sale
khard - ZIN; Korobeinikov, 1990). Along the Ural Moun
tains, this species penetrates to Bashkiria (Yuzhno-Ural 
Reserve - Kashevarov, 1986; Mesyagutovo at Ai-River -
Zinoviev, 1 991) and is recorded also from the province of 
Perm' (Nizhnyaya Kura, Preduralye - Koz'rninykh et al, 
1991 b); Lls'vensk district- Voronova, 1987) and Ekaterin
burg province (Koz'minykh, in litt.) .  Distributed in the 
tundra and taiga zones, and the Ural mountains. 

Subspecies: Three subspecies exist in Europe: a) sub
sp. henningi - Taiga zone of Korni and Middle Ural. b) :'l' l:.U .\ I  l'.\l<T 
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subsp. oviformis Behein & Breuning, 1943 - Polar Ural, 
Vorkuta. c) subsp. peczoricus Obydov, 2000 - Republic 
Komi (Pechora River basin). 

Ecology: Mostly in forests on the European side. In 
the S. Yamal peninsula, where the species has a wide, but 
scattered distribution, it is generally rare, inhabiting grass
herb meadows and sometimes larch forests. Most com
mon in scrub and forest edges (Korobeinikov, 1984; An
dreeva & Eremin, 1 991). In the Baikal region, it was found 
at 2500-2700 m (Berlov & Berlov; 1984). 

Transects: Chapter 1 :  I-2; Chapter 8: T-43-44, 47. 
Biology: Activity - No data. Periodicity - In S. Ya

mal, the adults show two peaks of activity, the first during 
reproduction immediately after hibernation, from the sec
ond half of April onwards during spring, and the second 
in autumn when the fresh adults occur (Korobeinikov; 1 984, 
1 990). Development was observed by Berlov & Berlov 
(1997 a) in the laboratory (Baikal region), showing that cop
ulation took place in May-June and oviposition in July
August (egg size 4.6 x 2.1 mm). Pupae were found in Sep
tember and the adults hibernate (Berlov & Berlov; 1984). 
Larva: Size given by Berlov & Berlov (1984: L1-L3). 

Conservation: No data. 

02.011. C. (Morphocarabus) hummeli 
Fischer von Waldheim, 1823. 

General literature: Checklists and catalogues -Bre
uning (1932): 269. Brezina (1994): 1 9; (1999): 1 6. Deuve 
(1994): 107 [154] .  Kleinfeld & Schutze (1999): 10. Kryzha
novskij et aL (1995): 38 [23] . Lorenz (1998): 73. Turin et al. 
(1993): 1 9. Iconography - (Battani et al. (1995): Pl. 9 = 
Mongolian subsp. stolidus Vacher de Lapouge). Ghiretti 
(1996): 72-73. Imura & Mizusawa (1996): Pl. 9 [61] .Jakob
son (1905): Pl. 4. Ratti et al. (1990): Pl. 1 1 .  

02 01 1 hummeli (Morphocarabus) 
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02 0 1 1  hummeli 

Geographical range: Polar Ural; widely distributed 
through Siberia to the Pacific ocean and N. Sakhalin, Pri
morye, Priamurye, Kolyma upper stream, N. Mongolia, 
N. China, and N. Korea. Not in Alaska as mentioned by 
Poppius ( 19 10) ,  see Bousquet & Larochelle (1994). 
Chorotype: SIB. Range characteristics: EEur(NE)
Asi. Distribution in Europe (and adjacent areas): 
Russian Plain - Very rare: known from few localities in 
the N. Polar Ural (Salekhard, basins of the rivers Voikar, 
Malaya Khanema and Bol'shaya Khanema - ZIN). Re
corded also from the Pechora river basin, but without 
exact data on the locality (Poppius, 1 9 1 0) .  Tundra and 
forest-tundra zones. 

Subspecies: Several subspecies, highly polychromous, 
mainly in E. Asia. European individuals belong to the 
nominate race. Recently described: a) subsp. dshvangi 
Mens'hikov & Gorbunov, 1997 from Polar Transuralia 
and Yamal peninsula. It is possible that all populations 
from the N.E. part of the Russian Plain belong to this 
subspecies. 

Ecology: Forest species, in the mountains between 1200 
and 1 700 m (Baikal region: Berlov & Berlov, 1984). It is 
found in mossy tussocks in the S. Yamal peninsula (An
dreeva & Eremin, 1991). In Yakutia, it was sampled from 
floodland (river) meadows and from steppe-like patches 
(Shilenkov & Averenskii, 1 991 ) .  



Biology: Activity - No data. Periodicity - In the 

laboratory, copulations were observed in June and early 

July and oviposition from the end of June until the end 

of July (Berlov & Berlov, 1 997a). Larval development 

takes place during the summer and autumn. Although 

pupae were found in October, it probably hibernates as 

third ins tar, but also as (older) adult (Berlov & Berlov, 

1984) . Fresh beetles were found in July and August. 

From these data, a two-year development can be sup

posed. 

Conservation: No data. 

02.012. C. (Morphocarabus) karpinskii 
Kryzhanowskij & Matveev; 1993. 

General literature: Checklists and catalogues -
Brezina (1994): 1 9; (1999): 1 6. Deuve (1 994) : 109 [1 59]. 

Kleinfeld & Schutze (1 999): 1 0. Kryzhanovskij et al. 
(1 995): 39 [27] . Lorenz (1 998): 72. Turin et al. (1993): 1 9. 

Iconography - Ghiretti (1996) :  7 4. Imura & Mizusawa 

(1 996): Pl. 1 1  [75]. 
Geographical range: Endemic of S. Ural Ooc. typ. Ire

mel Mt.). Chorotype: EEU-URAL. Range characteris
tics: Ural(S). Distribution in Europe: Russian Plain - A  

very local, endemic species, merely known from a few moun

tain peaks of the S. Urals - Malyi Iremel', Bol'shoi Iremel', 

Nurgush, Urenga (ZIN; Matveev; 1988; Logunov; in litt.; 
coll. L. Penev). Restricted to the montane tundras, where it 
occurs in stony fields. 

Subspecies: no subspecies. 

Ecology: It inhabits the alpine zone of peaks above 

1200 m; stony montane tundra, rocky scree slopes and 

meadows (Lagunov in litt.; Penev; pers. observ.). 
Biology: No data. 

Conservation: No data. 

02 012 karpinskii (Morphocarabus) 

02 012 karpinskii 

02.013. C. (Morphocarabus) kollari 
Palliardi, 1 825. 

General literature: Checklists and catalogues - Bre

uning (1932): 317. Brezina (1994): 21; (1999): 20. Csiki (1946): 

145. Deuve (1994): 103 [143] . Kleinfeld & Schutze (1999): 

1 1 .  Lorenz (1998): 73. Turin etal. (1993): 19. Iconography 
- Battoni et al. (1995): Pl. 5-6. Ghiretti (1 996): 65. Imura & 

Mizusawa (1996): Pl. 1 1  [79] . Pavicevic & Mesaros (1997): 

cd-rom. Rautenstrauch (1994): Pl. 6-8 (part. as praecellens). 
Taxonomy: By Brezina (1994; 1 999) and Deuve (1994) 

listed as a subspecies of C. scheidleri Panzer (monilis Fabri

cius). By Pavicevic & Mesaros (1997), the forms curtulus 
Ganglbauer, illigeri Dejean and praecellens Palliardi are listed 
as good species. 

Geographical range: Endemic species of S.E. Eu

rope, from S.E. Austria, W Hungary, Slovenia, Croatia, 
W and N. Serbia (including Vojvodina), Bosnia, Her

zegovina, S.W and C. Romania. Chorotype: EEU-CARP. 

Range characteristics: Pann-Carp. Distribution in Eu
rope: Romania - S.W Romania, Banat (near Bazias, Sas

ca Montana (= Szaszkabanya in Hungarian), Resita, Banat 

Mts. (Mehadia). Balkan Peninsula - Mainly restricted to 

the inland of former Yugoslavia: Srem, W, C. and E. 

Croatia, Banat, Bosnia-Herzegowina (Bjelasnica), Serbia 
(Negotin, Vrsac, Cer Planina, Kopaonik, Tara planina

Mitrovac). �Pl ,CL\I P.\RT 
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02 013 kollari (Morphocarabus) 

Subspecies: a) subsp. kollari - W Romania: Banat, 
Mehadia, Baie Herculeane, Carasova, W Walakhia. b) subsp. 
semetricus Kraatz, 1878 - S.W Romania, N.E. Serbia (Ne
gotin). c) subsp. illigeri Dejean, 1 826 - Croatia, Bosnia. d) 
subsp. curtulus Ganglbauer, 1 892 - Small montane form 
from Bosnia and Herzegovina, W Serbia. e) subsp. prae
cellens Palliardi, 1825 - E. Serbia, Fruska Gora. 

Ecology: Mostly in lowlands, but occurs up to the subal

pine zone. Pavicevic & Mesaros (1997) describe it as a silvi
col species, inhabiting deciduous forests in hills and moun
tains. Especially the form curtulus Ganglbauer, can also be 
found up to the alpine region where it inhabits pastures 

and eualpine habitats. 
Transects: Chapter 8: T-62-63, 72-73. 
Biology: No data. 
Conservation: Pavicevic & Mesaros (1997) regard all 

forms as vulnerable or endangered. 

02.014. C. (Morphocarabus) monilis 
Fabricius, 1792. 

General literature: Checklists and catalogues - Bre
uning (1932): 31 1 ;  Brezina (1995): 20; (1999): 17. Deuve 
(1994): 101 [143]. Kleinfeld & Schutze (1999): 1 1 .  Lorenz 
(1998): 74. Turin etal. (1993): 1 9. Iconography-Battani et 
al. (1995): Pl. 1-3. Casale etal. (1982): fig. 95. Darnaud (1980a): 
Pl. 10. Forel & Leplat (1995): Pl. 3-7. Ghiretti (1996): 61 -67. 
Imura & Mizusawa (1996): Pl. 1 1-12 [79] .Jakobson (1905): 
Pl. 5. Rautenstrauch (1994): Pl. 1 -4. 

Taxonomy: For taxa that are often treated as subspecies 
(see Brezina, 1994; Deuve, 1994) of C. monitls (most of them 
attributed to C. scheidlen), see also C. excellens Fabricius, C. 

kolkzriPall., C. scheidleriPanzer, C. versicolor Frivaldszky, and C. 

zawadzkii Kraatz (compare Checklist and J0 to the adults). 
Geographical range: European species with a rather 

small, more or less Atlantic range. W and partly C. Europe: 
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02 014 monilis (Morphocarabus) 

British Isles, France (except the Mediterranean landscapes 
of the S.), Belgium, Netherlands, S., C. and W Germany, 
Switzerland, Italy (only in W Alps); other data refer to 
introduced individuals. Chorotype: EUR. Range charac
teristics: WEur-CEur. Distribution in Europe: Fennos
candia - Only in S.E. Norway; introduced near Frederiks
tad and now probably established. Not in Denmark. Brit
ish Isles - A  mainly S. and E. species (rare in the N.), which 
has declined everywhere since 1 900 (Lindroth, 1974). Old 
records are known from Ireland (1902 and older - Ander
son et al., 2000) and Scotland but now probably extinct 
there. Netherlands -Mainly along the larger rivers in the S. 

and C. parts of the country (similar distribution to C. aura
tus and C. coriaceus); locally abundant, especially in the S. 
part of the province of Limburg in limestone grasslands. 

It seems to become rarer in the C. Belgium - Distributed 
throughout the C., but declining. Probably endangered in 
Flandria. Germany- Not in the N.E. (Schleswig-Holstein, 
Mecklenburg-Vorpommern, Berlin, Brandenburg, Sachs

en). Scattered in the W (N.W to S.W), from the W part of 
the German Plain (including the lowlands of the rivers 

Weser and Aller in Lower Saxony, N. to Bremen; (M:ossa
kowski, 1991), via the Lower Rhine basin to Voralberg; in 
most other areas noted as declining or heavily endangered 
(Sachsen-Anhalt, Thiiringen); around 1900 common in 
Thiiringen, now rare (Arndt, 1989). In E. Germany after 
1960 only records from Magdeburg (doubtful record), Fah

ner Hohe, Frankenroda/Werra, near Erfurt, Arnstadt (where 
it was recorded recently as numerous on extensive mead

ows: Arndt,pers. observ.), Bad Salzungen and Breitenbach/ 

Suhl. In W-Falia, locally not uncommon, notably along 
the Rhine (Gries et al., 1973). Switzerland - Greatest range 

and abundance on the N. side of the Alps, including the 
Jura and Wallis; nearly absent from Tessin and Graubiin
den. Declined in agricultural areas. Italy-Marginal element 
in the Italian fauna, penetrating into the N. territory via 



some alpine valleys in Piemonte, Aosta Valley and Ticino. 
Reported from the Cottian, Grajan and Lepontine Alps. 
France - Widely distributed across most of France, N. of 
the Garonne, and W. of the Rhone. Outside this territory 
there are isolated montane populations, e.g. in the C. 
Pyrenees, Cantal, Montagne Noire and the Alps of Dau
phine and the Provence. Iberian Peninsula -Restricted to 
a small area in the E. Pyrenees: Cerdafia fransesa. 

Subspecies (see note in Checklist, p. 19): a) subsp. moni
lis - The majority of the area. b) subsp. subpyrenaeus 
Vacher de Lapouge, 1925 - N. slope of C. and E. Pyrenees. 
c) subsp. alticola Bellier, 1 880 - Isolated form, living in 
the Prealps of the Provence. d) subsp. saouensis Mandl, 
196 7 -Drome, Vercors. e) subsp. consitus Panzer, 1809 -
Lowland of W. Switzerland and E. France. f) subsp. schar
towi Heer, 1837 (= taunieus Heyden, 1871) - High moun
tains of E. France (Vosges, Jura, Alps of Dauphine), W. 
Switzerland, S.W. Germany (faunus, Vogelsberg) (with sa
baudus as synonym). 

Ecology: Eurytopic, mesophilic. In N.W. and C. Eu
rope often associated with cultivated habitats (Lindroth, 
1985); in general a thermophilic species (Arndt, 1989; Turin 
et aL, 1991 ) .  According to Hoffmann (1907), in C. Europe 
mainly from lowlands up to 500 m, but in fact also higher 
in the mountains up to ea 2000 m. In the S. of its distri
bution it is even a strictly montane species that occurs 
mainly from 700-1 OOO m (Susa Valley; Central Massif) up 
to 2000-2200 m (e.g. Italy, Pyrenees), occasionally to 2500 
m (Casale et aL, 1982). Typical species of open country, 
occurring in field habitats such as moderately damp grass
lands, gardens and fallow land, often found in poor 
agricultural country, limestone grasslands, wasteland, and 
especially river meadows (Lindroth, 1 974; Marggi, 1 992) .  
Sometimes in sparse forests, or  scrubland, but usually 
rare (Du Chatenet, 1986; Turin et aL, 1 991). Near the river 
Weser (Germany, Lower Saxony) also very abundant in 
oak woodlands that are inundated during the winter (Ass
mann, pers. observ.). It shows a preference for heavier soil 
types, such as clay, loam (loess) or limestone. According 

to Blumenthal (1 981), there are two main 'ecotypes': 1) 
inhabiting grasslands in river meadows, and 2) popula
tions occurring on montane grasslands, also living on 
limestone grasslands in N.W. and N.C. Europe, which is 
also the only ecotype present in the Italy (Alps). 

Transects: Chapter 8: T-04, 17-18, 22, 30-32, 80, 89-91 .  
Biology: Activity - Mainly night active; sometimes 

hunting during daytime (Mandi, 1956). Periodicity -
Reproduction in C.E. Europe in autumn; young beetles 
emerge during early summer and reproduce from end of 
July-September. From October onwards, a certain propor
tion of the adult population hibernates together with the 
larvae; these adults reproduce for a second time in the fol
lowing year in May /June -June/July (Arndt, 1989; Hfuka, 
1973). In W. Europe (Netherlands, France) reproduction 
takes place a little earlier, during the second half of spring 

and in the summer, larval development occurring during 
autumn and winter, and teneral animals appearing next 

spring. Fore! & Leplat (1995) state: 'Because it is so far 
impossible to breed the species, the development is hardly 
known', but Hfuka (Le.) presents data from various rearing 
experiments, resulting in the following picture: copulations 
were observed from the end of May to July, occasionally in 
August (Holze!, 1942; Stiprajs, 1961). The females laid 50-
100 eggs (size 3.5 x 1 .5 mm); development of the eggs 
took 10-14 days. The larval development in C. Europe: L 1 :  
7-14  days, L2: 1 1-16 days, L3: 7-8 months including hiber
nation diapause (Burmeister, 1939; Kern, 1921 ;  Stiprajs, 
1 961). Larvae of all stages (Ll:  1 ,  L2: 4, L3: 1 3  individuals) 
were found in Germany by Lehman (1965) in July and 
August. L3 larvae were also found in August, October and 
November (Hfuka, Le.). For S. Europe, duration of devel
opment was recorded by Sturani (1 962): eggs ea 1 1 -14 days 
and larvae, in total 30-40 days (including a prepupal stage 
of7-10 days, and without hibernation). Adults were exclu
sively found in the period April-September and are active 
during this period without a summer aestivation; they hi
bernate deep in the soil, similar to C. auratus and like this 
species, are extremely difficult to find (not in the 'normal' 
winter shelters), even in places where the species is com
mon. Food (Larochelle, 1990) - In the field, various larvae 
of insects, cockroaches, earthworms, living and dead snails; 
baited with crushed snails and honey (of Cherlena sedoides). 
In captivity, honey, beef hearts, earthworms, caterpillars, 
various insects, raw meat, fruits, bread soaked in sugared 
water. The adults show cannibalism. Larva: Described by 
Vacher de Lapouge (1905, 1929), Bengtsson (1927), Sturani 
(1962), Hfuka (1971b) and key: Arndt (1985, 1991b). Food 
- in the laboratory, earthworms, caterpillars of moths. In 
the field, baited with carrion of snails and sugar for trap
ping Lepidoptera. 

Conservation: Blumenthal (1981) concluded it to be a 
suitable indicator species for the quality of W. European river 
water-meadows. The species is mentioned to be valuable as 
a major predator of noxious insects in extensively managed 
agricultural fields (Larochelle, 1990). In forests and moun
tains the species seems to be more or less stable. From a 
survey in different types of grasslands in the Netherlands, it 
seems to be less influenced by the use of fertilisers e.g. than 
C. auratus (furin, 1983). However, in most regions, it is sen
sitive to intensive agricultural practices, especially the use of 
pesticides. This caused most probably a serious decline in 
vast agricultural (lowland) areas in larger parts of N.W. and C. 
Europe, sometimes even locally extinction, e.g. in the British 
Isles (Luff, 1998), the Netherlands (furin, 2000), Flandria 
(Desender et aL, 1995), Germany (Arndt, 1989; Trautner & 
Miiller-Motzfeld, 1995) and Switzerland (Marggi, 1992). On 
the other hand, results from pitfall trapping in the Rhine
land near Cologne and Bonn, indicate very similar catching 
rates in 'conventionally' (= intensively) and 'alternatively' (= 
extensively, more natural) managed agricultural fields (In- ':-PU L\L P \ RT 

SPECIES ACCOU�lS I 1 l \!'Ti .R o 169 



'PLCL\1 . P \RT 

grisch et al., 1989; Blumenthal,pers. comm.). Therefore, it can 

be supposed that the sensitivity to pesticides and other farm

ing methods might not be the same in different popula

tions of this species. This may be the result of different 

levels of pesticide resistance. In other areas, for instance in 

Switzerland, generally very common. 

02.015. C. (Morphocarabus) odoratus 
Motschulsky, 1844. 

General literature: Checklists and catalogues -Bre
uning (1932): 296. Brezina (1994): 20; (1999): 18. Deuve 
(1994): 109 [160]. Kleinfeld & Schutze (1999): 10. Kryzha

novskij et al. (1995): 39 [26] . Lorenz (1998): 73. Turin et al. 
(1993): 19.  Iconography - Battoni et al. (1995): Pl. 10. 
Ghiretti (1996): 75-76. Imura & Mizusawa (1996): Pl. 1 0  
[72] . Ratti et al (1990): Pl. 13. 

Geographical range: Polar Ural, N. Siberia and moun

tains of S. Siberia (Korobeinikov, 1984, 1987, 1990). Choro
type: SIB. Range characteristics: EEur(NE)-Sib. Distri
bution in Europe (and adjacent areas): Russian Plain 
Restricted to N.E. European Russia, N. and Polar Ural, the 

W.-most record from Ust'-Tsil'ma at Pechora river (ZIN), 

known also from the district of Salekhard (ZIN), N eroika 

Mt. (MPGU) and Shor-Sabia Mt. in the N. Urals (ZIN). 
Common in S. Yamal Peninsula (Andreeva & Eremin, 

1991),  from the forest-tundra to the N. taiga. 
Subspecies: The only European subspecies is: a) sub

sp. septentrionalis Breuning, 1932. - Polar Ural. 

Ecology: Boreo-montane species .  In taiga and 

forest-tundra zones; in the S. inhabiting the alpine zone in 

the mountains. In S. Yamal, where it is common, it prefers 

scrubby-moss tundras and scrubby-moss thinned-out larch 

forests (Andreeva & Eremin, 1991 ). In Yakutia, it was found 
on arable land (Shilenkov & Averenskii, 1991). In the polar 

02 015 odoratus (Morphocarabus) 
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02 015 odoratus 

Ural in stony tundras, in ravines between hills (Korobein
ikov, 1984; 1 990). 

Transect: Chapter 8: T-43. 
Biology: Activity - No data. Periodicity - The spe

cies has a 2 year (or longer) life cycle. In S. Yamal, reproduc

tion in spring from June to the first half of July; first 
hibernation as larva (L3), and young adults appear from 

the end of July to the middle of August of the following 
year (Korobeinikov, 1987, 1990). For the Baikal region, a 

similar pattern can be seen in the data from breeding exper

iments (Berlov & Berlov, 1984). Copulations were observed 

in June and early July and oviposition also in June-July 

(egg size 4.2 x 1.9 mm) . Fresh beetles were found in July. 

The new adults hibernate before they take part in reproduc

tion in the summer of the third year (Berlov & Berlov, 
1984; Korobeinikov, Le.). Food - no data. Larva: Size giv

en by Berlov & Berlov (1984: Ll-L3). Food - No data. 
Conservation: No data. 

02.016. C. (Trachycarabus) perrini 
Dejean, 1831 (?= planus Gehin, 1855; = campestris 
Fischer von Waldheim, 1822). 

General literature: Checklists and catalogues - Bre

uning (1932): 479. Brezina (1994): 22; (1999): 21 .  Deuve 

(1994): 1 10 [164]. Kleinfeld & Schutze (1999): 1 2. Kryzha
novskij et al (1995): 40 [44] (campestris). Lorenz (1998): 75. 



Turin et aL (1993): 19. Iconography- Battani et aL (1995): 

Pl. 10. Ghiretti (1996): 76. Imura & l\fausawa (1996): Pl. 1 2  

[80]. Jakobson (1 905): Pl. 4. 

Taxonomy: In Brezina (1999) campestris Fisch., 1822 is 

treated as a junior homonym of campestris Fisch., 1 817, and 

planus Gehin, 1 885 is treated as valid name. As a result,planus 

is ranked by Brezina as a subspecies of perriniDej. , 1831.  

Geographical range: S. Ukraine (including the Crimea), 

Rostov province and the N. Caucasus. Chorotype: CAUC

CRIM. Range characteristics: EEur(S). Distribution in 
Europe (and adjacent areas): Russian Plain & Caucasus 
- Widely distributed in the S. of the Russian Plain between 

the rivers Dnieper and Don, Crimea, Ciscaucasia and the 
Caucasus. The N.-most locality 'Kharkov' (Averin, 1938) and 

the W.-most 'GerboYets nr. Bendery' (Topchiev, 1970) need 

confirmation. According to old data from collections, it seems 

that it was common in the S.-most regions where steppe 

habitats existed (provinces of Nikolaev, Kherson, Crimea, 

Zaporozhye, Rostov, Krasnodar, Stavropol- ZIN; IZ; ZM), 

recently mostly found in the steppe reserves (Strel'tsovskaya 

Step', Kamennye Mogili, Andreeva Balka, Sukhaya Balka -
IZ, coll. VG. Dolin). Confined to the S. stretch of the steppe 

zone. In N. Ossetia rare on the N aklono-Ossetinskaya Plain; 

it does not reach Alaghir (Alekseev, in litt.). 
Subspecies: Rather variable in appearance and elytral 

sculpture but not forming distinct geographical races (see 

note on the questionable subsp. planus under Taxonomy). 
Ecology: Dry steppes; in mountains to 1 500 m. In N. 

Ossetia, very rare in dry steppes and semi-deserts; com

mon in foothills of the Terskii and Sunzhenskii Mts. 

(Alekseev; in litt.) .  

Transects: Chapter 8: T-57, 60. 

Biology: Activity - i'-io data. Periodicity - No data. 

Food - No data. Larva: Described by Sharova (1958: L2-

L3). Food - No data. 

02 016 perrini (Trachycarabus) 

02 016 perrini 

Conservation: The species seems to be confined to 

natural steppes and is negatively influenced by ploughing. 

02.017. C. (Morphocarabus) regalis 
Fischer von Waldheim, 1 822. 

General literature: Checklists and catalogues - Bre

uning (1 932): 279. Brezina (1994): 20; (1999): 1 8. Deuve 

(1994): 105 [145]. Kleinfeld & Schutze (1999): 10. Kryzha

novskij et aL (1995): 39 [32] . Lorenz (1998): 73. Turin et aL 

(1993): 19 .  Iconography - Ghiretti (1996): 69. Imura & 

Mizusawa (1996): Pl. 10 [70]. Jakobson (1 905): Pl. 4. Ratti 

et aL (1990): Pl. 1 2. 

Geographical range: E. part or European Russia, Sibe

ria in the E. to the river Lena and Lake Baikal; N. Mongolia. 

Chorotype: SIB. Range characteristics: EEur(E)-CSib. 

Distribution in Europe (and adjacent areas): Russian 
Plain - Only in N.E. European Russia, N. and l'vfiddle Ural, 

to the S. to Ekaterinburg province (Kozyrev, 1989) and Bash

kiria (Matveev, 1990). It seems to be distributed in the basin 

of Pechora river (ZIN; Poppius, 1910; 40 km S. of Pechora 

- MPGU) (the W.-most record from Ust'-Tsil'ma, known 

also from the Bol'shezemel'skaya Tundra (ZIN) and 

Shor-Soblya Mt. in the N. Urals (ZIN)), absent however to 

the N. of the Polar Circle, not in the Polar Ural and S. Y amal 

Peninsula (Andreeva & Eremin, 1991;  Korobeinikov, 1990). 

From the N. taiga to the mixed-forest zone. ::' P i · C ll i .  J'.\RT 
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02 017 regalis 

Subspecies: Except nominative, no subspecies in Europe. 
Ecology: Mostly in the taiga zone, inhabiting light forests, 

meadows and cultivated lands. In Yakutia, it lives in grass
herb forests and meadows with a dense vegetation; some

times at the edges of arable land (Shilenkov & Avc>tenskii, 

1991 ). In Krasnoturansky Bor (C. Siberia), inhabiting pine 

forests on N. slopes and interfluvial plains (Anyushin, 1982). 

Biology: Activity- No data. Periodicity -In the labora

tory (Berlov & Berlov; 1997a), copulation was observed from 

June until early August and oviposition from June until the 

end of August (egg size 5.3 x 2.2 mm). Juveniles were found 
in June, which may suggest a two-year development. Accord

ing to Kozyrev (1989), in the middle Ural hibernating as lar

vae, but Berlov & Berlov (1984) reported from Baikal region in 

Siberia, that the species overwinters mainly as adult and prob

ably also as larva. Food - No data. Larva: Unknown. 

Conservation: Very common in Siberian taiga, not en

dangered. 

02.018. C. (Morphocarabus) rothi 
Dejean, 1 829 

General literature: Check.lists and catalogues - Bre

uning (1 932): 352. Brezina (1994): 20; (1 999): 1 8. Deuve 

(1994): 104 [144] . Kleinfeld & Schutze (1999): 1 1 .  L:irenz 

(1998): 74. Turin etaL (1993): 1 9. Iconography- Battoni et 
aL (1995): Pl. 6-7. Ghiretti (1996): 67-69. Imura & Mizusa
wa (1996): Pl. 1 1  [78] . Rautenstrauch (1 994): Pl. 9. 

Taxonomy: Here taken in the narrow sense. C. a/utensis 
is considered a separate species by some workers (Lie, 1 999, 

2001;  Szel, in /itt.), because the two taxa differ from each 

other by the 4th primary intervals forming chains and 

strongly elevated in the case of alutensis (cancelhtus-like char

acter). Moreover, rothi occurs in the environments of Olt 
S.-wards until Turnu roshu (South Carpathians, formerly 
in Hungary, today in Romania), while alutensis is found 

only S. of the Carpathians (i.e.: near Calimanesti and Ram
nicu-Vfilcea in Romania), also along the river Olt. 

Geographical range: Endemic species of Romania. 

Chorotype: EEU-CARP. Range characteristics: Carp. 

Distribution in Europe: Romania (Csiki, 1 946; Panin, 

19  52) - C. Romania: the S. part of the Transylvanian Basin 

:'PLC L \ 1  PART Transects: Chapter 1 :  I-2. 02 018 rothi (Morphocarabus) 
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(fargu Mutes), Southern Carpathians (Sibiu Mts., Fagaras 
Mts.), upper and C. course of Olt river valley. 

Subspecies: a) subsp. rothi Dejean & Boisduval, 1 829 -

Sculpture rough, irregular. Rodnei Mts., N. slopes. b) subsp. 
alutensis Savulescu, 1972 - Sculpture regular, primary inter
vals catenulate, cance!latus-like. - Rodnei Mts., S. slopes. 

Ecology: It prefers the open (but not completely tree
less) wet meadows with more or less dense vegetation. 
Collected also in gardens and agricultural lands. 

Biology: Activity - No data. Periodicity - No data. 
Food - no data. Larva: See Chapter 4. Food - no data. 

Conservation: No data. 

02.019. C. (Trachycarabus) rybinskii 
Reitter, 1 896. 

General literature: Checklists and catalogues - Bre
uning (1932): 484. Brezina (1994): 22; (1999): 22. Deuve 
(1994): 1 10 [165]. Kleinfeld & Schutze (1999): 1 1 .  Kryzha
novskij et al. (1995): 40 [40]. Lorenz (1998): 75. Turin et al. 
(1993): 19. Iconography - Battoni et al. (1995): Pl. 10. 
Ghiretti (1996): 77. Imura & Mizusawa (1 996): not listed. 

Taxonomy: In Brezina (1994) listed as synonym of C 
sibiricus, subspecies errans Fischer von Waldheim; in Brezi
na (1999) and Deuve (1994) as a separate subspecies of C 
sibiricus Fischer von Waldheim. 

Geographical range: Endemic of E. Europe. Choro
type: EEU-CARP. Range characteristics: EEur(W). Dis
tribution in Europe: Russian Plain - W. Ukraine: Lvov 
and Ternopol regions. Very rare and insufficiently known. 
Recent records missing. Probably extinct. 

Ecology: No data. 
Biology: Activity - No data. Periodicity - No data. 

Food - No data. Larva: Food - No data. 
Conservation: No data. 

02 019  rybinskii (Trachycarabus) 

02 019 rybinskii 

02.020. C. (Trachycarabus) scabriusculus 
Olivier, 1795. 

General literature: Checklists and catalogues - Bre
uning (1932): 494. Brezina (1994): 22; (1999): 21 . Csiki (1946): 

1 49. Deuve (1994): 1 1 1  [169]. Kleinfeld & Schutze (1999): 

12. Kryzhanovskij et al. (1995): 40 [45] . Lorenz (1998): 75. 

Turin et al. (1993): 19 .  Iconography - Battoni et al. (1995): 

Pl. 1 1 .  Ghiretti (1996): 78-79. Imura & Mizusawa (1996): 

Pl. 1 2  [85]. Jakobson (1905): Pl. 7. Pavicevic & Mesaros 
(1997): cd-rom. Rautenstrauch (1 994): Pl. 23-24. 

Geographical range: C. and S.E. European species, reach
ing from E. Austria, S.E. Czechia, Slovakia, S. Poland to Bos
nia, Bulgaria, Ukraine and river Don. Chorotype: EEU-SEEU. 
Range characteristics: EEur(W)-CEur-SEEur. Distribu
tion in Europe: Poland-Recorded from Wyzyna Lubelska, 
Roztocze, Nizina Sandomierska and Beskid Wschodni in the 
S.E. Russian Plain - S.W. of the Russian Plain, in E. to Don 
river and Rostov; N. to the line Lutsk - Bryansk (ZIN). The 
E.-most localities are Dolgorukovo, 50 km S. of Elets (ZIN), 
and Zemograd, ea 60 km S.E. of Rostov (MPGU). Widely 
distributed in Ukraine and Moldova, more common in the 
forest-steppe and steppe zones, in the S. to the coasts of Black 
and Azov Seas. There is an old specimen in the collection of 
ZIN labelled with 'Tauria', but the species does not occur in 
the Crimea (Eidelberg et aL, 1988). From the S. of the decidu
ous forests to the steppe zone. Moldova - reported from the SPlTL\L !',\ RT 
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02 020 scabriusculus (Trachycarabus) 

N. as well as from the C. (Kodry Hills) and S. regions (Budzak, 
S. Moldova, S. Dnestr region). Czechia & Slovakia - S. 
Moravia and S. parts of Slovakia. Hungary - Widely dis
tributed throughout the country, most abundant in the hills 
and mountains, but also in the lowlands. Romania - All 
over the territory, not rare. Bulgaria -Widespread through
out the entire territory. Balkan Peninsula - Widespread 
from C. Bosnia, to the Black Sea: Bosnia-Herzegowina, N. 
(isolated: Srem), C. & S. Serbia, N. and E. Montenegro, N. 
Macedonia; apparently not in Greece. Austria - E. part of 
the country; restricted to E. Niederosterreich, Steiermark, Bur
genland and E. Kiimten; here a seriously endangered species. 

Subspecies: a) subsp. scabriusculus - Specimens with 
red femora (erythropus Fischer von Waldheim, 1 822) are 
not rare in the Ukraine W. of Dnieper. - Inhabits the 
main part of the area: C. Europe, including Austria, Cze
chia, Slovakia, most of Hungary, N. Romania, Moldova, 
Ukraine, except its E.-most provinces, Lipetzk and Vor
onezh provinces of Russia. Mostly in forest-steppe or 
meadow-steppe. b) subsp. inapertus Motschulsky, 1 850 

- E. Ukraine: Kharkov, Lugansk, Donetzk provinces; 
Russia - Rostov province. Data for the Crimea and 
Stavropol provinces are incorrect. c) subsp. lippii De
jean, 1 926 - Present in Hungary but rare, in some places 
of the E. part of the Great Hungarian Plain (Debrecen, 
Mez6kov:icsh:iza), Moldova. Throughout the most of 
Romania especially its W. and C. provinces. d) subsp. bul
garus Vacher de Lapouge, 1 908 - Balkan peninsula, ex
cept its W. part: S. Romania, Serbia, Bosnia, N. Macedonia, 
Bulgaria, European Turkey, mostly in foothills. 

Ecology: A thermophilous, xerophilous and rather eu
rytopic species of open habitats, steppes, pastures, vineyards 
and montane grasslands (Hfuka, 1996). Mostly in the low
lands and hills of the forest-steppe zone. In Austria report
ed from dry and warm areas, in alpine prairies at 2000-3000 
m (Mandl, 1956). In Hungary known as a forest-steppe spe-
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cies of hills and mountains, less in the lowlands. Mostly on 
dolomitic slopes, but also in dry grasslands and in agricultur
al fields. For the W. area of former Yugoslavia, characterised 
as praticol-silvicol, occurring in meadows, pastures and de
ciduous forests oflowlands, hills and mountains (Pavicevic 
& Mesaros, 1 997). In Bulgaria from sea level to 1 800 m 
(Gueorguiev & Gueorguiev, 1995). Often found under stones, 

heaps of grasses or debris (Du Chatenet, 1986). 
Transects: Chapter 8: T-58, 62, 69-70, 72, 75, 78. 
Biology: Activity - No data. Periodicity (Hfuka, 1973) 

-Reproduction in spring, May-June. Larvae develop rapidly, 
without diapause, according to data from Hfuka (I.e.) who 
reports that, during breeding experiments, development 
from Ll to L3 took from mid-end June at a mean tempera
ture of 21 .5°C. Fresh animals were observed from the be
ginning of July onwards (Slovakia). Burmeister (1939) re
ported that teneral animals appeared in autumn. The devel
opment of eggs take about 7 days, L1 : 8-1 1  days and L2: 5-
6 days. The young adults are active before they hibernate in 
soil (Niedl, 1958). Neculiseanu & Matalin (2000) mentioned 
records (Moldova) from March-April and June-July. Food 
It is reported to climb plants where it hunts on Scarabaeidae 
(Coleoptera), e.g. Amphimal!on solstitialis L. (Burmeister, 1939). 
In captivity, it accepted minced meat, earthworms, fish and 
apples. Larva: Described by Hfuka (1970: Ll-L3). Food -in 
captivity, chopped mealworms and earthworms. 

02 020 scabriusculus 



Conservation: Mentioned as endangered in parts of its 

range, such as for Austria, according to Franz (1983), al

though not supported by reliable data. Pavicevic & Mesaros 

(1 997) also mention the species as endangered for the Bal

kan Peninsula. 

02.021a. C. (Morphocarabus) scheidleri 
Panzer, 1 799. 

General literature: Checklists and catalogues - Bre

uning (1932): 3 16. Brezina (1994): 21;  (1999): 1 9. Deuve 
(1994): 103 [143]. Kleinfeld & Schutze (1999): 1 1 .  Kryzha
novskij et al (1995): 39 [35]. Lorenz (1998): 74. Turin et al. 
(1993): 19.  Iconography - Battoni et al. (1995): Pl. 3-5. 
Ghiretti (1 996): 63. Imura & 1fizusawa (1996): Pl. 1 1  [79] . 
Jakobson (1905): Pl. 5. Rautenstrauch (1994): Pl. 4-5. 

Taxonomy: In Brezina (1994) and Deuve (1994), this 

taxon has been listed as a subspecies of C. monilis Fabri

cius. Also C. koflari Palliardi, C. versicolor Frivaldszky and 
c. zawadzkii Kraatz (also listed as subspecies of c. sc
heidleri in Deuve, I.e.), are treated as proper species in the 

present work. 
Geographical range: European species. S. Germany (E. 

Bavaria), E. Austria. Czechia, W. Slovakia, S.W. Poland, W. 

Hungary. Chorotype: EEU-PANN. Range characteristics: 
CEur. Distribution in Europe: Germany- Onlymentioned 
for Bayern; endangered. Poland - Restricted to the S.W. and 

C.S. territory. Russian Plain-Ukranian Carpathians (Kryzh
anovskij et al. 1995), however, this occurrence might be based 

on the presence of some of its 'subspecies' kollari or zawadzkii, 
regarded as valid species in the present work. Czechia & Slo
vakia - All over the territory, locally common. Hllllgary -

\X'idely distributed and in some places not rare; mainly in the 

higher parts. Romania- Occurring in the W. and the N. (Ma
ramures). Austria- Not mentioned for Vorarlberg and Tirol, 

02 021 a scheidleri (Morphocarabus) 

but widely distributed in the C. and E. (Salzburg, Oberi:ister

reich, Niederi:isterreich, Steiermark, Burgenland, Kam.ten, Ost

tiroD; possibly an endangered species. 

Subspecies: a) subsp. scheidleri - E. Bavaria; reaching 

S. and E. Bohemia, S. Moravia and S.W. Slovakia; S. Po

land, S. and E. Austria (except true mountane regions), W. 
Hungary. Mostly in open landscapes. In the forests of E. 

Austria one can find large (30-35 mm) individuals (m.jlori
aniPenecke, 1905). Not(;. Maran (1947) characterises the form 
C. schezdleri tucinensis Mafan, as a pleistocene race, dating 

from the Riss-Wurm interglacial. b) subsp. preysleri 
Duftschmid, 1812 - N.E. Austria. The form from Slovakia 
and N. Hungary was described as pseudoprryssleriBreuning, 
1932. c) subsp. helleri Ganglbauer, 1 892 -N.E. Bohemia, 
N. half of Moravia and Slovak Republik: Bratislava, Nitta, 

Trenczen (Hfuka, 1996), N. Hungary, ?\\'. Ukraine. d) sub
sp. styriacus Kraatz, 1 887 (= pannonicus Csiki, 1 906) - S.E. 

Austria: Styria; N. Slovenia, W. Hungary. A typical Hungar

ian form is C. schezdleri jucundus Csiki, 1 906, Ii ving in forests 
near Budapest (Buda and Pilis ::\Its.). C. scheidleri distinguen
dus Csiki, 1 906 lives in open, wet meadows oflowland near 
Budapest. 

Ecology: Predominantly a forest species, but in the low

lands also in field habitats, meadows, vineyards and pas

tures. From lowland to montane forests, although Hoff

mann (1 907) mentioned it only from lowlands up to 300 
m. It often occurs along rivers and smaller streams (Hfuka, 

1 996; Mandi, 1 956). In Hungary it inhabits mainly forests 
(beech) in the hills and mountains but also, less, in hard
wood river forests; probably a vicariant of c. zawadzfaii. 

Transects: Chapter 8: T-34, 75, 77. 
Biology: Activity- Adults and larvae are active at night 

(Arndt; Assmann, pers. obsen:). Periodicity - Seasonal ac

tivity and reproduction similar to that of C. monilis. In the 
E. part ofBurgenland (Austria), females in oogenesis were 

found in September ( chorionised oozytes detected by ova
ry section - Assmann, pers. observ.). Food - In the field, 

earthworms and snails, caterpillars of Agrotis (Lepidoptera, 

Noctuidae). In capti,;ty, also caterpillars without hairs, lar

vae of Leptinotarsa decemlineata (Say) (Coleoptera, Chrysomel

idae), chopped snails, various insect larvae, minced meat, 

fish and apples (Larochelle, 1990). Larva: Described by Vach

er de Lapouge (1907: L2-L3; 1 929: L1-L3), Arndt (1 982, 
1 985) and key: Arndt (1985, 1 991b). Food - earthworms in 
the laboratory (Arndt,pers. observ.). 

Conservation: Endangered in part of its range; listed in 

the Red List of Austria as a potentially endangered species 
(Franz, 1983). This is however, not supported by reliable data. 

02.021b. C. (Morphocarabus) versicolor 
E. Frivaldszky, 1 835. 

General literature: Checklists and catalogues - Bre

uning (1932): 316. Brezina (1994): 21 ; (1999): 20. Deuve (1994): 
102 [143] .  Kleinfeld & Schutze (1999): 1 1 .  Lorenz (1998): 75. �PU I \ I  l' \ RT 
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02 021b versicolor (Morphocarabus) 

Turin et al. (1993): 1 9  (listed as a subspecies of C scheidlert). 
Iconography - Battani et al. (1995): Pl. 6. Ghiretti (1996): 
64. Imura & l\fizusawa (1996): not listed. Pavicevic & Mesa

ros (1997): cd-rom. Rautenstrauch (1994): Pl. 8-9. 
Taxonomy: By Brezina (1994, 1 999) and Deuve (1994) 

listed as a subspecies of C scheidleri Panzer, 1 799 (monilis 
Fabricius). By Kleinfeld & Schutze (1999) listed as a syn

onym of C simulator Kraatz, 1 876. 
Geographical range: Endemic species of the Balkan 

Peninsula: E. Serbia, N.E. Bosnia, Bulgaria (except in the 

S.). Chorotype: SEU-DIBA. Range characteristics: Balk. 

Distribution in Europe: Bulgaria - Reported from the 

Danube Plain and a few localities in the Stara Planina (Peak 

Korn, Sliven, Peak Chumerna). Balkan Peninsula - N.E. 

Bosnia (Bjelasnica), E. Serbia (Tekia, Mt. Krs). 
Subspecies: See remarks in the Kry to the adults (p. 84). 

a) subsp. versicolor - Bulgaria (Stara Planina). b) subsp. 
simulator Kraatz, 1 87 6 - N.E. Serbia (Maidanpek, Kucai

na, Milanovac). 

Ecology: Mostly in foothills. For E. Serbia character

ised as a silvicol species, inhabiting deciduous forests in 

hilly regions (Pavicevic & Mesaros, 1 997). In Bulgaria from 

50 to 1 800 m (Guforguiev & Guforguiev, 1 995). 
Transect: Chapter 8: T-69. 

Biology: Activity - No data. Periodicity - No data. 

Food - No data. Larva: Food - No data. 

Conservation: According to Pavicevic & .Mesaros (1997), 
all forms that occur in E. Serbia are critically endangered, 

however no evidence has been given. 

02.022. C. (Trachycarabus) sibiricus 
Fischer von Waldheim, 1 822. 

General literature: Checldists and catalogues - Bre

uning (1 932): 482. Brezina (1 994): 22; (1999): 22. Deuve 

(1994): 1 10 [165]. Kleinfeld & Schutze (1999): 1 2. Kryzha-
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02 022 sibiricus (Trachycarabus) 

novskij et al. (1995): 40 [50] . Lorenz (1998): 75. Turin et al. 
(1993): 1 9. Iconography - Battani et al. (1995): Pl. 10-1 1 .  
Ghiretti (1996): 77-78. Imura & J\fizusawa (1996): Pl. 1 2  
[83]. Rautenstrauch (1 994): Pl. 22. 

Taxonomy: A few taxa have been listed as subspecies 

of C sibiricus in most literature, but treated as proper spe

cies in the present work: C bosphoranus, C errans and C. 
haeres. Recently a new species has been described from the S. 

Ural: Carabus (Tracf?ycarabus) kolosozi Zinovjev, 1997. The 

type specimens were described from Bashkiria, Duvan Dis

trict (Mesyagutovo village, bank of Ai River). After having 

examined the type specimens, we expect it to be synonyrnised 

with C. sibiricus karelini (Makarov,pers. comm.) 
Geographical range: From E. Russia, through Sibe

ria to Jakutia and Irkutsk province, N.E. Kazakhstan, W 
Mongolia. Chorotype: SIB. Range characteristics: 
EEur(E)-CSib. Distribution in Europe (and adjacent 
areas): Russian Plain - E. European Russia and Ural, in 

the W bordered by the Volga river; further to the W, it is 

replaced by the related species C. haeres. Reported from the 

Tartar republic (Pavlovka nr. Bugul'ma - ZIN; Musly

umovo - ZM) and also known from the environs of 

Samara (Utrobina, 1964) and Saratov (IZ) . With a scat

tered distribution in Bashkiria (U fa, Sulli - ZIN; Ai-River 

nr. Mesyagutovo - Zinovjev, 1 99 1 ;  Bashkir and Shulgan

Tash reserves - Koz'rninykh, in litt.) ,  as well as in the 

provinces of Perm' (Preduralye and Spasskaya Gora re

serves - Koz'rninykh, in litt.) and Chelyabinsk (Kusinski 

Zavod - ZIN). An isolated locality in the N., beyond the 

Polar Circle (S. Yamal Peninsula), was recently recorded by 

Andreeva & Eremin (1990). A species of the forest-steppe 

and steppe zones. 

Subspecies: For Europe we mention only: a) subsp. 
karelini Fischer von Waldheim, 1 830 - Transvolga region 

-Bugul'ma, provinces of Kazan, Samara and Saratov (ZIN; 

Utrobina, 1964). 



Ecology: Forest-steppe and grassland steppe. In the S. 

Yamal peninsula, where it is an uncommon species, usually 

on grassy herb patches within fields with boulder (Andreeva & 

Eremin, 1991); in Yakutia it inhabits floodland (river) mead

ows and steppe-like patches (Shilenkov & Averenskii, 1 991 ). 

Transects: Chapter 1: 1-2; Chapter 8: T-43, 46-47. 
Biology: Activity - No data. Periodicity - No data. 

Food - No data. Larva: Food - No data. 
Conservation: No data. 

02.023a. C. (Morphocarahus) zawadzkii 
Kraatz, 1 854. 

General literature: Checklists and catalogues - Bre
uning (1932): 322. Brezina (1994): 21; (1999): 20. Csiki (1946): 
142. Deuve (1994): 104 [143]. Kleinfeld & Schutze (1999): 

1 1 .  Kryzhanovskij et aL (1995): 39 [36] . Lorenz (1998): 75. 

Turin et aL (1993): 19. Iconography - Battoni et aL (1995): 
Pl. 5. Ghiretti (1996): 67. lmura & Mizusawa (1 996): Pl. 1 1  

[79] . Rautenstrauch (1994): Pl. 5-6. 
Taxonomy: By several authors (e.g. Brezina, 1 994; 

Deuve, 1 994; Pulpan & Hurka, 1 993), treated as a subspe
cies of C. scheidlen.Panzer, or C. monilis Fabricius). Exami
nation of the internal sac of C. i: seriatissimus Reitter, 1 896 
proves that it is possibly a good species, and not a subspe
cies. Localities of Carabus z. seriatissimus are the S. part of 

Maramures Mrs. and Rodnei Mts. (Sze!, in litt.). 

02 023 zawadzkii (Morphocarabus) 

02 023 zawadzkii 

Geographical range: A localised species, distribution 
stretching along the N. Carpathians. Chorotype: EEl.J
CARP. Range characteristics: Carp(N). Distribution in 
Europe: Poland (Burakowski, 1 973): Most probably ab
sent from this territory. Russian Plain - W. Ukraine (dis

tricts of Lvov, lvano-Frankovsk, Uzhgorod, Tshernovtsy): 
Ukrainian Carpathians and the adjacent regions (E. Beskids 

anf l.Jng County (= Komitat Ung), known from several 
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localities in the provinces of Zakarpatye, L'vov (IZ; ZM; 
MPGU; Ponomarchuk, 1 956; Rizun, 1 991).  Slovakia -
E.-most part of Slovak Republik. Hungary -Very limited 
distribution in the montane forests of N.E. Hungary: Zem
plen Mts., Cserhat Mts. and the water-meadow forests and 
wet meadows of the rivers Hernad and Bodrog. Romania 
- N.-most part of Romania, Maramures; Komitat Ung. 

Subspecies: Individuals from a restricted area (E. Slo
vakia; vicinity of Uzhgorod), with more pronounced inter
vals, were described as subsp. ronqyi Csiki, 1 906. In Hunga
ry the form C zawadzkii zawadzkii lives in Zemplen Mts. 
and along the Bodrog River, while C. zan.•adzkii ronqyi Csiki, 
1 906 inhabits the Cserehit Mts. and borders of the Hernad 
River. See note on questionable subsp. seriatissimus under 
Taxonomy. 

Ecology: Predominantly a forest species of lowlands 
hills, foothills and middle montane altitudes (Hfu-ka, 1 996). 

Transects: Chapter 8: T-7 6. 
Biology: Activity - No data. Periodicity - No data. 

Food -No data. Larva: Some morphological remarks have 
been given by Stiprajs (1 961:  L3). Food - No data. 

Conservation: No data. 

02.023b. C. (Morphocarabus) zherichini 
Shilenkov, 1 990. 

General literature: Checklists and catalogues - Brez
ina (1999): 21 . Kleinfeld & Schutze (1999): 1 1 .  Kryzha
novskij et al. (1 99 5): 39 [30] . Lorenz (1998): 73. 

Geographical range: C. zherichini Shilenkov 1 990, in
habiting vast areas of N. Siberia, is recently recorded also 
from the Polar Urals and with a distribution pattern that is 
quite similar to C. odoratus, C. truncaticollis, C. ermaki etc., it 
can probably be treated as a representative of European 
fauna. Maybe only a subspecies of C. mestscherjakon.i Lutsh
nik, 1 924. Chorotype: SIB. Range characteristics: 
EEur(E)-Sib. 

No further data. 

03. CARABUS S.STR. 

03.001. C. (Carabus) granulatus 
Linnaeus, 1 758. 

General literature: Checklists and catalogues - Bre
uning (1933): 525. Brezina (1 994): 1 5; (1999): 8. Deuve (1994): 
89 [1 1 6] .  Kleinfeld & Schutze (1999): 7. Kryzhanovskij et aL 
(1995): 37 [12]. Lorenz (1998): 69. Turin et aL (1993): 20. 
Iconography - Casale et aL (1982): fig. 101 .  Fore! & Leplat 
(1 995): Pl. 1; (1 998): fig. 1 .  Ghiretti (1 996): 40-41.  Imura & 

Mizusawa (1996): Pl. 2 [21].Jakobson (1905): Pl. 5. Pavicevic 
& Mesaros (1997): cd-rom. Rautenstrauch (1 994): Pl. 25. 

Geographical range: Asiatic-European species. Distrib
uted throughout Europe and N. Asia, from Ireland and N. 

N. and E. China (environments of Beijing) and Japan (Ho
kkaido, Honshu); in the N. to N. limits of forest zone, in 
the S. to N. Spain, S. Italy, Greece, Anatolia, the N. Cauca
sus, S.E. Kazakhstan. Introduced and established in N. 
America. Chorotype: ASE. Range characteristics: Eur
Sib-EAsi. Distribution in Europe (and adjacent areas): 
Fennoscandia -Norway, along the S. coast, up to Bergen; 
Sweden, not rare in the S. districts, up to about 63°N; Fin
land, relatively abundant and widely distributed in the S., 
scattered to Oulu area in the N. Denmark - All over the 
country, common. British Isles - \X'idespread and abun
dant, especially in Ireland (commonest species); only few 
(older) records from the E, highlands of Scotland. Neth
erlands - One of the commonest and most widespread 
species. Belgium - Same as for the Netherlands. Germa
ny - Widespread and common; in all Germany the most 
abundant species in moist, open biotopes. Poland - Com
mon throughout the territory. Baltic - Reported for all 
countries. Byelorussia - Recorded in all provinces, but 
nevertheless it seems to be uncommon. Russian Plain -
All of European Russia, the N. range limit reaches 65°N 
and goes through S. Karelia (Petrozavodsk), Onega, Arch
angelsk, Pechora and list' Tsil'ma river basins (ZIN: Pop
pius, 1 905). To the S., C granulatus penetrates along rivers 
into the steppe zone (S. Moldova, Odessa, Kherson, Crimea, 
Provinces of Rostov, Volgograd, Uralsk and Orenbrug -
ZIN, Z::\1), and is also known from Ciscaucasia and Cauca
sus. A polyzonal species. Moldova - In the S., the flood
plain forests E. of the Prut river, and in the Kodry Hills. 
Czechia & Slovakia - All over the territory and common. 
Hungary & Romania - Distributed across the territory, 
ranging from frequent to common. Bulgaria - Mainly in 
the W and C. part of the country, including the Thracian 
lowland and lowlands in the S.W. (Boboshevsko-Simitly 
valley, Sandanski-Petric valley; also along the Black-Sea coast 

'.>PLC! \ L. P.\ RT Spain to E. Siberia, Corean Peninsula, Sakhalin, Mongolia, 03 001 granulatus (Carabus s.str.} 
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03 001 granulatus 

(Kranevo, Kamchiya, Vasiliko, Arkutino). Balkan Penin
sula - Especially in the lowlands and hills, covering vast 

areas in Slovenia, W and E. Croatia, Dalmatia, C. Bosnia, 

Serbia as well as few occurrences in S.E. Macedonia and in S. 
Herzegovina; but absent from a major part of the C. mon

tane territory; Greece including the Peloponnisos. Austria 
- Widespread throughout the territory. Switzerland - On 
the N. side of the Alps, including the hills and montane 
zone of the Jura; also in the S. valleys of Graubiinden and 
Tessin. Absent fron the C. Alps and valleys in this area. 

Italy - Distributed in N. Italy and a large part of the C.W 

peninsula; very rare in S. Italy: Calabria. France - Most of 
F ranee; in the mainland only absent from the Mediterranean 

'olive' area in the S. In Rhone-Alpes not widespread, obvi
ously restricted to the river areas. Also present in the E. 
humid regions of Corsica; absent from C. and W Corsica. 

Iberian Peninsula - Only in the N.E. of Cataluiia: High 
plateau of the river Fluvia, not in the lowland Mediter

ranean part. 
Subspecies: a) subsp. granulatus - Femora black, 

sometimes red. Inhabits the most of the species area in 
Europe from Scotland, N orway, N. Russia (Murmansk, 
Arkhangelsk provinces) to N. Spain (Cataluiia), S. France 
(except lowlands of Provence), Switzerland, Croatia, N. 
Bosnia, Bulgaria, S. Ukraine. In W England transitional 

populations to subsp. hibernicus, in S. Alps to subsp. inter
stitialis. b) subsp. hibernicus Lindroth, 1 956 - Ireland. c) 

subsp. interstitialis Duftschmid, 1 812 - Italy, Corsica, S.E. 

Alps in Austria, \'{'. part of Balkan peninsula from Dalma

tia to Albania. - Large individuals from Albania have been 

described as miridita Apfelbeck, 1 901,  they form no geo

graphical race. Similar specimens can be found on Corsica 
too (corsicus Born). d) aetolicus Schaum 1 85 7 - N. Greece. 

A form with the characters of this subspecies has recently 

been discovered in W Turkey, and in S.E. Italy (Puglia and 

Basilicata). e) subsp. crimeensis Breuning, 1 933 - Foot

hills and mountains of the Crimea. t) subsp. parallelus 
Faldermann, 1 835 - Russia: Lower Volga, N. Caucasus, in 
lowlands and foothills. g) subsp. duarius Fischervon Wald
heim, 1 844 - E. part of the European Russia (Samara, 
Orenburg provinces, S. Ural); W and C. Siberia (in 
forest-steppe and taiga zones), Kazakhstan, environments 
of the foothills of Tian-Shan in Central Asia, N.W 11on

golia. h) subsp. calabricus Spettoli & Vigna Taglianti, 2001 
- S. Italy, Calabria, montane forests in Serre Calabre region. 

Ecology: In general, a very eurytopic species of moist 
to wet habitats (Sharova, 1 984; Matveev, 1 988). Ratl1er hy
grophilous, living mostly in lowlands or footllills some
times up to the montane region, e.g. in the Swiss Jura 

(Hurka, 1 996; Marggi, 1 992) but not in alpine habitats 

(Koch, 1 989). According to Hoffmann (1 907), in C. Eu

rope mainly from lowlands up to 800 m. In Italy as a rule 
from 0 to 1 500 m, sometimes (very rare) up to 2000 m 
(Casale et aL, 1 982). In Ireland on a broad variety of wet 
soils, widespread and common (Anderson et al, 2000). 
Generally inl1abiting moist to wet, not too dense forests 
and meadows, also along shores of lakes and rivers and it 
is often abundant on cultivated land, especially in wet grass

lands (Basedow et aL, 1 976; Lindroth, 1 985; Thiele, 1 977). 

In Germany and the Netherlands a dominant species in 
flood plain and water meadows along lowland rivers such 
as the Rhine Oarmer, 1 973; Thiele, 1 977; Turin, 2000). Tol

erant of inundation (Blumenthal, 1 981);  in a meadow in 
N.W Germany, the beetles were able to survive an inunda
tion of si.x months during hibernation (Fuellhaes, 1 997). 

In the Rhone-Alpes (Coulon et aL, 2000) where it reaches 

the S.E. of the distribution in France, restricted to the hu
mid and cool lowland-river areas in the N. of this region. 
Besides this, also present in isolated populations in some 
valleys, sometimes up to 1 000 m. In Hungary everywhere 
in soft-wood river forests, wet meadows and reedland. 
Mostly absent from Mediterranean landscapes. In former 

Yugoslavia also quite eurytopic, inhabiting swampy areas, 
meadows, deciduous forests, generally confined to lowlands 
and hills. In Bulgaria from 0 to 1 000 m (Gueorguiev & 
Gueorguiev� 1995). The habitat preferences are similar in Yaku
tia where it also inhabits wet meadows, scrub along rivers 
and irrigated arable land (Shilenkov & Averenskii (1 991). In 
Moscow province in humid deciduous or mi.xed forests, wet 
fields, swampy places and agricultural habitats (Fedorenko, 
1988). In the Ukraine in floodland forests (Petrusenko, 1 971 ). 

"Weber (1 965b) carried out an experiment, which indicated 
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that the animals could detect a moisture gradient with avail
ability of 5 antenna! segments, but not when the antennae 
were reduced to 4 segments. In the Netherlands, it has no 
special preference for coastal habitats (f urin, 1 991, 2000). Note. 

Like several other carabid species (e.g. Pterostiehus (i\Jelanius) 
madidus f. eoncinus), C. granulatus has a form with red legs (f. 
n!fofemoratus). It occurs in the Netherlands especially on the 
island of Texel and in the \X'. part of Denmark (Bangsholt, 
1 983); in Germany, it is also widely distributed (Barner, 193 7; 
Mletzko, 1970). The distribution of the proportion of red
legged individuals in a population is probably linked to cli

matic factors, possibly to a cooler and more maritime cli
mate; compare e.g. with the study of the distribution of leg
colour morphs (form eoncinnus Sturm) of Steropus (Steropid
ius) madzdus (Fabricius, 1 775) (Terrell-Nield, 1 990), and with 
the form rufifemoratus Stephens of Platysma (i\Jelanius) nigrita 
(Paykull, 1790) (Anderson, 1993). 

Transects: Chapter 1 :  I-1, 2; Chapter 8: T-04-07, 09, 1 2-
1 4, 16-18, 20-33, 35-36, 38-41 ,  44, 46-48, 50, 54-58, 60-61, 
63-64, 68-69, 71 -73, 75-81, 83-85 and 88-90. 

Biology: Activity - It is reported to be active both 
during the night and the day (Thiele & Weber, 1 968; Hfuka, 
1 973) but in the N. probably predominantly nocturnal 
(Thiele, 1 970; Lindroth, 1 985; see also under Dispersal pow

er). Also Drees & Huk (2000) reported a mainly nocturnal, 
especially active during the first hours of darkness, but also 
substantial diurnal activity with significantly higher activity 
of females in the afternoon. For both sexes there was an 
almost linear correlation with temperature, with an equal 
threshold of about 8°C. Periodicity - In general, it can be 
characterised as a spring breeder without larval, but \vith an 
obligatory adult diapause. Adults are most active in May
June; the hibernated adults become active and copulate from 
the end of :\farch onwards. Oviposition (appr. 25-40 eggs 
- Huk & Kuhne, 2000; Scherney, 1959), size 4 x 1 mm in 
separate cells in the soil, from May to August, but mainly 
during May-June (Arndt, 1989; Fore! & Leplat, 1 995; Hfu
ka, 1 973). Berlov & Berlov (1 984) found for the Baikal re
gion egg sizes of 4.2 x 1 .8 mm. The eggs hatch after one 
week. Larvae occur from May onwards and remain active 
during the summer. Ll occurs from May to August, with 
maximum numbers in July, L2/L3 from May to Septem
ber, with maximum numbers in August-September (Hfu
ka, Le.). Development to adult, without larval diapause, 
takes 7 to 9 weeks ( 40-55 days, including prepupal stage of 
6-10 days after Sturani, 1 962). Development of eggs: 6-12 
days, Ll:  7-10 days, L2: 7-1 2  days, Ll: 16-21 days and the 
pupation lasts 7-12 davs. Similar figures were found during 
laboratory experiments in the Baikal region (Berlov & Ber
lov, 1 997b; 1984). Teneral animals can be found from July 
to the end of September. According to Hfuka (Le.), some 
young adults hibernate in their pupal chambers, but most 
are active for a period (especially in the forests) before they 
hibernate from October onwards under bark or at the foot 
of trees often near water, often aggregated in very large 
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groups (Arndt, 1 989; Casale et al., 1 982; Lindroth, 1 974; 
1 985; Scherney, 1961;  Turin, 2000). Many old adults hiber
nate and reproduce for a second time. Population-genetic 
studies in Westphalia (Germany) revealed a large variation 
in local abundance and reproduction during the year as well 
as recurring fragmentation of a population (separation of 
local groups) and subsequent reassembly during hiberna
tion (Horstmann & Reimann, in litt.). Food (Larochelle, 
1 990; Casale et al, 1982) - Snails, worms and insect larvae, 
such as of Lptinotarsa deeemhneata (Coleoptera, Chtysomel
idae), pupae of ants. Also adults belonging to Coleoptera 
(e.g. Carabidae and Staphylinidae), carrion of snails and 
frogs. In captivity, they also accept caterpillars, raw meat, live 
snails, chopped mealworms (Coleoptera, Tenebrio), ginger
bread, bread soaked in sugared milk or water, and even 
plain bread. In Poland it was observed to predate most 
frequently earthworms and, if available, leatherjackets 
(Diptera, Tipulidae), but to avoid wireworms (Coleoptera, 
Elateridae) (Lukasiewicz, 1 996). Feeding has also been in
vestigated by serobiological methods (Gryuntal & Sergee
va, 1 987), revealing that no preferences could be shown for 
the 1 0  tested groups of soil inhabiting fauna. Larva -
Described by Schiodte (1876: L3), Vacher de Lapouge (1905: 
L2), Verhoeff (19 1 7: L1 -L3) and key: Arndt (1985, 1991b).  

Food - Earthworms in the laboratory and in the field, in 
general the same as the adult (Arndt,pers. observ.). The larva 
moves very well and is able to cross water easily during 
rainfall (Fore! & Leplat, i.e.). Dispersal power: Wing di
morphic; like most Carabus species regularly unwinged in 
most parts of its distribution, but long winged individu
als occur in C. European populations in low numbers, and 
according to Lindroth (1985), flight observations are avail
able from C. Europe (Henseler, 1 938). Neculiseanu & Mata
lin (2000) reported flight records to light from Moldova, 
Vigna Taglianti & Rossetto (in: Casale et al., 1 982) from Italy 
and Larochelle (1 975) from Quebec. In Germany, winged 
specimens have mainly been found in the lowlands (Hori
on, 1 941 ). However, most specimens examined in N.W and 
N.C. Europe, showed no functional wings and no devel
oped flight muscles (Bangsholt, 1 983; Desender, 1 989; Tietze, 

1 963). The species is able to swim short distances (Casale et 
al., 1 982). It has a good locomotory power. In the laborato
ry, Mossakowski & Stier (1983) recorded a maximum speed 
of 20 cm/ sec, and Scherney (1 960c) measured an effective 

movement in the field of 120 m in 1 0  days. The results from 
experiments in fenced enclosures showed that locomotory 
activity for both sexes started at ea 8°C (at ground level) and 
increased with temperature to a maximum at ea 20°C (Drees 
& Huk, 2000). Moreover, the males showed significantly high
er activity and more directed walk than the females, whereas 
the latter appeared to be more active during day time, espe
cially the afternoon. The directed walk of the (almost exclu
sively nocturnal) males can be explained by active search for 
females leading to a regular change of location. The females 
with the partly diurnal activity, lay eggs during the resting 



period of the males, without interruption by individuals 

that want to copulate (Drees & Huk, Le.) . The species moves 
and climbs well in dense vegetation (Heydemann, 1957); in 
moist woodland also on trees and many observations on 
Alnus trunks (Assmann,pers. obsern). It was the first Carabus 
species that successfully invaded the newly reclaimed polders 
in the C. Netherlands (Haeck, 1971), where it first colonised 
the (older) dikes that already surrounded the polder. 

Conservation: The species is, within its area of distribu
tion, one of the commonest of all Carabus and generally not 
endangered. In many N.W. European regions, the numbers 
of records increased recently and it is probably expanding 
(Desender & Turin, 1989). It seems to be tolerant of agricul
tural fertilisation and pollution; in Byelorussia (Mogilev dis
trict) it was one of the few survivors on a heavily chemically 
polluted field (Chumakov, 1986). This applies also to the 
situation in Italy. However, it is declining in some over-culti
vated habitats and furthermore it is very localised in S.-most 
of its distribution (S.E. Italy, Puglia and N. Greece). In gen
eral, the removal of old trees and trunks, in which the species 
hibernates, will probably affect it adversely. Pavicevic & Mesa
ros consider the form paludicola Miiller from S. Dalmatia and 
S. Herzegovina, as vulnerable. 

03.002. C. (Carabus) menetriesi 
Hummel, 1 827. 

General literature: Check.lists and catalogues - Bre
uning (1933): 544. Brezina (1994): 15;  (1999): 9. Deuve 
(1994): 90 [1 1 7] .  Kleinfeld & Schutze (1999) :  7. Kryzha
novskij etaL (1995): 38 [15] . Lorenz (1998): 69. Turin et aL 
(1993): 20. Iconography - Ghiretti (1996): 42. Imura & 

Mizusawa (1996): Pl. 2 [19]. Rautenstrauch (1994): Pl. 25. 
Taxonomy: A single female was recorded from S.W. 

Bulgaria (Belasitsa Mt.) possibly belonging to an un-

03 002 menetriesi (Carabus s.str.) 

03 002 menetriesi 

described subspecies according to Gueorguiev & Gueorguiev 
(199 5). The locality, however, seems very doubtful from a 
faunistic point of view. 

Geographical range: European species. In C. Europe a 
relict of the last glacial period. N.E. Europe and the W-most 
part of Siberia, and isolated populations in the mountains 
of C. Europe and doubtfully in W Bulgaria. Chorotype: 
EEU. Range characteristics: CEur-EEur(Nq-WSib. Dis
tribution in Europe (and adjacent areas): Fennoscan
dia: Extreme S.E. Finland, Karelia (Du Chatenet, 1986). 
Germany -Mentioned as an extremely endangered species 
for Mecklenburg-Vorpommern, Sachsen and Bayern. Sev
eral populations are currently known from SE Bavaria (Bay
erischer Wald) and S Bavaria (pre-alpine morainic area), an
other population from Mecklenburg-Vorpommern (Peen
etal); the situation in Saxony (Hermannsdorfer Wiesen, see 
Niissler, 1969; Arndt, 1989) is not cleared yet, because the 
last record dated from 1980 (Trautner and Tolke,pers. comm.). 
Poland - Scattered throughout the E. part of the country, 
not in the S. montane area. Baltic (Stiprajs, 1961; Spuris, 
1983) - Scattered occurrences in all three countries. 
Byelorussia - In most of the W. territory. Russian Plain 
- N. to Vyborg district, near Finnish border; Karelia, near 
river Svir. The middle stretch of European Russia, from S. 
Karelia and Komi (62-63°N) to C. Ukraine (50°N) and 
Middle Urals. More common in the N.W. regions of the 
Russian Plain (including Estonia, Lithuania and Latvia). ':'l't 'Cl . \ I  I' \frl 
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Known also from Byelorussia (Berezina reserve - Khot'ko 
et al, 1 989), N.W Ukraine (old records, not found in the 
last 50 years - Rizun, ;n !itt.) and C. Ckraine, in the S. to the 
provinces of Poltava (Zolotonosha, Domontovo -
Kieseritsky, 19 15; ZIN) and Sumy (Trostyanets Forestry 
Smetanin, 1 981). The S. range margin coincides with the 
line Poltava- Kazan' (IZ) -Ekaterinburg. Distributed from 
the middle taiga subzone to the N. forest-steppe. Czechia 
& Slovakia - Bohemian and Saxonian mountains (Suma
va and Krusne Hory ;\fts.); two confirmed records from 
Slovakia. Bulgaria - One doubtful record from Belasitsa 
Mt. (ssp. pacholei; needs confirmation, see under Taxono
m.y). Austria - Mentioned from N. Oberosterreich - N. 
Niederosterreich and Tirol, indicated as a glacial relict. The 
population in Tirol is probably extinct. 

Subspecies: The following subspecies have a restricted 
distribution within Europe: a) subsp. menetriesi - Main 
area of distribution: N. and C. parts of European Russia 
(to the S. part of the taiga zone), W Siberia (Tyumen prov
ince), N.E. Ukraine, Baltic States, Poland, N.W-Slovakia. In 
general fairly rare. b) subsp. pacholei Sokolar, 191 1 - C. 
Europe: S.  and N.E. Czechia, Saxony, :\1ecklenburg-Vor
pommern, E. and S.E. Bavaria, E. and N. Austria, scat -
tered, rare and most probably endangered; one doubtful 
record from Bulgaria, Belasitsa. 

Biogeography: Relict of the last glacial period, with 
several isolated populations in C. European mountains in 
Bavarian and Bohemian forests, as well as in N.E. Austria 
(Du Chatenet, 1 986; Hurka, 1 996; .Mand!, 1956-1958). 

Ecology: The species lives in wooded Sphagnum bogs 
and forest swamps on alluvial and dilluvial grounds, often 
in more or less isolated populations. C. menetriesi paeholei is, 
according to our current knowledge, restricted to transition 
mires and quaking bogs and - only few records until now -
raised bogs (Trautner, pers. comm.) In part also in montane 
forest and grassland bogs and swamps (mostly with Sphag
num). It is a pronouncedly hygrophilous species with a be
haviour that is reported to resemble that of C. elatratus (Lin
droth, 1 985), but according to recent records, restricted to 
transition mires and quaking bogs (Trautner, pers. eomm.). 

Transects: Chapter 1 :  1-2; Chapter 8: T-40 and 44. 

Biology: In general, the biology is very similar to that 
of C. granulatus (Arndt, 1 989). Activity - At least partly 
diurnal (Niisler, 1 969) . Periodicity (Hurka, 1 973) -
Reproduction takes place in spring or summer depending 
on altitude. Oviposition from April onwards to the end of 
July; highest activity of the adults in Latvia in May (Stiprajs, 
1 961). The duration of oviposition can be up to a month 
per female during which period 1 0-25 eggs can be laid 
(Niissler, 1 969; Stiprajs, 1 961  ). No observations on larvae 
are available from the field. From various breeding experi
ments, Hfuka (Le.) concludes that the development takes 
place without larval diapause and he mentions the follow
ing data: eggs: 4-8 days, Ll :  6-7 days, L2 and L3: both 8-9 

Teneral animals occur in autumn and most of them are 
active before they hibernate in tree trunks or under mosses. 
According to Niissler (1 969), the adults do not live much 
longer than 10 weeks after the winter period. Food-Diptera, 
Plecoptera and Trichoptera and small slugs (Larochelle, 1990; 
Niissler, 1 969). Larva - Described by Hurka (1970, 1 971a: 
L1-L3). Food - Earthworms (Niissler, Le.). 

Conservation: According to the impression of several 
collectors, it is declining in many areas, probably, partly, due 
to the same reasons as for C clatratus, which also inhabits 
wetlands. Especially the subsp. paeholei Sokolar, seems to 
be seriously endangered in its C. European area. In contrast 
to C. clatrat11s, it might be especially endangered because it 
often inhabits very restricted and local habitat patches (Arndt, 
pers. observ. ) . 

04. EUCARABUS GEHIN, 1 885 

04.001. C. (Eucarabus) arvensis 
Herbst, 1 784 (= areencis auct.). 

Note: It is already for a long time unsure what is the 
right name for this species. In the original description the 
name arcensis has been published. However soon after, 
Paykull (1790) mentioned it as arvensis and this was widely 
accepted, e.g. in the important works of Sturm (1 815), 
Heer (1 837, 1 841), Redtenbacher (1858), Ganglbauer 
(1 892), Heyden et al. (1 906), Reitter (1 908), Breuning 
(1923), Vacher de Lapouge (1 929-1932), Jeanne! (1 941) 
and Casale et al. (1 982). In his Coleopterorum Catalogus, 
Csiki (1 927) was perhaps one of the first to mention it 
arcensis again. However the note of Lindroth (1 97 4) in his 
key to the British carabids: 'areensis no doubt printer's 
error', seemed to established the situation and also in the 
world list of Deuve (1994) the name arvensis was accepted. 

:'l'i Cl\ i  P \R r days and the pupae: 1 0-1 1 days; all together 45-50 days. 04 001 arvensis (Eucarabus) 
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04 001 arvensis 

However, the recent lists of Brezina (1 999) and Lorenz 

(1 998) use arcensis again. Because it is clear that arcensis is 

not correct in Latin and should be regarded as nomen lap
sus, we consider the most widely used arvensis as the valid 

name for this species, and are in this supported by the 
Code of Zoological Nomenclature, edition 1 999, art. 
32.5. 1 ,  valid since 1 ''of January, 2001 .  

General literature: Checklists and catalogues - Bre
uning (1932): 382. Brezina (1994): 16; (1999): 7. Deuve (1994): 
92 [123]. Kleinfeld & Schutze (1999): 7. Kryzhanovskij et al. 
(1995): 35 [3] . Lorenz (1998): 70. Turin et al. (1993): 20. Ico
nography- Casale et al. (1982): fig. 94. Forel & Leplat (1995): 
Pl. 1-2. Ghiretti (1996): 43-46. Imura & Mizusawa (1996): Pl. 
2 [16]. Jakobson (1905): Pl. 5. Pavicevic & Mesaros (1997): 
cd-rom. Rautenstrauch (1994): Pl. 1 7-18. 

Geographical range: Palaearctic species. Distributed 

throughout N. and C. Europe and Siberia to Sakhalin, N. 
China, Korea, Kurils and N. Japan. Chorotype: SIE (po

lyzonal - Sharova et al., 1 984) .  Range characteristics: 
Eur-Sib-EAsi. Distribution in Europe (and adjacent 
areas): Fennoscandia - Norway: only in the S.; Sweden: 
to about 61°N but rare; Finland: rare in the S. Denmark 
- Mainly E. Jutland and Zealand, local and rare. British 
Isles - Ireland, widespread in the upland, but local, most 
common in the N. (Anderson et al., 2000). Most of Brit

ain: England, N. to Cumberland, Wales, Scotland, especially 

occurring in the upland and wetter parts, locally not un-

common. Netherlands - Mainly in the C. and E. part of 

the country, locally common. Belgium - Seriously de

clined in N. and C.; now almost restricted to the E. Ger
many - A scattered distribution is reported, covering all 

of the territory; in general uncommon and for many re

gions, vulnerable or endangered. Poland - Distributed 
throughout the territory. Baltic - Occurring in all three 

countries. Byelorussia - All over the territory. Russian 
Plain - Distributed from the Ukrainian Carpathians, 

through the middle stretch of European Russia to the C. 

Urals, N.E. European Russia and Polar Ural. N. to the 
Svir province, to about 61  °N in the W. (Vyborg and 
Petrozawodsk provinces), and 65-67°N in the E. (two 
old records from Pechora Basin (Lindroth, 1 945, after Sahl

berg, 1 898) and Polar Ural - ZIN), S. to the line Kishinev 
- Kanev - Les-na-Vorskle Reserve - Voronezh Reserve -

Penza - Samara - Bashkir Reserve, which coincides with 

the S. margin of the forest-steppe zone. Known from S 

Karelia (Uzenbaev et al., 1986, ZIN), Latvia (Gartsiems -

Stiprajs, 1961 ; ZM), Lithuania (Yurbarkas - ZIN), Esto
nia (Riga - Haberman, 1968; ZIN), Byelorussia (Berezi
na, Belovezha, Pripyat and Nalibokskaya pushcha reserves, 

Mogilev, Ushachi - Khot'ko et al., 1989; Chumakov, 1987, 
1990; ZIN; MPGU), N. and C. Ukraine (Transcarpathia 

and Carpathians - Ponomarchuk, 1 956; Rizun, 1991 ;  
Markovichi - ZIN; Rostochye Reserve - Zagaikevich et 
aL, 1 989; Kanev Reserve - MPGU), N. and C. Moldova 
(Kipriyani - Adashkevich et al., 1 973, Kishinev - MPGU), 
several localities from the provinces of St. Peters burg, Vo

logda (Darwin Reserve - Matveeva et aL, 1984), Kostro
ma, Vyatka, Moscow, Kaluga, Ryazan', Bryansk, Belgor

od, Voronezh, Penza, republics of Komi (Koz'minykh, 

in litt.), Mordovia (Mordov Reserve - Feoktistov, 1979), 
Mari (Svetlyi nr. Yoshkar-Ola - MPGU), and Tartar (Ka
zan' - IZ, ZM; Raifa Reserve - Zherebtsov, 1979). In 
Cisuarlia and Urals known from Bashkiria (Bashkir Re

serve - Koz'minykh, in /itt.), Perm' (Basegi Reserve -

Koz'minykh et aL, 199lb; Spas-Barda - Shilenkov & 

Voronov, 1 973), Ekaterinburg (ZIN), Chelyabinsk 

(Bol'shoi Kuyash Lake - Field report of the Institute of 

Evolutinary Morphology & Ecology, Moscow, 1981;  Che
lyabinsk - IERZ; Il'men Reserve - Lagunov, 1982; Mis
yash - Voronin, 1987). There is a doubtful record from 

the Caucasus (Teberda, Uriup River - ZIN). From the S. 

taiga subzone to the S. limits of the mixed forests, isolat
ed also in the forest-steppe. Czechia & Slovakia - All of 

territory, locally common. Hungary - Sporadically found 
in the mountains. Romania - C. and C.E. Romania (gen

erally distributed in the E. and S. Carpathians and in Tran
sylvanian Mts.). Balkan Peninsula - Restricted to the N.; 
Slovenia Oulian Alps, Prekmurje, Pohorje) and an isolat
ed occurrence in E. Croatia (Slavonia). Austria - Report
ed from nearly all parts of the country. Switzerland -
In the Jura from Geneva (where it has declined heavily; 

formerly common but no records for 80 years) to Solo- � l'l'C l . \ I  I' \ !{ [ 
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turn (montane); near Basel (hills) and in the Kalkalpen 
from Schrattenfluf to the Walensee (sualpine to alpine) . 
Italy - Restricted to the N./N.E. mountains; Venecia and 
Venecia Tridentina (a record from the frontier Piedmont
France (Monginevro) has to be confirmed). France - Re
ported from the larger part of the territory, but mostly 
uncommon. It is absent from Bretagne and the area S. of 
the line La Rochelle (Atlantic coast) - Nice. 

Subspecies: a) subsp. arvensis - Germany (except its 
S.W parts), Austria (except the Alps), N. Czechia, Poland, 
Fennoscandia, Baltic States, N. and C. Russia. In the E. of 
Volga, some populations have very short lobes at the hind 
angles of the pronotum (baschkiricus Breuning, 1932) ; they 
form the transition to the Siberian subsp. conciliator Fischer 
von \'falheim, 1822. W. Hungary (Sopron Mts., K6szeg Mts., 
6rseg and Bakony Mts.) . b) subsp. noricus Sokolar, 1 9 1 0 -
Jura, N. and E .  Alps to S.E. Austria and N.E. Italy, moun
tains of Czechia; mostly alpine meadows above 1 800 m. c) 
subsp. carpathus Born, 1 902 - S. Alps, Carpathian Mts. of 
N. Moravia, entite Slovakia, S. Poland, Romania, Ukraine; 
also in the lowlands of Gkraine to Kharkov province. N. 
Hungary (Matta .\Its. and Zemplen .\Its.) d) subsp. vene
tianus Bernau., 1914- fully isolated geographically: S.E. Alps 
in N.E. Italy ('Alpi e Prealpi Venete, Venezia Tridentina') and 
S.W Slovenia. e) subsp. sylvaticus Dejean, 1 826 - British 
Isles, N. and C.E. France (also in Rhone-Alpes), Belgium, 
�etherlands, S.W. Germany, W Switzerland. In the moun
tains of S.E. France, several isolated populations have been 
described as distinct subspecies (janigei Colas, 1 97 1 ;  thebaudi 
Colas, 1 971) . Quite distinct specimens from the Cevennes, 
have been described as costalis Vacher de Lapouge, 1908. 

Ecology: Characterised as a xero-thermophilic species 
that occurs on sandy or peaty soil by many authors, in the 
N. part of its area of distribution a very typical, often 
dominant species of heath vegetations (Koch, 1 992; Mos
sakowski, 1 970b; Thiele, 1 977) . According to Hoffmann 
(1 907), in C. Europe mainly from 300 to 2000 m. In N.W 
Europe (British Isles, Netherlands, Denmark, Scandinavia) 
usually in rather dry and open habitats such as Calluna 
heaths, sandy grasslands, often with scattered (pine) trees, 
but also in thin forests and especially forest clearings (Lin
droth, 197 4, 1 985; Turin et al., 1 99 1  ). In N. Germany, it 
prefers wet heathlands and peat bogs, overgrown with 
Sphagnum (.\fossakowski 1 970b; Assmann, 1 983) . In N. 
Ireland, primarily montane, but also on the Atlantic heaths 
of Donegal (Anderson et al., 2000) . In E. and S. Europe 
predominantly in forest habitats, including forest edges, 
clearings and scrub communities (Stiprajs, 1961;  Petrusen
ko, 1 97 1 ;  Zherebtsov, 1979; Du Chatenet, 1 986) , less fre
quently in open habitats and heath vegetation; at high 
altitudes in the C. and E. and in the S. Alps of Italy in 
alpine pastures (2000 m: Casale et al., 1 982) also in alpine 
pastures and steppes in Slovakia (Hurka, 1 973, 1 996; 
Arndt, 1 989) . For Switzerland, it was reported from quite 
different habitats: a) in the Jura up to 1 600 m from poor 
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meadows, b) near Basel especially from forested hills, and 
in the C. Alps (Kalkalpen) from alpine habitats, up to 
2100 m and higher (Marggi, 1 992) . In Hungary first of all 
a species of montane coniferous forests (Bazziano-Abi
etum prealpinum, Piceetum abietis, Genisto nervatae-Pin
etum), but also in Carici brizoidis-Alnetum as well as in 
open meadows. In the Moscow province, mostly in co
niferous forests (spruce and pine), rarely in oak forests 
(Fedorenko, 1 988) . Shilenkov & Averenskii (1 99 1) report 
the species (ssp. conciliator) for Yakutia as inhabiting plac
es near water basins and wet herb meadows, which differ 
considerably from the habitat preferences in W Europe. 
Some of the various habitat preferences are clearly related 
to particular subspecies. 

Transects: Chapter 1 :  I-1 ,  2; Chapter 8: T-04-09, 1 1 , 13-
17,  21, 23-28, 30-31 ,  33-35, 38-40, 45, 55, 58, 73, 75-76, 79 
and 89-90. 

Biology: Activity - It is reported to be active during 
the night and day (diurnal activity about 70%: Lauter
bach, 1 970; Van der Ent,pers. comm. ; about 22%: Grum, 
1 966) . Mainly day active (> 70%, Van der Ent,pers. comm.). 
Periodicity - An early species, reproduction in spring, 
larval development in summer and hibernation as ima
go; this pattern holds for most parts of Europe (Stura
ni, 1 962; Hfuka, 1 973; Arndt, 1 989; Kozyrev, 1 989; Turin, 
2000) . The females lay ea 25 eggs (size: 4 x 1 mm) in a 
period of ea. 1 0  days after copulation in spring and early 
summer: April-May (at lower altitudes) to June-July (in 
the mountains). Stipraj s (1 96 1) observed that, in captiv
ity, females can have fertile eggs in their ovaries from 
April onwards. Development of larvae takes only a few 
weeks, they occur, depending on altitude, from May to 
August. The larvae remain, without diapause, active at 
the soil surface, especially during sunshine (Den Boer, 
1977) . Pupae occur in July-August, occasionally by June. 
Most of the young adults emerge in early autumn (Au
gust-September) and are active until hibernation takes 
place (Arndt, 1 989; Casale, 1 982) . In two N.W German 
populations, the beetles caught in late summer/ autumn 
(after period of oogenesis) were, except for very few spec
imens, young adults (mostly newly hatched) . In the fol
lowing spring, before oogenesis starts, however, the pro
portion of old adults (showing corpus luteum) was about 
30-40 %. Therefore, a dormancy of many months (from 
the end of the oogenesis period in June/July to April 
of the next year) has to be assumed for the old adults 
(results from ovary sections: Storre et al, 1 996) . Larvae 
developing in late summer, hibernate probably as L3 
and pupate next spring (Hurka, 1 973) . The development 
lasts about 2-2.5 months (Denmark: Larsson, 1 939) , 
whereas Stiprajs (Le.), refering to his rearing experiments, 
states the following periods: development of eggs 9-12 
days, L1 7-8 days, L2 7 -8 days, L3 8 days and the pupa 8-
11 days, in total 41 -43 days. For S. Europe, Sturani (1 962) 
mentions 30 days for development of larvae. Hiberna-



tion in N. Germany, mainly under mosses in the soil, in 

S. Germany often aggregated under bark (Blumenthal, 

1 981) .  Food - In the field, larvae of Agrotis (Lepido

ptera, Noctuidae) and snails (e.g. Helix arbustorum) . In 

captivity, it accepted earthworms, caterpillars, raw meat, 

minced meat, crushed snails, fruits (apples), ginger bread 
and bread soaked in sugared milk (Larochelle, 1 990). It 

disliked myriapods, larvae of elaterids (Coleoptera, Ela

teridae) and Araneae; but could eat 25-75% of its own 

weight of earthworms (Pankevitch, 1 978) .  Feeding has 

also b een investigated by serobiological methods 
(Gryuntal & Sergeeva, 1 987), revealing that no dear pref
erences could be shown to 1 0  tested main groups of 

soil invertebrates. Larva: Described by Vacher de 

Lapouge (1 907: L1 -L3), Hurka (1 971 b) and key: Arndt 

(1 985, 1 99 1  b) . Food - in captivity the same as the 
adults; also chopped mealworms (Larochelle, le.). Dis
persal power - Van der Ent (1 990) investigated a Dutch 

heathland, and showed a mean adult dispersal of 6.5  

m per day, effectively resulting in an average (theoreti
cal) displacement (relocation) of 1 40 m during the yearly 

period of activity. 

Conservation: In N.W: Europe (Belgium, Netherlands 

and Denmark), a declining species (Desender & Turin, 
1 989), most probably due to nutrient deposition (by rain) 

on poor soils in heathland and subsequent domination 
of grasses (Deschampsia) . Management by means of peri

odic removal (perhaps also accidentally by fire) of the up
per layer of heathland, overgrown by grasses, can be of 

help for survival of populations, if performed in a step 

by step program. The beetle declined after sod cutting in a 

Dutch heathland and was seemingly absent for a period 

of 4 years but increased subsequently (Den Boer & Van 

Dijk, 1 994). A dramatic increase in catching rate was found 
by the authors after burning (from 0 to 478 and 299 indi

viduals, respectively, in the two following years). By Van 
der Ent (1 990) it was calculated that the minimum area 

for longterm survival of populations should be at least 

60 ha. More research has to be done for an effective con

servation program. In S. areas (Alps) very localised, but 

not endangered (high altitude), populations can be found. 

04.002. C. (Eucarabus) catenulatus 
Scopoli, 1763 (= catenatus Panzer, 1 805). 

General literature: Checklists and catalogues - Bre

uning (1932): 367; Brezina (1995): 1 7; (1999): 9. Deuve 

(1994): 96 [135]. Kleinfeld & Schutze (1999): 8. Lorenz 
(1998): 70. Turin et al (1993): 20. Iconography - Casale et 
al. (1982): fig. 95. Ghiretti (1 996): 52-53. Imura & Mizusa

wa (1996): Pl. 3 [24] . Jakobson (1905): Pl. 5. Pavicevic & 
Mesaro (1997): cd-rom. Rautenstrauch (1994): Pl. 1 4. 

Geographical range: S.E. European species; N.E. Ita

ly, S.E. Austria, N.W. part of Balkan Peninsula. Choro
type: SEU-CADI. Range characteristics: Alpi-Dina. Dis-

04 002 catenulatus (Eucarabus) 

tribution in Europe: Balkan Peninsula - !stria, Slove
nia, W Croatia (Kapela and Vele bit Mts., Dalmatian coast), 
W and S. Bosnia to Herzegowina. Switzerland- Few recent 

records exist from the S.-most point of Tessin, near Chiasso. 

Italy - Restricted to the CN. and N.E. Alps and Prealps 

(Lombardia, Venecia, Venecia Tridentina, Venecia Giulia) . 

Subspecies: Pavicevic & Mesaros (1997) recognise 4 sub
species. Two subspecies have been treated here: a) subsp. 
catenulatus - N.C. to N.E. Italy (to the W. to the Como 
lake), S. Switzerland (Tessin), SloYenia, N.W Croatia (ex
cept its Adriatic part), Bosnia, Herzegovina. b) subsp. fon
tanellae Reitter, 1 897 - Croatia: Velebit Mts., Dalmatian 

shore and adjacent islands. 
Ecology: In forests from lowland to subalpine zone 

(1 500 m - Burmeister, 1 939), especially habitats situated 
on calcareous or sandy soil (Casale et al, 1982; Marggi, 1992). 

According to Hoffmann (1907), in C. Europe mainly be

tween 500 and 1200 m. According to Du Chatenet (1 986) 
and Magistretti (1965), up to 2500 m. At lower altitudes 

sometimes in forest clearings. Pavicevic & Mesaros (1997) 

described it as prati-silvicol in the Balkan Peninsula, where 

it occurs in meadows and forests in the coastal area, and in 
forests and alpine pastures in the montane areas. 

Transects: Chapter 8: T-7 4 and 8 1 .  

Biology: Activity - Mostly nocturnal, but sometimes 
diurnal (Du Chatenet, 1 986; Assmann, pers. observ.). Peri
odicity (Hlirka, 1973) - Probably a spring occurring species 
at lower altitudes and summer breeder at high altitudes. 

Adults were mostly reported from the end of April to 
November; most abundant in June-July; Sturani (1 962) 

reported adult activity from February until October. A larva 
was recorded in March (Burmeister, 1 939). Hibernating 

adults can be found in soil and mosses, less often in old 
tree trunks (Casale,per.r. observ. in many localities; Du Cha te

net, 1 986). Sturani (1 962) reports the following data from 

rearing: development of eggs (size 3.5 x 1 .5 mm) lasting 9-
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12 days, larva (all stages) 30 days, without larval diapause. 

Food - In the field, snails. In captivity also earthworms, 

caterpillars, crushed snails, raw meat, fruits, bread soaked in 

sugared '.Vater. Larva: Described by Srurani (1962), Hfuka 

(1971 b) and Raynaud (1976). Food - In captivity same as 

adults. 

Conservation: Common, sometimes very abundant, 

not endangered. 

04.003a. C. (Eucarabus) cristoforii 
Spence, 1 821. 

General literature: Checklists and catalogues - Bre
uning (1932): 380. Brezina (1994): 31; (1999): 41. Deuve (1994): 
129 [224]. Kleinfeld & Schutze (1999): 19 .  Lorenz (1998): 84. 
Turin et al. (1993): 21 . Iconography-Forel & Leplat (1995): 
Pl. 1 1 ;  (1998): fig. 21-23. Ghiretti (1 996): 109. Imura & Mi

zusawa (1996): Pl. 29 [37]. Rautenstrauch (1994): Pl. 16. 

Taxonomy: Included in the subgenus Autocarabus (= 
Tach;pus) auct. by Deuve (1991), Lorenz (1998) and Brezi

na (1999), and in Eucarabus by some others. 
Geographical range: Endemic species of the C. Pyrenees. 

Chorotype: WEU-PYRE. Range characteristics: Iber(NE). 

Distribution in Europe: France - Distributed exclusively 

in the C. Pyrenees from Lac de Laurenti (Aude) to Soum de 
Nere (Hautes Pyrenees, Pyrenees Atlantiques). Iberian Pen
insula - C. Pyrenees from Vignemale to Carlitte. 

Subspecies: No subspecies. 

Ecology: Mainly in subalpine and alpine steppes between 

1 800 and 2500 m, in general above 2000 m. Under rocks, near 

the edges of snow fields (Du Chatenet, 1986). Although it is 

possible to catch C. cristoforii and C. pyrenaeus in the same 

pitfall trap, both species have a different habitat preference. C 
cristoforii mainly inhabits grassland and avoids stony and 
rocky, poorly vegetated slopes (Assmann,pers. observ.). 

04 003a cristoforii (Eucarabus) 
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Transects: Chapter 8: T-93-94. 
Biology: Activity - Night active, during daytime hid

den in the soil or under stones (Forel & Leplat, 1 995). 
Periodicity - The adults appear between the end of June 

and the end of July. The eggs are deposited superficially in 

the soil and the larval development takes about 1 month 

(Forel & Leplat, 1 998). Food - Small snails, insects, larvae 

and myriapods. Larva: Described by Raynaud (1 975). 
Conservation: Like many other montane species, no 

decline has been reported. 

04.003b. C. (Eucarabus) deyrollei 
Gory, 1839. 

General literature: Checklists and catalogues - Bre

uning (1 932): 378. Brezina (1994): 17;  (1999): 8. Deuve 

(1994): 93 [124] .  Kleinfeld & Schutze (1999): 8. Lorenz 

(1998): 70. Turin et al. (1993): 20. Iconography - Forel & 

Leplat (1998): fig. 2-10. Ghiretti (1996): 46. Imura & Mi
zusawa (1996): Pl. 2 [18]. Rautenstrauch (1994): Pl. 15-16. 

Geographical range: Endemic species of the Iberian 

Peninsula. Chorotype: WEU-IBEN. Range characteris
tics: Iber(NW). Distribution in Europe: Iberian Penin
sula - N. Portugal, N.W Spain: Galician and Cantabrian 

mountains from Serra do Gerez (Portugal) through the 

mountains of Leon to Burgos. 
Subspecies: No subspecies. 

Ecology: Montane species, living between 500 and 1 500 
m. It inhabits mainly beech and oak forests as well as open 
grassland, preferably close to standing or slowly running 

water; under stones and mosses (Du Chatenet, 1 986; Fore! 

& Leplat, 1998). In the basal and lower montane regions 

Sierra del Gaurel also in chestnut forests (Castanea saliva) 
(Novoa, 1979). 

Transects: Chapter 8: T-95-96 and 98. 

04 003b deyrollei (Eucarabus) 



Biology: Activity - Active beetles seen in afternoon 

and collected during the night in pitfall traps (Assmann, 

pers. observ.). Periodicity - Adults can be found during 

the whole year. The adults become active from the be

ginning of the summer, and the data of Novoa (1989) 
indicate a peak of catches during September. Additional 

data on the period of oogenesis and occurrence of ten

eral adults are lacking. Food - Unknown. Larva - un

known. 

Conservation: Abundant, not endangered. 

04.004. C. (Eucarabus) italicus 
Dejean, 1826. 

General literature: Checklists and catalogues - Bre

uning (1932): 430. Brezina (1994): 1 7; (1999): 9. Deuve 

(1994): 97 [136]. Kleinfeld & Schutze (1999): 8. Lorenz 

(1998): 71 .  Turin et al. (1993): 20. Iconography - Casale et 
al. (1982): fig. 97. Ghiretti (1996): 53. Imura & :i\1.izusawa 
(1996): Pl. 3 [26] . Rautenstrauch (1994): Pl. 22. 

Geographical range: Endemic species ofltaly and the 

S.E. of Switzerland, and Slovenia. Chorotype: SEC-ALAP. 
Range characteristics: Alpi-Apen. Distribution in Eu
rope: Slovenia - Sempas near Nova Gorica. Switzerland 
- Restricted to the S.E. (S. Tessin); a few (recent) records 

near Locarno and Chiasso. Italy - Widespread in N. and C. 

Italy; distributed from the S. Alps to Campania and 

Abruzzi, absent from the Adriatic shore of the Italian penin

sula. Greatly declined in the N. 

Subspecies: a) subsp. italicus - N. Italy. b) subsp. 
rostagnoi Luigioni, 1904 - C. and partly S. Italy from the 

S. Tuscany to Campania. 

Ecology: Mainly in wet meadows or along shores of 

canals and ditches, sometimes in marshes, damp scru

bland and wet forests. Especially in the lowlands, rarer at 

04 004 italicus (Eucarabus) 

higher altitudes. Sometimes in foothills and even moun

tains, up to 1 000-1 500 m. (Casale et al., 1 982) . Marggi 

(1992) reported Swiss catches (Tessin) from a pasture and 

from fields of maize. 

Transects: Chapter 1 :  I-3; Chapter 8: T-81 ,  85 and 88. 
Biology: Activity - No data. Periodicity - Egg size 3 x 

1 .4 mm. Adults start being active very early in the year, from 

February until July (Sturani, 1 962). Copulation and oviposi

tion in April and May. Development of the eggs lasts 9-10 
days. Larval development, including prepupal stage, 30-40 
days (average temperature of +20°q. The adults enter a 
short aestivation during July-August. A second peak of ac
tivity of fresh and old adults takes place during September

October. Hibernation of adults from October to February, 

on hill slopes, in trunks or cavities in (dead) wood of Popu
lus, Alnus or Sa/ix (Casale et al., 1982). Food (Larochelle, 

1 990) - In the field, insects, snails and various molluscs, 

earthworms. In captivity, snails, small slugs, earthworms, 

caterpillars with hairs, minced meat, fish, gingerbread, and 

apples. Larva: Described by Binaghi (1937: I2), Sturani (1962) 
and Raynaud (1976). Food - in the field, various insects 

(Burmeister, 1939). In the laboratory, chopped mealworms, 

earthworms, fruits (if no other food available), crushed snails, 

liver. Dispersal power: Wing dimorphic. The winged form 

(ronchettii Born) was never observed flying. 

Conservation: The species was Yery common in Italy 

until some decades ago, but the numbers and occurrences 

decreased rapidly, especially in the Padanian Plain, due to 

intensification of agriculture and urbanisation. Now loca

lised. Hygrophilous populations (occurring in marshes) of 

C. Italy (subspecies rostagno1) are endangered due to urban

isation and habitat changes, particularly in the classic locali

ties near Rome. 

04.005. C. (Eucarabus) obsoletus 
Sturm, 1815. 

General literature: Checklists and catalogues - Bre

uning (1932): 360. Brezina (1994): 1 7; (1999): 10. Deuve 

(1994): 97 [137] .  Kleinfeld & Schutze (1999): 8. Kryzha

novskij et al. (1995): 36 [9]. Lorenz (1998): 71 .  Turin et al. 
(1993): 20. Iconography- Ghiretti (1996): 53-54. Imura & 

l\fizusawa (1996): Pl. 3 [25]. Rautenstrauch (1994): Pl. 1 3. 
Taxonomy: In Lorenz (1 998) listed as a synonym of C. 

euchromus sacheri Letzner 1850. 
Geographical range: Endemic species of the Carpathians 

and adjacent mountain chains from Moravia and Tatra to N. 
Serbia. Chorotype: EEU-CARP. Range characteristics: 
Pann-Carp. Distribution in Europe: Poland - Only in the 
S.E. mountain area (Beskydy, Tatty Mts.). Russian Plain -
Only in the Ckrainian Carpathians, where it is known from 

several localities in the provinces of Zakarpatye, Lvov and 

Ivano-Frankovo (Rizun, 1 990). Moldova - Recorded from 

N. and C. (Kodry) by Neculiseanu & Matalin (2000); the 

occurence needs confirmation. Czechia & Slovakia - Be- '.' i 'LCl . \ I .  P \ HT 
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skid Mts. (Moravia); in Slovakia distributed in montane ar

eas, rather common. Hungary - Local and rare, only known 

from the Aggtelek Karstland and the Zemplen Mts. Roma
nia - Carpathians, C., W. and S.W. Romania ('Transylvanian 

Alps'; Bihor Mts.), S. to Banat (Hfuka, 1996). Balkan Pen
insula - Questionable presence: N. Serbia, E. Croatia. 

Subspecies: a) subsp. obsoletus - Mountains of Mora

via, Tarras, Beskides, N. Carpathians from Slovakia to Buk

ovina, N. Moldova and Hungary. b) subsp. uhligi Vacher de 

Lapouge, 1 908 (= mallaszjanus Breuning, 1932) - E. Car

pathians: Ceahleu, Caliman, Rareul, subalpine and alpine zone. 

c) subsp. prunneri Mallasz, 1901 - Romania: N.E. Transyl

vania and N. :.\foldova. d) subsp. fossulifer Fleischer, 1 893 

- Romania: W. Transylvania: Cluj, Aiud, Hunedoara, Mts. 

Bihar. e) subsp. carpathicus Palliardi, 1 825 - Romania: S. 

Transylvania; Serbia: Vojvodina (Banat). This form has been 

described referring to larger individuals from the lower moun

tainous zone; small specimens (17-20 mm) from the subal

pine zone of Vojvodina are named euchromus Palliardi, 1 825. 

Ecology: Predominantly a forest species. From light, 

thin forests in foothills and valleys to the alpine zone, occa

sionally above the timber line in alpine steppes (Hfuka, 

1 996). In Hungary in montane forests (Aegopodio-Alne

tum, Alnetum glutinosae-incanae, Melittidi-Fagetum, Phyl

litidi-Aceretum, Piceetum abietis cultum and Waldsteinio

Querco-Carpinetum); rare. In the Ukraine inhabiting dark, 

coniferous forests of the W. forest-steppe, bordering the 

Carpathians, but rare (Petrusenko, 1 971 ) .  

Transects: Chapter 8 :  T-35, 62-63 and 75. 

Biology: Activity - No data. Periodicity (Hfuka, 1 973) 

- In the LowTatras (Czechia), copulation was observed dur

ing end of May and beginning of June. In captivity, Stiprajs 

(1961) observed copulations in February and May, with ani

mals that were caught at the end of July, with oviposition in 

August. The same females laid, after hibernation, again next 

04 005 obsoletus (Eucarabus) 
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04 005 obsoletus 

year between February 25th and April 1 1  th. Larvae belonging 

to all 3 stages were observed in July by Hfuka (Le.). Adults are 

active from April onwards and have their maximum in the 

period May-July. Freshly hatched animals have only a short 

period of activity before hibernation. The development of 
this mainly spring reproducing species takes place without 

larval diapause (eggs: 8 days, Ll :  8 days, 12: 6 days, L3: 1 9  
days and pupa about 1 6  days; all together 45-60 days). The 

adults hibernate. Food (Larochelle, 1990) - In captivity, earth

worms, minced meat, fish and apples. Larva - Some notes by 

Stiprajs (1964: Ll) and description by Hfuka (1970: Ll-Ll). 

Conservation: No data, but generally common and 

widespread, not endangered. 

04.006. C. (Eucarabus) parreyssii 
Palliardi, 1 825. 

General literature: Checklists and catalogues - Bre

uning (1932): 372. Brezina (1994): 17; (1999): 10. Deuve (1994): 

97 [138]. Kleinfeld & Schutze (1999): 8. Lorenz (1998): 71 

(part!Jsi). Turin et aL (1993): 21. Iconography - Ghiretti 

(1996): 54-55. Imura & Mizusawa (1996): Pl. 3 [23] . Pavicevic 
& Mesaros (1997): cd-rom. Rautenstrauch (1994): Pl. 14-15. 

Geographical range: Endemic species of the N.\\� part 

ofBalkan peninsula. Chorotype: SEU-CAD I. Range char
acteristics: Balk(NW). Distribution in Europe: Balkan 
Peninsula - Croatia (Dalmatia, Dinarian Alps), N.W., W. 



04 006 parreyssii (Eucarabus) 

and C. Bosnia, N., E. and S. Herzegovina (Plasa Planina, 
Prenj Planina), N. Montenegro (Durmitor, Tudorov). 

Subspecies: a) subsp. parreyssii (= gattereri Gehin, 
1 882) - Croatia, Bosnia, N. Herzegovina, E-Serbia ((ssp.) 
tippmannianus) (see Checklistand Kry to the adults) . b) subsp. 
plassensis Born. 1 907 - Bosnia: Bihac, Drenovac, Prenj 
Planina; Herzegovina: Plasa, vicinity ofMostar. 

Ecology: The habitat preference resembles the adel
photaxon C. catenulatus, of which it is the geographical and 
ecological vicariant. Generally in very large, undisturbed forests 
(Casale, pm. observ. ), however according to Pavicevic & Mesaros 
(1977), regarded as a praticol species of subalpine habitats, 
living in open habitats in hills and mountains as well. 

Transect: Chapter 8: T-70. 
Biology: Same as C. catenulatus (see ecology). 
Conservation: According to Pavicevic & Mesaros (1997), 

all forms are endangerd, however we observed it as a very 
common species (Casale,pers. observ.). 

04.007. C. (Eucarabus) stscheglowi 
Mannerheim, 1 827. 

General literature: Checklists and catalogues -Breun
ing (1932): 376. Brezina (1994): 17; (1999): 9. Deuve (1994): 98 
[140]. Kleinfeld & Schutze (1999): 9. Kryzhanovskij et al. (1995): 
36 [5] . Lorenz (1998): 71 .  Turin et aL (1993): 21. Iconography 
- Ghiretti (1996): 55. Imura & Mizusawa (1996): Pl. 2 [17]. 

Geographical range: N.E. Ukraine, the foothills of Crimea, 
E. Russia, S.W. Siberia. The S. part of the forest zone and the 
forest-steppe. Chorotype: EEU. Range characteristics: 
EEur(q-Wsib. Distribution in Europe (and adjacent ar
eas): Russian Plain - Distributed throughout the middle 
stretch of the Russian Plain, to the W. to the Dnieper river and 
Crimea. The N. border rubs through the provinces of Kursk 
(C.-Chernozem reserve-MPGU), Tula (Chern' district-ZIN), 
Vladimir (environs of Vladimir and Davydov - ZIN, ZM), 

04 007 stscheglowi (Eucarabus) 

04 007 stscheglowi 

Mari republic (environments ofloshkar-Ola-MPGU), Vyatka 
(Kotel'nich-Yuferev; 1980) and Perm' (Spasskaya Gora reserve 
- Koz'minykh et al. (1991 b ); Bol'shoe Savino -Koz'minykh, in 
litt.). The S.-most locality seems to be Rostov (Fomichev, 1983); 
the S. margin coincides approximatelywith the border between 
the forest-steppe and N. steppes and extends from the provinc
es of Dnepropetrovsk (W-most locality: Andreevka - IZ), 
Lugansk (Belovodsk, Derkul', Dolgoe, KiselevaBalka-Arnol'di, �PFr:T \L I' \  lfl 
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1956), Voronezh (Voronezhreserve-L. Penev), TellermanFor

estrynr. Borisoglebsk-Thf, MPGU), Saratov (Balashov -ZIN), 
Samara (environs of Samara -ZIN), Bashkiria (Bashkir reserve 
- Koz'minykh in litt.; Ai-River nr. ,\Iesyagutovo - Zinmiev, 
1990) and Orenburg (Verkhnyaya Karaganka river - ZIN; 
Krasnokholmsk Forestry - MPGU). Known also from the 
Tartar republics (Kazan' -ZM), where the species now seems to 

be extinct (Shafigullina, 1990). Widely distributed also in the S. 
and C. Urals (Chelyabinsk , Il'men reserve, Bol'shoi Terenkul 
Lake-1.agunm\ in Jiff.; Troitsk reserve-Esjunin & Koz'minykh, 
in litt, Soimon - ZIN; Ekaterinburg - KozyTev, 1989). An iso
lated population occurs in Crimea (Kurormoe - ZIN; Feo
dosiya-ZM; ChatyTdag-Koval', 1990). A species with a l:)pical 
zonalrange, overlapping almost completely with the forest-steppe 
zone, with only few localities in the neighbouring zones of 
mixed forests and steppes. 

Subspecies: Except nominate, no subspecies in Europe. 
Ecology: Eurytopic in the N. of the forest zone and Ci

suralia (Grechanichenko, 2000). :Mesophilous species of decid
uous and mixed forests (Arnol'di, 1956) .  In Ukraine, especially 
in oak woods of the forest-steppe zone (Petrusenko, 1971). 

Transects: Chapter 1: 1-2; Chapter 8: T-44, 46, 48-49, 
53-54, 60. 

Biology: Activity - No data. Periodicity - In the mid
dle Crals reproduction takes place in spring and larval de
velopment during summer. Teneral animals appear in au
tumn and hibernate subsequently (Kozyrev, 1 989). Food 
- No data. Larva: See Chapter 4. Food - No data. 

Conservation: No data. 

04.008. C. (Eucarabus) ulrichii 
Germar, 1 824 (= ullrichi auct). 

General literature: Check.lists and catalogues - Bre
uning (1932): 416. Brezina (1994): 1 7; (1999): 10. Deuve (1994): 

04 008 ulrichii (Eucarabus) 
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95 [134]. Kleinfeld & Schutze (1999): 8. Kryzhanovskij et al. 
(1995): 36 [8] . Lorenz (1998): 7 1 .  Turin et al (1993): 21 .  Ico
nography - Ghiretti (1 996): 49-52. Imura & Mizusawa 
(1996): Pl. 3 [28] . Jakobson (1905): Pl. 2 and 5. Pavicevic & 

::\lesaros (1997): cd-rom. Rautenstrauch (1994): Pl. 20-21 .  
Geographical range: C. and S.E. Europe from S.W. 

Germany and E. Austria to S. Poland, W Ukraine, Serbia, 
Bulgaria. Chorotype: CEU. Range characteristics: CEur
SEEur. Distribution in Europe: Germany - Scattered 
distribution in the S. and E. (Hessen, Rheinhessen, Baden
\\'urtenberg, Bayem, Sachsen and Thliringen); absent from 
the C. and N. In general rare and in many places declining 
and endangered. Poland - Reported from the C. and S. 
part of the country; not in the N., N.E. and C.E. Russian 
Plain - Only in the Ukrainian Carpathians, W. Ukraine and 
Moldova, E. to 30°E. Known from the provinces ofZakar
patye (Uzhgorod (JVIPGU), Plishka, Maloe Bereznoye -
Ponomarchuk, 1 956) and Lvov (Sambor; Turye in 
Starosambor district - Rizun, 1990; Rostochye reserve -
Rizun, 1 991 ), as well as from Vinnitsa (Averin, 1 938), ::\Iik
hailovka nr. Ananyev (ZJ\1). Only in the zones of decidu
ous forests and forest-steppe. Moldova - Kishinev, Kap
riyama (MPGU; Kipriyani - Adashkevich et al, 1 973), 
Budzhak, Kodry Hills and Prut flood plains. Czechia & 
Slovakia - Reported from all regions, in the N.E. parts 
(ssp. ulrichiz) rare but locally common. Hungary - Widely 



distributed but not common, mainly in the hills and moun
tains. Romania - Across all of the Carpathians. Bulgaria 
- Mainly in C., W and S.W regions of the country. Balkan 
Peninsula - In the N part of the peninsula. Slovenia, N 
and E. Croatia, Banat (Vojvodina), N.W, NE., E. and S.E. 
Serbia (Negotin, Vrsaki breg), C. and E. Bosnia. Austria -
Most of the country, except Vorarlberg and Osttirol; likely 
an endangered species. Switzerland - Not belonging to 
the indigeneous fauna, only very few records exist of intro
duced animals. 

Subspecies: (see remarks in the Kry to the adults (p. 82). 
a) subsp. ulrichii - N.E. and W part of species area: S.W 
Germany, S.E. Germany (Niederbayern, Sachsen), W, E. 
Austria, and S. Austria, N.E. Croatia, Czechia, NE. parts 
of Bohemia, Moravia and Slovak Republik, S. Poland, 
Hungary, Romania (except in the S.), Moldova, W Ukraine. 
b) subsp. fastuosus Palliardi, 1 825 - Central subspecies 
(not alpine): N. Serbia, S.W Romania. Transitional speci
mens to subsp. arrogans from S.W Romania and Vojvodi
na have been described as superbus Kraatz, 1 878. c) subsp. 
rhilensis Kraatz, 1 87 6 (stussineri Gehin, 1 885) - S.E. Aus
tria (Carinthia - transitional populations to subsp. ulriehii 
(s.str.)), Slovenia, Croatia, Bosnia, S. Serbia, Bulgaria. d) 
subsp. arrogans Schaum, 1 858 - E. Serbia: Negotin, Ma
jdanpek, Milanovac. 

Ecology: Rather eurytopic, from grasslands, gardens, 
vineyards and other open habitats to scrub, hedge rows, 
forest edges and open forests; although in general avoid
ing dense forests, in the S. of E. Germany regularly found 
in deciduous forests, preferably on heavy soil types such 
as loam and limestone, frequently under thermophilic con
ditions (Arndt, 1989). In Czechia and Slovakia, a species 
from lowlands and foothills, inhabiting meadows, fields, 
scrub and open forests (Hfuka, 1 996). According to Hoff
mann (1907), in C. Europe mainly from lowlands up to 
500 m. In Hungary mainly in several montane forest as
sociations (beech), but also in the plains in water-mead
ow forests and in the hills. For the N of former Yugosla
via, characterised as praticol, inhabiting lowland meadows 
and cultivated areas; in the C. and E. territories, it is pre
dominantly a forest dweller from hills and mountains 
(Pavicevic & Mesaros, 1997). In the S. and E. also mon
tane; in Bulgaria from lowlands up to 600 m (Guforguiev 
& Guforguiev, 1995). Mancil (1972) characterised some 
subspecies as silvicol, others steppicol. In Ukraine, in beech 
forest of the Carpathians and near-Carpathian regions 
('Prikarpatye'). 

Transects: Chapter 8: T-32, 35, 62-65, 69, 72-73, 75-78. 
Biology: Activity - Day and night active. Periodicity 

(Hurka, 1 973) - Reproduction in spring from April on
wards, without larval diapause. Adults hibernate. Copu
lations were observed in spring (May), but by young adults 
caught in W Ukraine in autumn (end of August - begin
ning of September - Stiprajs, 1 961) .  Oviposition from 
the second half of April to June (Burmeister, 1 939; 

Raynaud, 1 943). The females lay about 25-50 eggs (Bur
meister, 1939; Scherney, 1 957b, 1959; Verhoeff, 1921). Lar
vae were reported from April to August (Hfuka, Le.). Adult 
beetles occur from March to September; the fresh imag
ines appear during the second half of August (occasion
ally from the end of July onwards), and they are active for 
some time, before hibernation. Development takes about 
two months (60-66 days); Stiprajs (1961) published the 
following schedule, egg: 1 1  days, L1 :  7 days, L2: 7 days, 
L3: 1 7  days and pupa: 1 1  days. Hfuka (Le.) found these 
mean values from 6 individuals: eggs 7-10 days, Ll:  10  
days, and 28 days to reach the L3 stage. Adult hibernate 
from the end of September onwards. Food (Larochelle, 
1 991) - In the field, earthworms and various insect lar
vae. In captivity, earthworms, minced meat, fish and ap
ples. Larva: Described by Vacher de Lapouge (1 906: L2-
L3), Verhoeff (1917: L1-L3), Hfuka (1971b) and key: Arndt 
(1985, 1 991b).  Food - Chopped mealworms (larvae of 
Tenebrio molitor (Coleoptera Tenebrionidae)) and earth
worms. 

Conservation: In N. Europe generally noted on Red 
Lists as declining or endangered. The species is probably 
not endangered in S. Europe. 

05. TACHYPUS WEBER 1 801 

05.001. C. (fachypus) auratus 
Linnaeus, 1 7  61 .  

General literature: Check.lists and catalogues - Bre
uning (1933): 638. Brezina (1994): 30; (1999): 37. Deuve 
(1994): 1 33 [226] . Kleinfeld & Schutze (1999): 19.  Kryzha
novskij et aL (1995): 36 [10]. Lorenz (1998): 82. Turin et aL 
(1993): 21 .  Iconography - Darnaud (1983b): Pl. 15 .  Forel 
& Leplat (1995): Pl. 13-20; (1998): fig. 28-29. Ghiretti (1996): 

05 001 auratus (Tachypus) c-PFf U L  P \ IU 
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1 1 6-1 1 9. Imura & Mizusawa (1996): Pl. 29 [236]. Jakobson 

(1905): Pl. 3. Rautenstrauch (1994): Pl. 31-32. 
Geographical range: \'{'. European (semi-atlantic) spe

cies. W. and C. Europe from W. France and N.E. Spain to 

N. Germany and W. Poland; in the S. to S.E. France, N. 
Switzerland, W. Austria, Czechia; in E. Germany and Po

land it spreads E.-ward; Lindroth (1974, 1 985) also reports 

a generally rapid W.-ward expansion on the continent. Orig

inally absent from the British Isles, Fennoscandia (see be
low) and also from the Alps and Carpathians. Introduced 

in the u.S.A. (New England). Chorotype: CEU. Range 
characteristics: WEur. Distribution in Europe: 
Fennoscandia - Not in the E. part of the area; all others 

are recent introductions. Denmark - Only accidental 
introductions were known, until repeated records from the 

Island of Aero (S. ofFunen) indicated that the occurrence 

of an established population was very probable Gorum & 
Jorum, 1 996). British Isles - Introduced in the S.W., but 

not established (Luff, 1 998). Netherlands - Mainly along 

the big rivers and in the \\'.; rare on, or absent from the 
sandy-soil region in the E. and C.S. Belgium - Wide

spread but declining. Germany- Formerly restricted to W. 
Germany ( cf. Von Lengerkerken, 1 921 ); in E. Germany first 

record of 1 840, and later distributed in the lower plains and 

expanding E.-ward, in 1 940 to the Oder (Horion, 1 941). 
Now reported from the whole area; endangered in Schleswig
Holstein and Berlin, rare in Bayern. Poland - Restricted to 
the W. part of Poland, reaching to Wyzina Malopolska in 
the C.E. Czechia & Slovakia - Restricted to N.W. Bohe

mia, very rare; probably an endangered species in this area. 
Hungary - Only old records are known from Szeged and 

Sopron in \X'..Hungary Oast record collected in 1 946); prob

ably extinct nov.: Pis6 (1885) collected a small seria of C 
auratus in �faramures Mts. (former Hungarian localities, at 
present part of Ukraine (Bustina and Velikij Bicskov). Aus
tria - Only occurring in the W.-most part (rare: Vorarlberg, 
Tirol); reported as introduced in Oberosterreich. Switzer
land - Widely distributed on the N. side of the Alps, in

cluding the Jura, but declining recently; also in Unterwallis, 

and parts of Graubiinden; not in C. Wallis  and Tessin. 
France - This semi-atlantic species is widely distributed 

and one of the most frequent and common ones in the 
French territory. It is only absent from the S.E. (area of the 
Alpes Maritimes) and from the larger part of the Pyrenees 

Orientales. However still widespread in Rhone-Alpes (Cou

lon et aL, 2000). Iberian Peninsula (Herrera & Arricibita, 

1 990; Zaballos & Jeanne, 1 994) - Restricted to and scat
tered in the N.\V. part of the peninsula: �1ts. de Mieres, 
Canales Cantabrian and Basque i\Its. 

Subspecies: a) subsp. auratus - Inhabits the major 

part of the species range except S. France (see remarks in the 
Kry to the adults concerning forms in the Pyrenees, p. 89). b) 
subsp. lasserrei Doue, 1 855 - S.W. and C. France: Ceven

nes and adjacent departments in the N. to Loire. c) subsp. 
lotharingus Dejean, 1 826 - C. part of S. France in the 
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'Zone d'olivier' from Roussillon to Provence (was described 

erroneously from Metz). d) subsp. honnoratii Dejean, 

1 826 - S.E. France (dept. Basses Alpes, Vaucluse, Haute 

Provence). The population from .Mt. Ventoux (nicolasi 
Chobaut, 1 897) is black ·with bluish lustre and yellow legs. 

Ecology: Pratico! (inhabiting grassland), thermophilic, 

heliophilic in N.W. Europe rather eurytopic (Koch, 1 989; 
Mandi, 1 972; Thiele, 1 977). It inhabits mainly (warm) open 

landscapes, such as loamy soil on cultivated fields, forest 
edges, limestone grasslands, dry pastures. Although fre

quently on cultivated land, it seems to avoid heavily fertil
ised habitats (Turin, 1 983). Sometimes even found in for
est clearings (Lauterbach, 1 964). In general, a species from 
the lowlands and hills of W. Europe, preferably living on 

clayish or loamy soil. According to Hoffmann (1907), mainly 
from lowlands up to 500 m. Several authors mention that 

the species avoids sandy soil types (e.g. Lindroth, 1 985; 
Arndt, 1989), which is in contradiction with some records 

from the C. Netherlands, where it frequently was found in 
gardens on pure sandy soil, however, not far from river 
Rhine and its extensive river meadows with clay soil (I'urin, 
2000). [n S.E. France (Rhone-Alpes) very eurytopic, only 
absent from high altitude habitats (Coulon et aL, 2000); in 

the C. (Loire, Ardeche) found on silicate and volcanic soil 

types (Cleu, 1 952), but in S. France also present on sandy 

soil (Perpignan). In the N. of the Iberian Peninsula in open, 

waste sites, cultivated and natural grasslands (Herrera & 
Arricibita, 1 990). Rare at high altitudes, however, in France 
it can be found from sea level to about 1 200 m (even on 

top of Mt. Ventoux: 1 900 m), mostly in open habitats, 
especially grasslands, but also along forest edges and along 

the border zone of swamps (Fore! & Leplat, 1 995). In the 

E. of its distribution (Berlin, Poland, Bohemia) more 

stenotopic and rather xerophilic (Barndt, 1 991 ; Hlirka, 1 996). 
Thiele (1977) mentions that the species orientates in the 
field mainly on temperature. 

Transects: Chapter 8: T-17-18, 20, 22, 29-33, 80, 89-91 .  
Biology: Activity - Active during the day time and at 

dawn (Lindroth, 1985; Hfuka, 1 996), at least in NW Eu

rope; frequent observations also in the Netherlands. Is is 

extremely tolerant to light intensity (Thiele & Weber, 1 968); 
diurnal activity > 45% (Thiele & Weber, 1 968). However, 
Fore! & Leplat (1995) call it a nocturnal species that hides 

during daytime. That the thermophily of the species is lim
ited was illustrated by an investigation on the S. exposed 

limestone hills in the Netherlands. During high summer, 

the animals nearly completely 'disappear' from the open grass
land and migrate to adjacent scrub, forests and forest edges, 

where they occur in high numbers, for a short period. From 
August onwards, they re-appeared in the grasslands (Turin, 

1983). Periodicity-A lot can be learned from the extensive 
survey of Hfuka (1 973). Reproduction takes place in spring, 

in N.W. Europe from the beginning of April onwards. Ovi

position in April-May. The females dig themseJyes with the 
entire body into the soil (Lengerken, 1 921) and lay on average 



50-60 eggs in small subterranean cells (Scherney, 1957b, 1 959); 
size of eggs ea 5 x 2 mm (Sturani, 1 962). Development, 
without larval diapause, takes in total 75-90 days, after Bur
meister (1 939) and Scherney (19 5 7b). Development of eggs 
takes 5-1 0  days, L1 : 1 0-14 days, 12: 1 5-21 days, Ll: 28-36 days 
(rncluding a 6 days prepupal stage) and the pupation lasts 8-
1 4  days (Hfu:ka, Le.). Sturani (Le.) estimated the larval devel
opment at 30-40 days. After pupation in late summer, the 
teneral animals stay in their pupal chambers in the soil and 
do not surface and become active before the winter starts (e.g. 
Scherney, 1 961  ). They are very hard to find during the winter 
and an obligatory long (adult) hibernation period must be 
assumed. In S. France, the beetles also hibernate in rotten 
wood (e.g. of Castanea; Assmarrn, pers. observ.). In captivity, 
an age of 5 years was observed by Kicker! (1 889: in Kern, 
1 9 1 2).  Food - It is an agressive hunter that preys especially 
upon earthworms and larvae of insects; it was even found 
attacking young snakes (N atrix, Vipera - Arndt, 1 989) and 
young birds fallen from the nest. During the hunt, it search
es a 3 cm wide path, theoretically resulting in an effective 
exploitation of 0.2 m2 /ruin in open field (Heydemarrn, 1 9  57), 
which will be undoubtedly lower in reality. Larochelle (1990) 
compiled an enormous number of observations concern
ing the food in the field and laboratory, varying from insects 
and insect larvae, caterpillars, earthworms, snails, eaten alive 
or dead and chopped or crushed, to more attificial items such 
as raw meat, bread soaked in sugar, cooked carrots and all 
kinds of fruits. Canibalism was also observed in the adults. 
Larva: Described by Snellen (1 860: L3), Vacher de Lapouge 
(1905: L2-L3), Lengerken (1 920: L 1 -L3), Hlirka (1 971 a) and 
key: Arndt (1985, 1 991b). Food - earthworms, pupae of 
large Diptera, Coleoptera (Arndt,pers. observ.). Dispersal pow
er - A  maximum walking distance of 1 20 m in 10  days was 
recorded (Scherney, 1 960c). According to Heydemarrn (1957), 
the species reaches only low speed in dense grassland vegeta
tion of less than 0.5 m/min, compared to open country 
where it can reach a speed of 6-8 m/min (by 8°C). It readily 
climbs plants and trees to hunt. The rapid expansion into 
the E. parts of the distribution range (see under Geographical 
range), indicates a strong power of dispersal. 

Conservation: Blumenthal (1981) states that is is a 
good indicator for un- or poorly fertilised grasslands on 
heavy soil. Normally very abundant Qess in forests) . In 
Schleswig-Holstein, Basedow (1 987) demonstrated in a 
long-term study, that this Carabus species is very sensitive 
to insecticides. It disappeared completely as a result of 
intensive farrning management, but remained abundant 
in extensively cultivated fields. Coulon et aL (2000) men
tion also the obvious negative influence of phytosanitary 
treatments on population densities, and suggest that this 
probably also applies to other species with similar biolo
gy. Until 40-50 years ago, it was present in the parks and 
gardens of Paris (Breuning, pers. coJJJm.) . In the period of 
1 965-1 970, some populations in the S.W. of France (sub

of insecticides against flies (Mourgues, pers. comm.). In a 
survey on limestone grasslands in the S. part of the l\ieth
erlands, it seemed to be less tolerant to fertilisation than 
C. monilis (Turin, 1 983). 

05.002. C. (Tachypus) cancellatus 
Illiger, 1 798. 

General literature: Checklists and catalogues - Bre
uning (1 933): 556, 1 57 1 .  Brezina (1 994): 3 1 ;  (1 999): 38. 
Deuve (1 994): 130 [225] . Kleinfeld & Schutze (1 999): 20. 
Kryzhanovskij et aL (1 995): 37 [1 1 ] .  Lorenz (1998): 83. Turin 
et aL (1 993): 21 .  Iconography - Casale et aL (1982): fig. 106. 
Forel & Leplat (1995): Pl. 1 2-13;  (1 998): fig. 24-27. Ghiretti 
(1 996): 1 09- 1 1 6. Imura & Mizusawa (1996): Pl. 28 [235] . 
Jakobson (1 905): Pl. 5. Pavicevic (1 997): cd-rom. Rauten
strauch (1994): Pl. 27-31 .  

Taxonomy: C. cancellatus was most exensively trearted by 
Breuning (1932-1937) in his monograph on CarabuS', later Ei
dam (1941 b) reviewed that section, adding a lot of comments. 

Geographical range: From W. France and N.W. Spain 
throughout C. and N. Europe to E. Siberia (Lena river, Lake 
Baikal, Yakutsk area). Absent from the British Isles, most of 
the Iberian Peninsula, C. and S. Italy, Greece, as well as from 
the S. Balkan peninsula, Crimea, and from the Caucasus. Its 
l\i. limit reaches to about 62°N. There are large gaps between 
local populations, especially in N.W. Europe. Chorotype: 
SIE. Range characteristics: Eur-CSib. Distribution in 
Europe: Fennoscandia - Norway, mainly restricted to the 
S.E.; Sweden, rare in the S., also Oland; Finland, in the C. 
and S.E., rather common in the E. Denmark - Scattered, 
rare and declining rapidly. British Isles (Lindroth, 1 974) -
Occasionally introduced in Britain (also in Ireland) but never 
established. Netherlands - Rather widespread before 1 950. 
However, it declined strongly and is now restricted to a few 

species lotharingus) became rare because of intensive use 05 002 cancellatus (Tachypus) 
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05 002 cancellatus 

small localities in the E. and S. Belgium - Rather wide
spread, except in the W.-most parts. However, characterised 
as vulnerable because of a strong decline in all parts ofFlan
dria. Germany - Reported across the whole area; especially 
in E. Germany widespread and in some places not rare. 
However in the latest reports, populations are described as 
being vulnerable or endangered. Poland-Widespread across 
the whole area. Baltic - Reported from all countries. 
Byelorussia -All the territory. Russian Plain -Widely dis
tributed throughout most of European Russia, known from 
many localities. To 62°N (the line Petrozavodsk- Syktivkar 

Shukht -Gort), although there is a record from the basin of 
the Pechora River, which needs confirmation. The S. margin 
of the range coincides approximately with 45°N, from the S. 
coast of Crimea to Kuban valley and Stavropol. Further, the 
range limit goes to the N. through Kalmyk republic (Fo
michev, 1982), Volgograd province (Komarov, 1990), Uralsk 
(Arnol'di, 1 952) and S. Urals (Yuzhno-Ural Reserve - Ka
shevarov, 1986). A polizonal species distributed from the 
middle taiga subzone to the steppe and semidesert zones, 
'.vhich it penetrates along rivers. Czechia & Slovakia-Wide
spread all over the territory. Hungary - Widely distributed 
and rather common. Romania - In the lowlands as well as 
in the hills and mountains, across the territory. Bulgaria -
Mainly in the W. and C. mountains (Stara Planina); also in 
the Danube Plain, along the Black-Sea coast and in Sakar
T undzha region. Seemingly absent from many parts in the S. 
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Balkan Peninsula - Present in most of the former Yugo

slavian territory, except S.W. Serbia and Macedonia. Although 

it is also seemingly absent from some areas, such as most of 

C. Serbia (Pavicevic & Mesaros, 1997), it is widely distributed 

in Slovenia, Croatia, Bosnia-HerzegO\vina (e.g. Sanskimost, 
Dervent, Zepce, 1-Iostar, Gacko, Avtovac), Montenegro, Ser
bia (Negotin). In the S. to N. Albania. Austria - Widespread 

in all parts of the country; listed as a possibly endangered 

species. Switzerland - Widely distributed on the N. side of 
the Alps, also in the hills and montane zone of the Jura, up 
to 1 000 m. It has also been found in the S. valleys of 
Graubiinden and Tessin, where it can be found up to 1600 
m. Italy - Distributed in the N., Alps and Prealps and part 
of the Padanian Plain, as well as an isolated, probably post
glacial relict area in the N. Apennines. France - Present all 
over the French territory, except the S.E.-most area (Alpes 

Maritimes). Iberian Peninsula - Restricted to the N.: Gali
cian Mts., Cantabrian Mts., Basque Mts., Pyrenees and Na
varra; E. to Cerdan.a Francesa and Olot. 

Subspecies: a) subsp. cancellatus Illiger-All E. and N. 
parts of species area: Germany (except the W. part), Fennoscan

dia, Baltic states, Poland, Byelorussia, most of Ukraine, Rus
sia in the E. to C. Siberia. We have included the races tuber
culatus Dejean, 1 826 (rufofemoral, loc. typ. Warszawa) and 

sulinensis Born, 1902 (nigrofemoral, Joe. typ. Sulin in N.E. 
Romania) into this nominate subspecies. �fany authors, es

pecially Kolbe (1913) and Breuning (1932-1937), attached 
great importance to the colour of femora, but this character 
is extremely variable across this large area, although nigro
femoral populations dominate in S. and W. parts and ru
fofemoral ones in the N. and E. parts; the populations that 

are mixed with respect to this character, inhabit the C. part of 
European Russia and N.E. Ukraine. Exclusively rufofemo
ral populations occur in the Urals and Siberia. Green, blue or 
black individuals predominate in C. and S. Byelorussia (con
spersus Vacher de Lapouge, 1902). b) subsp. emarginatus 
Duftschmid, 1 81 2  - Alpine: France, Baute Savoie, N. Ita
ly, Piemonte, Venecia Giulia, Toscan Apennines (in the S. 
to Florence), S.E. Switzerland (fessin), Slovenia, Croatia. 

c) subsp. corpulentus Kraatz, 1880 - Croatia: Dalmatian 
coastal region; Italy: Golfo del Canaro (Magistretti, 1965). d) 
subsp. alessiensis Apfelbeck, 1 901 -N. Albania; one of the 
most distinct subspecies. e) subsp. intermedius Dejean, 
1826 - S. Europe from S.E. Austria (Carinthia: Klagenfurt; 
Styria) to Slovenia, Bosnia and Bulgaria (except the S.-most 
districts) . Very large form (26-32 mm) living in C. Bosnia and 

S. Croatia, the elytra have a smooth or feebly granulate back
ground, and was described as maximus Haury, 1 880. Such 
specimens have also been found in Herzegovina, and with 
aurosplendens, they could form a distinct subspecies. f) subsp. 
graniger Palliardi, 1 823 - Serbia (including Vojvodina), \X: 

and C. Romania. g) subsp. carinatus Charpentier, 1825 -
main part of France, N.W. Spain (Spanish Pyrenees, Cant
abrian Mts., to Galicia), Belgium, S. Netherlands, W. Germa
ny, N.W. Switzerland. Several local forms are known; the name 



progressivus Kolbe, 19 12, is applied to populations inter

mediate between carinatus and cancellatt1s (s.str.) living in the 
N.E. part of subspecies range. h) subsp. tibiscinus Csiki, 

1905 - E. �ow) Austria, Burgenland, Hungary, S. Slovakia, 
N.W Romania, Transcarpathian Ukraine. This subspecies is 
the intermediate form between W (intermedius, granzgei'J and 
N.E. races (cancellatus s.str. and related forms). 

Ecology: Mesophilic, praticol-silvicol (Mandi, 1972). For 
C. and E. Europe known as an extremely eurytopic species 
that avoids dense forests (Arndt, 1 989). It inhabits open as 
well as shaded habitats of the lowlands, hills and the middle 
mountain belt (Hfuka, 1973; 1 996). According to Hoffmann 
(1907), in C. Europe mainly from lowlands up to 1 OOO m. In 
C.E. and E. Europe also often present in cultivated land and 
even an abundant or dominant species (Franz, 1983; Stipra
js, 1961; Thiele, 1 977). In Hungary in a wide range ofbiotopes; 
forests and forest edges in the mountains and hills as well as 
in open, moist to wet meadows in the lowlands. In Moscow 
province a common species of meadows and light forests 
(Fedorenko, 1988); in Ukraine in 'bairak' oak woods of the 
N. steppe zone, in oak woods of the forest-steppe zone, and 
in floodland woods on uplands (Petrusenko, 1971 ), also in 
scrub communities. In general, it prefers open landscapes, 
fields and meadows and also clearings in deciduous forests 

(Broen, 1965; Lauterbach, 1964; Arndt, 1989; Herrera & Ar
ricibita, 1 990). On the Balkans it inhabits wet, open biotopes 
especially in the W lowland parts and in the N. Danube zone, 
and mainly forested places in the C. parts (Pavicevic & Mes
daros, 1997). In W. Europe (e.g. Netherlands), and C.N. the 
species is rather uncommon and confined to highly specific 
habitats, often on loamy soil, notably on 'loess' that occurs 
on hills along rivers in the C. and S. (Turin, 2000). In 'Dren
the' (E. :t\ietherlands), even found in Sphagnum bogs and on 
inland sand dunes and heath; less frequently on arable land 
(Den Boer, 1977). In Scandinavia and Denmark it also in
habits open land, preferably on clayish soil, but also sandy 
grass areas, forest clearings and Corynephoretum (Lindroth, 
1985; Schjotz-Christenssen, 1965). For France, it is reported 

to live in habitats that in general do not exceed 1 OOO m (Fore! 

& Leplat, 1 995); in Italy from the plain and hills (50-500 m 
near Torino) up to 2000 m (Casale et aL, 1982). ,\!though 
seemingly rather eurytopic, the preference for open or shaded 
habitats is often related to subspecies; Mandi (1972) charac
terises the different subspecies from silvicol to praticol. 

Transects: Chapter 1 :  I-1 , 2; Chapter 8: T-15-18, 21-24, 
28-32, 35-37, 39, 44, 46-48, 54-58, 60-62, 64, 69-74, 76-81 ,  
88 and 93-94. 

Biology: Activity - At least partly, day active (Weber, 
1 966a; Weber & Thiele, 1 968; Casale, 1982; Turin, pers. ob
serv.). More than 45% day active (Thiele, 1 977). It regularly 
hunts during the day, and it readily climbs plants when 
hunting. Periodicity - Similar to that of C. vagans, with a 
one year life cycle. Reproduction takes place in spring (Hfu
ka, 1 973); larvae develop during the summer without a 
diapause and the adults are active mainly in spring and 

autumn, without summer aestivation (Casale pers. obsem, 
Lindroth, 1949; 1 985; Sharova & Dushenkov, 1979). Cop
ulations of young adults were observed in late autumn 

before hibernation (Den Boer, 1 977), but this mostly oc
curs immediately after. Oviposition during the period 
April/May - August (Arndt, 1 989) . Skuhravy (1 959b) 
found fertile eggs in the ovaries, mostly from the second 

half of June onwards; oviposition (in total 45-100 eggs: 
Scherney, 1959; Stiprajs, 1961) takes place in a small under
ground tunnel, where each egg (size 5 x 1 .5 mm - Sturani, 
1 962) is laid in a separate chamber. The development, with
out larval diapause, in total, takes about 60-70 days (Fore! 
& Leplat 1995; 1 998). Hfuka (1973) presents the data from 
various breeding experiments (Kern, 1924; Kirchner, 1927; 
Stiprajs, 1 961), where the period of development varies 
from 35 to 83 days. Sturani (1962) presents the data for 
development in S. Europe: eggs 8-9 days, larva (including 
prepupal stage of 4-5 days) 40-50 days: Ll : 7 days; L2 ea 14 
days; L3: 25-30 days, and pupa: 14-20 days. Teneral animals 
appear in late summer and autumn, and are active until they 
hibernate. Hibernation usually occurs behind tree bark at the 
edges of forests adjacent to open habitats (Turin, 2000), 
especially in forested areas, but can also regularly occur in the 
soil in open habitats (Arndt, 1989; Casale,pers. obsem, Scher
ney, 1957b). Hfuka (1973) reports a facultative hibernation 
diapause for the adults. Activity of adults that have hibernat
ed previously decreases rapidly after August. A second hiber
nation is rare. Food (Larochelle, 1990): The species is gener
ally considered to be a natural enemy of pests in crops and 
forests in the Ural. In Russia it was observed eating caterpil
lars of Noctuidae (Agrotis) and larvae of Coleoptera (A
mphimallon, Harpalus, Leptinoftzrsa, Stapf?ylinus) as well as lar
vae of Diptera. An enormous variety of recources was re
ported: pupae of ants, snails, larvae and earthworms; in the 
laboratory it accepted hairless caterpillars, fruits, larvae of var
ious Coleoptera species, chopped mealworms (Tenebrio), live 
and dead slugs, even bread and beer. Larva: Described by 
Vacher de Lapouge (1905: L1 -L3), Hfuka (1971b) and key: 
Arndt (1985, 1 991b) .  Food - earthworms in the laboratory 
(Arndt,pers. obsem). Burmeister (1939) reports that C. cancel
latus primarily feeds on carrion and is a less active hunter. 
Dispersal power: Although unwinged like most other Car
ab11s species, it moves very well. Scherney (1960b) measured 
an effective relocation of 15  m/day and 120 m in 1 0  days. 

Conservation: In N.W Europe a strongly declining spe
cies (Desender & Turin, 1989). This is also the case in many 
other parts of Europe. Also declining in lowland in N. Italy, 
due to the loss of suitable habitats, such as riparian bushes 
and due to over-cultivation; no decline has been reported for 
the populations of foothills and mountains. Pavicevic & 
Mesaros (1997) report the status of endangered or vulnera
ble for all Balkan forms. Shilenkov & Averenskii (1991) re
port that in Yakutia it was widely distributed, but it has now 
probably dissapeared from that area. Blumenthal (1981) con
siders it a less suitable indicator, because its distribution on 
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local scale is insufficiently known. The causes of decline in 
lowland areas are not clear. Obviously, it is able to resist a 
severe pollution, at least in E. Europe where it is rather eury

topic; it was one of three surviving species on a field close to 
a chemically polluted area in Byelorussia (Chumakov, 1986). 

Note: Carabus (Eucarabus) cristeforri Spence, 1 823 was 
previously placed in Tach;pus. Evidence discussed in Chap
ter 7. Phylogen)' justify replacement in Eucarabus. 

05.004. C. (fachypus) vagans 
Oliver, 1 795. 

General literature: Checklists and catalogues - Bre
uning (1 933): 554. Brezina (1994): 33; (1999): 41.  Deuve 
(1 994): 129 [223] . Kleinfeld & Schutze (1999): 20. Lorenz 
(1998): 84. Turin et aL (1993): 21 .  Iconography - Casale et 
aL (1982): fig. 106. Fore! & Leplat (1995): Pl. 1 1 . Ghiretti 
(1996): 109. lmura & Mizusawa (1996): Pl. 28 [234] . Rau
tenstrauch (1 994): Pl. 27. 

Geographical range: Endemic species of S.E. France 
and N.W Italy. Chorotype: SEC-ALPW Range character
istics: Alpi(\\} Distribution in Europe: Italy - Marginal 
faunal element, restricted to N.W, W Liguria (the distribu
tion in this region has to be confirmed); Bordighera, Alben
ga, Sassello, Bussana Vecchia. Its distribution in the region 
has to be verified. France - Species of the S.E.: Dept. Bass
es Alpes, Vaucluse and Alpes Maritimes. The distribution is 
scattered in more or less isolated populations. 

Subspecies: A status of subspecies has often been at
tributed to different subpopulations (see Fore! & Leplat, 
1995), however we do not follow that concept here, in agree
ment with the opinion of Brezina (1999). 

Ecology: Predominantly a species oflowlands (also near 
the sea on sandy soil) and foothills (sub-montane), inhabit-
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ing light cork-oak forest, along the edges of fields and gar
dens (Du Chatenet, 1986). Classic locality ofFrejus, France. 
Also in cultivated land; frequently in gardens, meadows and 
arable land (Casale et aL, 1982). Under stones and low plants; 
often found under lumps of soil or in alluvial detritus. Fore! 
& Leplat (1 99 5) also report that the habitat can vary from dry 
places along rivers, to gardens and alluvial deposits. 

Biology: Activity - No data. Periodicity - The spe
cies has two periods of activity, one (reproduction period) 
in spring, from April to July and the other in autumn, 
from September to October (Fore! & Leplat, 1 995). During 
summer diapause Ouly-August) hidden in the soil (Du 
Chatenet, 1 986; Sturani, 1 962) .  The adults hibernate from 
November onwards. Duration of development is proba
bly similar to that of C. cancellatus. Larva: Described by 
Raynaud (1 966), see also Casale et aL (1982). 

Conservation: Especially in coastal localities, decreasing 
due to urbanisation and loss of habitat. 

06. ARCHICARABUS SEIDLITZ, 1 887 

06.001. C. (Archicarabus) alysidotus 
Illiger, 1 798. 

General literature: Checklists and catalogues - Bre

uning (1933): 655. Brezina (1994): 25; (1999): 37. Deuve (1994): 
121 [208]. Kleinfeld & Schutze (1999): 13 .  Lorenz (1998): 76. 
Turin etaL (1993): 21. Iconography- Casale etaL (1982): fig. 
67. Forel & Leplat (1995): Pi 7. Ghiretti (1996): 93. lmura & 
.Mizusawa (1996): Pl. 28 [233]. Rautenstrauch (1 994): Pl. 33. 

Taxonomy: Placed in the monotypical subgenus Rhipoc
arabus Reitter, 1 896 by Brezina (1 994; 1 999). 

Geographical range: S. France, N.W and C. Italy. Choro
type: SEU-TYRR. Range characteristics: Alpi(W) . 
Distribution in Europe: Italy - It has a scattered distribu-
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tion from the coastal 'Alpes Maritimes', along the W coastal 
area of the mainland with populations in Tuscany (Llvorno, 
Pisa) and Lazio (Campagna Romana, Paludi Pontine). Also 
small, isolated areas exist near Ancona (Adriatic coast), in the 
Tuscany Apennines and in the Abruzze Mts. (Vinchiatura, 
Valle di Luppa). France - Distributionin two relatively small 
areas near Montpellier (Camargue area, Var) and in the Alps 
of Provence between Nice and Montelimar, up to 1200 m. 

Subspecies: a) subsp. alysidotus - Italy: Coastal re
gions of Tyrrhenian sea between 44 and 41°N from Alpes 
Maritimes to Tuscany (absent in Liguria), Lazio and Cam
pania, Isle of Giglio, also Abruzzo and localities along the 
Adriatic coast. b) subsp. stagnalisaequalis Vacher de 
Lapouge, 1916- S. France from Alpes Martimes to Herault, 
more common in Camargue. 

Ecology: Strongly hygrophilous, littoral, along the coast 
near salty water under stones or vegetation. Adults have 
been observed to stay submerged for 1 5  minutes (Casale et 
al., 1 982). In swamps and damp meadows, sometimes in 
forests up to the altitude of 1000-1200 m (Casale et al., 
1982). Less frequently along ditches (Forel & Leplat, 1 995). 

Transects: Chapter 1: I-3; Chapter 8: T-83, 85. 
Biology: Activity - Night active; the species is also sub

aquatic. Periodicity -Active from spring to autumn, main
ly April-August (Sturani, 1 962) with an aestivation diapause 
in more open habitats. In C. Italy, near Rome, the species is 
mostly active in winter, between December and March (Br
uschi & Vigna Taglianti, pers. observ., cited in: Casale et al., 
1982). Reproduction in spring, eggs laid separately in soil 
(egg size 5 x 2 mm), hatch within 10 days; development of 
larvae 30-40 days; hibernation takes place from September/ 
October until March (Casale etal., 1 982; Sturani, I.e.) . Food
(Larochelle, 1 990): In the field, earthworms and small slugs. 
In captivity, meat, fruit, slugs and snails, earthworms, cater
pillars, raw meat, cooked carrots and sugared water. Larva: 
Described bySturani (1962) and Raynaud (1966, 1976). Food 
- In general the same as the adults (Larochelle, I.e.) . 

Conservation: The species has lost much of its habitat 
by draining of marshland and urbanisation of coastal re
gions and areas close to Rome (Casale et al., 1982). 

06.002. C. (Archicarabus) monticola 
Dejean, 1826. 

General literature: Check.lists and catalogues - Bre
uning (1933): 661 .  Brezina (1994): 25; (1999): 24. Deuve 
(1994): 123 [213] .  Kleinfeld & Schutze (1999): 13. Lorenz 
(1998): 76. Turin et al. (1993): 21 .  Iconography - Casale et 
al. (1982): fig. 70. Forel & Leplat (1995): Pl. 10. Ghiretti 
(1996): 96-97. Imura & Mizusawa (1996): Pl. 16 [125]. Rau
tenstrauch (1994): Pl. 34. 

Geographical range: Endemic species of the W Alps 
and Ligurian Apennines; S.E. France and N.W Italy. Choro
type: SEU-ALPW Range characteristics: Alpi(W). Dis
tribution in Europe: Switzerland-Only old records from 

06 002 monticola (Archicarabus) 

the S.-most part of Tes sin. Italy - From the Ligurian and 
Maritime Alps, via Cottian, Grajan, Pennine Alps, through 
Prealpi Bellesi and Varesine to Ticino; also in W Ligurian 
Apennines and the hills near Torino. France - Restricted 
to the S.E.: Alpes de Haute Provence; Alpes Maritimes, 
Basses Alpes, Dauphinian Prealps. Coulon et al. (2000) 
report that the citation from the Prealpes (Vercors) by Jean
nel (1941) and old record from Savoie, are at least enigmat -
ic, because this southern species hardly reaches the S. of the 
Hautes Alpes. Iberian Peninsula: Herrera & Arricibita 
(1990) reported it as new to the Iberian fauna, which must 
be regarded as erroneous: ref. C. pseudomontieola. 

Subspecies: Several subspecies were described, but both 
J eannel (1941) and Casale et al. (1982) regarded the species 
as monotypic. Rather characteristic forms are the most S. 
populations from the French Maritime Alps (maritimensis 
Born, 1 923) and from the Italian Ligurian Alps at high 
altitude, up to 1200-1 500 m (lzguricus Born, 1 898). 

Ecology: Forest species, living in dry to moderately 
humid montane forests at the foot of mountains or in 
low parts of montane valleys, at altitudes betweeen 200 
and 2000 m; above the timberline in alpine steppes and 
meadows, but rare (Casale et al., 1982). Sometimes very 
abundant in forest. In Switzerland (Tessin) at 600-1200 m 
(Marggi, 1 992). 

Transects: Chapter 8: T-81 and 88. 
Biology: Activity - Night active (Casale,pers. observ.). 

Periodicity - Very early species, adults at lower altitudes 
active from early spring (February /March), with an aesti
vation diapause during June/July-August (Casale et al., 
1 982); at higher altitudes active in late spring, mainly dur
ing VI-VIL Like the other Arehiearabus, the female makes 
small tunnels in the soil, where she lays about 30 eggs in 
total (size 4.5 x 2 mm), 6-8 per tunnel, each in a separate 
cell; they hatch after 10-17 days (see Sturani, 1 962: 86, fig. 
3). Total larval development takes about 2 months ( 4 7-67 Sl'LCL\L P \l\T 
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days including a prepupal stage of 6 days, after Sturani, 

1 962). Hibernation as adult, from October onwards. Food 
(Larochelle, 1 990) : In captivity, an enormous variation of 

food is accepted: dead and live insects, raw and cooked 
meat and liver, cooked potatoes, ant pupae, fruits (in

cluding lemon), earthworms and also bread soaked in 

sugared milk. It might be assumed that it is also a rather 

polyphagous species in the field (compare C. nemoralis) . 
Larva: Described by Sturani (1 962),  Raynaud (1976) and 

Casale et aL (1 982) . Food - earthworms in the laboratory 

(Arndt, pers. observ.) . 
Conservation: As a forest and montane species, no 

conservation problems at present. 

06.003. C. (Archicarabus) montivagus 
Palliardi, 1 825. 

General literature: Checklists and catalogues -Bre

uning (1 933): 671 .  Brezina (1 994): 25; (1 999): 25. Deuve 
(1 994): 1 23 [21 4] .  Kleinfeld & Schutze (1 999): 13 .  Lorenz 
(1 998): 77. Turin et aL (1 993): 2 1 .  Iconography - Casale et 
aL (1 982): fig. 67. Ghiretti (1996): 97-98. Imura & Mizusa

wa (1996): Pl. 1 6  [124] .  Pavicevic & Mesaros (1 997): cd-rom. 

Rautenstrauch (1994): Pl. 37. 

Geographical range: S.E. European species: from the 

Adriatic, widespread in the Balkan Peninsula, N. to S.E. 

Slovakia, E. to Bulgaria, the Black Sea, and S. to Greece 
(Epirus, Macedonia). Chorotype: SEU-CABA. Range 
characteristics: SEEur. Distribution in Europe: Slova
kia - Reaching S. and S.E. Slovakia. Hungary - Sporadic 

(Szel in litt.) .  Romania - In montane habitats of the C. 

and W. parts; Banat Mts. Bulgaria - Widespread, across 
most of the territory. Turkey (Darge, 1 990) - European 

part (not in Anatolia) . Balkan Peninsula - !stria, Slove
nia, W. Croatia (Dalmatia, Adriatic coast), to C. Bosnia-

06 003 montivagus (Archicarabus) 
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Herzegowina, N., W. and S.W. Montenegro, Serbia, E. Mace

donia, N. Albania; in the S. to N. Greece. Italy - recently 

introduced in the Italian C. Alps (Monte Bondone near 

Trento (Vigna Taglianti etal., 2000). The specimens are very 

similar to the nominate subspecies. 

Subspecies: a) subsp. montivagus - E. part of area: S. 

Slovakia, Hungary, W. and S. Romania, Serbia, E. Mace

donia, Bulgaria, N.E. Greece. Introduced in the Italian Alps, 

near Trento, in montane forests (Vigna Taglianti et aL, 2000). 
b) subsp. vellepiticus Hampe, 1 850 - N.W. Slovenia, for

est of Tarnova on Mt. Maggiore, Croatia, Bosnia and Her
zegovina, Montenegro, N. Albania, N. Greece (Epirus). 
Note: From Slovakia, Hungary and Romania (excl. Banat), 

the form C. m. blandus Frivaldszky, much smaller than the 

nominate, was described. 
Ecology: An inhabitant of mostly open forests (Carpi

nus), forest steppes oflowlands and foothills, most abundant 

on flat, preferably limestone, soil between 800 and 2000 m 

(subsp. vellepiticus Hampe); a typical element of the 'Carice
tum-Seslesictorum' at 900-1000 m in montane Istria (Brand
mayr, 1972). In the S. (Balkan peninsula), also high in the 

mountains to 1 800-2000 m (Bulgaria 0-1600 m, Gueorguiev 

& Gueorguiev, 1995), present also in forests and more open 
places. In Bulgaria rather common in forests in lowland and 

foothills (Penev,per.r. observ.). In S.E. Slovakia in light decidu

ous forests (Hl:trka, 1996). In Hungary, it inhabits siliceous 

rock swards, shrubby forest, oak-hornbeam forest in the hills 
and mountains, as well as the Aceri tatarico-Quercetum in the 

lowland. In former Yugoslavia, silvicol-praticol, living in de

ciduous forests in hills and mountains, in the W. (vellepiticus 
Hampe, and form sutumorensis Reitter) more in open mead

ows and alpine habitats (Pavicevic & Mesaros, 1997). Speci

mens belonging to the small isolated population in N.E. Italy 
(frentino), which is most probably an introduction by man, 

were recorded from alpine grassland (Seslerio-Caricetum sem
pervirens) at 1 700 m (Vigna Taglianti et al., 2000). 

Transects: Chapter 8: T-62, 64-68, 70-71 ,  74-75. 

Biology: Activity - Night active. Periodicity - Data 

on development are almost completely absent from litera

ture (Hfuka, 1973); larvae of L1- and L2-stages were found 

in S. Slovakia in May, and of L3s, in June. Adults are re
ported from Bulgaria in the period April-June (Gueorguiev 
& Gueorguiev, 1995) and in Italy in the period June-Au
gust (Sturani, 1962). Teneral animals were reported to occur 

from June with a short period of activity immediately after 

emerging. 'Hibernating' individuals can be found in tree 

trunks (Sturani, 1962) very early, from late summer on

wards (September-May). The larva develops rapidly with

out diapause (Hfuka, Le.). Food (Larochelle, 1 990) - In 
captivity, minced meat, earthworms, fish and apples. Lar
va - Described by Vacher de Lapouge (1906, 1 929) and 

Hfuka (1971b).  Food - No data. 
Conservation: Not endangered in most of the territo

ry. Pavicevic & Mesaros (1 997) call it endangered in the W. 

of former Yugoslavia, this is however not supported by 



reliable data. Moreover, it is doubtful; the remarkable eco
logical flexibility of this species has been illustrated by the 
fact that it obviously succeeded in founding a new popula
tion in the N. Italian Alps, far outside its main area of 
distribution, most probably introduced by military activi
ties of Austro-Hungarian troops during the First World 
War (Vigna Taglianti et aL 2000). 

06.004. C. (Archicarabus) nemoralis 
0. F. Miiller, 1 764. 

General literature: Checklists and catalogues -Breun
ing (1933): 665. Brezina (1994): 25; (1999): 25. Deuve (1994): 
122 [212]. Kleinfeld & Schutze (1999): 1 3. Kryzhanovskij etaL 
(1995): 42 [73] . Lorenz (1998): 77. Turin etaL (1993): 22. Ico
nography- Casale et aL (1982): fig. 70. Forel & Leplat (1995): 
Pl. 8-10; (1998): fig. 18-20. Ghiretti (1996): 94-96. Imura & 
Mizusawa (1996): Pl. 17 [128]. Jakobson (1905): Pl. 3. Pavice
vic & Mesaros (1997): cd-rom. Rautenstrauch (1994): Pl. 35-36. 

Geographical range: Europe, except the high N. lati
tudes, the steppe zone and Mediterranean landscapes; set
tled E.-ward to Urals and S.E. Kazakhstan (Kryzhanovskij 
et aL, 1 995). Occasionally introduced in N. America, where it 
is nowwidely distributed (Spence, 1 990). Chorotype: EUR. 

Range characteristics: WEur-CEur. Distribution in 
Europe: Fennoscandia -Norway, along the coast to 64 °N; 
Sweden, distributed and common in the S., to about 61 °N; 
Finland, common in the S. half of the territory. Denmark 
- Common all over the country. British Isles - Wide
spread in Ireland and Britain, especially in England and 
Scotland (less records from Wales), usually common and 
abundant at low altitudes. In many parts probably becom
ing more abundant, except in Sussex and the London dis
trict where it is declining (Clapp,pers. comm.; Lindroth, 1974). 
Netherlands - Widespread and common except in the 

06 004 nemoralis (Archicarabus) 
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S.W delta area; one of the most abundant Carabus species. 
Belgium -Distributed throughout the country, very com
mon, however reported as declining in the E. Germany -
Widespread all over the territory and usually common and 
one of the most abundant Carabus species, especially in the 
C. and S. Poland - Distributed throughout most of the 
country, except in the highest parts in the S.W and S.E. 
(Sudeti Wschodnie, Beskid Wschodni, Bieszcady). Baltic 
- Known from all countries. Byelorussia - Mainly in the 
N.W provinces. Russian Plain - W and C. European 
Russia, from S. Karelia in the N. to C. Moldova, to the river 
Svir. In the S., the range limit coincides with the S. border 
of the forest-steppe, most of the records are from big cities 
and their environs. The natural E. margin of range seems 
to go through the provinces of Moscow and Voronezh, to 
the E. of Moscow recorded mostly from urbanized areas 
(Vyatka - Yuferev, 1 980; Perm', - Koz'minykh et aL, 1 991 b; 
Ekaterinburg - Koz'minykh, in litt.); the records probably 
concern occasional introductions. The species expands to 
the E. and is reported also from the city of Novosibirsk 
(Kozlov, 1991).  There is an old specimen in the collection 
of ZIN labelled from 'Laspi' (Crimea), however its pres
ence in this area has not been confirmed by new obser
vations. It inhabits the area from the S. taiga to the 
forest-steppe. Moldova - Reported from the Kodry Hills. 
Czechia & Slovakia - Reported from the whole territory, 
often very common. Hungary - Distributed and abun- :'PU ' I  \ I  l' \ RT 
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dant, but obvioulsy absent from the Great Hungarian Plain. 

Romania - Seemingly not in the territory. Bulgaria - Re

corded from Sredna Gora Mts., Thracian lowlands and W. 
Rhodope Mts. Balkan Peninsula - Slovenia (Prekmurje), 
E. Croatia, N.W. Bosnia (Vucja Luka; Sarajevo), W. Serbia 
(also Fruska Gora (Srem)) and N. Montenegro. Austria -
Widespread in all parts. Switzerland - Widely distributed 

and common in the N.W. from Geneva to the Bodensee; 

usually rare above 600 m. In the W. also in the Jura and 
Unterwallis. Not in the Alps and Alp-valleys. Italy - A 
marginal species, restricted to the N., Valle d'Aosta and 
Trentino - Alto Adige; old citation from other areas (Pie
monte, Veneto, and Emilia) are incorrect. France - The 
species is widely distributed in most of the territory, except 
for Provence, where however small, isolated populations 
exist. In the S. reaching to Cevennes and Pyrenees. Iberian 
Peninsula - In this area a strictly N. species, where its dis
tribution ranges from Galicia (province of Coruiia), via 
Cantabrian Mts. and Basque Mts., W. Pyrenees, Sierras de la 
Demanda and d'U rbion to Valle d' Aran in the C. Pyrenees. 

Subspecies: Numerous forms have been described, main
ly from France and Spain, but we believe that only two of 
them merit the status of subspecies (compare also Deuve, 

1994): a) subsp. nemoralis -In most of the area, except the 

extreme S.W. b) subsp. prasinotinctus Heyden, 1880 (=pas
cuorum Vacher de Lapouge, 1908) - S.W. France (Massive 
Central, Pyrenees and their foothills, valley of Garonne); N. 
Spain (not found below 1800 m - Forel & Leplat, 1998). 

Biogeography: An extensive biogeographical study has 
been carried out by Krurnbiegel (1932), which showed geo
graphic (N./S. and E./W.) variation correlated to day/ night 
activity; this is also related with the size of the eyes. In E. 
Europe, the adults showed to be predominantly night ac
tive, but in W. and S. Europe, they also showed day activity. 
The experimental results of Krurnbiegel have been dis
cussed by Thiele (1977). 

Ecology: Eurytopic, mesophilous, forest species predom
inantly on humus rich soil, clearly favoured by human activ
ities (Knopf, 1962; Gries et aL, 1973; Lindroth, 1985; Turin & 
Heijerman, 1988; Arndt, 1989; Turin et aL, 1991; Anderson et 
aL, 2000). Hoffi:nann (1907) mentions it for C. Europe mainly 
from 300 m up to 1 OOO m. It has no special preference for any 
soil type, but, at least in the N.C. European lowlands, seem
ingly avoids peaty soils (Turin, 2000). Predominantly in shaded 
habitats; eurythermic and with a preference for shadow 
(Thiele, 1977). It occurs frequently in parks, scrub, gardens, 
hedgerows, forest edges and all kinds of forest (Stiprajs, 
1961;  Thiele, 1977); in C. Europe, from open, dry as well as 
dark, humid lowland forests (Lauterbach, 1964; Den Boer, 
1977; Barndt et al., 1991) to (open) mountain forests (Lin
droth, 1985; Hfuka, 1996). Sometimes also in grasslands with 
tall herbs; not in alpine prairies (Thiele, Le.; Koch, 1989), but 
in some subalpine zones of the E. Alps (e.g. 2100 m, Ko

ralpe, Carinthia -Assmann,pers. observ.). In Hungary a typical 

forest dweller, abundantly occurring in all kinds of shadow-
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rich forests in the hills and mountains. In situations with 

sparse vegetation, e.g. on limestone grasslands, preferably on 

N. slopes. In former Yugoslavia, silvicol, inhabiting decidu

ous and coniferous forests in hilly and montane regions 
(Pavicevic & Mesaros, 1997). In Moscow province, it seems 
to avoid natural, non-disturbed forests, and especially pre
fers recreational forests, gardens and parks (Fedorenko, 1988). 
In Ukraine, it inhabits hornbeam and oak-hornbeam forests 

of the forest-steppe zone, and 'bairak' oak woods of the N. 
steppe zone (Petrusenko, 1971). In C. Europe (Switzerland) 
most abundant in the hills and mountains up to 600 m, rare 
in higher places, although records to 1200 and sometimes 
1 500 m exist in the Jura (Marggi, 1992). In the S. localities 
(Italy) it is a montane species which can be found at 1 OOO m, 
mostly in subalpine grasslands and forest clearings at 1100-
1 500 m, locally to over 2000 m (Casale et aL, 1982). Not in 
Mediterranean landscapes and habitats. 

Transects: Chapter 1 :  I-1; Chapter 8: T-01,  03-06, 08-09, 
1 1-21, 23-33, 36-39, 44, 55, 70, 73, 75-77, 80, 89-92, 94-95, 98. 

Biology: Activity - Most authors report it to be al
most exclusively night active; less than 1 5% day activity 
(Thiele & Weber, 1968). However, geographic variation has 
been observed by Krumbiegel (1932), see under Biogeogra
pf?y. Periodicity - In N.E and C. Europe, the beetles be

come active in early spring, sometimes from the beginning 
of March and start to reproduce soon after (Stiprajs, 1961; 

Den Boer, 1977). Copulations have been observed from 
March onwards. Copulation of young adults can oc
casionally take place in late autumn; ripe ( = fully developed) 
eggs were also found in hibernating females (Hfuka, 1973). 

Xambeau (1 898) observed oviposition in autumn. Nor
mally, oviposition occurs in spring from March until May. 
About 30-60 eggs are laid in series of 6-10 (size 5 x 1 .5 
mm) each placed in separate cells in a small corridor made 
by the female. The adults remain active until about July 
when they enter an aestivation diapause during August
September (Sturani, 1962). Larvae occur during the period 
April/May- August/September: L1 : April-June, L2: May
July and L3: May-August (Larsson, 1939; Stiprajs, 1 961). 

Development of the eggs 10-17 days and the larva 40-60 
days: Ll: 5-16 days, L2: 1 0-22 days and L3: 1 7-25 days (in

cluding 8 day prepupal stage); pupae develop in ea 12-15 
days, depending on temperature and altitude, all together 
55-90 days in France and Italy (Sturani, 1962; Raynaud, 1969) 
and ea 3.5 months in Denmark (Larsson, 1939). There is 
no larval diapause (Hfuka, Le.). Teneral adults emerge in W. 

Europe from the end of June until the end of August, in 
E. Europe a little later in autumn Ouly-September), and 
become active before winter starts (Arndt, 1989; Sturani, 
1962). 'Old' adults that already have hibernated, become 
later active in the autumn, than the young (freshly emerged) 
adults (Fennemann & Kurz, 1999). Hibernation, under 
mosses or litter in the soil (mainly in N. areas, but also in 
the Pyrenees (Casale pers. observ.)), in rotten trunks and de
caying wood (mainly in the S.), lasts from October to March 



in the lowlands, but much longer at high altitude, until 

May (Sturani, le.). A one-year life cycle, ·with spring breed

ing and summer activity of larvae, was reported for Russia 

(Sharova & Dushenkov, 1 979; Dushenkov, 1989). Biennial 

development in the N. of Scandinavia (Lindroth, 1 985). 
Food - An enormous amount of observations exists (Laro

chelle, 1 990). In the field it eats caterpillars of many species 

(moths and butterflies), earthworms, molluscs (snails and 

slugs), various insects and insect larvae. Also an attack on 
young snakes was observed. In captivity, it accepts ham, 

bacon, raw and minced meat, chopped mealworms (Tene
brio sp.), sugar syrup, bread soaked in sugared water or milk 
and gingerbread, Gruyere cheese and many kinds of fruits, 
such as bananas, apples, mandarine oranges, dry raisin etc. 
Many of these things work well as bait in pitfall traps, 

especially fruits and chopped slugs. Larva - Described by 
Heer (1 836: L3), Schiodte (1 867: Ll), Vacher de Lapouge 

(1905: L2-L3), Hfuka (1 971b) and key: Arndt (1985, 1 991b). os oos pseudomonticola (Archicarabus) 

During a study in Moscow province (near Sosnovka), lar
vae were onlv found in interfluvial habitats and not in the 
flood plains. Food - earthworms, small snails and a wide 
range of insect larvae and pupae (Arndt,pers. observ.). 

Conservation: In N.W. and N.C. Europe (especially, 

Denmark, Netherlands and Belgium, Germany) it seems 

to be favoured by human activities and can be regarded as 
an increasing species (Desender & Turin, 1 989), and it even 
occurs in parks, gardens, hedges and so on, up to the city 
centres. In the British Isles, less synanthropic than on the 
continent, and less common than C violaceus which seems 
to hold the synantrophic niche (Lindroth, 1 974; Luff, 1998). 
According to Blumenthal (1 981 ), at least in N.W. Europe, it 

is too eurytopic to be an indicator species. For the Balkan 

Paninsula, it has been denoted as endangered (Pavicevic & 
Mesaros, 1 997). 

06.005. C. (Archicarabus) pseudomonticola 
Vacher de Lapouge, 1 908. 

General literature: Checklists and catalogues - Bre

uning (1933): 661 .  Brezina (1 994): 26; (1999): 25. Deuve 
(1 994): 1 22 [21 1] .  Kleinfeld & Schutze (1 999): 13 .  Lorenz 
(1 998): 77. Turin et al. (1 993): 22. Iconography - Forel & 
Leplat (1995): Pl. 7; (1998): fig. 1 5-17.  Ghiretti (1996): 93-
94. Imura & 11izusawa (1996): Pl. 1 7  [127]. Rautenstrauch 

(1 994): Pl. 35-36. 
Taxonomy: Previously considered rare and poorly known; 

some authors believed that pseudomonticola was only a sub
species of C nemoralis (e.g. Jeanne!, 1941 ). However, nowa
days a well-known species which is not considered rare. In 
the E. Pyrenees, both taxa are sympatric, but no hybrids are 
known; therefore both forms seem to be true species. 

Geographical range: Endemic species of the E.  
Pyrenees. Chorotype: \lV'EU-PYRE. Range characteris
tics: Iber(NE). Distribution in Europe: France - Re

stricted to a small area in the S.: Pyrenees Orientales, from 

the massif of the Puigmal d'Err to the Canogou and the 

Alberes. Iberian Peninsula - N.E. Spain: mountains of 
Cataluilia (1\fontserrat, Montseny); E. Pyrenees, W. to up
per streams of Segre and Llobregat. 

Subspecies: No significant subspecies. 

Ecology: Habitat preference most similar to that of C 
nemoralis. Montane and subalpine, rather eurytopic, shaded 
places, such as montane forests, forest edges, grasslands 
with dense vegetation and sometimes in ruderal places (Forel 
& Leplat, 1 998) . 

Biology: Activity - Both day and night active (Casale, 
pers. observ.). Periodicity - Reproduction regularly in spring 

or summer: at lower altitudes it becomes active at the be

ginning of spring, at higher altitudes it appears in early 

summer (beginning of July). Copulation starts immedi
ately after the young adults have emerged; oviposition in 
small underground, horizontal corridors where the female 
lays eggs ( 4 x 2 mm) in separate cells. The eggs hatch after 8-
10 days; larval development takes 30-40 days; hibernation 

near the surface under mosses or at the foot of trees (Forel 
& Leplat, 1 995; 1 998) and in rotten wood (Assmann,pers. 

observ.). At the beginning of November, in Alberes, the 
species was found hibernating, and also a couple that were 

active during daytime and copulating (Casale,pers. observ.). 
Food - Insects, larvae, and other soil arthropods. Also 
observed eating plant material. Larva: unknown. 

Conservation: As a eurytopic forest species, no conser

vation problems at present. 

06.006. C. (Archicarabus) rossii 
Dejean, 1 826. 

General literature: Checklists and catalogues - Bre

uning (1933): 656; Brezina (1 995): 26; (1 999): 26. Deuve 

(1 994): 121  [209] . Kleinfeld & Schutze (1 999): 13. Lorenz 
(1 998): 76. Turin et al. (1 993): 22. Iconography - Casale et SPl :Cl;\I J ',-\RT 
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06 006 rossii (Archicarabus) 

al. (1982): fig. 68. Ghiretti (1996): 93. Imura & Mizusawa 
(1996): Pl. 16  [1 1 9] .  Rautenstrauch (1994): Pl. 33. 

Geographical range: Endemic of Italy. Chorotype: 
SEU-APPE. Range characteristics: Apen. Distribution 
in Europe: Italy - Endemic and montane species, distrib
uted from Piedmont (Turin - Langhe to Savona) and all 
the peninsula, along all Apennines to Calabria and N. Sicily; 
absent from the N.E. 

Subspecies: Highly variable, but Casale et al. (1982) re
garded it as a monotypic species. 

Ecology: Euryzonal and eurytopic species, from low
lands at sea level through montane regions up to 2000 m 
(Casale et al., 1982). Scattered and very localised in bushes 
on foothills in the N.W part of its range (Piedmont). 

Transects: Chapter 1 :  I-3; Chapter 8: T-83-85. 
Biology: Activity - Diurnal. Periodicity - Adults oc

cur from the end of February /March to October/Novem
ber with a diapause from May /June to September. A pro
portion of the adult population is active during Novem
ber-December, before hibernation during January-Febru
ary (Sturani, 1962). Breeding in spring. Development of 
eggs (size 5 x 2.5 mm) takes 9-10 days; larvae: ea 55 days 
including prepupal stage of 12  days and pupae ea 12 days 
(Sturani, Le.). Food - (Larochelle, 1990; Casale et al., 1 982): 
In the field, plant material, fruits, caterpillars, Orthoptera 
and small Coleoptera. Often under cadavers of birds, rep
tiles and mammals. In captivity, fruits and raw meat, small 
slugs and crushed snails. It also accepts earthworms, om
elettes, gingerbread and bread soaked in sugared milk. Lar
va: Described by Schioote (1 867), Vacher de Lapouge (1905) 
and Sturani (1962). Food - in captivity, same as adults. 

Conservation: Abundant, and in general no problems 
or threats apparent. Only in some N.W populations, such 
as in Piedmont (hill near Torino), the species seems to have 
become rare and localised, probably due to urbanisation 
and loss of habitat. 
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06 007 steuartii (Archicarabus) 

06.007. C. (Archicarabus) steuartii 
Deyrolle, 1 852. 

General literature: Check.lists and catalogues -
Breuning (1933): 659. Brezina (1994): 26; (1 999) :  26. 
Deuve (1994): 122 [210] .  Kleinfeld & Schutze (1999): 13. 
Lorenz (1 998) : 77. Turin et al. (1993): 22. Iconography 
- Fore! & Leplat (1 998): fig. 1 1 - 14. Ghiretti (1 996): 93. 
Imura & Mizusawa (1 996): Pl. 16 [126] . Rautenstrauch 
(1 994): Pl. 34. 

Geographical range: Endemic species of the Iberian 
Peninsula. Chorotype: WEU-IBEN. Range characteris
tics: Iber(NW'). Distribution in Europe: Iberian Penin
su1a - N. Portugal, N.W'. Spain. From Puerto de Pajares in 
Cabtabrian Mts. via Galician Mts. to Sierra da Estrella. 

Subspecies: No subspecies. 
Ecology: A generally rare species (Du Cha tenet, 1986), 

mostly found in forests, but also in wasteland at middle 
altitudes. Alonso et al. (1988) found the species in mon
tane grasslands with Nard11s and Festuca. According to Fore! 
& Leplat (1998), it inhabits forests in the zones below 1000 
m, but also subalpine prairies in the N. of Portugal and 
Spain, with a preference for N. facing slopes. 

Transects: Chapter 8: T-96-97. 
Biology: Activity - No data. Periodicity - Probably 

reproducing in autumn. The adults are active from the mid
dle of July until the beginning of October (Fore! & Leplat, 
1 998). Food - No data. Larva - Unknown. 

Conservation: Probably not endangered. 

06.008. C. (Archicarabus) wiedemanni 
Menetries, 1 836. 

General literature: Check.lists and catalogues - Bre
uning (1933): 677. Brezina (1994): 26; (1999): 26. Deuve 
(1994): 124 [21 5] .  Kleinfeld & Schutze (1999): 14. Lorenz 



06 008 wiedemanni (Archicarabus) 

(1998): 77. Turin et aL (1 993): 22. Iconography - Ghiretti 
(1996): 98-100. Imura & J'vuzusawa (1996): Pl. 1 6  [123] . 
Rautenstrauch (1994): Pl. 38. 

Geographical range: E. Bulgaria, Greece, European 
Turkey and Asia ?dinor. Chorotype: ANAT. Range char
acteristics: Balk(SE)-Anat. Distribution in Europe (and 
adjacent areas): Bulgaria - Recorded from S.W and S.E., 
not in Danube Plain and Thracian lowlands; localities in 
S.W Bulgaria need confirmation! Turkey (Casale & Vigna 
Taglianti, 1999; Darge, 1990) - European part (Gueorguiev 
& Gueorguiev, 1995); N., C. and W Anatolia. Balkan Pen
insula - Besides Bulgaria, only the extreme N.E. of Greece 
(Alexandropolis). 

Subspecies: Several subspecies, but only the nominate 
one in Europe ('morpha' burgassiensis Apfelbeck, 1 904, is 
certainly not a good subspecies). Gueorguiev & Gueorguiev 
(199 5) mention vaitoiani Strasser, 1900. 

Ecology: J\fostly in dry forests and scrubland. In Bul
garia from 0 to 1400 m (Gueorguiev & Guforguiev, 1995). 

Biology: Activity - No data. Periodicity - No data. 
Food- In captivity, crushed snails, raw meat, fruits and bread 
soaked in sugared milk (Larochelle, 1990). Larva: Described 
by Raynaud (1975). Food - in captivity, same as adults. 

Conservation: No data. 

07. HEMICARABUS GEHIN, 1 876 

07.001. C. (Hemicarabus) nitens 
Linnaeus, 1758. 

General literature: Checklists and catalogues - Bre
uning (1933): 850. Brezina (1994): 28; (1999): 31 .  Deuve 
(1994): 140 [258]. Kleinfeld & Schutze (1999): 1 7. Kryzha
novskij et aL (1995): 43 [79] . Lorenz (1998): 80. Turin et aL 
(1 993): 22. Iconography - Casale et aL (1 982): fig. 159. 
Fore! & Leplat (1995): Pl. 1 1 .  Ghiretti (1996): 129. Imura & 

07 001 nitens (Hemicarabus) 

Mizusawa (1996): Pl. 23 [1 86] . Jakobson (1905): Pl. 5. Rau
tenstrauch (1994): Pl. 62. 

Geographical range: European species. N. and C. Eu
rope, covering most of the area, N. of ea 50°N, from the 
Atlantic coast to W Siberia and from Scotland and N. 
Fennoscandia to 'X'. France, Austria, Carpathian Mts., N. 
Ukraine. Chorotype: SIE. Range characteristics: NCEur. 
Distribution in Europe: Fennoscandia - Norway, dis
junct distribution 'W-ith an isolated area along the N. coast; 
Sweden, widely distributed in the S. but not common; 
Finland, widely distributed but local. Denmark -Uncom
mon, local and decreasing recently. British Isles - Very 
localised in Ireland, not in the S. half of the island, possi
bly indicating late incursion, probably from Scotland; wide
spread but not common in N. Ireland (Anderson et al., 
2000). In Great Britain also localised and scattered, restrict
ed to wet areas in S.W and N. England, less widespread in 
Scotland than C. an:ensis and probably absent from most 
of Wales (Lindroth, 197 4). Netherlands - Formerly a rel
atively widespread species. However, during the second half 
of the 20th century, it has strongly decreased due to drain
age; recently there was a remarkable revival in three main 
areas (S., C. and N.), probably caused by a combination of 
successful nature (heathland) management and favourable 
climatic changes during the last decade (see Den Boer & Van 
Dijk, 1995). In the province of Drenthe �.E.), it appeared 
to be a dominant species in a large wet heath area (Van 
Essen, 1993). Belgium - Mainly distributed in the N. heath
land area. Threatened, its area of distribution is nowadays 
reduced to 1 /3 compared to before 1950. Germany-For
merly a widespread species but nowadays heav1.ly endangered 
(Schleswig-Holstein, Lower Saxony, 1\Iecklenburg-Vorpom
mern, Brandenburg, Bayern) or probably extinct (Sachsen
Anhalt, Sachsen, Thiiringen, Baden-Wiirtemberg); not 
known from Hessen and Rheinhessen. Poland - A wide
spread species, known from most regions. Baltic - Re- :::-i'J FP l . J ' \ !\1 
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07 001 nitens 

corded from all countries. Byelorussia -Mainly in the N. 
half of the territory. Russian Plain - Widely distributed 
throughout the N. and C. regions of European Russia, up 
to the coasts of Kola peninsula in the N. (70°N), the N. 
range margin in the E. coincides with the Polar Circle (S. of 
Kanin Peninsula - Poppius, 1909); Salekhard (several local
ities in the S. Yamal Pensinsula - Andreeva & Eremin, 
1 991), Nenetz area, bifurcation of the rivers Kolva and 
Kharyaga - MPGU). Perm - Basegi (Voronin, 1999). The 
S. margin goes along the border between the forest zone 
and the forest-steppe (right-bank of Dnieper: Medvedev, 
1 950), from the Ukrainian Carpathians (several localities 
indicated in museum collections, but not found the last 50 
years! -Rizun, 1 990) through the provinces of Kiev (ZIN), 
Gome!' (Molodova, 1990), Bryansk and Kaluga (Zll\,,�, re
public of Mari (Eremin, 1 986), province of Kazan' 
(Zherebtsov, 1 979), Bashkiria (Matveev, 1 990; ZM) and 
Chelyabinsk province (Field report of the Institute of 
Evolutinary Morphology & Ecology, Moscow, 1981 ) . From 
the tundra to the mixed forest zone. Czechia & Slovakia 
- Mentioned for Bohemia, Czechia and Slovakia, but rare. 
Hungary- Only one doubtful record (specimen lost) was 
published by Freh (1 878) from the K6szeg Mrs. Austria -
Few scattered occurrences in Tirol, Oberosterreich, Nied
erosterreich and Steiermark; endangered or possibly extinct. 
Franz (1970) gives localities of C. nitens in Austria, near the 
W. Hungarian border: Leibnitz, Steinfeld, Baden. Italy: old 
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citations from Brenner only: no recent data. France - The 
species was reported from wet sandy habitats scattered along 
the Atlantic coast from Belgium to Landes. It probably 
disappeared from most of the former area of distribution 
and survives now in a very isolated population near the 
Bassin d'Arcachon, just S. of Bordeaux. It is possible that 
it still exists near the Baie de Somme in the N.W. but this 
has to be verified. 

Subspecies: Very homogeneous; no subspecies. 
Ecology: In N.W. Europe, this species shows a peculiar 

'split' habitat preference. Predominantly it is a sun-loving 
species, occurring in humid meadows and marshes, moist 
heathland and peat bogs with Erica, but it is also freguently 
found on the dry sandy soil of inland dunes, Cdlluna-heath 
and in open pine forest ( Rabeler, 1 947; Stiprajs, 1961;  Mos
sakowski, 1970a; Den Boer, 1977; Koch, 1992; Hfuka, 1996). 
In N. Ireland and Britain mainly inhabiting wet upland 
biotopes such as wet dwarf scrub heath and upland or low
land blanket bog or N. wet heath, wet dune slacks, and it 
obviously avoids dry biotopes completely (Anderson et aL, 
2000; Luff, 1998). Lindroth (1985) reports it from the 'Alvar' 
steppes on Oland and Gotland. In N.C. Europe, often found 
in wet heathlands where also C. clatratus occurs. According to 
Andreeva & Eremin (1991), it inhabits mesotrophic alder 
groves in the S. Yamal peninsula. In C. Europe, not alpine 
(Koch, 1989); after Burmeister up to 1200 m, but after Hori
on (1941) not over 400 m; indeed almost absent from the C. 
montane areas. In the British Isles, in open country and dry 
places, usually where heather grows (Lindroth, 1 97 4; Gard
ner, 1991). In Germany mostly in light heath-forests, on 
peat moors, wasteland and coastal dune valleys (Arndt, 1 989). 
In the Liineburger Heath, the area with the largest heath
lands in Germany, the species prefers sites in the Calluna 
heath where the vegetation is sparse (mainly in the building 
phase) and not with a higher vegetation of ericaceous shrubs 
(mainly the mature and degenerate phases of Calluna) (Ass
mann & Janssen, 1999). In the S.-most area of the range 
confined to coastal dunes along standing water (Du Chate
net, 1986). In Ukraine, rare in mixed and pine forests of the 
forest-steppe zone (Petrusenko, 1 971 ). 

Transects: Chapter 1 :  I-2; Chapter 8: T-01, 04-06, 08-09, 
1 1 , 13-17, 1 9, 21,  23-24, 35, 43, 45 and 55. 

Biology: Activity - Heliophilic: a mainly diurnal spe
cies (Weber, 1966a; Thiele & Weber, 1 968). Periodicity 
(Hfuka, 1 973) - Reproduction starts in early spring (per
haps by the second half of April) with a maximum be
tween May and the end of June (N.W. Europe - Arndt, 
1 989). Sturani (1962) mentions adult activity for the period 
June-August and hibernation from September to May. In 
C. Europe, the adults occur from March to September, 
with a clear maximum during May and June and show in 
general very little activity in autumn (Lindroth, 1 985). The 
young adults hibernate in the pupal chambers (Larsson, 
1 939). L1 is reported from May and June, and L3 from July 
(Luff, 1969). The duration of the development is rather 



short, about 35-40 days, including an 8-9 day pupal stage 
(Hurka, I.e.) . Pupation was recorded by Stiprajs (1961) at 
the end of July; fresh animals occur in summer, from Au
gust onwards. Larsson (1939) assumed that hibernation 
took place in pupal cells, however in Germany a proportion 
of the population is active before hibernation (Mossakows
ki, 1970b; Assmann &Janssen, 1 999). In August and Sep
tember, no old beetles seem to be active. In two successive 
spring seasons (according to the results from ovary dissec
tions detecting corpora lutea before oogenesis), the Liineb
urger Heath populations chiefly consisted of animals that 
had already reproduced (and therefore were older than one 
and a half years (Assmann & Janssen, 1999). Food (Laro
chelle, 1 990) - In captivity, it seems to accept a variety of 
food, such as raw meat, minced meat, earthworms, fish 
and apples. In the field, it was observed hunting caterpil
lars of moths. Larva: Described by Bengtsson (1927: L1-
L3), Hfuka (1971b) and key: Arndt (1985, 1991b).  Food - 08 001 loschnikovii (Diocarabus) 

No data, but probably the same as adults. 
Conservation: A strong decline was reported from all 

parts of N.W Europe (Arndt, 1989; Desender & Turin, 1988). 
Also in Moscow province rather common until the 1950's, 
but recently only single records are available (Fedorenko, 1988). 
In the Netherlands, where it has declined strongly during the 
last decades (f urin, 2000), it recovered in various places, when 
the (acid) upper soil-layer was partly removed from many 
wet heathland reserves. Especially in the first years after ap
plying this type of management, it not only recovered or 
perhaps recolonised, but became a dominant species (Rein
holt & Vermaat, 1989; Van Essen, 1993; Den Boer & Van 
Dijk, 1994). The species is a very suitable indicator of the 
quality of oligotrophic, open heathland and dune habitats 
and also peat-bogs with an intact water regime (Blumenthal, 
1981). However, it seems to have a high resistance to chem
ical pollution and was observed to be one of few surviving 
species on polluted fields in the Netherlands (furin, 2000) 
and in Byelorussia (Chumakov, 1986). 

08. DIOCARABUS REITTER, 1 896 

08.001. C. (Diocarabus) loschnikovii 
Fischer von Waldheim, 1823. 

General literature: Check.lists and catalogues - Bre
uning (1932): 308. Brezina (1994): 34; (1999): 32. Deuve 
(1 994): 1 43 [272] . Kleinfeld & Schutze (1999): 1 8. Kryzha
novskij et aL (1995): 44 [94] . Lorenz (1998): 81 .  Turin et aL 
(1993): 22. Iconography - Ghiretti (1996): 133. Imura & 
Mizusawa (1996): Pl. 25 [200] . Jakobson (1905): Pl. 7. Ratti 
etal. (1990): Pl. 1 4. 

Geographical range: N.E. European Russia (in S.W 
to Kirov), Siberia to Baikal. Chorotype: SIB. Range char
acteristics: EEur(E)-CSib. Distribution in Europe (and 
adjacent areas): Russian Plain -The population in N.E. 
Russia and the N. Urals is isolated from the main Siberian 

08 001 loschnikovii 

range (Shilenkov & Averenskii, 1991). E. regions of Euro
pean Russia and the Urals to the W to 50°E., known from 
Narodnaya Mt. -MPGU, and from few localities in Tyman 
Mt. Range (Belaya river - ZIN), the provinces of Vyatka 
(Malmyzh - ZIN), Perm' (Basegi reserve - Voronin & 
Esjunin, 1989), the Polar Ural (Neroika Mt. - MPGU); N. 
Ural (Man'ya river baisn - ZIN). 

Subspecies: Except nominate, no subspecies in Europe. �PJ:C: L\L l',\RT 
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Ecology: In the forests of mainly lower and middle 
mountain belts. In the Basegi reserve (Middle Ural), very 
common in the shrubby-lichen tundra and in thin birch 
forests (Esjunin et al, 1995). 

Transects: Chapter 1: I-2; Chapter 8: T-45. 
Biology: Especially numerous during July and August 

(Esjunin et al, 1995). 
Conservation: No data. 

08.002. C. (Diocarabus) truncaticollis 
Eschscholtz, 1833. 

General literature: Checklists and catalogues -Bre
uning (1933): 775. Brezina (1994): 34; (1999): 50. Deuve 
(1994): 1 52 [307] . Kleinfeld & Schutze (1999): 1 8. Kryzha
novskij etal (1995): 43 [90] . Lorenz (1998): 81 .  Turin etal 
(1 993): 23; see note under Taxonomy. Iconography -
Ghiretti (1996): 1 50-151 .  Imura & Mizusawa (1996): Pl. 38 
[31 8] .  Jakobson (1905): Pl. 7. 

Taxonomy: In the checklists of Turin et al (1993), Deuve 
(1994) and Brezina (1999)), this species was included in 
subgenus 09. Aulonocarabus. 

Geographical range: N.E. European Russia, N. Siberia, 
Kamchatka, Aleut Islands (Poppius, 1910) and N.-most Alas
ka and Canada (N.W territories). Chorotype: SIB (circumpo
lar). Range characteristics: EEur-Sib. Distribution in Eu
rope (and adjacent areas): Russian Plain-N.E. part of the 
Russian Plain, N. of the Polar Circle and Polar Ural. Collected 
in the environs of Vorkuta (MPGU), the basin of Adzyva 
river (ZIN, Poppius, 1905), Salekhard (ZIN; Poppius, 1905), 
S. Yamal Peninsula (common - Andreeva & Eremin, 1991;  
Khadyta-Yakha field station - Korobeinikov; 1991), Nenetz 
Area (theriversKolvaandKaryaga; Yugorpeninsula-MPGU). 
Inhabits the tundra and the N. border of the forest-tundra 
zone (Shilenkov & Averenskii (1991 ). 

08 002 truncaticollis (Diocarabus) 
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08 002 truncaticollis 

Subspecies: Except nominate, no subspecies in Eu
rope. 

Ecology: Forest-tundra and S. tundra zones. In the S. 
Yamal peninsula, where it is a very common species, it in
habits all types of tundra and open, scrubby larch forests 
with mosses; sometimes found in wet interfluvial alder 
groves. It is a mesophilous species that tolerates a wide 
range of habitats with respect to humidity (Andreeva & 
Eremin, 1991). Shilenkov & Averenskii (1991) report that 
the non-European subspecies polaris is found in Yakutia 
near water bassins. 

Transects: Chapter 8: T-42 and 43. 
Biology: Activity - No data. Periodicity - In S. Ya

mal, adults occur from the end of June to the beginning of 
August and females with eggs occur during July-August; 
teneral specimens were recorded from the beginning of 
August; hibernating L3 and adults of several generations 
(at least 3) were found in Russia (Korobeinikov; 1990). 
Other figures (data after Ryabitsev; 1995; 1998) indicate that 
96% of the investigated populations consist of specimens 
of the same year and that 1 .5% have hibernated a first and 
merely 0.5% a second time. Males would live not longer 
than 2 years and females up to 4 years (Ryabitsev; Le.). Food 
- No data. Larva: Described by Vacher de Lapouge (1907: 
L3). Food - Lindroth (1961) reported predation of larvae 
of Tipula (Diptera, Tipulidae) in Canada. 

Conservation: No data. 



09. AULONOCARABUS REIITER, 1 896 

09.001. C. (Aulonocarabus) canaliculatus 
Adams, 1 812. 

General literature: Checklists and catalogues - Bre
uning (1932): 249. Brezina (1994): 29; (1999): 49. Deuve 
(1994): 155 [31 7].  Kleinfeld & Schutze (1999): 24. Kryzha
novskij et al. (1995): 43 [81). Lorenz (1 998): 88. Turin et aL 
(1993): 23. Iconography - Ghiretti (1996): 1 53-1 54. Imu
ra & Mizusawa (1996): Pl. 37 [314] . Jakobson (1905): Pl. 7. 
Ratti etal. (1990): Pl. 7. 

Taxonomy: In the checklist of Kleinfeld & Schutze 
(1999), included in Leptocarabus Gehin, 1 885. 

Geographical range: Russia: Ural, Siberia to the Far E.; 
Primorye, Priamurye (Budarin & Matis, 1 981), Altai and 
Enisei, N. Mongolia, N.E. China, N. Korea. Chorotype: 
SIB. Range characteristics: EEur(NE)-Sib-EAsi. Distri
bution in Europe: Known from only three localities in 
Polar Ural (Sob' River Basin, district of Salekhard - ZIN) 
and N. Ural (Manya River Basin - ZIN). This species does 
not occur in the W. part of the Ural Mts. The presence on 
the Polar Ural is isolated from the main range of this E. 
Siberian species (Shilenkov & Averenskii, 1991 ). 

Subspecies: Several subspecies exsist, but only the nom
inate one is present in Europe. 

Ecology: It lives in taiga forests, e.g. in Yakutia where it is 
very common in pine forests, rarely in larch or willow stands 
or scrub; sometimes on arable land (Budarin & Matis, 1981;  
Shilenkov & Averenskii, 1991). In Krasnoturanskiy Bor (C. 
Siberia), in pine forests on steep slopes of mountains, in 
dunes and tussocky birch forest (Anyushin, 1982). 

Transect: Chapter 1 :  I-2. 
Biology: Activity - No data. Periodicity - Probably a 

summer (or early autumn) breeder; the adults occur from 
the first half of July to the end of August (Budarin & 

09 001 canaliculatus (Aulonocarabus) 

09 001 canaliculatus 

Matis, 1981 ). Food-No data. Larva: Described by Makarov 
(1992). Food - No data. 

Conservation: Extremely abundant; not endangered. 

10. MESOCARABUS C. G. THOMSON, 1 875 

10.001. C. (Mesocarabus) dufourii 
Dejean & Boisduval, 1 829. 

General literature: Checklists and catalogues - Bre
uning (1933): 827. Brezina (1994): 43; (1999): 41 .  Deuve 
(1994): 1 74 [390] . Kleinfeld & Schutze (1999): 20. 84. Turin 
et aL (1993): 23. Iconography - Forel & Leplat (1998): fig. 
90-93. Ghiretti (1996): 1 88. Imura & Mizusawa (1996): Pl. 
29 [240] . Rautenstrauch (1994): Pl. 58.  

Geographical range: Endemic species of the Iberian 
Peninsula. Chorotype: WEU-IBEC. Range characteris
tics: Iber(SW). Distribution in Europe: Iberian Peninsu
la S. of Guadalquivir: most of Andalusia from Atlantic 
coast to Sierra Nevada and Sierra de Gador in the S. and to 
Sierra de Segura in the E. 

Subspecies: No subspecies. 
Ecology: From sea level in the W. to 2500 m in the E. 

(occasionally up to 3000 m). Preferably on humid sites, in 
open country as well as places shaded by woods, so it can be 
considered an eurytopic species (Du Chatenet, 1 986; Forel 
& Le plat, 1998; Cardenas & Hidalgo, 2000). :-,PU I \ I .  P\ l{'I 
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1 O 001 dufourii (Mesocarabus) 

Transect: Chapter 8: T-100. 
Biology: Activity - no data. Periodicity - Depending 

on altitude, adults have been reported from March/June to 
September (Du Chatenet, 1986; Forel & Leplat, 1 998). The 
seasonal activity and the reproductive biology was described 
in detail by Cardenas & Hidalgo (2000). The periodicity is 
similar to those of the N. African winter-breeders such as C 
morbillosus. There is a high reproductive activity during Octo
ber-December. The number of eggs laid per oviposition is 
on average 1 -6 (with a maximum of 12). In the period of 
January to March, most animals are inactive. The fresh spec
imens appear during March-April and immature females are 
active until the end of June. During July and August, the 
animals seem to be completely inactive. Pre-reproductive fe
males occur mainly in October and November. The develop
ment in the laboratory showed an average of 12 days for the 
incubation of the eggs (with a survival rate of nearly 70%), 
12.5 days for the first instar (survival 80%), about 9 days for 
the second instar (survival 85%), 23 days for the third instar 
(survival 80%) and 10.5 days for the pupa (with a low sur
vival of 31 %). Under outside conditions, these figures were 
(no data on egg development): 1 9  days for the first instar 
(survival 81 .7%), about 1 8.5 days for the second instar (sur
vival 96%), 50.6 days for the third instar (survival 85%) and 
1 6  days for the pupa (with a much higher survival than in
side rearing, of 62%). Food - similar to other Mesocarabus 
species (Forel & Leplat, I.e.). Larva: unknown. 

Conservation: Generally not endangered, but declin
ing in some localities (for instance near Gibraltar), due to 
urbanisation. 

10.002. C. (Mesocarabus) lusitanicus 
Fabricius, 1 801. 

General literature: Check.lists and catalogues - Bre
uning (1933): 830. Brezina (1 994): 43; (1999): 41 .  Deuve 
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1 O 002 lusitanicus (Mesocarabus) 

(1994): 1 73 [389] . Kleinfeld & Schutze (1999): 20. Lorenz 
(1998): 84. Turin et al. (1993): 23. Iconography - Forel & 
Leplat (1995): Pl. 26; (1998): fig. 48-89. Ghiretti (1996): 1 88-
1 92. Imura & Mizusawa (1996): Pl. 29 [239]. Rautenstrauch 
(1994): Pl. 58-60. 

Taxonomy: We maintain here two distinct species, which 
are, more correctly, two main semispecies, C lusitanicus and 
C. macrocephalus Dejean, 1 826; hybrid zones exist between 
them, and natural hybrids are also known in areas of para
patry. 

Geographical range: Endemic species of the Iberian 
Peninsula and Pyrfoees Atlantiques. Chorotype: WEU
IBER. Range characteristics: Iber(P). Distribution in 
Europe: France - Restricted to the Atlantic Pyrenees, 
close to the N. Spanish border. Iberian Peninsula - All 
of the Iberian Peninsula, except the N.W. part where it is 
bordered by the S. Galician mountains (Sil Valley), Mon
tes de Leon and the provinces of Valencia and Burgos. In 
the N. of the peninsula up to the C. Pyrenees (Esera Val
ley) and E. Pyrenees in the area between the rivers Segre, 
Ebro and Ter. 

Subspecies: (Breuning, 1 926: map; Farell & Leplat, 1 998: 
maps): one of the most differentiated species in Europe. 
a) subsp. lusitanicus - Coastal area ofExtremadura, bet
ween Coimbra and Lisbon. b) subsp. schaumi Gaubil, 
1 849 - Spain, C. Montane System to C.W. Portugal. c) 
subsp. bolivari Breuning, 1 926 - Spain, C. Montane Sys
tem: Sierra de Bejar. The characters to distinguish fuentei 
Breuning, 1 926, from the Sierra de Gata and Pena de Fran
cia, seem variable. d) subsp. brevis Dejean, 1 826 - Spain, 
C. Mountains System: Sierra da Avila and S. de Guadarra
ma regions. e) subsp. complanatus Dejean, 1 826 - Spain, 
N. Meseta, Zaragoza, Soria and Burgos regions. f) subsp. 
molossoides Lassalle, 1 984 - Spain, C. Montane System, 
W. and C. Sierra de Gredos, Tras la Sierra mountains. g) 
subsp. helluo Dejean, 1 826 - Spain, N. Iberian and S. Ibe-
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rian chains, E. Baetic chain. h) subsp. castilianus Dejean, 

1 826 - Meseta region of Salamanca. i) subsp. egesippei 
Laferte-Senectere, 1 84 7 -Mountains of N. Portugal. j) sub
sp. antiquus Dejean, 1 826 - S. Portugal and S.W Spain, 

N.E. to Salor and Zapaton rivers. k) subsp. albaracinus 
Ganglbauer, 1 886 - Spain, Sierra de Albarracin and Sierra de 

Cuenca. 1) subsp. latus Dejean, 1 826 (= (antiquus) gougeleti 
Reiche, 1 863; see Silfverberg, 1 977) - Spain, S. Meseta, to 

the Sierra Morena, to E. to the Toledo and Cordoba re

gions. m) subsp. baguenai Breuning, 1 926 - Spain, N. 

Baetic chains, Almeria and Granada regions. n) subsp. 
trabuccarius Fairmaire, 1 857 - Spain, Catalunian chain, E. 
and C. Pyrenees. Very small specimens at high altitude, from 

C. Pyrenees (Ordesa, Cinca and Esera valleys) have been 
described as h)palsi Breuning, 1 97 5. 

Ecology. From coastal areas (e.g. in Portugal) and foot

hills to high altitude pastures at 2000 m Oocally up to 2500 

m), mostly in open hilly country with dry bushes and open 

pine forests (Du Chatenet, 1 986; Fore! & Leplat, 1 998). 

Transects: Chapter 8: T-95-100. 

Biology: Activity -1\i o data. Periodicity - Active from 

May-October, in the S. until November and December. 

Little is known about the development, because it is very 

difficult to breed this species (Fore! & Leplat, 1 995). Repro

duction takes place in autumn, and the larvae hibernate as 

second stage instars; larval development lasts until spring 

(Fore! & Leplat, 1 998). Food (Larochelle, 1 990) - In the 

field, snails, small insects and apples. It is probably a speci

alised snail eater, able, like C. coriaceus, to chrush the shells 

with its short and strong mandibles (Boettger, 1 921).  Lar
va: Described by Raynaud (1 97 4). 

Conservation: Abundant in most localities, and not 

endangered. 

10.003. C. (Mesocarabus) macrocephalus 
Dejean, 1 826. 

General literature: Checklists and catalogues - Bre

uning (1 933): 834. Brezina (1 994): 43; (1999): 43. Deuve 

(1 994): 1 73 [389] . Kleinfeld & Schutze (1999): 2 1 .  Lorenz 

(1998): 84. Turin et al (1 993): 23. Iconography - Ghiretti 

(1996): 1 92. lmura & Mizusawa (1996): Pl. 29 [239] . 

Taxonomy: Treated as a subspecies of C. lusitanicus Fab

ricius by Brezina (1 994, 1999), Deuve (1 994) and Kleinfeld 

& Schutze (1999). 

Geographical range: N. Spain, from Galicia to the 

Basque Pyrenees, Sierra de Andia. France, W Pyrenees. 

Chorotype: WEU-IBEN. Range characteristics: Iber(N). 

Distribution in Europe: France Q eannel, 1 941;  Bonado

na, 1 971) - W. Pyrenees. Iberian Peninsula (Breuning, 

1 926; Zaballos & Jeanne, 1 994) - N. part of the peninsula: 
Galicia including the mountains, Cantabrian Mts., E. to 

Basque mountains, Sierra de Andia and W. Pyrenees. 

Subspecies (Breuning, 1 926: map): a) subsp. macro
cephalus - \\;'., C. Cantabrian chain. There is a slight distinc-

10 003 macrocephalus (Mesocarabus) 

tion between the E. (barcelecoanus Vacher de Lapouge, 1 924; 

amqyensis Lassalle, 1 984) and the W populations Qeannel, 

1 941). b) subsp. macrocephaloides Jeanne, 1 972 - N.E. 

Spain, Sierra de Andia. c) subsp. cantabricus Chevrolat, 

1 840 - Mountains of Galicia. d) subsp. asturicus Born, 

1 925 - W Cantabrian Mountains. e) subsp. joaquini Bre

uning & Toulgoet, 1 97 4 - W Cantabrian Mountains, on the 

S. side. f) subsp. moroderi Breuning, 1 926 - Spain, moun
tains of Leon. Note: This subspecies, and the follO\ving, 

seem to be transitional forms to macrocephalus (and this makes 

questionable the specific separation of the latter from lusitan
icus by Zaballos & Jeanne (1 994), and subspecies of a 'semi

species' macrocephalus (of /usitanicus) by Deuve (1994). g) subsp. 
breuningi Csik:i, 1927 - Spain, S. Galicia. h) subsp. barcele
coanus Vacher de Lapouge, 1924-According to Deuve (1 994) 

and Brezina (1 999), barcelecoanus is markedly distinct from 

macrocephalus (s.str.). Characterised by narrow, elongate body 

and reduced sculpture - N.C. Spain (Santander to Pomplo

na), E. Cantabrian chain, W Pyrenees on both sides. 

Ecology: In open country on rocky soil, in clearings, 

especially in montane beech forest areas, but also at lower 

altitudes in Quercus and Castanea stands. In the subalpine 

and alpine zone, mostly restricted to the area between 1 OOO 
and 2000 m (Herrera & Arricibita, 1 990). 

Transect: Chapter 8: T-98. 

Biology: Activity - Predominantly nocturnal. Period
icity - Similar to C. lusitanicus. At higher altitudes (about 

1 500 m, Ibaneta, and 2000 m, Peiia Ubifi.a) females are in 

oogenesis (observations from ovary dissections) during Au
gust and September. Tenerals were found during May and 

June. Probably an autumn breeder. In September, tenerals 

were also recorded from Castanea woodlands (Assmann,pers. 

observ.). Food (Larochelle, 1 990) - Adults were baited in the 

field with gingerbread, raw meat, snails, earthworms and 

beer. Larva: Described by Raynaud (1975). Food - no data. 

Conservation: Abundant, not endangered. ' .. l ) l  ( i \ !  ; > \ !{ !  
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10.004. C. (Mesocarabus) problematicus 
Herbst, 1 786. 

General literature: Checklists and catalogues - Bre

uning (1933): 806. Brezina (1994): 44; (1999): 42. Deuve 
(1994): 171  [388]. Kleinfeld & Schutze (1999): 21 .  Kryzha

novskij et al (1995): 45 [108]. Lorenz (1998): 84. Turin et al 
(1993): 24. Iconography-Casale et al. (1982): fig. 52. Forel 
& Leplat (1995): Pl. 23-26; (1998): fig. 42-47. Ghiretti (1996): 

1 84-1 88. Imura & Mizusawa (1996): Pl. 29 [241]. Rauten

strauch (1994): Pl. 56-57. 
Geographical range: C. and N. European species, 

from E. Spain in the W., to Poland and Hungary in the E.  
In the N., it  reaches Iceland and Murmansk district; in the 
S. to the Alps and N.W. Italy. Chorotype: EUR. Range 
characteristics: NEur-CEur-WEur. Distribution in 
Europe: Iceland: (Larson & Gigja, 1 9  59) -The only Car
abus species from Iceland, represented by a distinct sub

species (see below). Fennoscandia -Present on the Faero
er Islands. Not in C. and E. Fennoscandia. Distributed 

from the S. along the Norwegian coast to the high N. and 
Kola peninsula, common in most places. Denmark -
Restricted to Jutland, widespread and not uncommon. 

British Isles - One of the commonest species, widely 

distributed and abundant in the N.; less common in C. 

and E. England. Netherlands - Widely distributed and 
abundant in the sandy areas in the C. and E. part of the 
country; together with C. granulatus and C. nemoralis be

longing to the commonest species of the territory. Bel
gium -Widespread in the sandy and forested areas, mainly 
in the C. and E. Germany - Widely distributed and espe

cially abundant in the W., but seemingly absent from the 

N.E. (Berlin, Mecklenburg-Vorpommern). Widespread 
and frequently found in the mountains but rare and less 
common in the mountain foreland. Towards the E. it 

10 004 problematicus (Mesocarabus) 
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becomes rapidly scarcer and more scattered in progressive
ly smaller populations, very local E. of the river Elbe (Blu

menthal, 1 981) .  Poland - Mainly in the S.W. and C.; not 

along the N. coast and in the N.E.; also not in the S.E. 

Baltic - No clear reports; doubtful single old records 

exist from Estonia or E. Latvia (see also: Lindroth, 1 945). 
Russian Plain - A species with a rather unusual range, 
common along the coasts of the Kola Peninsula (several 

localities - ZIN, MPGU), in the S to Khibiny Mts. In the 
Kola Peninsula distributed from the tundra to the N. 

taiga. Isolated populations seem to have existed in N.W. 

European Russia (Remda in Pskov province - ZIN; Es
tonia - Haberman, 1 968), its presence there needs to be 

confirmed. Interesting in this respect is a recent record 
from C. Siberia (!) - Krasnoyarsk Area, 3 km N. of Naz

arovo (21 .VII.1989, leg. Tsurikov, vide Makarov), howev
er, this occurrence may be due to introduction by man, 

although the species must have established locally. Cze
chia & Slovakia -Recorded from all regions, but scattered 

and only locally common. Hungary- Local and rare in the 

montane region. Romania - Occurrence in Transylvania 
needs confirmation; reported as sporadic from the E. and 
S. Carpathians (Balan, Brasov Mts. and Retezat Mts.) Aus
tria - Widespread in nearly all parts of the country; not 
reported from Osttirol. Switzerland - Mainly in the area 

from Geneva to the N.E. in foothills and mountains, rarely 

subalpine; in the Jura to the peaks, but in the C. Alps not 



reaching the same hight. The highest altitudes are reached in 
S.W Wallis, up to 2000-2200 m. Italy - In the N.most 

parts: Alps and Prealps of Piedmont, Liguria, Lombardia, 
\'enetia, Ticino; isolated in Ligurian and Toscan-Emilian 
Apennines. France - Widely distributed throughout the 

territot)� absent from N.W. Brittany and near Calais -Dunker
que (Valemberg, 1 997a). Alpine in the Pyrenees, up to over 

2400 m. Iberian Peninsula- Restricted to the Pyrenees and 

the atlantic N. of the peninsula, from the W. (Valle d'Irati) to 
the N. side of the Catalan chain, S. of river Ter. 

Subspecies: C. prob!ematicus is morphologically rather 
homogeneous across its distribution. Its ability to adapt to 
different ecological conditions allows the species a nearly un
interrupted distribution across its entire range. Nevertheless, 
dozens of infraspecific forms (subspecies, 'nationes', 'mor

phae', etc. for small colour variations, small montane speci
mens, inconstant variability of elytron sculpture and shape 
of the pronotum) have been described. These examples of 

incorrect use of infraspecific names were already criticised by 
J eannel (1941) and Casale et aL (1 982). Also the usually well
considered keys of Breuning (1932-1 936) are quite useless 

for C. problematicus. We believe, with Brezina (1 994, 1 999 
partim), that only a few main subspecies can be maintained 

at present: a) subsp. problematicus - Slovakia, Moravia, S. 

and E. Germany, Alps: Austria, Switzerland, N. Italy, S.E. 
France. b) subsp. planiusculus Gehin, 1 885 - W. Europe, 
from N. Spain (Pyrenees, Navarra and Catalonian chain = 
five subspecies only described for this area!), to C. and \V. 
France. c) subsp. inflatus Kraatz, 1 878 - S.E. France 
(Provence), Maritime- and Llgurian Alps, N. Apennines, S. 
Piedmont (Langhe). d) subsp. harcyniae Sturm, 1 81 5  (= 

wockei Born, 1 898) - British Isles, N. and I\;.E. France, N. 
Switzerland, Belgium, Netherlands, Denmark, S. and C. 

Norway, Sweden, C. and N. Germany, N. Poland, Bohemia 
(often referred to as ssp. gallicus Gehin, 1 885; see: Anderson 
et aL, 2000; Llndroth, 1 985; Luff, 1 998). e) subsp. strandi 
Born, 1926 -N. and E. Scandinavia, Kola Peninsula Region. 
f) subsp. feroensis Vacher de Lapouge, 1 9 1 0 - Faeroes, He

brides, Shetland and Orkney Isles. Known from a fossil in 

the Faeroes, referred to as from either the sub-boreal or sub
atlantic period, before the arrival of man. g) subsp. islandi
cus Llndroth, 1 968 - Iceland: probably separated since the 
early Wi.irm glaciation period (Lindroth, 1968, 1970). h) sub
sp. relictus Hellen, 1 934 - Known from only one specimen, 
from the Hogland island in the bay of Finland (perhaps 
introduced). 

Ecology: Rather eurytopic, mesophilic; silvicol and less 
in open, sun-exposed lowland sites, however, according to 
various experiments, thermophilic (Casale et al., 1 982; Thiele, 
1977). In C. and W. Europe predominantly a forest species, 
but in the N. also in more open habitats, such as heath
lands with scattered pine trees (Gries et aL, 1 973; Lindroth, 
1 985; Arndt, 1989). In the N. and W. in moderately dry and 
open lowland forests at sea level (oak-birch), to montane 
forests (Fagetalia) (Thiele, Le.); in Britain in open forests, 

heath and tall grass vegetations (Luff, 1 998). In Ireland 

mostly in upland heath or forests, far less common below 

200 m (Anderson et aL, 2000) . At least in N. Fennoscandia, 

the species is able to live on permafrost (Lindroth, 1 945). 

In C. Europe in hills and mountains, rarely in subalpine 
biotopes. In the S. of its range (e.g. Pyrenees) usually in 
rather dry alpine pastures to ea 2500 m. In the N.W. Swiss 

Jura up to the peaks at 1 300-1 600 m, but in the Alps usu

ally not that high, except in S.W. \X'allis where it has been 
recorded from 1300-2200 m (Marggi, 1 992). In S. France 
and N. Spain (Pyrenees) up to 2700 m (Fore! & Leplat, 
1 995, 1 998), also in rather dry environments (e.g. in the true 
alpine zone of the Canigou - Assmann, pers. observ.; in 
Andorra and Maritime Alps at ea 2400 m - Turin, pers. 
observ.) .  In E. Europe (Czechia, Slovakia, Hungary) in for

ests of hills and mountains (Hurka, 1 996). In Hungary, the 
most localities have calcifuge plant associations. In Roma

nia, it was found in the Harghita Mts. in subalpine pastures 
at 1 500 m, while in the Retezat Mts. it was mainly found in 
spruce forests at 1 700 m. In E. Germany most abundant at 
middle altitudes (Arndt, 1 989). 1ne species occurs in vari
ous types of forest (deciduous, mixed or coniferous); most 
abundant in C. Europe (Switzerland) in spruce monocul

tures (Marggi, 1 992). In the Netherlands, it was regularly 

found far (2-3 km) from tl1e nearest forest, on vast areas of 
open Ca//una-heathland, where it most probably does not 
reproduce (Den Boer, 1 977; Nelemans, 1 979a; Rijnsdorp, 
1 980). In \'{'. Germany, more abundant in hedgerO\vs and 
forest edges than in the adjacent open habitats (Thiele, 
1 964b). At least in N. and W Europe, it seems to have a 
clear preference for gravelly (Scandinavia: especially morene 
- Lindroth, 1 985), sandy or peaty soil, generally avoiding 

heavier, clayish and loamy soil types (Netherlands - Den 
Boer, 1977; Turin et al, 1 991),  in Thiiringen also regularly 
on limestone (Arndt,pers. ohsern). According to Herrera & 
Arricibita (1 990), it behaves rather eurytopically in N. Spain 
and occurs in montane grasslands as well as in beech or 
chestnut forests. Neumann (1971) proved that the species 

was attracted by forests, if the angle (from the point of 

view of the beetle) with the upper line of the forest canopy 
was more than 1 5°.  In experiments, it preferred significant
ly a structure of bold vertical lines above horizontal ones 
(Bathon, 1974), which can be explained as a preference for 
forest-like structures. Investigations in plots with different 
presence of other Carabus species (especially v.i.th or with

out C. glabratus and C. hortensis) in N. Germany, showed 
that this kind of 'competition' from oilier species does not 
influence body length or body mass, but that there are 
slight shifts in seasonal activity, possibly caused by food 
competition (Gunther & Assmann, 2000). 

Transects: Chapter 1: I-1 ;  Chapter 8: T-02-1 3, 1 5-21, 
23-31 ,  33, 79-8 1 ,  88-93. 

Biology: Activity - A strictly nocturnal species (Van 
der Drift, 1 95 1 ;  Kirchner, 1 964; Lauterbach, 1 964; Weber, 
1 966b; Thiele & Weber, 1 968). Periodicity (Hfuka, 1 973) - :>l'I < [ \ I T' \ IU 
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In C. Europe, reproduction and oviposition (egg size 5.5 x 

2.5 mm) take place from early autumn onwards, with a 

maximum in August-September. There are also reports of 
copulations in May, immediately after hibernation (Htirka, 
Le.; Larsson, 1939). Sturani (1962) assumed a first period 
of adult activity from April to July and a short aestivation 
in August, a second peak during September-October and 

hibernation from the end of October onwards. Van der 
Drift (1958) found that specimens, in spring, become ac
tive when the temperature is above 7°C and inactive for 
hibernation when the temperature drops below 6 °C. From 
various sources, the following life history pattern can be 
described: development of the larva to third instar lasts 
about 40-55 days (eggs (size 5.5 x 2.5): 10-14 days, Ll: 12-
14 days; L2: 7-23 days) and subsequently it hibemates (usu
ally as L3) under mosses or in dead tree trunks. According 
to Den Boer (1977), the larvae remain (partly) active during 
winter, as long as the minimal temperature at soil remains 
above 2°C (Betz, 1992) .  After a prepupal stage of 12-15 
days (Sturani, Le.), pupation takes place in May-July, occa
sionally at the beginning of June. Fresh adults appear, de
pending oflatitude and altitude, in spring or summer (even 
in autumn); in Norway in August and in Germany from 

May until September. Notably, in cases of summer aestiva

tion diapause (with gonadal dormancy: Van der Drift, 1958), 
they appear in late summer and reproduce next autumn 
(Houston, 1981; Lindroth, 1945, 1985; Van der Drift, 1 959). 
Duration of development in the field 9-10 months; under 
rearing conditions this can vary from about 80 days (Stura
ni, 1962) to 7 months (Htirka, Le.). A proportion of the 
adult population hibernates and the beetles reproduce for a 
second time in the next summer-autumn. Summarising, 
one can say that the adults are active in the period April
September/ October, with a short aestivation diapause 
around the second half of July and the first half of Au
gust; hibernation of larvae and second year adults, takes 
place from October-April (Forel & Leplat, 1 995). In the 
lowlands of C. Europe, active adults can be found in the 

period February-October; in N. Scandinavia and at high al
titudes from June to September, often with biennial life 
cycle (Du Chatenet, 1986; Houston, 1 981). In Wales (Snow
don) between 660 and 1055 m, the lower populations ap
peared to have an annual and the highest biennial cycle 
(Sparks et aL, 1 995). The periodicity of C. problematicus in 
Italy runs always late, compared to other species of the 
community (Casale et aL, 1982). Food (Larochelle, 1 990): 
In the field, small insects, small (crushed) snails and slugs, 
insect larvae, earthworms and caterpillars. In the laboratory, 
it accepted also minced and raw meat, fresh fish, chopped 
mealworms, gingerbread soaked in water (very appreciated), 
bread soaked in sugared milk and various ripe fruits (ba
nana, apples, peaches, apricots), as well as Gruyere cheese. 
Larva: Described by Fauvel (1889: L3), Bengtsson (1927: 
L1-L3), Hfuka (1971b) and key: Arndt (1985, 1 991b). Food 
- earthworms in the laboratory (Arndt,pers. observ.). Dis-
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persal power: It has a good locomotory power and can 

cover an average distance of 70-7 5 m per night, which can 
result in an average effective relocation of about 7 m in 24 

hours (Neumann, 1 971). The fastest animal, in a study in 
N.W Germany using harmonic radar in order to follow the 
specimens in the field, covered a distance of more than 132 
m (as the crow flies)) during one night (Assmann, 1998), 

see Chapter 6 (p. 294) for a description of locomotory abil
ities. It also seems to have strong tendency to leave wood
lands (its main reproduction habitat in C. Europe) (Den 
Boer, 1977; Rijnsdorp, 1 980). Moreover, it can climb trees 
very well and in the Netherlands beetles were found during 
the night in tops of pine trees (Van der Ent, 1990) .  It was 
also often encountered on sirup, used as bait on tree trunks, 
to catch moths. 

Conservation: The minimum area for survival of 
(sub)populations, was calculated to be more than 50 ha 

(Netherlands: Van der Ent, 1 990). In N.W and N.C. Eu
rope and in the Alps, it is extremely abundant in many 
regions, and almost nowhere endangered. 

11. ORINOCARABUS KRAATZ, 1 878 

11.001. C. (Orinocarabus) adamellicola 
Ganglbauer, 1 904. 

General literature: Checklists and catalogues - Bre
uning (1933): 755. Brezina (1994): 35; (1999): 44. Deuve 
(1994): 1 60 [338] . Kleinfeld & Schutze (1999): 22. Lorenz 
(1998): 86. Turin et aL (1993): 24. Iconography - Ghiretti 
(1996): 172; Imura & Mizusawa (1996): Pl. 31 [256]. Rau
tenstrauch (1994): Pl. 49. 

Taxonomy: In the checklists of Brezina (1995) and 
Deuve (1994), and also in Breuning (1933), this taxon is 
treated as a subspecies of C. alpestris. 

1 1  001 adamellicola (Orinocarabus) 



Geographical range: Endemic species of Italy; C.E. 

Alps. Chorotype: SEU-ALPC. Range characteristics: 
Alpi(C) . Distribution in Europe: Italy -Endemic to the 

C.E. Italian Prealps, Adamello and Brenta massifs, from 

Brescia (Oglio Valley) to Adige Valley. In limestone mas
sifs, from 1 600 to 2500 m. 

Subspecies: No subspecies. 
Ecology: Eualpine and subalpine species, inhabiting 

calcareous as well as dolomitic habitats. Normally living 

over 1 800 m, up to 2500 m (Casale et aL, 1982). 

Biology: Activity - No data. Periodicity - Largely 
unknown; adults occur from May /June to September/ Oc
tober. The L1 and L2 hibernate together with second year 
adults, similar to C. alpestris. Larva: Unknown, see Casale 
et aL (1982). 

Conservation: Not endangered. 

11.002. C. (Orinocarabus) alpestris 
Sturm, 1 81 5. 

General literature: Checklists and catalogues - Bre

uning (1933): 755. Brezina (1994): 35; (1999): 44. Deuve 
(1994) :  160 [338] . Kleinfeld & Schutze (1999): 22. Lorenz 
(1998): 86. Turin et aL (1993): 24. Iconography - Ghiretti 

(1996): 172. Imura & Mizusawa (1996): Pl. 31 [256}. Rau

tenstrauch (1994) :  Pl. 48. 

Geographical range: E. Alps on both sides. From 
Dolomiti and Tyrol in the W, to Slovenia in the E. (Bre
uning, 1 927; Mandi, 1 956-1958). In some localities sym
patric with C. (0.) berto/inii, or with C. (0.) earinthiaeus. 
Chorotype: SEU-ALPE. Range characteristics: 
Alpi(CE). Distribution in Europe: Germany (I'rautner 
& Miiller-Motzfeld, 1 995) - Only known from Bayern, 

but annotated as rare. Balkan Peninsula - Slovenia 
Oulian Alps). Austria - Widely distributed in the high 

1 1  002 alpestris (Orinocarabus) 

parts of Tirol, Salzburg, Oberosterreich, Niederosterreich 

(Schneeberg), Steicrmark, Karnten and Osttirol, locally 

abundant. Italy - Just reaching the N.E.-most territory; 

Dolomites, around Val Pusteria, S. Tirol Mts. 

Subspecies: a) subsp. alpestris - S. and C. lower Aus
tria to Styria. b) subsp. dolomitanus Mandi, 1 956 - E. 

Alps, Dolomites, E. and C. parts of the Pusteria Valley, 

Carnian and Julian Alps, N. Slovenia, Karawanks and Savi

niche Alps. c) subsp. hoppei Germar, 1824-Austria: from 

Tyrol to Klagenfurt. Italy: Pusteria Valley, Arnia Valley and 

Vizze Valley. 
Ecology: In alpine and subalpine steppes, mostly from 

1 700 to 2700 m (Hoffmann, 1 907; Mandi, 1 956-58) ,  

exceptionally at 1 1 00 m in  Slovenia (Planica). Characterised 
by Mandi (Le. and 1 972) as petrophil, found on stony soil, 

including limestone, under large stones and mostly in rath
er humid places. Franz (1970) divides the species in 'calci

philous and 'acidophilous' races. This is not confirmed in 
the Eastern Alps (Dolomiti) (Brandmayr & Zetto-Brand
mayr, 1 988), where the species primarily lives in alpine pas
tures that are not induced by human activity. 

Transects: Chapter 8: T-77 and 79. 
Biology: Activity - Mainly night active, but during the 

reproduction period also showing diurnal activity (Thiele 

& Weber, 1968). Periodicity - Only little is known, but in 

general like other Orinoearabus, the adults can be encoun
tered from June until the end of August (Du Chatenet, 
1 986; Hfuka, 1 973; Sturani, 1 962). A summer breeder with 
oviposition during the late summer and early autumn, and 
obligatory larval diapause during the winter. In the Eastern 
Alps, it is an autumn breeder (Brandmayr & Zetto-Brand

mayr, 1988). The L1 and L2 hibernate together with second 

year adults, from the end of August onwards. Teneral adults 
occur in early summer (Hfuka, Le.). Food (Larochelle, 1990): 

In captivity, snails, earthworms and caterpillars without 
hairs. Larva: Described by Hfuka (1970, 1971 b: L1-L2) and 
Casale et aL (1982). 

Conservation: Not endangered. 

11.003. C. (Orinocarabus) bertolinii 
Kraatz, 1 878. 

General literature: Checklists and catalogues - Bre
uning (1933): 762; Brezina (1995): 35; (1999): 44. Deuve 
(1994): 161  [339). Kleinfeld & Schutze (1999): 22. Lorenz 

(1998): 86. Turin et aL (1993): 24. Iconography - Casale et 
aL (1982): fig. 86. Ghiretti (1996): 1 73. Imura & Mizusawa 
(1996): Pl. 32 [257). Rautenstrauch (1994): PI. 50. 

Geographical range: Endemic species of the Italian E. 
Alps and Prealps. Chorotype: SEU-ALPE. Range charac
teristics: Alpi(C). Distribution in Europe: Italy� Trentino 
(Dolomiti), Veneto (Belluno), and Friuli Prealps, from high 
Valle dell'Adige to Valle dell Tagliamento. It can be seen as a 
vicariant of C. alpestris, but with a centre of distribution more 
to the S. and without a verified zone of sympatry. '.'i'U ' I  \ i  l' \IU 
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11 003 bertolinii (Orinocarabus) 

Subspecies: Specimens from Veneto and Friuli have 
been described as cavallensis Berneau, 1 914. 

Ecology: Living above the timber line; abundant in al
pine and subalpine pastures along morene zones, from 1600 

to 2900 m; rare in other zones (Casale et aL, 1982). Both on 

calcareous and silicious soils, in sunny, dry pastures with high 

density of grass (Firmeta seslerio-sempennenteta) (Brand
mayT & Zetto-Brandmayr, 1988). It can be found under stones 
or at the edge of permanent snow (Du Chatenet, 1986). The 
species is more localised than the other Orinocarabus species. 

Transect: Chapter 8: T-82. 
Biology: Activity- Generally nocturnal. Periodicity

In general following the same pattern as C. alpestris (Stura

ni, 1 962). Summer-autumn breeding with winter larvae; 
adults occur from June to August/September (Brandmayr 
& Zetto-Brandmayr, 1 988; Du Chatenet, 1986), hiberna
tion from September to June. Food (Larochelle, 1 990) - In 
captivity, raw meat, small snails, fruits, bread soaked in sug
ared water. Larva: Described by Casale et aL (1982). Food
in captivity, same as adults (Larochelle, 1 990). 

Conservation: �ot endangered. 

11.004. C. (Orinocarabus) carinthiacus 
Sturm, 1 815.  

General literature: Checklists and catalogues - Bre
uning (1933): 77 4. Brezina (1994): 35; (1999): 45. Deuve 

(1994): 1 62 [342] . Kleinfeld & Schutze (1999): 22. Lorenz 
(1998):  86. Turin et aL (1993): 24. Iconography - Casale et 
aL (1 982): fig. 89. Ghiretti (1996): 1 75. Imura & J\1izusawa 
(1996): Pl. 32 [260] . Pavicevic & Mesaros (1997): cd-rom. 
Rautenstrauch (1994): Pl. 52. 

Taxonomy: By Brezina (1999) placed in Oreocarabus Gehin. 
Geographical range: Endemic species of W Balkan and 

E. Alps; �.W Italy, S. Austria, Carinthia; N.\\'. Slovenia. Some 
isolated populations exist in the mountains of Bosnia. 

SPECIES ACCOUNTS 

1 1  004 carinthiacus (Orinocarabus) 

Chorotype: SEU-ALPE. Range characteristics: Alpi(E)
Balk(W). Distribution in Europe: Balkan Peninsula -
Slovenia Gulian Alps), disjunct occurrences in C. Bosnia
Herzegowina (Gola Jahorina, Zec-Planina, Vranica, Vares). 
Austria - Restricted distribution in the C. and S. part of the 

country (Tirol, Salzburg, Steiermark, S. Karnten, Osttirol). 
Italy - From the Adige and Isarco Valley to Friuli. 

Subspecies: Despite the isolated populations in Bos
nia, no subspecies (Casale et al., 1982). 

Ecology: Montane to alpine species, living as a true forest 
species at lower altitudes unlike other Orinocarabus species 
(Mandi, 1 956-1958). Mostly in montane Fagus and Picea for

ests, down to 1500 m, occasionally to 1 000 m. Above the 
timber line it lives in the subalpine Rhododendron-zone (Brand

mayr & Zetto-Brandmayr, 1 988), and in the alpine steppes 
and meadows, up to 2000 m (Casale et aL, 1 982), occasionally 
to 2400 m (Du Cha tenet, 1 986). For former Yugoslavia (Slo
venia, Bosnia), it is called praticol-silvicol, and primarily men

tioned to inhabit high altitudes (Pavicevic & .\Iesaros, 1997). 
Transects: Chapter 8: T-79 and 82. 

Biology: Activity - Night active. Periodicity - Adults 
occur from May-June to September (Du Chatenet, 1986; 
Sturani, 1 962). Hibernating as adults in the soil from Octo
ber to May. Food (Larochelle, 1 990) - In the field, carrion. 
Casale et aL (1982) report arthropods and molluscs. Larva: 
Described by Hfuka (1971 b), compare Casale et aL (1982). 
Food - No data. 

Conservation: There seem to be no problems in the N. 
population (Slovenia, Austria), but the Bosnian popula
tion possibly endangered (Pavicevic & Mesaros, 1 997). 

11.005 C. (Orinocarabus) castanopterus 
A. & G.B. Villa, 1 833. 

General literature: Checklists and catalogues - Bre

uning (1 933): 755. Brezina (1994): 35; (1 999): 44. Deuve 



1 1  005 castanopterus (Orinocarabus) 

(1994): 1 60 [338] . Kleinfeld & Schutze (1999): 22. Lorenz 
(1998): 86. Turin et al (1993): 24. Iconography - Ghiretti 
(1996): 1 72. Imura & Mizusawa (1996): Pl. 31 [256]. Rau
tenstrauch (1994): Pl. 49. 

Taxonomy: In Brezina (1994) and Deuve (1994), listed 
as a subspecies of C. alpestris Sturm. Treated as a distinct 
species in Brezina (1999). See also Deuve, 2002 (Addendum). 

Geographical range: Endemic species ofS.E. Swit
zerland and C.N. Italy; S. slope of C. Alps. Chorotype: 
SEU-ALPC. Range characteristics: Alpi(C). Distribu
tion in Europe: Italy /Switzerland (Casale et al, 1 982; 
Marggi, 1 992) - E. Lepontine Alps (Tessin Alps), Oro
bian (Bergamascan) Alps, Valtellina, E. to Valcamonica 
Valley. In Switzerland very restricted, along the E. bor
der of Canton Tessin (E. of Valle Mesolcina), to S. 
Graubunden between St. Moritz and Poschiavo. Erro
neously characterised as being endemic for Italy by Mag
istretti (1 965) .  

Subspecies: No subspecies. 
Ecology: Alpine and subalpine pastures above the tim

ber line, 1 600 to 2500 m; optimum about 1 600-1700 m 
(Marggi, 1992). In montane heathland, under stones. 

Transects: Chapter 8: T-81 . 
Biology: Activity - No data. Periodicity - No data, 

however, the pattern of periodicity will most probably fol
low that of other alpine Orinocarabus. Larva: Unknown, 
see Casale et al (1982). 

Conservation: Not endangered. 

11.006. C. (Orinocarabus) cenisius 
Kraatz, 1878. 

General literature: Checklists and catalogues - Bre
uning (1933): 746. Brezina (1994): 36; (1999): 44. Deuve 
(1994): 1 60 [336] . Kleinfeld & Schutze (1999): 22. Lorenz 
(1998): 86. Turin et al (1993): 24. Iconography - Ghiretti 

1 1  006 cenisius (Orinocarabus) 

(1996): 1 70. Imura & Mizusawa (1996): Pl. 31  [254] . Rau
tenstrauch (1994): Pl. 44-45. 

Taxonomy: In Brezina (1994) and Deuve (1994) listed 
as a subspecies of C. fairmairei Thompson. 

Geographical range: Endemic species of the W Alps, 
from N. Cottian Alps (Mt. Albergian) to Grajan Alps. 
Chorotype: SEU-ALPW Range characteristics: Alpi(W). 
Distribution in Europe: Italy (see the recent detailed map 
in Bisio, 2000) - Eualpine: S. Grajan Alps, Val d'Aosta and 
N. Cottian Alps; Levanna Massif: in this area as S. vicariant 
of C. heteromorphus. France Oeannel, 1 941;  Bonadona, 
1 971) - Haute-Maurienne, Haute Tarentoise and Vanoise. 

Subspecies: a) subsp. cenisius (s.str) - W (N. Cot
tian) and Grajan Alps, both on the French and Italian 
sides. In Italy from Stura di Viu Valley to Mocenisio and 
Dora Riaria (Susa) Valley. Note: Specimens from Savoie 
(Iseran Massive) have been described as iseranus Deuve & 
Simard, 1 977; they could represent a transitional form 
(hybrid zone) to heteromorphus. b) subsp. ceresiacus Born, 
1896- Grajan Alps, from Stura di Lanzo to Levanna Massif. 
c) subsp. fenestrellanus Beuthin, 1 899 - Cottian Alps, 
mountains from the right side of the Susa Valley to 
Chisone (Mt. Albergian) Valley. 

Ecology: In alpine and subalpine pastures under stones, 
from 1 600 to 2700 m (Casale et al, 1982). 

Biology: Activity - No data. Periodicity - Reproduc
tion in late spring and summer. Adults occur from June to 
September and normally have a diapause in August (Du 
Chatenet, 1986; Sturani, 1 962). The eggs (size 3.3 x 1 .5 
mm) develop in ea 1 3  days. A second peak of activity takes 
place in September. Hibernation from October until June. 
Food (Larochelle, 1990) -In captivity, raw meat, small snails, 
fruits and bread soaked in sugared water. Larva: Described 
by Sturani (1962: C. cenisius fenestrellanus Beuth.), see also 
Casale et al (1982). Food - in captivity, same as adults. 

Conservation: Not endangered. 
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11.007a. C. (Orinocarabus) concolor 
Fabricius, 1792. 

General literature: Breuning (1 933): 740. Brezina 
(1994): 35; (1999): 44. Deuve (1994): 1 60 [337] . Kleinfeld & 
Schutze (1999): 22. Lorenz (1998): 86. Turin et aL (1993): 
25. Iconography - Casale et aL (1982): fig. 79. Ghiretti 
(1996): 1 71-172. Imura & Mizusawa (1996): Pl. 31 [255]. 
Rautenstrauch (1994): Pl. 43-44. 

Taxonomy: See 1 l .007b lepontinus. 
Geographical range: Endemic species of the W.C. Alps; 

Pennine, Lepontine Alps. Chorotype: SEU-ALPW. Range 
characteristics: Alpi(C). Distribution in Europe: Swit
zerland/Italy /France (Marggi, 1992; Casale etaL, 1982;Jean
nel, 1941; see also the recent detailed map in Bisio, 2002) -
Pennine .Alps, from Mt. Bianco ;\fassif and Mt. Rosa Massif 
on both French and Italian sides, E. to the Tessin Alps; in 
Switzerland S. Wallis and Lepontine Alps, in middle C. Alps 
in the N. to region of Obwalden (Engelberg). Coulon et aL 
(2000) place critical notes on the occurrence on the French 
records by Jeanne! (Le.); probably not present on the west
side of the Mt. Blanc, but possibly to be found above Cha
monix in the environments of Col de Balme. 

Subspecies: Depressed, elongated specimens of the 
high Aosta Valley have been described as bernhardinus 
Kraatz, 1 878; small high-altitude (2000-3000 m) speci
mens from Mt. Rosa Massif have been described as alpi
nus Dejean, 1 826; large specimens with widened prono
tum, from Biellese (Sessera and Sesia Valleys), have been 
described as amplicollis Kraatz, 1 878. \\'e consider that all 
these names must be interpreted as junior synonyms of 
conco!or (s.str.). Due to constant and distinct features, such 
as the different shape of the aedeagus, and for the lack of 
intermediate forms, we consider the Italian endemic C. 

lepontinus (see: 1 1 .007b) as a distinct species. This has re
cently been confirmed by findings of sympatric popula
tions of C. conco!or and C. lepontinus in Val Grande in the 
Lepontine Alps (Vigna Taglianti et aL, 1 998), see Chapter 
3, Kry to the adults, p. 99). 

Ecology: Stenotopic montane and alpine species. Al
pine and subalpine pastures from 1 600 to 3000 m; excep
tionally, also in subalpine forests at 1 300-1500 m (Casale et 
aL, 1982). It can be found under stones and vegetation, 
often near melting snow; it is the most abundant alpine 
Carabus species (Casale et aL, Le.). 

Transect: Chapter 8: T-88. 
Biology: Activity - No data. Periodicity -The first 

peak of adult activity is from May to July, when repro
duction takes place, followed by an aestivation diapause 
in August (Sturani, 1 962). The eggs (size 3.3 x 1 .5 mm) 
develop in ea 1� days. A certain proportion of the adult 
population becomes active before they enter hiberna
tion from October until April. Food (Larochelle, 1 990) 
- In the field, slugs (An"on flavus Nilsson), probably in
sect larvae and, occasionally, the flower of Gentiana verna 
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1 1  007a concolor + 1 1  007b lepontinus (Orinocarabus) 

L. In captivity, raw meat, caterpillars, small snails, fruits, 
bread soaked in sugared milk. Sometimes eating own 
eggs. Larva: Described by Vacher de Lapouge (1 908), 
Sturani (1962) and Raynaud (197 5). Food - in captivity, 
same as adults. 

Conservation: Not endangered. 

11.007b. C. (Orinocarabus) lepontinus 
Born, 1 908. 

General literature: Checklists and catalogues - Bre
uning (1933): 741 .  Brezina (1994): 35; (1999): 44. Deuve 
(1994): 1 60 [337] . Kleinfeld & Schutze (1999): 22. Lorenz 
(1998): 86. Turin et aL (1993): 25. Iconography - Ghiretti 
(1996): 1 72. Imura & J\fizusawa (1996): not listed. 

Taxonomy: By Brezina (1994; 1 999), Deuve (1994), 
Kleinfeld & Schutze (1 999) and Lorenz (1 998), treated as a 
subspecies of C. concolor Fabricius. The specific status was 
however recently confirmed by sympatric populations of 
C. concolor and C. lepontinus in Val Grande in the Lepontine 
Alps (Vigna Taglianti et aL, 1998). 

Geographical range: Endemic species of the W. Alps. 
Chorotype: SEU-ALPC. Range characteristics: Alpi(CW). 
Distribution in Europe: Switzerland/Italy - W. Lepon
tine Alps, E. side of Toce Valley, Mt. Zeda, Mt. Limidario, 
Pizzo Marone, Cima Laurasca, Cannobina Valley. 

Subspecies: No subspecies. 
Ecology: Similar to C. conco!or. 
Biology: Similar to C. concolor. 
Conservation: Not endangered. 

11.008. C.  (Orinocarabus) fairmairei 
C. G. Thomson, 1 875. 

General literature: Checklists and catalogues - Bre
uning (1933): 7 49. Brezina (1994): 35; (1999): 44. Deuve 



11 008 fairmairei (Orinocarabus) 

(1994): 1 59 [336] . Kleinfeld & Schutze (1 999): 22. Lorenz 
(1998): 86. Turin et al. (1993): 25. Iconography - Casale et 
al. (1982): fig. 83. Forel & Leplat (1995): Pl. 21.  Ghiretti 
(1996): 171 .  Imura & Mizusawa (1 996): Pl. 31 [254]. Rau
tenstrauch (1994): Pl. 46. 

Geographical range: Endemic of W. (Cottian) Alps. 
Chorotype: SEU-ALPW. Range characteristics: Alpi(Q. 
Distribution in Europe: Italy (see the recent detailed map in 

Bisio, 2000) -Very restricted in the \X'. Alps, from Germanasca 
Valley to Maira Valley. France-A few populations are situated 
in the S.E., along the Italian border: Hautes Alpes (Masif de 
l'Iseran, Briancon, Queyras and perhaps Enchastraye Mts.). 

Subspecies: See also remarks in the Kry to the adults 
(p. 1 00) and Deuve, 2002 (Addendum). a) subsp. fair
mairei - Monviso Massif, High Pellice Valley. b) subsp. 
pelvicus Cavazzuti, 1 973 - High Varaita (Bellino) Valley 
and Maira Valley. c) subsp. stecki Born, 1 902 - Cottian 
Alps on the transalpine (French) side, in Italy in high 
Germanesca Valley and in Varaita (Chianale) Valley. 

Ecology: Alpine and subalpine pastures from 1 500 
to 2800 m (Coulon et al., 2000); at the lowest altitudes 
inhabiting pine and larch (Larix) forests (Casale et al., 
1982) . In contrast to C. putzgsianus, nearly absent from 
calcareous habitats and mainly found on acid soil (Casale 
et al., 1 982; Cavazzuti & Meli, 1 999). 

Biology: Activity - Active during the night; during 
daytime hidden under stones, sometimes rather abundant. 
Periodicity - Reproduction in June-July. The adults occur 
from June-September, but are rare in August (Du Chate
net, 1 986), probably due to an aestivation diapause (Stura
ni, 1 962) . The species is especially active during rainy peri
ods. The size of the eggs is 3 x 1 .2 mm, and they develop 
in about 1 3  days. The larva develops in approximately 40 
days. The adults make small cells for hibernation, in soil or 
under stones lying on sand. Food (Larochelle, 1 990) :  In 
Italy, it accepted in the laboratory raw meat, snails, fruits 

and bread soaked in sugared water. Larva: Unknown, see 
Casale et al. (1982). Food - in captivity similar to the adults 
(Larochelle, I.e.). 

Conservation: Not endangered. 

11.009. C. (Orinocarabus) heteromorphus 
K. Daniel, 1 896. 

General literature: Checklists and catalogues - Bre
uning (1933): 745. Brezina (1994): 36; (1999): 44. Deuve 
(1994): 1 60 [336]. Kleinfeld & Schutze (1999): 22. Lorenz 
(1998): 86. Turin et al. (1993): 25. Iconography - Ghiretti 
(1996): 17 1 .  Imura & Mizusawa (1996): not listed. Rauten
strauch (1994): Pl. 44. 

Taxonomy: In Brezina (1994) and Deuve (1994) treat
ed as a subspecies of C. fairmairei C. G. Thomson. 

Geographical range: Endemic species of the W. Alps 
(N. Grajan Alps). Chorotype: SEV-ALPW. Range char
acteristics: Alpi(\\l. Distribution in Europe: Italy -
N. Grajan Alps, in the Gran Paradiso Massif, from Colle 
del Nivolet in S.W. to Valgrisanche (Aosta) to the N. In 
Le-rnnna Massif substituted by the closely related vicari
ant C. (0.) cenisius Kraatz, 1 878. In part of its geograph
ical range, sympatric with C. latreilleanus. Not on the French 
side: Jeannel, 1 941 .  Detailed maps in Bisio (2000). 

Subspecies: No subspecies. 
Ecology: In alpine and subalpine pastures from 1 700 

to 3000 m. 
Biology: Activity - No data. Periodicity - Adults 

are active from June to September; reproduction occurs in 
mid-June. Development of eggs (size: 3.5 x 1 .5  mm) in 
1 5  days. Duration of larval development ea. 30-40 days. 
Food - No data. Larva: Described in Casale et al. (1982). 
Food - No data. 

Conservation: Not endangered. 

1 1  009 heteromorphus (Orinocarabus) 
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11.010. C. (Orinocarabus) latreilleanus 
Csiki, 1 927. 

General literature: Checklists and catalogues - Bre
uning (1933): 763. Brezina (1 994): 36; (1 999): 44. Deuve 
(1994): 1 62 [341]. Kleinfeld & Schutze (1 999): 23. Lorenz 
(1 998): 86. Turin et al. (1993): 25. Iconography - Casale et 
al. (1 982): fig. 86. Ghiretti (1996): 1 75. Imura & Mizusawa 
(1996): Pl. 32 [259] . Rautenstrauch (1 994): Pl. 50. 

Taxonomy: Recently placed in a separate subgenus, 
Cavazzutiocarabus Imura, 1998 (Brezina, 1999); see remarks 
in the Kry to the adults (p. 98-99). By Lorenz (1998) regarded 
as synonym of C. bremii Stierlin, 1 88 1 .  

Nomenclature: C. latreilleanus i s  nomen novum pro C. 
latrei/lei Dejean, nee Fischer von Waldheim. 

Geographical range: Endemic species of the W Alps; 
N.E. Grajan and Peninne Alps. Chorotype: SEU-ALPW 
Range characteristics: Alpi(W). Distribution in Europe: 
(Switzerland) /Italy (Marggi, 1 992; Casale et al., 1 982, see 
also the recent detailed map in Bisio, 1 999) - Endemic to 
the Pennine and N.E. Grajan Alps, in the Monte Rosa 
Massif (both on the Italian and Swiss sides) and in the E. 
Gran Paradiso Massif. Du Chatenet (1986) mentions the 
species for Alpes Bernoises, Alpes de Valais, Massif de Mont 
Blanc, Swiss side of Monte Rosa. However, the occurrence 
of the species could not be confirmed for Switzerland, be
cause no evidence exists (see Marggi, 1 992). 

Subspecies: No subspecies. 
Ecology: From montane (1400 m) to high altitude al

pine pastures (2600-2800 m), under stones, near the snow. 
Sympatric in the M. Rosa Massif with C. (0.) concolor, and 
in Gran Paradiso "'1.th C. (0.) heteromorphus. 

Transects: Chapter 8: T-88. 
Biology: Activity - Mainly nocturnal (Assmann, pers. 

observ.). Periodicity - At lower altitudes active from the 

1 1  010 latreilleanus (Orinocarabus) 
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middle of May, generally appearing earlier than the sympa
tric Orinocarabus species, at the first melting of the snow. 
Montane adults occur especially in June-July, and enter aes
tivation diapause by August, when other species are still 
active, thus appearing rarer to collectors (Casale et al., 1982; 
Sturani, 1962). Food-No data. Larva: Described by Busato 
& Giachino (1994). Food - No data. 

Conservation: Not endangered. 

11.011. C. (Orinocarabus) linnaei 
Duftschmid, 1 812 (= /innei Panzer, 1 8 1 3).  

General literature: Checklists and catalogues - Bre
uning (1933): 733. Brezina (1 994): 36; (1999): 46. Deuve 
(1994): 1 62 [343] . Kleinfeld & Schutze (1 999): 23. Kryzha
novskij et al. (1995): 44 [106]. Lorenz (1 998): 86. Turin et al 
(1993): 25. Iconography - Casale et al. (1982): 79. Ghiretti 
(1 996): 1 73. Imura & Mizusawa (1 996): Pl. 32 [261].  Rau
tenstrauch (1994): Pl. 43. 

Taxonomy: By Brezina (1 999) placed in Oreocarabus Gehin. 
Geographical range: C. and E. Europe mountains, from 

C. Germany, S'-Vi.tzerland and Austria via E. Alps, Bohemian 
Massif and Carpathian Mts. to W Ukraine. Chorotype: SEU
ALCA. Range characteristics: CEur-EEur(W)-Balk(N). 
Distribution in Europe: Germany - Only mentioned for 
the Harz (near the borderline of Lower Saxony and Sachsen
Anhalt), but the record is doubtful, and it could not be 
found again in spite of intensive collecting (Assmann, perr. 
comm.; see also Horion, 1 941). In Thiiringen, Sachsen, and 
Bayern, locally common. In E. Germany only in the S. of the 
territory (Sachsen, Thuringen: Thiiringerwald, Vogtland, 
Erzgebirge, Lausitzerbergland, Sachsischer Schweiz, Bohe
mian Forest) more common towards the E. (Arndt, 1989). 
Poland - Reported from the S. of the country, mainly in 

montane regions. Russian Plain - Ukrainian Carpathians 
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and W Ukraine, known from the provinces of Zakarpatye, 
Ivano-Frankovo, Lvov and Ternopol' (many localities -
Ponomarchuk, 1 956; Rizun, 1990; IZ; ZIN, J\IPGU). Found 
also in C. Moldova (Koclry) (coll. Khvylya - Makarov, in 
/itt.), however this record needs confirmation. Moldova -
Only reported from the N.-most region. Czechia & Slova
kia - Occurring in montane regions of the territory; Bohe
mian Massif and Carpathians. Hungary - Restricted to the 
W, montane part (K6szeg) of the country; in the N. only a 
single, doubtful record. Romania- Carpathians to the Banat 
Bulgaria - Recorded from the Danube Plain (Pleven), how
ever, this record needs confirmation. Austria - All parts of 
the Alps, except Vorarlberg. Italy- Only in the E. Alps, from 
E. Lombardia to the Venetian Alps and Prealps of Brescia. 

Subspecies: No subspecies. Mandi mentions /innaei s.str 
for the lower parts of Austria (E. Oberosterreich, i\i. Nied
erosterreich) and folgaricus Bernau, 1 9 1 3, for the sub- to 
high alpine parts in the rest of Austria. 

Ecology: Stenotopic, hygrophilous, silvicol, montane and 
subalpine. Hoffmann (1907) mentiones it in C. Europe 
mainly from 500 m up to 2000 m. In E. Europe, this species 
is typical of forests of extensive mountain complexes show
ing a preference for montane to subalpine, wooded marsh
es, cool, humid forest and forest swamps, with a preference 
for forest brook ravines (Arndt, 1989; Hlirka, 1 996). In Hun
gary in montane beech and coniferous forests. In Ukraine in 
dark coniferous forests of the W forest-steppe, bordering 

upon the E. Carpathians, rare (Petrusenko, 1 971). In Mold

ova in the dry cherry-oak forests in the N. (Neculiseanu & 
Matalin, 2000). In S. Europe in Fag11s, Picea and Abies mon
tane forests, at 800-1 500 m, to alpine meadows up to 2000 
m in the Italian Prealps and Dolomiti (Casale et al., 1 982; 
Brandmayr & Zetto-Brandmayr, 1 988). Hlirka (1973) indi
cates the altitude of 2300 m as a maximum. 

Transects: Chapter 8: T-34-35 and 63. 
Biology: Activity - Nocturnal, during daytime hidden 

under pieces of wood (Du Chatenet, 1 986). Periodicity 
Reproduction in summer and early autumn with larval di
apause (Hurka, 1 973; Brandmayr & Zetto-Brandmayr, 
1 988). Copulation was observed by Hlirka (1958) in the 
first half of July; fertilised eggs in the ovaria were found 
from the beginning of May until the end of August. Ovi
position must be assumed to take place from June to July/ 
August (Sturani, 1 962). The development of the larvae 
lasts until the next summer when pupation takes place 
during a 10 days period (Arndt, 1 989). Probably the L2 and 
(mainly) L3 larvae hibernate and have an obligatory winter 
diapause. Teneral adults occur in summer and late sum
mer, and are active for a time during the autumn, before 
hibernating from October onwards, together with the lar
vae in groups in old trunks. They do not reproduce before 
the following May. There is no adult summer diapause. 
Food (Larochelle, 1990) - In captivity, minced meat, fish, 
apples. Larva: Described by Verhoeff (1921 :  L3), nee Vach
er de Lapouge (1 908, 1 929)! (vario!osus?), Casale et al. (1 982: 
L1, L3), Hlirka (1 971b), and key: Arndt (1985, 1 991b).  Food 
- earthworms in the laboratory (Arndt,pers. observ.) .  

Conservation: Like most montane species, not endan
gered. 

11.012. C. (Orinocarabus) putzeysianus 
Gehin, 1 876. 

General literature: Checklists and catalogues - Bre
uning (1 933): 751 .  Brezina (1 994): 36; (1999): 45. Deuve 
(1 994): 1 59 [335] . Kleinfeld & Schutze (1999): 22. Lorenz 
(1998): 86. Turin et al. (1993): 25. Iconography - Casale et 
al. (1 982): fig. 8 1 .  Forel & Leplat (1995): Pl. 20. Ghiretti 
(1996): 1 70. Imura & Mizusawa (1996): Pl. 3 1  [253] . Rau
tenstrauch (1 994): Pl. 47. 

Taxonomy: Revised by Deuve (2002) (see Addendum). 
Geographical range: Endemic species of the W Alps. 

Chorotype: SEU-ALPW Range characteristics: Alpi(W). 
Distribution in Europe: Italy- Ligurian, Maritime and S. 
Cottian Alps, Val Maira (see the recent detailed map in Bi
sio, 2000; Deuve, 2002). France - Restricted to some pop
ulations in the S.E., near the Italian border: Cottian and 
Maritime Alps (Col de J\Iirandol, de Pourriac, Colla Lunga, 
Haute Vesubie, Col de Tende and Mt. Saccarel) . 

Subspecies: a) subsp. putzeysianus (s.str) - Ligurian 
and Maritime Alps, from the Roya Valley to Stura di De
monte Valley on the Italian side, and the Vallee de la Ve- :-i'H : J . \ I  l ' '.l\T 
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11 012 putzeysianus (Orinocarabus) 

subie on the French side. b) subsp. raynaudianus Deuve 

& Simard, 1977 - Maritime Alps: Colla Lunga area. c) sub
sp. germanae Casale & Cavazzuti, 1 976 - Ligurian Alps: 

Mt. Saccarello, M. Fronte and Mt. Bertrand. d) subsp. 
omensis Born, 1 901 - Maritime and Cottian Alps, from 

the Stura di Demonte Valley and the Maira Valley. e) subsp. 
pedemontanus Ganglbauer, 1 892 - Ligurian Alps, from 

Mt. Marguareis (Tenda Pass) to Pesio, Ellero and Corsaglia 

Valleys. f) subsp. bisioi Cavazzuti & Meli, 1 999 - Cottian 

Alps at high altitude, 2750-3000 m between the Maira and 

the Varaita Valleys (see Chapter 3, p. 98). 
Ecology: In subalpine and alpine landscapes, from 1700 

to 2900 m, notably in calcareous landscapes (Casale et aL, 
1 982). Most abundant near melting snow; in dry and warm 

periods hidden in the Rhododendron zone in scrub or in 

fissures (Casale et aL, 1982). 
Biology: Activity: Nocturnal, during daytime hidden 

under stones and vegetation. Periodicity - Reproduction 

from June to the beginning of August when adults enter a 

summer diapause (Casale etaL, 1 982; Sturani, 1 962). The size 

of the eggs is 3.5 x 1 .6 mm and they develop in ea 1 5  days. 

Like most alpine species, hibernation can take place as adult 

or larva, depending on the speed of development (Ford & 
Leplat, 1995). Food (Larochelle, 1990): In captivity, raw meat, 

small snails, fruits and gingerbread. Larva: Described by Stu

rani (1962). Food - Same as adults (Larochelle, Le.). 
Conservation: Not endangered. 

11.013. C. (Orinocarabus) sylvestris 
Panzer, 1 796 (= siivestris auct.). 

General literature: Checklists and catalogues - Bre

uning (1 933): 765. Brezina (1994): 36; (1999): 45. Deuve 

(1994): 16 1  [340) . Kleinfeld & Schutze (1999): 22. Kryzh

anovskij et al. (1995): 44 [107). Lorenz (1 998): 86. Turin et 
aL (1993): 25. Iconography - Casale et aL (1 982): fig. 89. 
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1 1  013 sytvestris ( Orinocarabus) 

Ford & Leplat (1995): Pl. 21 .  Ghiretti (1996): 1 73-175. 
Imura & Mizusawa (1 996): Pl. 32 [258]. Rautenstrauch 

(1 994): Pl. 51 -52. 
Taxonomy: The status of some populations as 'sub

species' is not clear yet (Brezina, 1 994, 1 999; Deuve, 1 994). 
Geographical range: Species of C. Europe, from 

France (Vosges) and Switzerland Gura) in the W, to Tran

sylvania and Carpathian Ukraine in the E. Alpine chain on 

the N. side, in Italy only in some areas at the border with 
Switzerland and Austria. In some localities sympatric with 

C. (0.) alpestris. Chorotype: SEU-ALCA. Range charac
teristics: CEur. Distribution in Europe: Germany -
Not in the W and N.-most parts; reported from Lower 

Saxony, Sachsen-Anhalt, Sachsen, Thiiringen, Bayern and 

Baden-Wiirtemberg, notably in montane regions such as 

Harz, Erzgebirge, Bavarian Forest. Widely distributed in 

the S. of E. Germany. Except for Sachsen and Bayern, 

noted as vulnerable or seriously endangered. Poland -

Distributed along the whole S. border from the W Su

dety Mts. to the E. Beskydy Mts. Russian Plain - Only in 

the Ukrainian Carpathians, where it seems to be rare. 

Known from the Chernogora Mt. Range (Goverla Mt., 

Petros Mt. - MPGU; Pop Ivan - IZ). Czechia & Slova
kia - Reported from Bohemia (especially border moun

tains), Tatra Mts., Moravia and Slovakia, locally common. 

Romania - Carpathians (Transylvanian Alps), Caraiman 

Mts. (the old 'Hungarian' localities are now situated in 

Slovakia and Romania). Balkan Peninsula - Restricted 

to the N.; Slovenia Oulian Alps) . Austria - Distributed 
in all parts, except Burgenland. Switzerland - This mon

tane species is widespread all over the Swiss Jura and the 

N. side of the C. Alps (all right side of the Rhone); it is 

almost absent from the N.E. Mittelland, Wallis and Tessin. 

Italy - Restricted to the Alps along the Swiss-Italian and 

Austrian-Italian border. France - In the E. restricted to 

two small areas near the Swiss border, one situated in the 



Jura near Pontarlier and the other W of Geneve (Coulon 
et al, 2000). Not in the Vosges (Callot & Schott, 1993). 

Subspecies: a) subsp. sylvestris (s.str) - From Vosges 
and Jura, Switzerland, C. Germany, eastward to mountains 
of Bohemia and Moravia, to the S. in Italy, in some locali
ties of the C. and E. Alps. b) subsp. kolbi Breuning, 1 927 
- E. Alps, S.E. Austria, Slovenia. c) subsp. redtenbacheri 
Gehin, 1 87 6 - S.E. Austria. d) subsp. transylvanicus De
jean, 1 826 - Carpathian Mountains, to S. Poland, Slovakia, 
Ukraine and Romania, subalpine to high alpine. e) subsp. 
haberfelneri Ganglbauer, 1 892 - S.E. Germany (Bavaria), 
N. and C. Austria, alpine subspecies. 

Ecology: Mainly a montane species in C. and S. Eu
rope, inhabiting moderately humid, coniferous (spruce) or 
mixed forests (also forest grasslands) and frequently also in 
the alpine zone, up to 2500 m (Czechia, Slovakia: Hilrka, 
1973, 1996). Also according to Hoffmann (1 907), in C. 
Europe mainly between 800 and 2500 m. In the Harz also 
found in peat bogs (Koch, 1 989). In Switzerland in mon
tane forests between 850 m and the timber line, and in 
alpine habitats up to a maximum of 2700 m (Marggi, 1992). 
In the S.-most part of the territory (N. Italy) it is found 
between 1800-2000 and 2900 m, strictly and most abun
dant in alpine steppe habitats (Casale et aL, 1982). In the 
Julian Alps (Slovenia) also above the timber line between 
1 500-2000 m (Drovenik, 1975). In C. Europe, where it also 

1 1  013 sylvestris 

occurs in montane and subalpine forests, up to 2000 m; 
the lower limit situated at 700-1000 m, and in the N.-most 
area of distribution, e.g. in E. Germany and in the Harz at 
about 300 m (Arndt, 1989). In alpine prairies also at the 
border of melting snow (Koch, 1989). 

Transects: Chapter 8: T-29-30, 77 and 79-80. 
Biology: Activity - Usually a night active species, how

ever, during the periods of reproduction also showing diur
nal activity. Periodicity (Hfuka, 1973) - This species reacts 
very plastically according to environmental circumstances. In 
Italy, adults occur from April-May to September; reproduc
tion can start immediately after hibernation, depending on 
altitude, and ends usually at the beginning of June, later at 
high altitudes. Under rearing conditions, copulations were 
already observed in March and April by Hfu:ka (Le.), and in 
the field in May and June (Marti us, 1 972). Oviposition from 
June until August, the females of the new generation start
ing in July, laying eggs until September. Larvae develop dur
ing autumn and winter, with an obligatory winter diapause 
of the L3. Development of the eggs 9-10 days, L1 9-23 days, 
L2 1 5-27 days, L3 hibernates and pupates the following sum
mer. For E. Gemany, Arndt (1989) reports that reproduc
tion takes places in autumn and that the larvae are able to 
hibernate at all stages, subsequent to a period of pupation in 
spring (S. Europe) or summer (E. Europe). Teneral animals 
usually appear in July-August, sometimes in September; af
ter a short period of activity they go into hibernation dia
pause, generally from September to April (Sturani, 1962). 
Both larvae and adults hibernate, often under trees, notably 
conifers (Casale et aL, 1982; Du Chatenet, 1986). Food (Laro
chelle, 1 990) - In the field small slugs, also observed eating 
from the buds of Vaccinium myrtillum. In the field baited 
with beer, fruits and meat. In captivity, minced meat, earth
worms, fish, chopped mealworms and fruits. Larva: De
scribed by Letzner (1 854: Ll?), Hfuka (1971 b: L1 -Ll) Raynaud 
(1976) and key: Arndt (1985, 1991b). Food - eatthworms in 
the laboratory (Arndt,pers. observ.). 

Conservation: Not endangered, except in the N. (Ger
many). 

12. OREOCARABUS GEHIN, 1 876 

12.001(+007). C. (Oreocarabus) amplipennis 
Vacher de Lapouge, 1924 
(including C. pseudosteuarti Vacher de Lapouge, 1924 
and C. getschmanni Vacher de Lapouge, 1 924). 

General literature: Checklists and catalogues - Bre
uning (1933): 696+699. Brezina (1994): 35; (1999): 45. Deuve 
(1994): 158+ 1 59 [332]. Kleinfeld & Schutze (1999): 21. Lorenz 
(1998): 85. Turin et aL (1993): 26. Iconography - Forell & 
Leplat (1998): fig. 32-34. Ghiretti (1996): 162. Imura & Mi
zusawa (1996): Pl. 31 [250]. Rautenstrauch (1994): Pl. 38-39. 

Taxonomy: C. amplipennis has been treated by Lorenz 
(1998) as a subspecies of C. lue<gensiBeuthin, 1886. C. pseudo- :->Pl \L P \ Rl 
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12 001 amplipennis (incl. 12 007 pseudosteuarti) (Oreocarabus) 

steuarti and C. getschmanni have been treated as proper spe
cies by Zaballos & Jeanne (1994). However, due to their 
morphological similarity and the lack of sympatric popula
tions, we agree with Deuve (1994) and Brezina (1994, 1999) 
and regard them as subspecies. 

Geographical range: Endemic species of the Iberian 
Peninsula. Chorotype: WEU-IBEN. Range characteris
tics: Iber(NW). Distribution in Europe: Iberian Penin
sula (Zaballos & Jeanne, 1 994): Portugal, Spain, Cantabrian 
Mountains and C. Montane System: Sierra de Bussaco, de 
Lousa and de Estrella. 

Subspecies: a) subsp. amplipennis - From N. Portu
gal (Serra do Marao) via Galicia to the Mts. W and S. of 

Leon (Sierra de la Cabrera). b) subsp. getschmanni Vacher 
de Lapouge, 1 924 - From the Cantabrian Mts. to the W 
Basque Mts. c) subsp. pseudosteuarti Vacher de Lapouge, 
1 924 - (listed as species 12.007 in Turin et aL 1 993) - C. 
Portugal: Serras do Bucaco, do Lousa and da Estrela. 

Ecology: In forests and dry wasteland at middle alti
tudes (Zaballos & Jeanne, 1 994). In montane and subal

pine (rarely in alpine) zones, inhabiting coniferous and de

ciduous woodlands as well as open land (e.g. pastures with 
broom and gorse), often found in rocky and stony places 
(Assmann, pers. observ.). Most abundant between 800 and 
1 200 m (Forel & Leplat, 1 998). Novoa (1979) and Alonso 
et aL (1988) collected the species more frequently inQuercus 
pyrenaica stands (up to about 1 500 m) than in heathlands 

with ericaceous shrubs (mostly Erica species, including Eri
ca arborea) or in meadows. In the W part of the area of 
distribution (e.g. in the Serra do Marao), different propor
tions of red-legged individuals occur from place to place 
( cf. Carabus granulatus). 

Transects: Chapter 8: T-95-98. 
Biology: Activity - Predominantly nocturnal. Period

icity - Information on biology is poor. Probably close to 

that of C. guadarramus. Some females collected in May had 
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chorionised eggs, probably a spring species. Adults of sub

species amplipennis have been recorded from April to Sep

tember; recordings of the subspecies getschmanni and pseu
dosteuarti exist from June and August-September. Repro

duction probably in early summer, the larvae developing 
over summer (Forel & Leplat, 1 998). Teneral specimens 
occur at the beginning of autumn. Food: No data. Larva: 
Unknown. 

Conservation: Not endangered. 

12.002. C. (Oreocarabus) ghilianii 
LaFerte-Senectere, 1 84 7. 

General literature: Checklists and catalogues -
Breuning (1933) : 700. Brezina (1994): 35; (1 999) :  45. 
Deuve (1 994): 1 59 [334] . Kleinfeld & Schutze (1 999): 2 1 .  
Lorenz (1998): 85 .  Turin et aL (1 993): 25 .  Iconography 
- Forel & Leplat (1 998): fig. 40-41 .  Ghiretti (1 996): 1 63. 
Imura & Mizusawa (1 996): Pl. 31  [252] . Rautenstrauch 
(1 994): Pl. 40. 

Geographical range: Iberian endemic species. Choro
type: WEU-IBEC. Range characteristics: Iber(C). Dis
tribution in Europe: Iberian Peninsula-Spain, C. Mon

tane System: Sierras de Guadarrama and de Gredos (Zabal

los & Jeanne, 1 994; Du Chatenet, 1 986). 
Subspecies: a) subsp. ghilianii - Sierras de Guadarra

ma, de Ayllon and de Pela. b) subsp. negrei Breuning, 
1 966 - Sierra de Gredos and Sierra de Bejar. 

Ecology: In damp montane bushes and forests, rather 
local, from 1 200 to 1 900 m; most abundant between 1 600 
and 1 800 m in coniferous forest (Du Chatenet, 1 986; Forel 

& Leplat, 1 998). 
Transects: Chapter 8: T-99. 
Biology: Activity - No data. Periodicity - Spring 

breeder; reproduction starts in June; adults recorded during 
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June-September (Novoa, 1 975; Assmann, pers. observ.). 
Food: No data. Larva: Unknown. 

Conservation: Not endangered. 

12.003. C. (Oreocarabus) glabratus 
Paykull, 1 790. 

General literature: Check.lists and catalogues - Bre
uning (1933): 723. Brezina (1994): 36; (1999): 46. Deuve 
(1994): 1 63 [345] . Kleinfeld & Schutze (1999): 21.  Kryzha
novskij etal. (1995): 45 [109]. Lorenz (1998): 85. Turin etaL 
(1993): 25. Iconography- Casale etaL (1982): fig. 74. Forel 
& Leplat (1995): Pl. 22. Ghiretti (1996): 1 63. Imura & Mi
zusawa (1996): Pl. 33 [265] . Jakobson (1 905): Pl. 3. Pavice
vic & Mesaros (1997): cd-rom. Rautenstrauch (1994): Pl. 42. 

Geographical range: N. and C. Europe, from Europe
an Russia and W Siberia to E. France and N.W Italy (S. to 
Tuscany); N. England, and Fennoscandia. Absent from Ibe
ria and the S.-most and S.E.-most parts of Europe. Choro
type: EUR Range characteristics: CNEur-WSib. Distri
bution in Europe (and adjacent areas): Fennoscandia
Generally distributed and common thoughout the area. 
Denmark - Scattered, but locally abundant in E. Jutland. 
British Isles - A strictly montane species in Britain and 

Ireland, most abundant in the N.; S. to Derby, widely distrib
uted in Wales and Scotland. Widespread in Ireland, but local; 
mostly on high ground (Anderson et al, 2000). Nether
lands - Most records between 1890 and 1926, from the C. 
part of the country, which is the 'high' part of the Nether
lands (up to about 140 m above sea level) . Not found after 
1948 and most probably now extinct. Belgium - Extinct, 
only few very old records in the E. Germany - Reported 
from nearly the whole area, however, mostly found in the 
montane areas, as single individuals. Only few records exist 
from the W part of the N.-German plain (records from the 

12 003 glabratus (Oreocarabus) 

12 003 glabratus 

lower part of the Rhine land - Koch, 1990; from the West
phalian Lowlands - Hanning & Drewnskus, 1995; from 
Lower Saxony- Assmann, 1994); in the E. parts of N. Ger
many more abundant (Arndt, 1989). A relict of old stands in 
N.W Germany (Assmann, 1999). Poland - Widespread 
throughout the territory. Baltic - Known from all coun
tries. Byelorussia - All the territory. Russian Plain - All of 
European Russia, except for the S. steppe regions. The N. 
range limit reaches 69°N and the species is known from sev
eral localities along the coast of the Kola Peninsula, Kanin 
Peninsula, Ust' Tsil'ma river basin and Polar Ural (ZIN; Pop
pius, 1905). The S. range limit coincides with the S. border of 
the large isolated forests in the forest-steppe zone (C. Mold
ova - Kodyma Forestry, N. of Odessa province (ZIN) -
Znamenka nr. Kirovograd (ZM/KIEV, MPGU) - Khark
ov (Medvedev, 1950) - Samara (ZIN) - Yuzhno-Ural Re
serve (Kashevarov, 1986) - Irgizla (ZIN)). The species is 
rather common in the N. parts of the Russian Plain and 
becomes significantly rarer and more local towards the S. 
parts of the mixed forest zone. Moldova - Only found in 
the Kodry Hills. Czechia & Slovakia -Common through
out the territory. Hungary - Distributed in the montane 
areas, but never abundant. Romania - In the higher parts 
of the Carpathian mountans. Balkan Peninsula - Present 
in a small area in Slovenia, N.E. Croatia, and N. Bosnia. 
Austria - Distributed over the whole area. Switzerland -
Widespread, except in the N.E. Mittelland and S. Wallis, where ;, PU l \J. P \ ln 
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it is almost completely absent. Usually in the hills up to the 

montane or subalpine zone. In Tessin the most common 

Carabus species. Italy - In general common, mainly in the 

Prealps and Alps of N. Italy, the lowlands of the N.W and 

the N. and C. Apennines. France - It has a scattered distri

bution in this territory. Isolated populations exist in the low

lands of the N.W near Compiegne (N. of Paris) and near 

l'Aigle 0Xf. of Paris); also isolated in the massifs of the Vos

ges (N.E. France: le Markstein, le Hohneck, le Hohwald, Wan

genbourg and Saverne forest) . Furthermore distributed in 
the high Alps in the S.E. (e.g. la Haute Ubaye, Vanoise and 
Mont Blanc massif); the last area is in connection with the 
main C. European area of distribution. 

Subspecies: a) subsp. glabratus - C. and N. Europe. 

b) subsp. extensus Kraatz, 1 885 - Carpathian Mountains. 
c) subsp. lapponicus Born, 1909 - British Isles, Lapponia 

to the Kola peninsula. d) subsp. gibbosus Heyden, 1 866 -

E. montane form of Austria, Balkans and Transylvania 

(alpine steppes). e) subsp. latior Born, 1895 - N. and C. 
Italy, from the Alps to Tuscany. 

Ecology: Mesophilous forest species (Feoktistov, 1979). 
Rather eurytopic, characterised as silvicol by Mandl (1972). In 
W Scotland, and Ireland, exclusively in montane regions, 

mainly in forests (Lindroth, 197 4; Luff, 1 998) but also on 

wet blanket peat and dwarf scrub heath (Anderson et al., 
2000). In the lowlands of N.W Germany, C glabratus is a 
relict species, restricted exclusively or mainly to ancient wood
lands (Assmann, 1994, 1999). According to Hoffmann (1907), 
in C. Europe mainly from 300 m up to 1 OOO m. In the 

montane and subalpine zones, the species is also able to live 
outside forests, in montane heathlands (Westphalia - Balk

enohl, 1981; Balkenohl & Grosseschallau, 1985; Lower Sax

ony - Assmann, 1 994; Carinthia - Mandl, 1 972). In low

lands only abundant in the N. of its distributional range 
(Fennoscandia; N. Russia), where it inhabits dark, spruce
mixed forest, rich in mosses (Lindroth, 1985). At least in N. 
Fennoscandia, it is able to live on permafrost. In Moscow 

province mainly in spruce forests, sporadic in other kinds of 

forest (Fedorenko, 1988). In the N. of C. Europe (Nether

lands, N. Germany, Belgium, N. France), it seems to be re
stricted to coherent old forest areas that survived deforesta
tion during last centuries; in this area a most stenotopic for
est species that does not occur outside woodland (Assmann, 

1999; Turin, 2000). In S. Europe rare in the lowlands and 
more abundant in foothills and montane habitats; in Swit

zerland from the foothills to 1300 m in the N. and to 1500 m 

in Tessin (Mt. Bar - Marggi, 1992). For the Swiss territory, 
the habitat on the N. side of the Alps is mainly deciduous or 

coniferous forest, in the S. mixed forest; it is almost never 
found in forest clearings or above the timber line (Marggi, 

I.e.). Coulon et al. (2000) mention it for the Rh6ne-Alpes 
from altidudes between 900 and 1200 m, occasionally higher. 
In contrast to this, Mandl (1972) characterises the (Austrian) 

lowland subspecies (glabratus) as silvico� and the montane 

subspecies (gjbbosus) as alpin-steppicol. In Hungary a charac-
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teristic species, however not in high densities, in closed beech, 

oak and coniferous forests in the mountains, mostly above 

400 m, except in the W-most part of Transdanubia, where it 

comes down to 200 m. In Italy rather thermophilic, in the 

lowlands notably in scrub or open country with at least some 
woody patches (Casale et al., 1982), to montane forests (i.e. 

Castanea in S. Europe) in the middle mountain belt, subal

pine and alpine pastures at 1200-1800 m (max. 2000 m). In 

the N. of the Balkan peninsula (former Yugoslavia), it is 

silvicol, inhabiting deciduous forests in hills and mountains 

(Pavicevic & Mesaros, 1997). In Ukraine, it inhabits the mixed 
or pine forests of the forest -steppe zone and the 'bairak' oak 
forests of the N. steppe subzone, but is never abundant 
(Petrusenko, 1971 ). In the Basegi reserve (Middle Ural), rare 

in mixed thinned forests and in forests with ferns on the 
forest floor (Esjunin et al., 1995). 

Transects: Chapter 1 :  I-1; Chapter 8: T-01-03, 05-06, 08, 
10-1 1 ,  1 6-17, 21, 23-29, 32-36, 38-41, 44-45, 47-48, 58, 62-

63, 76, 80-81 and 88. 
Biology: Activity - Often mentioned as night active 

(e.g. lindroth, 1985). Griim (1966) and Weber & Thiele (1968) 
report a high percentage of day activity. Diurnal activity in

creases towards the N. (Neudecker, 1971; Thiele, 1977). In 

the S., it shows occasional day activity during rainy weather. 

Periodicity-The all-over picture is complex. In E. Germa

ny, very similar to C hortensis (Arndt, 1989). According to 

Lindroth (1985), it is an (nocturnal) autumn breeder with 
winter larvae in the S. and a (diurnal) spring breeder in the N. 

Sharova & Dushenkov (1979) report a one-year life cycle in 
Russia, and mention it to be a summer-autumn breeder 
with multi-seasonal activity of adults and autumn to spring 

activity of the larvae, which also applies to the C. Urals, where 

it is especially active during July and August (Kozyrev, 1989; 

Esjunin et al., 1995). In N.W Scotland, it breeds in summer 

(Luf, 1 998). For Italy, where (in the lowlands) it appears 
generally in June-July, later than the other syntopic species, 
copulations have been reported from May until July (Casale 
et al., 1982; Sturani, 1962); L1 larvae were found from July

October, L2 during August-October and L3 were found in 

October and December. Teneral animals were found in June 

and July (Denmark and Sweden - Larsson, 1 939; Lindroth, 

1945); furthermore, there are records from June, August and 

September (Germany- Henseler, 1938), until the beginning 
of October (Letland - Stiprajs, 1961 ). According to Sturani 
(I.e.), the adults enter aestivation diapause in August and are 

active again during September-October; this probably de

pends strongly on latitude and altitude. Several authors em
phasise that the period of adult activity is relatively short, at 
least in some regions (Houston, 1981; Siebart, 1 984; Puil
liainen et al., 1 993; Assmann, 1994). Hibernating larvae and 
adults were found (France - Forel & Leplat, 1 995; Italy -
Casale et al., 1982), in the soil and in mosses, very seldom in 
decayingwood (Casale etaL, Le.). DevelopmentinN. Europe 
with larval diapause, but without obligatory diapause of the 

adults. Duration of egg development: 8-10 days, Ll : 1 6-21 
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days, 12: 1 7  days, L3: up to 30 days. In N.W Germany, where 

the species mainly inhabits old forest, the genetic structure 

of populations in the area is surprisingly homogeneous. 

This holds, even for sampling sites that are situated a few 

kilometers apart, especially if compared to other Carabus spe
cies, such as C. arvensis, C. auronitens and C. granulatus, which 

show greater genetic differences between sampling sites within 
a closed habitat (Assmann, 1 999). Food (Larochelle, 1 990): 

In the field caterpillars of Dasychira (Lymantriidae), larvae of 
Coleoptera, molluscs, various insect larvae and earthworms. 
In the laboratory, it accepts various kinds of meat, fruits 
(raspberries, apples), fish, chopped mealworms, and nectar 
of Erica-, it is reported to be a frequent visitor of sugared 
baits for Lepidoptera. Larva: Described by Schiodte (1 867: 
Ll), Vacher de Lapouge (1905: L2; 1 929: Ll-L3), Hfuka 

(1971b), Raynaud (1976) and key: Arndt (1985, 1991b). Food 
- earthworms, pupae of large Diptera, Coleoptera (Arndt, 

pers. observ.). Feeding has also been investigated by serological 
methods (Gryuntal & Sergeeva, 1 987), revealing that no clear 
preferences could be shown for the 1 0  tested groups of soil 
invertebrates. Dispersal power: The species shows a very 
low dispersal power and a low tendency to leave the forested 
habitat, which possibly is responsible for extinctions in areas 

where forested areas were fragmented and diminished (Ass

mann, 1 999; Assmann & Gunther, 2000). 
Conservation: It disappeared completely from Belgium 

(Desender, 1986), the Netherlands, where it was present 
until ea. 1 925 (f urin, 2000), and also from parts of W 
Germany (Assmann, 1 994; Gries et al., 1 973). Not endan

gered in the N. and E. of Europe. A most common and 
dominant species in the N. taiga zone. Also not endan

gered in the S. (Italy, N. Balkan). However, in a number of 
places in Germany, it survived the destruction of vast for
ested areas, that took place during the Middle-Ages and 
later centuries, in old stands that often belonged to aristoc
racy and ecclesiastic institutions (Assmann, 1 999). The iso
lated populations in N. Germany, showed a remarkable 
differentiation according to allozyme studies, suggesting 

an ancient separation and low gene flow (Assmann & 

Gunther, 2000). According to Blumenthal (1981), in C.  

Europe a good indicator of ancient areas of beech and 
spruce forest, especially of the large forest complexes. Also 
in S. Europe, e.g. in N. Italy, it can be the most abundant 
and dominant Carabus species in suitable places (deciduous 
bushes from 400-800 m - Casale et al., 1982). 

12.004. C. (Oreocarabus) guadarramus 
LaFerte-Senectere, 1 84 7. 

General literature: Checklists and catalogues - Bre
uning (1933): 699. Brezina (1 994): 35; (1999): 46. Deuve 
(1 994): 1 59 [333]. Kleinfeld & Schutze (1999): 2 1 .  Lorenz 
(1998): 85. Turin et al. (1993): 26. Iconography - Fore! & 

Leplat (1998): fig. 35-39. Ghiretti (1996): 162. lmura & Mi
zusawa (1996): Pl. 31 [251 ] .  Rautenstrauch (1 994): Pl. 39. 

1 2  004 guadarramus (Oreocarabus) 

Geographical range: Iberian endemic species. Choro
type: WEU-IBEC. Range characteristics: lber(C). Dis
tribution in Europe: Iberian Peninsula - Spain, C. Mon
tane System: from Sierras de Gata, via de Sierras de la Pena 
de Francia, de Bejar, de Gredos, de Guadarrama, de Urbion 

and de la Demanda, to the Sierra de Moncayo, de Sagra; in 
the S. from the Sierras de la Cazorla and the Segura to the 
Sierras de la Sagra and de Alcaraz (Zaballos & Jeanne, 1 994). 

Ecology: In wasteland, bushes and forests of middle 
altitude, recorded from 1 300 up to 2300 m (Du Chatenet, 

1 986; Assmann,pers. observ.). According to Porell & Leplat 
(1998), from 600 m upwards. 

Biology: Generally having the same biological charac
teristics as C. amplipennis (Fore! & Leplat, 1 998). Activity 
No data. Periodicity - Spring breeder. Adults were re
corded during the periods April-June and August-Septem
ber (after summer rain), teneral specimens in August and 
September. Food: No data. Larva: unknown. 

Conservation: Not endangered. 

12.005. C. (Oreocarabus) hortensis 
Linnaeus, 1 758. 

General literature: Checklists and catalogues - Bre
uning (1933): 701. Brezina (1994): 35; (1999): 46. Deuve (1994): 
1 62 [344] . Kleinfeld & Schutze (1999): 21 .  Kryzhanovskij et 
al. (1995): 45 [1 10].  Lorenz (1998): 85. Turin et al. (1993): 26. 

Iconography - Casale et al. (1982): fig. 74. Fore! & Leplat 
(1995): Pl. 21.  Ghiretti (1996): 1 63-164. lmura & l\fizusawa 
(1996): Pl. 32 [262]. Jakobson (1905): Pl. 3. Pavicevic & �1esa
ros (1997): cd-rom. Rautenstrauch (1994): Pl. 41 .  

Geographical range: European species. N. and C.  Eu
rope; Alps; E. Europe to Russia; Balkan Peninsula to Bos
nia, Montenegro and Bulgaria. Not in W Europe. Choro
type: EUR Range characteristics: NCEur-SEEur. Distri
bution in Europe: Fennoscandia - Distributed over the 
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12 005 hortensis (Oreocarabus) 

entire area up to about 64°N; in Finland common in the N. 
and S. Denmark -Widely distributed and rather common, 
but not to the N. and W. of Jutland. Germany - Not in the 
C.W. (Rheinprovinz, Hessen, Westfalen; in Lower Saxony 
exclusively E. of the river Weser) . Most records come from 

the S., however, widely distributed in most other parts of 
the territory; vulnerable in W. Thiiringen, however for some 
parts of especially E. Germany, probably increasing locally 
and expanding its distribution. Poland - Widespread 
throughout the territory; not reported from the Beskydy 
Mts. in the S.E. Baltic - Present in all countries. Byelorus
sia - In all provinces. Russian Plain - Middle stretch of 
European Russia, N. to about 62°N (from S. Karelia to the 
N. of Perm' Province). To the E., this species extends to 
Kama river in Cisuralia (Perm' Province: Berezniki -
Koz'minykh etal., 1 99 1b; Voronin, 1 999; Chastye - Shilen
kov & Voronov; 1973), from Bashkitia it is known only from 
literature (Matveev; 1 990). E. border also in the Dnieper-Bug 
(right bank) forest-steppe (Medvedev; 1 950). The S. range 
limit goes along the border between the deciduous forests 

and the forest -steppe - Zakarpatye (Ponomarchuk, 1 9  56) -
Kiev (Dolin, in litt.) - Bryansk (ZIN) - Mordov reserve 
(Feoktistov; 1 979) - Raifa reserve nr. Kazan' (Zherebtsov; 
1 979) - Pavlovka nr. Bugul'ma (ZIN)). From the S. taiga 
subzone to the S. border of the subzone of deciduous for
ests. Czechia & Slovakia - Distributed over the whole 
area, very common in the forest zone. Hungary - One of 
the most common species in the hills and mountains, but 
absent from the Great Hungarian Plain. Romania-Present 
in hills and mountains in the W. Bulgaria-Distributed across 
the larger part of the territory, except the E. Balkan Peninsula 
-Distributed across the inland of former Yugoslavia: Slove
nia (including !stria), E. Croatia, E. Bosnia-Herzegowina, Ser
bia and N.-most Macedonia. Not in the N. and and also not in 
the W. and S. of the peninsula, where it is replaced by C preslii 
Dejean (Casale et aL, 1 982). Austria-Reported from the whole 
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area, but uncommon (Franz, 1 971; Marggi, 1992). Switzer
land - Distributed in the C.S. part of the territory, in Alp 

valleys (montane, rare in the hills), very scattered and in most 

places not common. Italy -Restricted to the N., Lombardia; 
distributed from Ticino through the valleys of the Orobian 
Alps, along N.E. Italian Alps and Venezian Prealps. France -
Very restricted to the S.E. (Rhone-Alpes), near the Swiss-Ital

ian and the W. Italian border: Alpes de Chamonix, de la 
Vanoise, de l'Oisans and Alpes de Queyras. 

Subspecies: Despite its relatively large area of distibu
tion, the species is very homogeneous and no forms merit 
a subspecific status. 

Ecology: Eurytopic (mesophilous) forest species (Feok
tistov; 1 979; Fedorenko, 1 988; Arndt, 1 989), silvicol (Mandl, 
1 972). In bushes, light forests, river forests, forest hedges, 
forest clearings, parks and also open country; in N. Europe, 
especially on humus-rich rather dry soil (Lindroth, 1 985). 
From lowlands in the N. and N.E to montane forests in the 
W. and S.; in Switzerland in spruce and river forests, rare in 
the hills and up to maximum 1 500 m (Marggi, 1992); in 
Bulgaria from 300-2300 m (Gueorguiev & Gueorguiev; 1 995); 
in N. Italy and S.E. France 700-2000 m, mostly in forests 
(Forel & Leplat 1 995; Casale et al., 1982). Arndt (I.e.) reports 

that it is locally a dominant species in moderately dry, conifer

ous forests in E. Germany and Poland (Casale,pers. observ.). In 
the Rhone-Alpes in higher places occasionally reaching alpine 

12 005 hortensis 



prairies (Coulon et aL, 2000). In woodlands S. of Hamburg, 
between the rivers Weser and Elbe, perhaps the most abun
dant Carabus species, in very different forest types (coniferous 
plantations with Pinus and Pieea, deciduous forests with Fagus, 
Querrus and Betula), but lacking in some forests. In the N. 
restricted to deciduous or mixed forest on humus-rich, rather 
dry soil (Lindroth, 1985). In Latvia avoiding dry pine forest 
(Stiprajs, 1 961). In Czechia and Slovakia common in both 
coniferous and deciduous forests (Hfuka, 1996). On the Bal
kan Peninsula also very eurytopic, occurring in several kinds of 
forest, but also in meadows, pastures from lowlands and 
hills, up to alpine regions (Pavicevic & Mesaros, 1997). In 
Ckraine in mixed forests of the forest-steppe zone and in 
'bairak' oak woods of the N. steppe zone (Petrusenko, 1971 ). 
Marggi (Le.) states that the range of this species almost match
es that of the European spruce (Pieea ahies). 

Transects: Chapter 1 :  I-1; Chapter 8: T-01,  03-05, 21 ,  
23 ,  25, 31 -33, 36-40, 55 ,  66-67, 69-71, 74-75, 77 and 79. 

Biology: Activity-Nocturnal species. Periodicity (Hfu
ka, 1973) - Different life cycles have been reported. For N. 
and E. Europe, reproduction in autumn, August-Septem
ber \vith autumn to spring activity of the larvae (Sharova & 
Oushenkov, 1979); according to Stiprajs (1961), maximum 
activity of adults in Latvia, in September. Biennial develop
ment in the N. of Fennoscandia (Lindroth, 1 985) but also in 
many other parts of the continent; in this scenario, larvae 
hibernate, mostly as L1 (together with young first-year adults 
of the preceding generation). Teneral animals occur in the 
following year in June-August and after a short period of 
activity, these young adults hibernate under mosses (rarely in 
tree trunks - Geiler, 1 980), before reproducing in the subse
ciuent summer-autumn (Arndt, 1989). About 25% of the 
adults reproduce a second time (Schjotz-Christensen, 1968). 
For C. Europe, Hfuka (I.e.) reports the following data: copu
lation and oviposition in autumn, from the end of August, 
during September and the first half of October (Schjotz
Christensen, 1968; Stiprajs, 1961 ). Larvae were reported from 
February until July, and from October onwards, during the 
winter period (Ll : October-July, L2 and L3: April-July) . Pu
pae and fresh animals were found in June-July (Denmark) 
and July-August (Bohemia). This shift in occurrence might 
be linked with altitude and/ or continentality. Development, 
according to Geiler (1980) and Larsson (1939), from egg to 
L3 ea 10 months (approx. 280 days in C. Europe); thus being 
a species with obligatory larval winter diapause and a short 
diapause of the adults during the summer (Hfuka, Le.). For 
S. Europe, it is mentioned to be a spring reproducing spe
cies, with oviposition immediately after copulation in the 
period of April-May and adults remaining active until Sep
tember without aestivation (Casale et aL, 1982; Sturani, 1962); 
the larvae remain active from May onwards, throughout the 
year and winter period, under mosses or tree trunks. In Italy, 
teneral adults appear regularly in August/September, but 
also in June when copulation and oviposition has taken 

In the field it preys on all kinds of insects and insect larvae 
(e.g. from Tipulidae, Coleoptera etc.), caterpillars of butter
flies and moths, earthworms and slugs (e.g. Arion spec.). In 
captivity, it also accepts crushed snails, minced and raw meat, 
chopped mealworms, small or teneral beetles (even C viola
eeus), fruits and bread soaked in sugared milk (Larochelle, 
1 990). Feeding has also been investigated by serobiological 
methods (Gryuntal & Sergeeva, 1987), revealing no clear pref-
erences to the 10 tested groups of soil invertebrates. Larva: 
Described by Heer (1836: Ll), Vacher de Lapouge (1908), 
Bentsson (1927: L1-L3), Hfuka (1971 b), Raynaud (1976) and 
key: Arndt (1985, 1991  b ). Food - earthworms in the labora
tory (Arndt,per.r. obsero.). Dispersal power: In the forests of 
KW Poland, the species walks longer distances in beech for
ests than in pine stands and generally the males are more 
active than the females (Szyszko & Gryuntal, in bit.) . The 
species rarely climbs trees but also in this case the males show 
a more pronounced activity than the females. Climbing was 
only observed in beech forests and was seemingly restricted 
to September, for which no explanation has been found yet. 

Conservation: Common and widespread, not endan
gered. 

12.006. C. (Oreocarabus) preslii 
Dejean & Boisdunl, 1830. 

General literature: Checklists and catalogues - Bre
uning (1933): 702. Brezina (1994) :  35; (1999): 46. Deuve 
(1994): 1 63 (344] . Kleinfeld & Schutze (1 999): 21 .  Lorenz 
(1998): 85. Turin et aL (1993): 26. Iconography - Casale et 
al. (1982): fig. 74. Ghiretti (1996): 1 64. Imura & .l\1izusawa 
(1996): Pl. 32 [262] . Rautenstrauch (1 994): Pl. 41 -42. 

Taxonomy: By Brezina (1994, 1999) and Deuve (1 994) 
treated as a subspecies of C. hortensis. Further studies are 
needed to clarify taxonomic status. 

place in autumn (Casale et aL, 1982). Food (Larochelle, 1990): 12 006 preslii {Oreocarabus) 
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Geographical range: A typical transadriatic-transionic 

element (Magistretti, 1965). S. Balkans: from Albania to 

Pelopponesos, S. Dalmatian coast and also in S. Italy. 

Chorotype: SEU-APDI. Range characteristics: 
Apen(SW)-Balk(W) . Distribution in Europe: Balkan 
Peninsula - In the coastal region of Croatia (Dalmatia) 

and Bosnia; from N. Albania and S. Macedonia, also most 
of the Greek mainland to the E. coast. Also on Dalmatian 

and Ionian Islands. Italy - S. Apennines (from Campania 
and Lucania to Aspromonte). 

Subspecies: a) subsp. preslii - Greece, Pelopponesos. 
b) subsp. neumeyeri Schaum, 1856 - Adriatic coast., from 
Montenegro to Croatian coast, N. and C. Greece. Italy: S. 
Apennines (Campania, Basilicata, Calabria). According to 
Deuve (1994), the (ssp.) herzigowinensis from Bosnia-Herze
govina, and (ssp.) jonicus, from Kerkyra, S. Albania and 
Pyndos (ssp.) pindicus, seem to be distinct from neuml!Jeri. 

Ecology: In mediterranean bushes along the coasts and 
up to montane forest (rare in pastures); in Italy preferably 
in montane forest from 1 OOO to 1 800 m. It occurs in decid
uous (Fagetum) as well as in coniferous forests, but less in 
broad-leafed forests (Casale et al., 1982). Also in forest clear
ings and plantations. 

Transects: Chapter 8: T-68 and 86-87. 

Biology: Activity - No data. Periodicity - No data. 
Food - Similar to C. hortensis (Casale et al., 1 982) . Larva: 
Described by Sturani (1962) on the basis of specimens from 
Peloponnesos). Food - No data. 

Conservation: Extremely abundant in forests, both 
in Greece and in S. Italy (Casale,pers. observ.); not endan

gered. 

(12.007. C. (Oreocarabus) pseudosteuarti) 
Vacher de Lapouge, 1 924 (see 12.001 C. amp!ipennis). 

12 007 pseudosteuarti (Oreocarabus) 
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13. TOMOCARABUS REITTER, 1 896 

(13.001. ? C. (Tomocarabus) antipai Panin, 1 942) 

General literature: Checldists and catalogues -Brez
ina (1994): 93; (1999): 33. Deuve (1994): 145 [278]. Lorenz 
(1998): 80. Turin et al. (1993): 26. 

Taxonomy: Described from a single male from Roma

nia (probably an aberrant specimen of C. convexus ssp. con
dliatorGehin, 1 885; see Brezina, 1 994 (only in index); Deuve, 
1994). Brezina (1999) lists it as a synonym of C. convexus 
convexus Fabricius. A highly doubtful species (Kryzha
novskij, in !itt.). Iconography - Not available. 

Distribution in Europe: Romania (Panin, 1952): N.E. 
Romania: Piatra Neamt: Varatec. 

Subspecies, Ecology, Biology and Conservation: No 
data. 

13.002. C. (Tomocarabus) bessarabicus 
Fischer von Waldheim, 1823. 

General literature: Checldists and catalogues - Bre
uning (1933): 884. Brezina (1994): 41 ; (1999): 33. Deuve 
(1994): 1 46 [283] . Kleinfeld & Schutze (1999): 13.  Kryzha

novskij etal. (1995): 46 [123] . Lorenz (1998): 80. Turin etal. 
(1993): 26. Iconography - Ghiretti (1996): 139. Imura & 

Mizusawa (1996): Pl. 24 [193]. 
Geographical range: Ukraine, ?Moldova, Lower Vol

ga, N. Caucasus, S.W Siberia, Kazakhstan. Chorotype: SIE. 
Range characteristics: EEur(S)-Kaza. Distribution in 
Europe: Russian Plain: S. European Russia, S. Urals, 
Ciscaucasia. W to Dnieper River and Crimea, the W-most 

locality Bendery in Moldova (Fischer von Waldheim's type 
locality; to be checked according to Breuning (1933), but 
probably extinct there). In the N., it does not cross the N. 
limits of the steppe zone (the line Askania Nova Reserve -

13 002 bessarabicus (Tomocarabus) 
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Derkul- Saratov - Belebei). Known from S. Ukraine (Kher
son province, Askania Nova Reserve- Averin, 1938; Sharo
va, 1981; ZIN; Chernomorski Reserve - IZ; Rybalchye -
MPGU); Crimea (Evpatoriya, Sevastopol, Ai-Petri, Agar
mysh, Yalta, Sudak, Friedental - ZIN, ZM, IZ, Mal'tsev et 
al, 1 971 ) ;  Lugansk province (Derkul, Strel'tsovskaya step', 
Proval'skaya step' - Medvedev; 1 950, ZM, IZ). In S. Euro
pean Russia recorded from Saratov province (Saratov, Sarepta 
(= Krasnoarmeisk) - ZIN), Samara (Pestravskii district -
Utrobina, 1964), Volgograd (Ergeni upland - Komarov, 
1 986), Bashkiria (Aksenovo nr. Belebei - ZIN), Orenburg 
province (Bolotovsk - Sharova & Lapshin, 1 971), Uralsk 
province (Uralsk- Zhuravlev; 1 914; Dzhanybek-Arnol'di 
et aL, 1 971 - MPGU). Several localities are reported from 
Ciscaucasia and N. Caucasus (Kumyska in Rostov province 
- Fomichev, 1983), Kislovodsk, Pyatigorsk, Teberda, 
Chervlennaya (Groznyprovince), Levash, LuchekMt. (Dag
esthan) - MPGU, ZIN, ZM. In N. Ossetia occurs only in 
arid montane valleys, not rare - Alekseev; in fitt.). In the S. 
Dnieper region, only at the E. bank penetrating along Dniep
er-Bug steppes into the forest-steppe; not on the W. bank 
(Medvedev; 1 928, 1950). Moldova - Reported from S. 
Moldova and the lower Dnestr flood plains, however it 
seems to have never been reliably recorded for the last 80 
years at least (Matalin, in litt.); most probably extinct. The 
record mentioned for Bessarabia by Jakobson (1905) is 
wrong according to Neculiseanu & Matalin (2000). 

Subspecies: a) subsp. bessarabicus-Steppes ofUkraine 

including the Crimea, Moldova. Extinct in the major part of 
area. b) subsp. concretus Fischer von Waldheim, 1826 - N. 
Caucasus, Lower Volga, S.W. Siberia, Kazakhstan. 

Ecology: Typical species of pure and undisturbed 
steppes (Dolin, pers. comm.) ; according to Alekseev (in 
lift.) ,  in N. Ossetia it occurs in arid montane basins, xe
rophilic habitats and montane steppes from 800 up to 
about 1 OOO m. 

Transects: Chapter 8: T-51-52 and 59-61 .  
Biology: Activity - No data. Periodicity - One year 

life cycle with reproduction in spring (Sharova & Dushenk
ov, 1 979). The larvae are active during the summer period 
and the young adults appear in autumn, being active for 
some time before hibernation. Food (Larochelle, 1 990) -
In the field (Russia), caterpillars, various insects, e.g. larvae 
of Coleoptera. Larva: Described by Sharova (1958: L2-3; 
1 964: L2-3). Food - Same as adults. 

Conservation: Threatened in several areas, by agricul
tural methods, such as ploughing. 

13.003. C. (Tomocarabus) convexus 
Fabricius, 1775. 

General literature: Checklists and catalogues - Bre
uning (1933): 861 . Brezina (1994): 41;  (1999): 33. Deuve 
(1994): 144 [278] . Kleinfeld & Schutze (1999): 13. Kryzha
novskij et al (1995): 46 [120] .  Lorenz (1998): 80. Turin etaL 
(1993): 26. Iconography- Casale et aL (1982): fig. 64. Forel 
& Leplat (1995): Pl. 22; (1998): fig. 30-31 .  Ghiretti (1996): 
134-137. Imura & Mizusawa (1996): Pl. 24 [195] .Jakobson 
(1905): Pl. 3. Pavicevic & Mesaros (1997): cd-rom. Rauten
strauch (1994): Pl. 60-61 .  

Geographical range: W.-palaearctic species. Europe 
in the N to 60°N; absent however, from the British Isles, 

13 003 convexus (Tomocarabus) :)PI  t'l \ I  l' \R'I 

SPECIES ACCOUNTS Cl L\\Yrl J( S 229 



SPHJ .\ L P.\RT 

013 003 convexus 

N.W. France and most of the Iberian peninsula S. of the 
Pyrenees. In the E. to the Balkan peninsula, Turkey, the 
Caucasus and W. Siberia, further to Altai and N. Kazakh
stan. Chorotype: SIE. Range characteristics: Eur-Anat
Wsib. Distribution in Europe (and adjacent areas): 
Fennoscandia - Norway, only in the S.W.; Sweden, scat
tered in the S., rare and decreasing after 1 950; Finland, 
only in the extreme S., locally not rare. Denmark -Widely 
distributed but uncommon on the islands; absent from 
the W part of the country. Netherlands - Mainly older 
records; it probably disappeared completely from the C. 
localities and was for a long time only reported from lime
stone grasslands in the S. Now probably also extinct there 
(last record from 1981) .  Belgium - Many old records 
exist from the C. part of the country and Flandria, where 
it now seems to be extinct. Restricted to the S.-most part 
and Luxembourg. Germany - Reported from all over 
the area, except the N.W.; rare in Schleswig-Holstein, Ber
lin, Sachsen-Anhalt and a decline is mentioned for Bran
denburg and Bayern. In E. Germany widely distributed 
and in many places rather common (Arndt, 1 989). Po
land - All over the territory, locally common. Baltic -
Scattered distribution over the whole area. Byelomssia -
Only very few records in the W and N. Provinces. Rus
sian Plain & Caucasus - The middle stretch of Europe
an Russia, range 'narrowing' to the E., like in many other 
nemoral species, connected to the zone of deciduous for-
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ests. In the W. part of the range, reaches to the N. to 
Vyborg (61°N), however in the C. and E. regions of Eu
ropean Russia not exceeding the 57-58°N (Moscow prov
ince - Kazan' - Perm') and Pskov province (8 km N.W. of 
Zabelye Station - MPGU). The S. range limit coincides 
with the line Kishinev - Lugansk - U ralsk - S. Bashkiria. 
There is a disjunction in the range in the S.-most parts bf 
the Russian Plain, where C. convexus is absent, but it ap
pears again on the N. Caucasus where it is known from 
several localities (Daghestan, Luchek Mt.; Georgia, Daryae 
Gorge, Borzhomi (MPGU)) .  Rather common in zones 
of mixed forests and forest-steppe, penetrates to the S. 
taiga subzone in the N., and to the insular forests of the 
N. steppes in the S. Moldova - Reported from the C. and 
S. (Kodry, S. Moldova, Budzhak). Czechia & Slovakia -
The nominate race is rather abundant in Czech and Slovak 
Republik. Hungary - Widespread, mainly in the mon
tane areas. Romania - Common throughout the entire 
territory, both in the lowlands and in mountains. Bul
garia - Widespread and common. Turkey - European 
part, N. Anatolia. Balkan Peninsula - Most of the terri
tory; widespread in all of former Yugoslavia and Albania. 
Distributed over most of the Greek mainland except the 
extreme S. of the Peloponnisos (in Greece only in high 
mountains); not reported from the Aegean islands and 
Crete. Austria - Widespread and common throughout 
the territory. Switzerland - Most widespread and com
mon in the warm areas near Geneva, in the W and Tes sin; 
almost absent from the C. Alps and the N.E., rare in 
Graubiinden. Mostly in hills and the montane zone, only 
in Tessin up to 1 950 m (Mt. Tamaro). Italy - Widespread 
in most parts of the mainland; present in N. Sicily and 
absent from Sardinia. France - Widespread in most of 
montane France; absent from most of Brittany and W 

Normandy, as well as from Landes and a coastal area in the 
S.E. from the Camargue to the footbills of the Alpes Mar
itimes. Iberian Peninsula - Only penetrating the territory 
from the N., to the E. Pyrenees and the N.-most part of the 
Catalonian Mts., Navarra, Huesca, Lerida, Gerona and Bar
celona (Herrera & Arricibita, 1 990). Generally rare. 

Subspecies: a) subsp. convexus - Inhabits most of the 
species area. b) subsp. pyrenaeicola Csiki, 1927 - Pyrenees 
and Catalonian Mts. c) subsp. dilatatus Dejean, 1 826 -S.E. 
Austria, N.E. Italy, whole Balkan peninsula except S. Greece. 
Gueorguiev & Gueorguiev (199 5) mentions the form gracil
iorGehin, 1 885 from the lowlands of Bulgaria, and Pavicevic 
& Mesaros (1997) indicate this form for N.E. and S. Serbia, 
N. and E. Macedonia. d) subsp. moreanus Reitter, 1 896 -S. 
Greece: Peloponnesos, island Euboea. 

Ecology: Eurytopic and mesophilous in many places 
in E. Europe, however behaving as a typical thermophilic 
species in the N. and W part of its area. Generally charac
terised as a forest species, of thin, humid deciduous and 
pine forests, forest clearings, parks and gardens, particu
larly for the C. and E. Europe in lowlands and middle 



montane belt, mainly between 500 and 1 200 m (Hoff
mann, 1 907). In the S. also in bushes along shores and 
mediterranean forests. Most common in regions with a 
continental climate. In the C. and E. European moun
tains, exceptionally present but less abundant at high alti
tudes; in Italy up to 2000 (occasionally to 2200 m - Casale 
et al, 1 982) and on the S. slope of the Pyrenees in N. 
Spain, up to 1 500 m (Forel & Leplat, 1 998). In Bulgaria 
up to 2600 m (Guforguiev & Guforguiev, 1 995).  In the 
C. Balkans (former Yugoslavia), it is a typical forest dwell
er in the inland, reported from deciduous and coniferous 
forests in hilly and montane areas, sometimes even up to 
alpine steppes, while in the coastal regions it also inhabits 
meadows and pastures (Pavicevic & Mesaros, 1 997). In 
Hungary occurs in various forest associations and in for
est edges; preferably in the hills and mountains, inhabit
ing the S.-facing slopes and sandy areas in the lowlands. 
In Moscow province rare, restricted to anthropogenous 
habitats (parks, gardens), avoiding mature forests (Fe
dorenko, 1988). In N. Ossetia, where it is one of the most 
common Carabus species, from deciduous forests in the 
lowlands (avoiding dry pine forests), to alpine meadows 
and steppes at 2500 m (Alekseev, in litt.) .  In the Ukraine 
mainly in oak-hornbeam forests of the forest-steppe zone 
and 'bairak' oak woods of the N. steppe zone (Petrusen
ko, 1 971). Also Fore! & Leplat (1995, 1 998) mention it for 
France and N. Spain predominantly as a forest species that 
occurs only exceptionally in marshy alpine prairies to a 
maximum of 1 800 m. For Czechia and Slovakia, men
tioned as being common in various shaded places, espe
cially at lower altitudes (Hurka, 1 973, 1 996). Mandi (1972) 
characterises for Austria the nominate subspecies convexus 
as silvicol, and dilatatus as alpin-steppicol. The species can 
be very abundant in its optimum habitat, but is never 
found aggregated in hibernation (Casale et al, 1 982). It 
seems to avoid intensively cultivated (manured and ferti
lised) habitats. In N.W Europe more stenotopic, e.g. in 
the Netherlands, where it is probably extinct now, it oc
curred mainly on warm limestone grasslands and exten
sively managed fields in the S. (province of Limburg), 
however, close to forest edges (Turin, 2000). Also Lin
droth (1 985) characterises the species for Scandinavia as an 
inhabitant of warm and dry places, such as sun exposed 
hills, where it occurs on grassland and (not intensively) 
cultivated land. In N. Germany, besides on calcareous soil, 
also observed in moist heath on peaty soil (Mossakowski, 
1 970a), and dry heath on sandy soil (Koch, 1 989). Arndt 
(1989) states that the species can resist cold very well. In 
N.-most Spain in forests and montane and subalpine 
grasslands (Herrera & Arricibita, 1 990). 

Transects: Chapter 1: I-1, 2; Chapter 8: T-05, 1 8, 20-21 ,  
23, 25-31 , 33-35, 39, 44, 46-5 1 , 53-58, 61 -76, 78-79, 81 -90 
and 93-94. 

Biology: Activity - Mainly a nocturnal species, only 
occasionally diurnal (Burmeister, 1 939). Periodicity -

In C. Europe, it reproduces in early spring, and becomes 
active during the first half of April (Hlirka, 1 973) or in 
February /March (Blumenthal, pers. comm.). In C. Italy, 
the new (autumn) generation is also active in winter when 
it is intensively predated by owls (Casale et al, 1 982: 
results by A. Vigna Taglianti from pitfall trapping) . In 
general, from the middle of April onwards, oviposition 
takes place (egg size 3 x 1 .5  mm) ; and after egg develop
ment of about two weeks, the first larvae appear at the 
end of the same month (Arndt, 1 989; Kozyrev, 1 9 89). 
The larval development, without diapause, takes 30-40 
days until June-July; L1 are seen from May to July, L2 
from June-July (C. Europe: Hurka, Le.). Raynaud (1967) 
reports a L3 by the end of June in the French Pyrenees. 
Teneral animals appear from the end of July to the begin
ning of August. The young adults are very active before 
they go into hibernation diapause from November, last
ing until March (Forel & Leplat, 1 995). Duration of de
velopment, eggs: 14 days (Sturani, 1 962), L 1 :  7-15 days, 
L2: 8- 1 6  days, L3: no data; pupa: 10-12 days, with a total 
of approximately 60 days under captive breeding condi
tions (Stipraj s, 1 961) and about 3 months in the field in 
N. Europe (Larsson, 1 939). Sturani (1 962) reports a first 
period of adult activity from April to July and a period 
of aestivation during August. From September until 
the beginning of November, at least in the S., the adults 
show a renewed period of activity and enter hibernation 
in November until March (this could not be confirmed 
by data from N.W Europe, Netherlands). Food (Laro
chelle, 1 990): In the field, insects and insect larvae, earth
worms, snails, slugs and carrion. I n  captivity also 
chopped mealworms, raw meat, gingerbread, fruits (ap
ple), fish, minced and raw meat. Larva: Described by 
Vacher de Lapouge (1 908), Bentsson (1 927), Vacher de 
Lapouge (1 929) and Hlirka (1971 b) . Food - earthworms 
and larvae of Coleoptera (Arndt, pers. observ.) . The L3 
shows canibalism (Stiprajs, 1 961) .  

Conservation: Arndt (1989) states that the occurrence 
and distribution of this species in many cases is underesti
mated, because it is difficult to find with the traditional 
method of sampling by hand. Moreover, in C. Europe, 
the most important period of activity takes place in early 
spring, and ends by the second half of April. However in 
Greece, and in some parts of Italy, in rather dry oak-forests, 
it can be extremely abundant during July-August and if 
there are rains, teneral specimens may occur (Casale, pers. 
observ.). Probably the species is commoner in many places in 
Europe than expected and known so far. The best way to 
catch it, is by pitfall sampling. Desender & Turin (1 989) 
noted a severe decrease for N.W Europe, which is probably 
caused by the loss of (xero)therrnic places, due to fertilisa
tion of poor and limestone grasslands. Chumakov (1 988) 
reports that it disappeared from many polluted areas in 
Byelorussia. Blumenthal (1 981) consideres it an unsuitable 
bioindicator, especially because of its eurytopy. Up until ' l '! T i  \ I  l' \R"I 
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now, it seems not endangered in most of its S. popula
tions, except perhaps in S.E. Bosna and S. Montenegro 
(Pavicevic & Mesaros, 1 997). 

13.004. C. (Tomocarabus) marginalis 
Fabricius, 1 794. 

General literature: Check.lists and catalogues - Bre
uning (1933): 892. Brezina (1994): 43; (1999): 34. Deuve (1994): 
144 [277] . Kleinfeld & Schutze (1999): 1 8. Kryzhanovskij et 
aL (1995): 46 [122]. Lorenz (1998): 80. Turin et aL (1993): 26. 
Iconography - Ghiretti (1996): 134. Imura & Mizusawa 
(1996): Pl. 24 [196]. Rautenstrauch (1994): Pl. 63. 

Taxonomy: Previously (Breuning, 1 933; Brezina, 1 994) 
placed in the monotypical subgenus Callistocarabus Reit
ter, 1 896, nowadays listed in Tomocarabus (Deuve, 1 994; 
Brezina, 1 999). 

Geographical range: Poland, Romania, Byelorussia, N. 
Ukraine, Russia, in the N. almost to 54 °N, and E. to Middle 
Ural and SW Siberia. Chorotype: EEU. Range characteris
tics: EEur(q-WSib. Distribution in Europe (and adja
cent areas): Germany - Noted as extinct from Sachsen
Anhalt (authentic old records exist from glacial valleys of the 
Oder-Weichsel: Muldeaue near Jessnitz, 1 824, 1 948, 1968; 
Magdeburg, 1 890); no further records. Poland - Formerly 
widespread in the N. from the coast to the E.; in the S. it was 
absent from most areas; nowadays restricted to and rare in 
pine woods in the E.; this species has showed a marked 
decline during the last decades (Szyszko, in litt.). Byelorus
sia - Now only from the S.E.-most area (see below), in 
former days probably also more to the W (compare Poland 
and Germany). Russian Plain - A species with a disjunct 
distribution in the Russian Plain, known from Ukraine, C. 
European Russia and the Urals. To the N., C marginalis is 
distributed to S. Byelorussia (Gomel' - Molodova, 1 990) 

13 004 marginalis (Tomocarabus) 
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and, according to old data, to Mogilev Qakobson, 1 905) and 
Llthuania (ZIN). Most literature data and specimens in the 
collections are from the region between the rivers Dnieper 
and Don (provinces of Kiev, Chernigov, Bryansk, Gomel', 
Cherkassy, Poltava, Sumy, Kharkov, Dnepropetrovsk, Lugan
sk, Belgorod, Kursk, Voronezh, Ryazan' - ZIN; ZM; IZ; 
MPGU; Medvedev, 1 950; Arnol'di, 1 956). There are old 
records also from W Ukraine (provinces of Podolsk - Ja
kobson; provinces of Volyn' and Zhitomir - Breuning) and 
Crimea (Averin, 1 938; ZIN). Isolated populations occur in 
the Urals (Perm' - ZIN; Chikali in Kishert district -
Koz'minykh et aL, 1 991 b; Uktus nr. Ekaterinburg - ZIN) 
and the Altai (ZIN), the last one, however, doubtful. From 
mixed forests to the N. steppe subzone. Moldova - Only 
found in the Kodry Hills. Czechia & Slovakia - Not occur
ring in the territory; erroneously recorded from Kojsovslci in 
the Slovenske Rudohorie Mts. Hungary - Only known 
from very few localities in Transdanubia: Somogy county, 
Bakony Mts. (Kutasi, 1997). Romania - N.E. territory, Sie
benbiirgen: Ratosnva. Re-discovered in Transylvania (V arghis 
Valley- Harghita county) in 1997 by Mathe; old records are 
known from Sibiu, Cristian-Sibiu, Rastolita (formerly Ra
tosnya), Turda (lie & Mathe, 2000). 

Subspecies: Except nominate, no subspecies in Europe. 
Ecology: In deciduous or pine forests, mostly in 

forests-steppe zone. Probably an inhabitant of old glacial 
river valleys (Arndt, 1 989). Rare in pine forests in Poland 



(Hfuka, 1 996). Arnol'di (1956) mentioned it a mesophil
ous forest species prefering especially oak woods. In Hun
gary, the records come from forests and forest margins (Pin
etum, Robinietum) and acid, sandy biotopes. In Ukraine, 
it lives in the 'bairak' oak woods of the N. steppe zone and 
the oak woods of the forest-steppe zone (Petrusenko, 
1971). According to Grechanichenko (2000), in the Central
Chernozem Reserve in various biotopes, preferring open 
places in forests (where it may have up to 30% of all Cara
bus specimens) and non-mown steppes; there a relatively 
dominant or subdominant species, also in upland oak 
groves and forest-steppe ravines. 

Transects: Chapter 1 :  I-2; Chapter 8: T-47, 49, 53 and 
55-57. 

Biology: Activity - No data. Periodicity - One year 
life cycle; autumn breeding and autumn to spring activity 
and development of larvae (Sharova & Dushenkov; 1979). 
Food - No data. Larva: Described by Sharova (1958: Ll
L3; 1964: L1 -L3), Hfuka (1971b: L1 -L3), Arndt (1 991b):  
L1 -L3). Food - No data. 

Conservation: According to Szyszko (pers. comm.), the 
species has declined heavily in Poland during last decades 
and is in fact now restricted (and very rare) to the E.-most 
part of the country, whereas in former days the W. border 
was situated in E. Germany. This decline is probably due to 
climatic changes, possibly in combination with intensive 
forest cleaning. 

14. EURYCARABUS GEHIN, 1 885 

14.001. C. (Eurycarabus) faminii 
Dejean, 1826. 

General literature: Checklists and catalogues - Bre
uning (1 933): 898. Brezina (1 994): 1 8; (1 999): 36. Deuve 

14 001 faminii (Eurycarabus) 

(1994): 98 [142]. Kleinfeld & Schutze (1999): 19. Lorenz 
(1998): 82. Turin et al. (1993): 26. Iconography - Casale et 
al. (1982): fig. 55. Ghiretti (1 996): 56-57. Imura & Mizusa
wa (1996): Pl. 28 [228] . Rautenstrauch (1 994): Pl. 64-65. 

Geographical range: Siculo-maghrebinian species 
(Casale et al. 1 982), distributed across N. Africa (E. Moroc
co, Tunisia, Algeria) and W. Sicily. Chorotype: NAF. Range 
characteristics: NAfr-Sici. Distribution in Europe (and 
adjacent areas): Italy - Distributed only in the \\'. and S. 
part of Sicily (provinces of Agrigento, Trapani and Paler
mo). North Africa (Antoine, 1 957; Casale etal., 1 982) - In 
the N. coastal, mediterranean region from E. Morocco to 
the N.E. part of Tunisia. 

Subspecies: In the European area (Sicily) only the typi
cal form occurs; some highly distinct subspecies exist in E. 
Morocco, Tunisia and Algeria (lucasi Gaubil, numidicus Castel
nau; see Casale et al., 1982). 

Ecology: In open country, mediterranean scrub or oa
sis-forests, in Sicily not in montane forests. Mostly on cal
careous soil (limestone). From sea level up to 1 000 m, es
pecially inhabiting humid places; under stones and debris 
(Casale et al., 1982). 

Biology: Activity - No data. Periodicity - The adults 
occur from November to March and are particularly active 
in winter, being most numerous in December (Casale et al., 
1982). Oviposition also in winter and early spring. During 

January they have a period of relative inactivity, and become 
active again from February until March-April followed by 
an aestivation period from April/May to the end of Octo
ber (Sturani, 1 962). Korell (1 97 5) was not able to find the 
species during spring at several well-known Sicilian locali
ties. Hibernation during the coldest period in the soil (Ko
rell, Le.). In N. Africa, reproduction from November/De
cember (copulation, egg-laying, larval hatching) to Febru
ary /March Oarval development); first ins tar takes ea 10-14 
days (Arndt,pers. observ.). In Sicily, adults emerge from the 
pupa in April (M. Romano,pers. observ.). Food (Larochelle, 
1990; Casale et al., 1 982) - In the laboratory snails. Larva: 
Described by Vacher de Lapouge (1 905) and Casale & Stur
ani (1976). Food - earthworms in the laboratory (Arndt, 

pers. observ.) and small larvae of Coleoptera. 
Conservation: In Sicily probably endangered in some 

places by the loss of original mediterranean vegetation, due 
to urbanisation. 

14.002. C. (Eurycarabus) genei 
Gene, 1 939. 

General literature: Checklists and catalogues - Bre
uning (1 933): 828. Brezina (1 994): 1 9; (1999): 37. Deuve 
(1 994): 98 [1 41] . Kleinfeld & Schutze (1 999): 1 9. Lorenz 
(1998): 82. Turin et al. (1 993): 26. Iconography - Casale et 
al. (1982): fig. 55. Fore! & Leplat (1995): Pl. 2. Ghiretti 
(1996): 58. Imura & Mizusawa (1 996): Pl. 28 [229]. Rau
tenstrauch (1 994): Pl. 63. 
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14 002 genei (Eurycarabus) 

Geographical range: Endemic species of Corsica and 
Sardinia. Chorotype: SEU-SACO. Range characteristics: 
Sard-Cors. Distribution in Europe: Italy - Scattered dis
tribution all over Sardinia (Casale et al., 1 982; Casale & Vig

na Taglianti, 1996); also on several small islands near Sar
dinia. France (Bonadona, 1 971 ;  Forel & Leplat, 1 996): 
Corsica, widespread, all over the island. 

Subspecies: No subspecies. 
Ecology: Mostly in open country, sometimes in scru

bland, from the sea level to 1200 (exceptionally to 1 500) m, 
preferably on cool, moist places in open as well as wooded 
country; most abundant in the lowlands and the foothills 
(Casale et al., 1982; Magistretti, 1965). In Corsica, particular
ly encountered in montane patches where snow remains 

for a long time during spring, which is not the case in 
Sardinia. Recorded on Col de Vizzavona and Mont d'Oro 
in the middle of May, directly at the snow border (Arndt, 
pers. observ.). Both in the laboratory and in the field, adults 
have been observed to stay submerged in the water under 

stones for 4 minutes (Casale et al., I.e.). 
Biology: Activity - No data. Periodicity - Accord

ing to Sturani (1962) and Casale et al. (1982), it is a spring 
breeder, the first period of activity takes place from March 
to June, followed by aestivation diapause during July
September and a new period of activity that lasts until 
January when the species (only at high altitude) enters 
hibernation until February. In the mountains of Sardinia, 
L2 larvae and teneral adults have been recorded in May 
(Casale, pers. observ.). The development is poorly known. 
Food - Snails, insects, worms and all kinds of larvae 
(Forel & Leplat, 1 995). Larva: Described in Casale & Stu
rani (1976). Food - No data. 

Conservation: Not endangered. 
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15. PACHYSTUS MOTSCHULSKY, 1 865 

15.001. C. (Pachystus) cavernosus 
Frivaldszky, 1 837. 

General literature: Check.lists and catalogues - Bre

uning (1933): 797. Brezina (1994): 40; (1999): 35. Deuve 
(1994): 148 [292]. Kleinfeld & Schutze (1999): 1 9. Lorenz 

(1998): 82. Turin et al. (1993): 27. Iconography - Casale et 
al. (1982): fig. 61 .  Ghiretti (1996): 144-145. Imura & Mi
zusawa (1996): Pl. 27 [227]. Pavicevic & Mesaros (1997): cd
rom. Rautenstrauch (1994): Pl. 54. 

Geographical range: A true transadriatic species; S. 
Italy and Balkan peninsula. Chorotype: SEU-APDI. 
Range characteristics: Apen(CW)-Balk(WC). Distribu
tion in Europe: Bulgaria - Species of the C. and W. 
mountains (Stara Planina, Osogovska Planina, Rila Mt., 

Slavyanka Mt., W. Rhodope Mts.). Romania - A single 
specimen of C. cavernosus was collected in the Transylva

nian Mts. in July of 1 998. The exact locality is Torock6: 
Szekelyk6 (in Hungarian) and Rimetea: Piatra Sacuesc (in 
Romanian). The locality lies on the plateau of a limestone 
mountain, the vegetation is limestone rock sward, the 
collecting methods was singling at day. This record is very 

interesting, because the species is new for the Carpathian 

Basin (Kutasi et al., 2000). Balkan Peninsula - Montane 
areas of Croatia, E. Croatia, Bosnia-Herzegovina, Alpine 
Montenegro, C., E. and SW Serbia, W. Macedonia, Koso
vo and Albania (except the S.); not in Greece (although 
the occurrence in W. Macedonia is close to the Greek bor
der - Pavicevic & Mesaros, 1 997), or European Turkey. 
Italy - Scattered occurrences in the Abruzzi Mts. 

Subspecies: a) subsp. cavernosus - Bosnia, Her

zegovina, Serbia, Macedonia, Albania, Bulgaria. b) subsp. 
variolatus O.G. Costa, 1 839 - C. Italy: Abruzzi, Gran Sas
so, Bagno, Velino and Greco Mts., and Sibillini Mts. 

15 001 cavernosus (Pachystus) 



Ecology: In Italy in dry montane prairies on limestone, 

especially between 1500 and 2300 m (Casale et al., 1982). In 
Bulgaria 800-2300 m (Guforguiev & Gueorguiev, 1 995). For 

the C. parts of the Balkan peninsula, characterised as a praticol

silvicol species, inhabiting open habitats in hills, mountains, 

up to the alpine belt. In Romania, the above mentioned new 

locality lies on the plateau of a limestone mountain, the vege

tation is limestone rock sward (Kutasi et aL, 2000). 

Transects: Chapter 1: I-3; Chapter 8: T-65-66, 70 and 

84-85. 
Biology: Activity - Sometimes diurnal (Casale, pers. 

observ.; Du Chatenet, 1 986). Periodicity - Adults recorded 
from May to September (Casale et aL, 1 982), most abun

dant during June-July (Du Chatenet, 1 986), probably fol

lowed by a long period of inactivity from September to 

June, at least at high altitudes (Sturani, 1 962). Food (Laro

chelle, 1 990) - In the field, Orthoptera, small dead Co

leoptera, plants and fruits. Often under dead birds, reptiles 15 002 cribellatus (Pachystus) 

and mammals. In captivity, fruits, raw meat, small slugs 

(Umax species), and crushed snails (Helix species), ea terpil

lars of moths, earthworms, bread soaked in milk. Accord

ing to Sturani (after Larochelle, 1 990), the adults are strong

ly cannibalistic. Larva - Described by Casale et al. (1 982). 

Food - In captivity, same as adults. 

Conservation: Not endangered, on the contrary, in many 

places apparently increasing! Nevertheless, the history of the 

subspecies vario!atus in Italy is almost as famous as that of C. 
o!Jmpiae. It was considered to be 'extinct' for several decades, 

due to overcollecting, with the help of local shepherds (ex
actly as for C. o!Jmpiae). It 're-appeared' more abundantly in 

the late sixties, and now it is apparently increasing, at least in 

the Gran Sasso Massif (Tassi, 1 969). Speculations about the 

reason for this phenomenon vary from climatic changes to 

the more simple influence of a new road at Campo Impera

tore at 1 800-2000 m, which created a lot of stones and many 

new micro-environments, as well as better opportunities for 
entomologists to check this population. It is striking that at 

other places than Gran Sasso, the species remained 'rare', 

especially in populations situated several hours walking from 

some collectors residencies. 

15.002. C. (Pachystus) cribellatus 
Adams, 1 81 2  (= perforatus Dejean, 1 826). 

General literature: Checklists and catalogues - Bre

uning (1933): 792; Brezina (1995): 40; (1999): 36. Deuve (1994): 

148 [291]. Kleinfeld & Schutze (1999): 19.  Kryzhanovskij et 
al. (1995): 47 [128]. Lorenz (1 998): 82. Turin et aL (1 993): 27. 

Iconography - Ghiretti (1 996): 1 44. Imura & �lizusawa 
(1 996): Pl. 27 [226]. Rautenstrauch (1 994): Pl. 53. 

Taxonomy: In Brezina (1994, 1 999) and Deuve (1 994) 

treated as a subspecies of C. hungaricus Fabricius. 

Geographical range: S.W Ural, Siberia (to Jakutsk and 

Transbaikalia), N. and C. Kazakhstan. Chorotype: SIB. 

Range characteristics: EEur(E)-CSib(S). Distribution 

15 002 cribellatus 

in Europe: Russian Plain - In European Russia this Si

berian species is known only from the S. Crals Mts.: S. 

Urals (Uzun-Kul - ZIN); Bashkiria (Bashkir Reserve -

Koz'minykh, in litt.), Chelyabinsk province (Troitsk Re

serve - Esjunin & Koz'minykh, in litt. ; Bredy, Magnitogor

sk, Glugorag Lake - IERZ) and Oren burg province (Oren

burg, Verkhnyaya Karagalka river - ZIN; Bolotovsk - Lap

shin, 1 969 - MPGU). A steppe species. 
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Subspecies: Except nominate, no subspecies in Europe. 

Ecology: In Europe only in steppes (S. Ural). For Yak:u

tia it is recorded from dry meadows and pastures (Shilenk

ov & Averenskii, 1991). 

Transects: Chapter 8: T-51 -52. 

Biology: Activity - No data. Periodicity - One-year 

life cycle. It breeds in autumn. The larvae are active from 
autumn to spring. Young adults occur at the end of spring 

and are active during summer and autumn (Sharova & 

Dushenkov, 1 979). Food (Larochelle, 1 990; Casale et aL, 
1982) - In the field caterpillars and various insect species, 
e.g. larvae of Leptinotarsa decemlineata (Coleoptera). Larva: 
Described by Sharova (1958: L2-L3). Food - No data. 

Conservation: No data. 

15.003. C. (Pachystus) graecus 
Dejean, 1 826. 

General literature: Checklists and catalogues - Bre

uning (1 933): 799. Brezina (1 994): 40; (1 999): 36. Deuve 
(1994): 1 49 [293]. Kleinfeld & Schutze (1999): 19 .  Lorenz 

(1998): 82. Turin et aL (1993): 27. Iconography - Ghiretti 

(1996): 145-146. Imura & Mizusawa (1996): Pl. 27 [225] . 

Pavicevic & Mesaros (1997): cd-rom. Rautenstrauch (1994): 

Pl. 54-55. 

Geographical range: S. and E. parts of Balkan penin

sula, Turkey. Chorotype: EME. Range characteristics: 
Balk-Anat. Distribution in Europe (and adjacent areas): 
Bulgaria -Mainly C. and S.E. (Stara Planina Mts., Thracia, 

E. Rhodope Mts., Black Sea coast). Balkan Peninsula-N. 

C. and S.E. Macedonia, S. Albania, Greece (most of area: 

Macedonia, Salokini, Thessaly, Aegina, Euboea, Pelopon

nisos ). Turkey (Apfelbeck, 1 904; Darge, 1990) - Europe

an part, Bosporus (Guforguiev & Guforguiev, 1995). Also 
present in Anatolia (Casale & Vigna Taglianti, 1999). 

15 003 graecus (Pachystus) 
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Subspecies: a) subsp. graecus - Greece, S. Albania. b) 
subsp. morio Mannerheim, 1 830 - E. part of Balkan pen

insula from S.E. Romania to Macedonia and Asian Turkey 

to Ankara and Baiburt. 

Ecology: Greece, lowlands and mountains to 1900 m 

(Mt. Veluchi - Apfelbeck, 1 904), in Bulgaria between 0-

1300 m (Guforguiev & Guforguiev, 1995). In the Balkan 

peninsula, it is praticol, inhabiting open habitats, lowlands 

and hills (Pavicevic & Mesaros, 1997). 

Transect: Chapter 8: T-64. 

Biology: Activity - No data. Periodicity - In Bulgar

ia, adults have been recorded from March to] une and from 

September to November (Guforguiev & Guforguiev, 

1 995). This applies also to Greece and Turkey (Casale,pers. 
observ.). Food (Larochelle, 1990) - In captivity, raw meat, 

small crushed snails and fruits. Larva: Unknown. Food 

Same as adults (Larochelle, 1 990). 
Conservation: Not endangered. 

15.004. C. (Pachystus) hungaricus 
Fabricius, 1 792. 

General literature: Checklists and catalogues - Bre

uning (1933): 790. Brezina (1994): 40; (1999): 36. Deuve (1994): 

1 48 [292] . Kleinfeld & Schutze (1 999): 19 .  Kryzhanovskij et 
aL (1995): 47 [127]. Lorenz (1998): 82. Turin etaL (1993): 27. 

Iconography - Ghiretti (1 996): 144. Imura & Mizusawa 

(1996): Pl. 27 [226]. Jakobson (1905): Pl. 2. Pavicevic & Mesa
ros (1 997): cd-rom. Rautenstrauch (1994): Pl. 53. 

Geographical range: W-palaearctic species. Disjunct dis

tribution: 1) Steppes of SE Europe and 2) steppes of the 

Russian Plain and Caucasus. Chorotype: EEU-SEEU. Range 
characteristics: Pann-EEur(S). Distribution in Europe 
(and adjacent areas): Russian Plain and Caucasus -
Ukraine, Crimea, W and S.W Russia and the E. Caucasus: S. 

15 004 hungaricus (Pachystus) 



15 004 hungaricus 

regions of European Russia and Caucasus, N. to 50°N. The 
W-most locality on the Russian Plain seems to be Odessa 
(ZIN), the E.-most-Tinguta. To the S.E., it reaches Dzany
bek Field Station (Arnol'di, 1952). To the N. extending to the 
Derkul steppes in the Lugansk province (ZM), the N.-most 
record from the C.-Chernozem reserve nr. Kursk (Gusev et 
aL, 1987) is probably based on an erroneous determination. 
Recorded from the provinces of Odessa, Kherson (Askania 
Nova reserve-Pavlova, 197 4), Kharkov (Starobelsk steppes 
- Averin, 1938), Lugansk (Derkul), Volgograd (Komarov, 
1986), Uralsk (Dzanybek), Rostov, and the Kalmyk republic 
(Sovkhoz Prudovyi - MPGU, Ergeni Upland - Komarov, 
1986). Reported also from several localities in the Crimea, 
Ciscaucasia (provinces ofKrasnodar and Stavropol), and the 
N. Caucasus, to the E. to Daghestan. A steppe species, which 
does not exceed the border of the steppe and semi-desert 
zones; it occurs however in arid montane habitats. Moldova 
- Only reported from the S. (Budzhak). Czechia & Slova
kia -Recorded from S.E. Moravia and W Slovakia, very rare 
and local in steppe habitats. Hungary- A  characteristic spe
cies of the Hungarian steppes and hills. Romania - S.W 
Romania; rediscovered in Transylvania in 1 993 in a Robinia 
forest in environs of J amu Mare (Banat, Ternes county) (Lie, 
1994). Apart from this, thre are only 3 old transylvanian 
records (Tirnisoara, Masloc and Remetea Mica, Banat). Bul
garia- W Bulgaria (Dragoman, Petarch). Balkan Peninsu
la - Serbia; a small isolated occurrence in the Banat. Austria 

- Restricted to the E. (E. Niederosterreich, Burgenland, re
gion ofNeusiedler See); endangered. 

Subspecies: a) subsp. hungaricus - S.E. Austria, S.E. 
Moravia, S. Slovakia, Hungary, W Romania (Banat), W 
Bulgaria. b) subsp. mingens Quensel, 1 806 - Crimea, the 
N. Caucasus, C. and Lower Volga region, in lowlands and 
montane steppes to 1800 m. c) subsp. scythus Motschul
sky, 1847 -Llved in the XIX centuryin the steppes between 
Dniester and Don, now nearly extinct, survived in several 
reserves of E. Ukraine and in middle Volga region. 

Ecology: A specialised species of steppe habitats (Hfuka, 
1973; 1996), living on limestone as well as on 'loss' soil; in C. 
Europe more xerophilous (Koch, 1 989). In Hungaria a char
acteristic xero-thermophilic species of the dry, sandy steppe 
habitats of the plains and of the S.-facing slopes of hills 
with dolomitic, sparsely vegetated rocks. In Serbia (Delibla
to) mainly a xerophilic-silvicol species, inhabiting deciduous 
forests in the lowlands (Pavicevic & Mesaros, 1997). In W 
Bulgaria between 500 and 800 m (Gueorguiev & Gueorguiev, 
1995). According to Alekseev (in litt.), in N. Ossetia, where it 
occurs between 400 and 2200 m, it avoids dry steppes and 
meadows, and prefers the moister and richer grass-herb 
steppes of foothills and mountains. 

Transects: Chapter 8: T-59-60, 72 and 78. 
Biology: Activity - No data. Periodicity - Almost no 

data are known from the literature (Hfuka, 1973). Adults 
occur from April to September (Du Chatenet, 1986). Ripe 
eggs were found in the ovary on October 1 8th. L3 larvae 
were found in April and May. A fresh animal was found at 
the end of May (Sharova, 1 958). Reproduction takes place 
most probably in late summer, with a maximum of re
corded adult activity in August. The species shows an oblig
atory larval diapause and probably no adult dormancy. Food 
(Larochelle, 1990) - In captivity, it accepted minced meat, 
earthworms, fish and apples. Larva: Described by Sharova 
(1958: L1-L3; 1964: L1-L3) , Hfuka (1970, 1 971b: L3), and 
key: Arndt, 1985, 1 991b. Food - No data. 

Conservation: In many places (almost) extinct due to 
ploughing of virgin steppes (Arnol'di, 1956). In Austria en
dangered, nearly extinct (Franz, 1983). Also in the N. Balkans 
(Banat) probably endangered (Pavicevic & Mesaros, 1 997). 

15.005. C. (Pachystus) trojanus 
Dejean, 1826. 

General literature: Checklists and catalogues - Bre
uning (1933): 804. Brezina (1 994): 41; (1999): 36. Deuve 
(1994): 149 [293]. Kleinfeld & Schutze (1999): 19. Lorenz 
(1998): 82. Turin et aL (1993): 27. Iconography - Ghiretti 
(1996): 1 45. Imura & Mizusawa (1996): Pl. 27 [225] . Rau
tenstrauch (1994): Pl. 52, 55. 

Taxonomy: Probably an insular subspecies of C. grae
cus Dejean (see Deuve, 1 994 and Lorenz 1 998). 

Geographical range: Endemic species of Greek islands. 
Chorotype: SEU-CRET. Range characteristics: Balk(S). :-PU L\L l'\ RT 
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15 005 trojanus (Pachystus) 

Distribution in Europe: Balkan Peninsula - Greece: 
Kikladhes (Milos, Naxos, Santorini, Syra, Tinos), Crete. 

Subspecies: No subspecies. 

Ecology: No data. 

Biology: Activity - No data. Periodicity - In Kiklad

hes (Cyclads) active in winter, from November to April

May (Casale,pers. observ.). Development of eggs (size 5 x 2 

mm) about 12 days; larvae, including 2 weeks prepupal 
stage, about 50 days and pupal stage about 1 4-18  days (Stu

rani, 1 962).  Food (Larochelle, 1990) - In the field found on 

a dead bird. In captivity raw meat, crushed snails, earth
worms, fruits and gingerbread. Larva: Described by 

Raynaud (1975). Food - In captivity, same as larvae. 

Conservation: No data. 

16. CTENOCARABUS C. G. THOMSON, 1 875 

16.001. C. (Ctenocarabus) galicianus 
Gory, 1 839. 

General literature: Checklists and catalogues - Bre

uning (1935): 1 1 70. Brezina (1994): 45; (1999): 54. Deuve 
(1994): 176 [395] . Kleinfeld & Schutze (1999): 31 .  Lorenz 
(1998): 94. Turin et al. (1993): 27. Iconography - Fore! & 

Leplat (1998): fig. 94-95. Ghiretti (1996): 1 96. Imura & Mi
zusawa (1996): Pl. 56 [458] . Rautenstrauch (1994): Pl. 78. 

Geographical range: Endemic species of the N. Iberi

an Peninsula. Chorotype: \X'EU-IBEC. Range charac
teristics: Iber(\\') . Distribution in Europe: Iberian Pen
insula - N. Spain: Galicia, to river Navia in the E. and Mts. 
de Leon; mountains of N. and C. Portugal to the river Aviz 

in the S., Serras do Geres, de Lousa, De Bussaco and Port 
d'Estrella. 

Subspecies: No subspecies. 

Ecology: Highly hygrophilous species, mostly near 

streams, in which it dives and hunts. It can stay under water 
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16 001 galicianus (Ctenocarabus) 

for ea. 1 0  minutes; in reedbeds, sometimes hidden under 

stones (Du Chatenet, 1 986; Forel & Leplat, 1 998). Mostly 
in middle altitudes, between 500 and 1 200 m, but locally 

up to 2000 m (Pena TreYinca - Assmann, pers. ohsem). 
Transect: Chapter 8: T-95. 

Biology: Activity- Nocturnal, during the day hidden un

der stones, even if submerged (Assmann,pers. obseru; Fore! & 

Leplat, 1998). Periodicity - Adults occur from March-Sep

t=ber (Du Chatenet, 1986; Alonso et al., 1987-1988; Novoa 
et al., 1989). Probably a spring breeder with reproduction in 
May and June (cf. also catching rate of Alonso etal., Le.). Food: 
Tadpoles, aquatic insect larvae (e.g. Trichoptera) and aquatic 

molluscs. Larva: Described by Andrade Malde (1977). Food 
- No data. Dispersal power: Very agile species and a fast 

runner (Du Chatenet, 1986; Assmann,pers. ohsero.). 
Conservation: A declining species, endangered by wa

ter pollution and modifications to the natural habitat (es

pecially of river banks). 

17. RHABDOTOCARABUS SEIDLITZ, 1 887 

17.001. C. (Rhabdotocarabus) melancholicus 
Fabricius, 1 798. 

General literature: Checklists and catalogues - Breun
ing (1935): 1 172. Brezina (1994): 45; (1999): 54. Deuve (1994): 

176 [396]. Kleinfeld & Schutze (1999): 31.  Lorenz (1998): 94. 

Turin et al. (1993): 27. Iconography - Forel & Leplat (1995): 
Pl. 26; (1998): fig. 96-98. Ghiretti (1996): 196. Imura & Mizusa

wa (1996): Pl. 56 [459]. Rautenstrauch (1994): Pl. 80. 
Taxonomy: By Deuve (1994), Brezina (1999), Kleinfeld 

& Schutze (1999) and Lorenz (1998), placed in Ctenocarabus 
C. G. Thomson. 

Geographical range: Iberian Peninsula, except S.E. 

Spain; S. France (Pyrenees), J'.;. Morocco. Chorotype: \X'EU

IBER. Range characteristics: Iber-NAfr. Distribution 



17 001 melancholicus (Rhabdotocarabus) 

in Europe and adjacent areas: France - The species oc
cupies a small area in the Dept. Pyrenees Orientales, from 

Perpignan throughout the valleys of the Tech and Tet, W 

to the Tour de Carol. Iberian Peninsula - Distributed 

over most of the peninsula. From Cadiz and Andalucia in 

the S. to the E. and W Pyrenees. North Africa (Antoine, 

1957) - Restricted to the N.-most area of Morocco, oppo
site Gibraltar (W of Rif Mts.; N. of line Rabat - Fes). 

Subspecies: (ssp. melaneholieus - only in N. Africa: N. 

1Iorocco. a) subsp. submeridionalis Breuning, 1 975. In 

Europe only present in S. Portugal and S.W Spain, from 
Cadiz to Almeria; Andalusia and S. Guadalquivir. b) subsp. 
costatus Germar, 1 824- Rest of Iberian Peninsula, S. France. 

Note: Zaballos & Jeanne (1994) and Brezina (1994) rec

ognise a third subspecies (submeridionalis Breuning 1975), from 
S.E. Spain. Deuve (in litt.) believes that the populations from 
the Caceres province (dehesieola Gracia-Paris & Paris, 1996), are 
markedly distinct and merit a status of subspecies. 

Ecology: Hygrophilous, near marshes, in reedbeds and 

along (montane) streams, able to dive; from the lowlands 

(sea level) to 1 500 m in the Pyrenees and up to 2000 m in the 
mountains (Sierra Nevada- Du Chatenet, 1986; Peiia Llbiiia 
- Assmann, pers. ohserv.). The habitat is limited to wet and 
marshy places, preferably bordered by vegetation with J uncus 
that provides places to hide during diapause. The beetles live 
in direct contact with the water line, and are, like the larvae, 
able to hunt in the water and stay submerged (Sturani, 1961 ) .  

At high altitudes sometimes in moist prairies. 
Transects: Chapter 8: T-95-100. 
Biology: Activity - Nocturnal. Periodicity -The spe

cies has two generations per year, in spring and autumn; 

this probably depends on the places where development 
takes place, directly near the water or at the deposits that are 
created during the (autumn) river floods (Forel & Leplat, 

1 995). The female lays about 12 eggs (size 5 x 2 mm); the 

This cell is made of clay from along brooks or pools and it 

is able to resist a pressure of 20 cm water for more than two 

weeks, during hibernation diapause (Fore! & Leplat, I.e.). 

Food (Larochelle, 1 990): In the field, aquatic and terrestrial 

snails, slugs and larvae of Neuroptera and Coleoptera, es

pecially of riparian and water insects, as well as fallen fruit. 

During the hunt, it can stay under water for more than 1 5  

minutes (Sturani, 1961 ) . In captivity, the adult accepted aquat

ic molluscs, earthworms, raw meat, ripe fruits, gingerbread 
and bread soaked in sugared milk (Larochelle, 1990). Lar
va: Described by Raynaud (1975) and key: Arndt (1994). 

Cardenas & Hidalgo (1998) describe in detail all instars and 
the pupa for subspecies dehesicola Gard & Paris, 1 995 (see 

note above). Food - In the laboratory, it accepted prey items 
similar to adults; a larva was succesfully reared to the adult 
stage with a diet of flies (Sturani, I.e.) . 

Conservation: Not endangered. 

18. HYGROCARABUS C. G. THOMSON, 1875 

18.001. C. (Hygrocarabus) nodulosus 
Creutzer, 1799. 

General literature: Checklists and catalogues - Bre

uning (1935): 1 1 67. Brezina (1 994): 45; (1999): 54. Deuve 

(1994): 177 [398] . Kleinfeld & Schutze (1999): 26. Lorenz 

(1998): 90. Turin et al. (1993): 28. Iconography - Casale et 
al. (1982): fig. 109. Forel & Leplat (1995): Pl. 26. Ghiretti 
(1996): 1 97. Imura & rviizusawa (1996): Pl. 41 [345] . Pavice
vic & ::\fesaros (1 997): cd-rom. Rautenstrauch (1994): Pl. 79. 

Taxonomy: Many authors regard C. nodulosus as a sub

species of C. variolosus (e.g. : Brezina, 1994, 1999). Further 

systematic study on this topic is needed. 

Geographical range: W part of C. Europe: E. France, 
Switzerland, Austria, Germany (mostly in the W and S.), 

larvae hatch after 1 5  days and pupate in a cell in the soil. 1 a 001 nodulosus (Hygrocarabus) .-.. ! > 1  t l \ i  J> \ R  ! 
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N.E.-most of Italy, W Hungary, Slovenia, Croatia, Bos
nia-Herzegovina. Chorotype: CEU. Range characteristics: 
CEur. Distribution in Europe: Belgium - Only one old 
record. Germany - Reported from Lower Saxony (N. to 
Hamburg), Westfphalia, Rhineland, Baden-Wiirttemberg 
and Bayem. Heavily endangered in the whole territory or 
extinct (compare Weber & Weber, 1 966). In E. Germany a 
single, old record (Arndt, 1989). Czechia & Slovakia.-Not 
yet recorded for the territory, but very close to Czechia in the 
mountains of the Bayerische Wald. Hungary - Very rare 
and sporadic in the W part (fransdanubia) only. Balkan 
Peninsula - Distributed across the W part of former Yugo
slavia towards the N. of Albania; Slovenia, N.W Croatia, C., 
E., and S. Bosnia, W Serbia and disjunct in Kosovo and 
N.W Macedonia. Austria - Reported from most parts, ex
cept Vorarlberg; seriously endangered. Switzerland - Old 
records exist from the neighbourhood of Geneva; not report
ed in the 20th century. Italy - A  marginal and very restricted 
distribution in Friuli -Venezia Giulia, near Trieste, today ap-
parently extinct. France -Formerly it was reported from sev
eral regions in the E.: Morvan, Savoie and Dauphine, but no 
recent records exist. Nowadays it is restricted to a small and 
isolated area in the C. part of the Vosges (Callot & Schott, 
1993), a locality in departement de l' Ain, and possibly a popu
lation in the Massif central (Coulon et aL, 2000). 

Subspecies: No subspecies (see under T axono"!J?· 
Ecology: Stenotopic, silvicol and extremely hygrophil

ous (Weber & ·weber, 1 966; Koth, 1 974; Arndt, 1 989; 
Koch, 1989), exclusively living along the shores of small, 
stony, mostly montane, rivers and brooks, in marshy and 
wooded places, where it hides under submerged stones 
or branches (Sturani, 1 963; Casale et aL, 1 982). In Tyrol, in 
well moors (Koch, I.e.). In general, the habitat preference 
is similar to that of C. variolosus. Also for the Balkan 
(former Yugoslavia) characterised as an inhabitant of wet 

places in different types of forest in hills and mountains 
(Pavicevic & Mesaros, 1 997). 

Transects - chapter 1: 1-1 ;  Chapter 8: T-25-26 and 79. 
Biology: Activity - Nocturnal and partly sub-aquatic 

(Thiele & Weber, 1 968). After Sturani (1962), the beetles 
can stay submerged for more than 20 minutes. Air is held 
by thoracical stigmata. Periodicity - Reproduction dur
ing April-June; oviposition in N. Italy in spring, the eggs 
being deposited in single small cells in the soil (Sturani, 
1 962); the eggs (size 5 x 2 mm) hatch after 10 days and 
larval development of L1-L3, lasts for approximately 60 
days (Casale et al., 1 982) . According to Arndt (1989), lar
val development takes place very rapidly, and fresh ani
mals can be found in August; no activity before hiberna
tion from August until March, in heaps of reed or in 
trunks of A/nus. Some females from the Vosges have 
been collected from decaying wood during hibernation, 
and show a corpus luteum, indicating that the tenerals are 
active in this habitat and leave the pupal cell. Additionally, 

bly consists of young and 'old' individuals (that have 
already reproduced the year before) (Assmann, pers. ob
serv.). Food (Larochelle, 1 990): The species hunts (in the 
water) during the night; in captivity, it accepted earthworms, 
small fishes, larvae of amphibians and aquatic insects, 
aquatic molluscs, raw meat, milk, sugared water, ginger
bread and fruits (Sturani, 1 962, 1 963). Larva: Described 
by Sturani (1962, 1963) and Hfuka (1971 b ) , compare Casale 
et aL (1982). Food - Same as adults (Sturani, I.e.) . 

Conservation: Apparently extinct or strongly reduced 
near Trieste due to over-collecting and changes of the hab
itat. Also many populations in the N. seem to have disap
peared, e.g. from N. Germany, the regions of Hamburg, 
Westphalia and Lower Saxonia (see Chapter 9 and Weber & 

Weber, 1966). The same seems to be the case in France 
(Coulon et aL, 2000). Endangered in the whole of its range 
(many places in France, Germany, Austria, Balkans etc.). It 
is an excellent indicator of undisturbed forest brooks. 

18.002. C. (Hygrocarabus) variolosus 
Fabricius, 1 787. 

General literature: Checklists and catalogues - Bre
uning (1935): 1 166. Brezina (1994): 45; (1999): 54. Deuve 
(1994): 1 77 [397). Kleinfeld & Schutze (1999): 26. Kryzha
novskij etaL (1995): 47 [129]. Lorenz (1 998): 90. Turin etaL 
(1993): 28. Iconography - Ghiretti (1996): 1 97. Imura & 

Mizusawa (1996): Pl. 41 [344] . Pavicevic & .!\Iesaros (1997): 
cd-rom. Rautenstrauch (1994): Pl. 79. 

Taxonomy: See under C. nodulosus. 
Geographical range: E. part of Europe: Czechia, Slo

vakia, S. Poland, Ukrainian Carpathians, Moldova, Roma
nia, Bulgaria, N.E. Serbia, N.W Bulgaria. Chorotype: EE U
P ANN. Range characteristics: CEur-SEEur. Distribu
tion in Europe: Germany: (Arndt, 1989) - A single old 

SPU L \ L P.\RT this result indicates that the breeding population proba- 18 002 variolosus (Hygrocarabus) 
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18 002 variolosus 

and unreliable record refers to C. nodu!osus. Poland - Main
ly in the S.E., very rare. Russian Plain - Only in W l.ikraine 

and Moldova, the E.-most and S.-most localities seem to 
be Kodry reserve in C. Moldova (Neculiseanu, 1 988) and 

Kalarashovka (I\1PGU). In Ukraine, it occurs in the Car

pathians and the adjacent areas and is known from several 
l ocalities in the provinces o f  Zakarpatye, Lvov, 
lvano-Frankovo and Ternopol' (ZIN; Ponomarchuk, 1956; 

Rizun, 1990). In the zones of the forest-steppe and decid
uous forests. Moldova - In the N. and in the Kodry Hills. 

Czechia & Slovakia - Probably extinct in Bohemia; rare 

in Moravia and in Slovakia mostly rare, but sometimes 

locally relatively common. Hungary - Only in the Zem

pleni Mts., rare. Romania - Carpathians, Transylvania. 
Bulgaria - Known from the W Stara Planina Mts. (Va

rshets). Balkan Peninsula - Only reported from the N.W 
of Serbia (Banat and Srem; Fruska Gora near N0\'1 Sad). 

Subspecies: By many authors, C. nodulosus Creutzer is 

regarded as a subspecies of the present species. 
Ecology: Hygrophilous, paludicol, semiaquatic (Koch, 

1 989), generally associated with swamps and water mead
ow forests along rivers. It inhabits surroundings of brooks 
and small ponds, especially in montane forests of C. Eu
rope up to 1000 m (Hoffmann, 1 907; Hfuka, 1 973; 1 996). 
In N. Serbia in wet, deciduous forests in hilly regions (Pav

icevic & Mesaros, 1 977). In Bulgaria found up to 300 m 

(Guforguiev & Guforguiev, 1 995). In Ukraine recorded 

from floodland forests (Petrusenko, 1 971). In Moldova 

also found in the dry cherry-oak forests in the N. and in the 

Kodry Hills (Neculiseanu & .Matalin, 2000). 

Transects: Chapter 8: T-35, 62-63 and 72-73. 

Biology: In general very similar to C. nodulosus. Activity 
- Active during daytime, probably also during the night. 

Behaviour in water, see C. nodulosus. Periodicity (Hfuka, 

1 973) - Reproduction in spring, in Bulgaria in May 

(Guforguiev & Guforguiev, 1 995); oviposition in June. 

Copulations were reported by J eannel (1941 ), who observed 
in spring the mating behav'1our in a few decimeters of water, 
in N.W Romania. In E. Slovakia, especially in June (Hfuka, 
Le.) . L1 larvae were observed at the end of July in decaying 

wood near water. L2 and L3 also in July, always close to 

water. Development of the larvae, '>'Tithout diapause, takes 

only a short time, eggs: 10 days, L1 : 8 days, L2: 7 days, all 

together about 35 days (conditions of captive breeding: Stu

rani, I.e.), and the young adults appear in August (Arndt, 
1 989). After Hfuka (1 973), pupation takes place close to the 
water side, and the young adults do not leave their pupal cells 
before next spring. There is therefore an obligatory adult 

winter diapause. Food - (Larochelle, 1990) - In the field, 

adults and larvae of Trichoptera, larvae of Agahus (Coleo

ptera, Dytiscidae). By Jeanne! (1941) baited with dead fish 

placed under stones at the border of streams. Note: Many of 

the records mentioned in the works of Hfuka (1 973) and 
Sturani (1 962) concern C. nodulos11s. Larva: Described by 
Hfuka 1961 (1 961: L2-L3), Sturani (1963: Ll), Hfuka (1971b: 
L1-L3) and key: Arndt (1985, 1991b). Food - Same as adults. 

Conservation: Very much like C. nod11/os11s, an indicator of 

undisturbed forest brooks in E. Europe. In many places en

dangered due to habitat destruction and pollution, for in

stance in the Balkans (Pavicevic & Mesaros, 1997). In Transyl

vania, abundant in undisturbed forests (Casale,pers. obsem). 

19. CHAETOCARABUS C. G. THOMSON, 1 875 

19.001. C. (Chaetocarabus) arcadicus 
Gistel, 1 850. 

General literature: Checklists and catalogues - Bre

uning (1 934): 1 037. Brezina (1 994): 47; (1999): 53. Deuve 
(1 994): 1 81 [405] . Kleinfeld & Schutze (1 999): 25. Lorenz 

(1 998): 89. Turin et al (1 993): 28. Iconography - Ghiretti 

(1996): 205. Imura & Mizusawa (1996): Pl. 41 [341]. Rau
tenstrauch (1994): Pl. 7 1 .  

Taxonomy: The taxon C. mer!ini i s  frequently regarded 

as subspecies of C. arcadicus, but it is treated as a good 
species in the present work. 

Geographical range: Endemic species of the S. Balkan 

peninsula. Chorotype: SEU-GRNC. Range characteris
tics: Balk(S). Distribution in Europe: Balkan peninsu
la: Greece: From Pyndos in the N.W to Olympus in the E. 

and C. Greece (Parnassos, Elikon, Korax, Iti, Veluchi .Mts.). 

Subspecies: No subspecies, see under Taxonomy. '> Pi < I \ f  1 ·· 1 1n 
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1 9  001 arcadicus (Chaetocarabus) 

Ecology: Montane and forest-dwelling species. Mainly 
in pine and deciduous forests, from 600 to 1 600 m, some

times in alpine pastures, at 2000-2200 m (Casale,pers. obsero.). 
Transect: Chapter 8: T-68. 

Biology: Activity - No data. Periodicity -The species 

reproduces in spring. Teneral specimens occur in autumn. 
Hibernation under bark (mostly of pine), sometimes in the 
soil; normally in aggregations of many individuals. Also 
hibernating larvae have been recorded. Food-No data. Lar
va: Described by Lo Pinto (1998). Food - No data. 

Conservation: Not endangered. 

19.002. C. (Chaetocarabus) intricatus 
Linnaeus, 1 76 1 .  

General literature: Checklists and catalogues - Bre

uning (1934): 1 034. Brezina (1 994): 47; (1 999): 53. Deuve 

(1 994): 1 80 [404]. Kleinfeld & Schutze (1999): 26. Kryzha
novskij et al. (1 995): 47 [130]. Lorenz (1 998): 89. Turin et aL, 
(1993): 28. Iconography- Casale et al (1 982): fig. 1 34. Fore! 

& Leplat (1 995): Pl. 27-28. Ghiretti (1 996): 203-205. Imura & 

Mizusawa (1 996): Pl. 41 [342]. Jakobson (1 905) : Pl. 3. Pavice
vic & .\1esaros (1997): cd-rom. Rautenstrauch (1 994): Pl. 69. 

Taxonomy: Two taxa, regarded as subspecies by several 
authors, have been treated as valid species in the present 
work: C krueperi and C lefebvrei (incl. subsp. bt!Jardz). 

Geographical range: Europe, except the N. and S.W.; 

from the Pyrenees and N. Italy to Poland; Balkan Peninsula 
to the S. (Bulgaria, N. Greece); Belgium, C. Germany to the 
N. with isolated (mostly, recently extinct) populations in S. 
England, the Netherlands, W. Germany and S. Sweden. 
Chorotype: EUR Range characteristics: CEur-SEEur. 
Distribution in Europe: Fennoscandia- Not in Norway; 

in Sweden only in the S.E. area of Slcine, local and rare, but 
found several times after 1 950, not in Finland. Denmark 
C.E. Jutland, mainly older records. On Bornholm several 
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19 002 intricatus (Chaetocarabus) 

records after 1 950, however getting rarer. British Isles - En
dangered: very local and restricted to a small area in S.W. 
England (Devon), before 1 970 also in Cornwall and one 
specimen from 19 50 has recently been identified from Somer

set. Unconfirmed reports exist from the highlands of Scot
land. Netherlands -Rarely collected from the C. part of the 

country; not after 1 941,  most records are much older. Prob
ably extinct now. Belgium - From the C. area only records 
before 1 950 and one locality from N. Flandria (1 980).  Recent 
records are restricted to E. Belgium and Luxembourg 
(Ardennes). Germany - Not in Sachsen-Anhalt and the re
gion of Bremen. From several regions reported as endangered 
or nearly extinct, especially in the N. and W. areas. Completely 
extinct from the Westphalian lowlands. However, Arndt 
(1989) reports many new localities from E. Germany, prob
ably due to increasing collecting intensity after 1960, especially 
in the E. and S. of the territory. Poland - Reported from all 
areas except Kotlina Nowotarska near the Tatra. Baltic -
Collected in all countries (Spuris, 1 983). Present in Latvia 

according to the latest checklist (Barsevskis, 2002), but prob

ably extinct nov.: Byelorussia - Very sporadically in the \\'. 
near the Polish border (see below), probably old records. 
Russian Plain - Restricted to the S.W.-most area of the C. 
and S. Russian Plain, Ckrainian Carpathians and Transcar
pathia, to the W. of Dnieper river. Reported from several 
localities in ::\foldova (Adashkevich et aL, 1 973; ZIN; IZ), 
and the Ckrainian provinces ofZakarpatye, Ivano-Frankorn 
and Lvov (several localities - Ponomarchuk, 1 956; Rizun, 
1 990), Podolsk (Voronovitsy - ZIJ\i), Vinnitsa (Rechera -
IZ), Cherkassy (Kanev reserve; Sinyava - IZ; .\1PGC), Kie\' 
(Kozhanka - ZIN). The N.-most localities seem to be 
Belovezha Forest in Byelorussia (ZIN, MPGU) and the 
records from the Baltic states. Occurs in the zones of decid
uous and mixed forests and the forest-steppe. Moldova -
In the W. (Prut River flood plains), C. (Beltz, Kodry) and S. 
(Budzhak). Czechia & Slovakia- Sporadic in the Czech and 



Slovak republics, only nominate subspecies. Hungary - A 

characteristic species from the montane areas; only one doubt

ful record from the Great Hungarian Plain. Romania - Scat

tered occurrences across the territory, mostly found at relatively 

warm sites. Bulgaria - Found in most parts of the country, 
except the E. Rhodopes. Balkan Peninsula-Occurring nearly 

all over the area (Pavicevic & Mesaros, 1997). Widely distribut

ed throughout Slovenia, Croatia, Bosnia-Herzegowina, Ser

bia, Montenegro, Macedonia. In Albania and Greece N. of 

41 °N. Austria - Distributed all over the country, but absent 
from the high Alps. Switzerland - In general, it follows the 
same pattern as mentioned for Austria; most common in the 
Rhone area and Ticino. Italy-Present in the Alps and Prealps 
of N. Italy, often common. Notably in the foothills along the 

alpine chain from Maritime Alps to Venezia Tridentina. France 
- Widespread in N. and C. France; S. to Limousin, Cevennes 
and S.E. to Maritime Alps. Not S. of the Garonne and the line 

Toulouse -Hyeres. Very rare in the N. and N.E. 
Subspecies: Rather homogeneous over most of its area 

of distribution. Only some populations from S. Balkans, 
such as macedonicus Jurecek, 1 928, starensis Born, 1 9 1 8, 
subrhodopensis Blumenthal, 1976 and weiratheriBreuning, 1932 
probably merit a subspecific status. 

Ecology: Silvicol (Mandi, 1972). A thermophilic forest

dwelling species that can be found from lowland to mon

tane forests at middle altitudes from 300 to 800 m (Hoff-

1 9  002 intricatus 

mann, 1 907); for Italy and France, especially coniferous and 

Castanea forests are mentioned (Casale et al., 1 982; Fore! & 

Leplat, 1 995), and for C. Europe, mixed forests of Pinus
Betula (Arndt, 1 989). Preferably in older and larger forests 
of various age and composition. In E. Germany especially 

in hills along river valleys (Arndt, 1989), with a clear prefer

ence for S. slopes. Also in Belgium significantly found 

mostly in localities above 300 m (Desender, 1986a). In Cze

chia and Slovakia, a species typical of relatively warm, open 
forests, from 200-1500 m; in Prague not rare in parks, and 

villa quarters (Hfuka etal., 1973; 1 996). In Hungary a charac
teristic species of dense deciduous forests (beech, oak-horn
beam) in hills and mountains. For the Balkan Peninsula 
(former Yugoslavia), denoted as praticol-silvicol, occurring 
in deciduous and coniferous forests in hills and mountains 
in the N. and C. parts. In the S. (Montenegro and Mace

donia) also up to alpine pastures (Pavicevic & Mesaros, 

1 997). In Ukraine it was found in hornbeam and oak-horn
beam forests of the forest-steppe zone (Petrusenko, 1 971).  

It seems to prefer forests with a thick, humid layer of hu
mus or mosses, where it is active in warm weather, shortly 
after rain (Hyman, 1992). The species is most abundant in 
S.C. Europe, in hills and the lower mountains (France up 

to 1 200 m, Fore! & Leplat, I.e.); Switzerland up to 1 300 m 

(Marggi, 1 992), rare above 1 500 m (Du Chatenet, 1986); in 
Austria at middle altitudes, not in the lowlands and not in 
high mountains (Mandi, 1 956-1958). More to the S. at high

er altitudes, Val d' Aosta and Piedmont up to 1600-1700 m, 
sometimes (rare) up to 2000 m (Casale et al., 1982); in Bul

garia up to 2000 m (Guforguiev & Guforguiev; 1995). In 

the N. of its distribution usually scattered and rare. Very 

common in some places of N.W Italy (Casale,pers. comm.) as 

well as in France (Drome) and the Balkan peninsula. Com
pared to C. and S. Europe, rather diverse habitat preferences 
have been reported for the British Isles: moist hardwood 
forests with a thick humus layer (Lindroth, 1974), and for 
Scandinavia: ravine (beech) forest, moist and shaded, rich in 
litter (Lindroth, 1985). 

Transects: Chapter 1: 1-1 ; Chapter 8: T-05, 1 7, 26-27, 

30, 33-34, 39, 58, 62, 65, 67-76, 80-81 and 88-91 .  

Biology: Activity - Mainly diurnal according to Wach
mann et al. (1995), but Fore! & Leplat (1995) call it a nocturnal 
species. Mostly nocturnal in N. Italy (Casale,pers. obsero.), al
though an early specimen from this area was reported walk
ing in the sun on February 1 1  th 2002, after a cold winter 

(Burattini, pers. comm.). Adults are able to climb trees for 

several meters. Periodicity (Hfuka, 1973) - A  spring repro
ducing species, active from April/May until September and 
hibernating as adult. Reproduction mainly in May-June, but 
occasionally copulations have been observed in autumn (Bur
meister, 1939). The eggs (size 6 x 3 mm) are laid in the period 
April-June, in separate cells in the soil or without any protec

tion under mosses. Larvae were reported from June-Au
gust; Luff (1 969) mentioned a L1 from August and L3 from 

April. The larval development, which takes place without 
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diapause, lasts for about 35-50 days and the pupal stage takes 

15-18 days. At low altitudes and under very warm conditions, 

an aestivation of 6-8 weeks may occur during July-August 
(Sturani, 1962); teneral beetles appear in summer and early 
autumn (Forel & Leplat, Le.). Total duration of develop
ment lasts 2 to 2.5 months (Casale et aL, 1982; Hfuka, 1973): 
eggs: 12 days, larvae (including 5-8 days prepupal stage): 35-
45 days and pupae: 14-18 days (Sturani, 1962). The young 

adults emerge in summer and late summer, and can be active 
until October before they hibernate under mosses or in tree 
trunks, until next April (Arndt, 1989; Du Chatenet, 1986). 
Food (Larochelle, 1990): In the field, earthworms and snails. 
The adult mainly hunts insects; in autumn also observed 
eating fallen fruits. In captiviry, it accepts snails (Helix spe
cies), slugs (Arion and Iimax species), minced meat, larvae, 
earthworms, beef hearts, caterpillars, fruits (when no other 
food is available) and bread soaked in sugared milk or sug
ared wat{,1:. Larva: Described by Schiodte (1867: Ll), Vacher 
de Lapouge (1906: L2-L3) and Verhoeff (1921: Ll-Ll). Food 
- in the laboratory, snails, earthworms and much of the 
food that is accepted by adults including chopped mealworms 
(Arndt,pers. obsern; Larochelle, 1990). Note: The adults strid
ulate (Casale et al, 1982). Other species that stridulate are: C 
depressus, C planatus and especially some Anatolian and Cau
casian T ribax species. 

Conservation: The species has disappeared from many 
regions in the N.W part of its former territory, e.g. the 
Netherlands, C. Belgium and the W and N. parts of Lower 
Saxony (W Germany) (see Desender & Turin, 1 989 and 
Turin, 2000). In many other regions in N. and W Europe, 
and partly also in C. Europe, the numbers of observations 
have been severely reduced. An explanation can be found in 
the loss of broad-leafed woodland with old trees, clear
felling and coniferisation (Hyman, 1992) .  Also forest hy
giene, leading to removal of fallen trees and trunks, has 
been mentioned. The presence of ancient trees and rotting 
trunks with bark are important sites for hibernation, not 
only for C. intricatus, but also for many other beetle and 
insect species. Therefore it is important that there are no 
large gaps in age structure of the tree populations, within 
single forest sites (Desender et aL, 1995). Another explana
tion for the decline in N.W Europe might be found in a 
shift to a more atlantic climate, especially in the period until 
1930 (Gries et aL, 1973). Due to changes in forestry and 
habitat fragmentation, the species could probably not recov
er and recolonise the lost territory. In general, it can be stated 
that it is a good indicator for ancient temperate forests (Blu
menthal, 1981) and of vast, well-structured and complex 
woodland areas. In S. Europe there are in general no prob
lems, except in and near cities, where it disappears due to 
forest hygiene practices and urbanisation. For former Yugo
slavia, only the form montenegrinus Kraatz, has been men
tioned as endangered (Pavicevic & Mesaros, 1997), however 
this is unlikely, because it has always been very common in 

the large forests of Montenegro (Casale pers. obsern). 
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19 003 krueperi (Chaetocarabus) 

19.003. C. (Chaetocarabus) krueperi 
Reitter, 1 896. 

General literature: Checklists and catalogues - Bre

uning (1934): 1038. Brezina (1994): 47; (1999): 54. Deuve 
(1994): 1 80 [404] . Kleinfeld & Schutze (1999): 26. Lorenz 
(1 998): 90. Turin et aL (1993): 28. Iconography - Ghiretti 
(1996): 205. Imura & Mizusawa (1996): Pl. 41 [342). Rau
tenstrauch (1994): Pl. 69. 

Taxonomy: By Brezina (1994; 1999) and Deuve (1994) 
listed as a subspecies of C. intricatus, which could be correct; 
however, further investigation of this topic is needed. 

Geographical range: Endemic species of the Balkan 
peninsula. Chorotype: SEU-THES. Range characteris
tics: Balk(S). Distribution in Europe: Balkan Peninsula 
- E. Greece, Ossa and Pelio Massifs. 

Ecology: In Pinus, Castanea and Fagus forests, mostly 
from 500 up to 1 500 m (Casale,pers obsern). 

Biology: Most similar to C intricatus. 
Conservation: Although the species occurs very locally, 

it seems not to be endangered. 

19.004. C. (Chaetocarabus) lefebvrei 
Dejean, 1826. 

General literature: Checklists and catalogues -
Breuning (1 934): 1 038. Brezina (1 994): 4 7; (1 999): 54. 
Deuve (1 994) :  1 80 [404] . Kleinfeld & Schutze (1 999): 26. 
Lorenz (1 998): 90. Turin et aL (1 993): 28. Iconography 
- Casale et al (1982): fig. 134. Ghiretti (1 996): 204. Imu
ra & :i\lizusawa (1996): Pl. 41 [342]. Rautenstrauch (1 994): 
PI. 70-71 .  

Taxonomy: Listed a s  a subspecies of  C. intricatus Lin
naeus (Brezina, 1994, 1999 and Deuve 1994). Also by many 
early authors regarded as a subspecies of C. intricatus. It is 
undoubtedly related to the Balkanian intricatus-populations 



(mm:edonicus, weirathen), as a transadriatic-transionian element, 
and not to the alpine populations. 

Geographical range: Endemic species of C. and S. 
Italy: Apennines. Chorotype: SEU-APPE. Range char
acteristics: Apen. Distribution in Europe: Italy - Re
stricted to C. and S. Apennine chain down to Calabria (As
promonte) and the mountains of N. Sicily. 

Subspecies: a) subsp. lefebvrei - Sicily, Calabria (Aspro
monte). b) subsp. bayardi Solier, 1835-C. and S. Apennines. 

Ecology: The ecology of this species is very similar to 
that of C. intricatus and other Chaetocarabus species (Casale 
et aL, 1982). It inhabits forests and forest edges (Korell, 
197 5), from sea level (Quercus), and foothills ( Castanea) to 
montane forests (Fagus at 800-1800 and coniferous stands 
at 900-2000 m). 

Transects: Chapter 1 :  I-3; Chapter 8: T-83-87. 
Biology: Activity - Nocturnal, during the day hiding 

under stones (Korell, 1975). Periodicity - The first ani
mals start their activity half March (Sicily, see Korell, 197 5). 
Activity increases in April and the animals stay active until 
the summer. Development of eggs (size 6 x 3 mm) in 
about 12 days; larvae (including 8 day prepupal stage): 36 
days and pupae: 17 days (Sturani, 1962). Hibernation (most
ly) aggregated in old tree trunks; sometimes as single be
hind dry bark at about 1 .5 m above soil level (Korell, Le.). 
Food (Larochelle, 1990) - In the field, snails, slugs and 
larvae of Gnorimus decempunctatus (Helf) and Rhizotrogus 
spp. (Coleoptera, Scarabaeidae). Larva: Described by Casale 
et aL (1982). Food - No data. Dispersal power: Like C. 

intricatus, adults often climb trees to a height of several 
meters above soil level (Casale et aL, 1982). 

Conservation: Not endangered. A population of sub
species lefi!bvrei introduced near Florence, from Lazio (de
scribed as lombardii Luigioni, 1 924) disappeared after a few 
years (Casale et aL, 1982). 

19 004 lefebvrei (Chaetocarabus) 

1 9  005 merlini (Chaetocarabus) 

19.005. C. (Chaetocarabus) merlini 
Schaum, 1861 .  

General literature: Checklists and catalogues - Bre
uning (1934): 1037. Brezina (1994): 47; (1999): 53. Deuve 
(1994): 1 81 [406] . Kleinfeld & Schutze (1999): 25. Lorenz 
(1998): 90. Turin et aL (1993): 28. Iconography - Ghiretti 
(1996): 205. Imura & Mizusawa (1996): Pl. 41 [341] . Rau
tenstrauch (1994): Pl. 70. 

Taxonomy: By Brezina (1994, 1999) and Deuve (1994) 
listed as a subspecies of C. arcadicus. 

Geographical range: Endemic species of the Bal
kan Peninsula. Chorotype: SEU-PELO. Range char
acteristics: Balk(S). Distribution in Europe: Balkan 
Peninsula - S. Greece, mountains of the Pelopponesos 
peninsula. 

Subspecies: No subspecies. 
Ecology: Mainly in pine forests at 1000-1500 m, but 

also at altitudes up to 2000 m, in montane pastures near 
snow (Casale pers. observ. ) . 

Biology: Most similar to C. arcadicus. 
Conservation: Not endangered. 

20. PLATYCARABUS MORAWITZ, 186 

20.001. C. (Platycarabus) depressus 
Bonelli, 1 810  (= bonellii Dejean, 1828). 

General literature: Checklists and catalogues -
Breuning (1934): 1059. Brezina (1994): 46; (1999): 52. 
Deuve (1994): 1 77 [399] . Kleinfeld & Schutze (1999): 25. 
Lorenz (1998) :  89 (lucens Schaum, 1 857) .  Turin et aL 
(1993): 28. Iconography - Casale et aL (1982): fig. 138, 
1 44. Fore! & Leplat (1 995): Pl. 27. Ghiretti (1996): 197-
1 98. Imura & Mizusawa (1996): Pl. 40 [337] . Rauten
strauch (1 994) : Pl. 7 4. SPl:Cl \I P \RT 
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20 001 depressus (Platycarabus) 

Taxonomy: Lorenz (1998) notes that strict application 
of I .C.Z.N. would change the nomenclature of this well
known alpine taxon and its synonyms so strongly, that we 
adopted for it the right indication by Deuve (1994). The 
name depressus should in fact be substituted by bone/Iii be
cause of primary homonymy (Silfverberg, 1977), however, 
the name has been recommended to be maintained as 
'nomen conservandum' (Deuve, 1994; Brezina, 1999). 

Geographical range: Europe, Alpine chain on the N. 
and S. sides, from Ligurian Alps to Carinthia. Chorotype: 
SEU-ALPI. Range characteristics: Alpi(N). Distribution 
in Europe: Austria - Widely distributed in the \\"'. part, 
from Vorarlberg to Carinthia; not known from Niederoster
rcich, Steiermark and Burgenland. Switzerland-Widespread 
and rather abundant in the Alps; rare in the E. of Graubiin
den; absent from Santisgebiet. Italy - Widely distributed in 
the Alps around the French-Swiss border, from Piedmont 
and W Liguria to Venetia Tridentina. France - Distributed 
in the high Alps along the Italian border, from the Maritime 
Alps to N. of the Cottian Alps and the Mont -Blanc massif. 

Subspecies: a) subsp. depressus - From W (Cottian) 
Alps (Monviso), Mt. Blanc to E. Alps. b) subsp. lucens 
Schaum, 1 857 - W Alps, from S. slope of Monviso Massif, 
via Maritime Alps, S. to the Ligurian Alps (Casale et aL, 1982). 

Ecology: Species of high montane forests and the al
pine zone, from 1000 (sometimes 800) to 2500 m (Coulon 
et aL, 2000), with an optimum in altitudes between 1 600 
and 2100 m; preferably in poor alpine grasslands, often 
along roads or at eroded spots, under stones or woods 
(Marggi, 1992). It is especially active at places near melting 
water from glaciers or after rainfall (Fore! & Leplat, 1995). 
According to Du Chatenet (1986), normally between 1 700 
and 2500 m in alpine prairies but rare at lower altitudes in 
beech forest between 800 and 1200 m, however, in Italy, 
very common in the same environment (Casale et aL, 1982). 
In some Fagus forests of the N.W Alps, at 1 200-1400 m, it 

is the dominant species (Casale, pers. observ.). It is strictly 
acidophilous, and vicariant on acid soils (although sympa
tric) of C. creutzeri, in the Eastern Alps (Dolomiti) (Brand
mayr & Zetto-Brandmayr, 1988). 

Transects: Chapter 8: T-79, 8 1 and 88. 
Biology: Activity - Exclusively night active (Thiele & 

Weber, 1968). Periodicity -Adults are active from March/ 
April until July/ August followed by aestivation from Au
gust to September. Spring breeder, oviposition in the period 
May-July. Larvae (above 2000 m) of various stages were ob
served from July until the beginning of September. Devel
opment of eggs (size 4.5 x 2 mm) takes about 10  days. 
Larval development in the summer, without diapause, about 
30-40 days, pupa 8-10  days; all stages together 45-55 days 
(Hfuka, Le.; Sturani, 1962). A short, second period of adult 
activity can occur during September-October. Hibernation 
from October to April-May (Fore! & Leplat, 1995; Sturani, 
Le.). Food (Larochelle, 1990): In captivity, it accepted snails, 
earthworms and caterpillars without hair, liver and apples. In 
the field, snails (Assmann,pers. observ.). Larva: Described by 
Heer (1836), Schaum (1856), Vacher de Lapouge (1906, 1929), 
Sturani (1962), Hfuka (1971 b) and key: Arndt (1985, 1991 b ) . 
Note: The adults can stridulate (Casale et aL, 1982). Other 
species that stridulate are C. intrieatus, C. planatus and especial
ly some Anatolian and Caucasian Tribax species. 

Conservation: Not endangered in the major part of its 
range. 

20.002. C. (Platycarabus) creutzeri 
Fabricius, 1 801.  

General literature: Checklists and catalogues - Bre
uning (1 934): 1075. Brezina (1994): 46; (1999): 52. Deuve 
(1994): 178 [402] . Kleinfeld & Schutze (1999): 25. Lorenz 
(1998): 89. Turin et al. (1993): 28. Iconography - Casale et 

20 002 creutzeri (Platycarabus) 



aL (1982): fig. 138 & 146. Ghiretti (1996): 199-200. Imura & 

Mizusawa (1996): Pl. 40 [336] . Pavicevic & Mesaros (1997): 

cd-rom. Rautenstrauch (1994): Pl. 76. 

Geographical range: Endemic species of the C. and E. 

Prealps and Alps on the S. side. Chorotype: SEU-ALPE. 

Range characteristics: Alpi(CE). Distribution in Eu
rope: Balkan Peninsula - Slovenia Gulian Alps, 

Karawanks) and W Croatia: from !stria along the N. Dal

matian chain; down to N.W Bosnia. Austria - Restricted 

to C.E. Austria (Karnten, mainly in the S.). Switzerland -
Only in the high parts of Monte Generoso. Italy - In the 

S. Alps along the N. border of Italy from the mountains N. 
of Lake of Como to Mts. of Friuli (Lombardia, Veneto, 
Ticino, Venezia Tridentina, Venezia Giulia) . 

Subspecies: a) subsp. creutzeri - N.E. Italy (Venezia 

Giulia) to W Slovenia and S. Austria. b) subsp. heros Vacher 

de Lapouge, 1924- Carinthia, N. Slovenia. c) subsp. humilis 
Berneau, 1911 - Croatia, along the N. Dalmatian chains. d) 
subsp. kircheri Germar, 1 824- C. and C.E. Alps and Prealps 
(high altitudes), W vicariant of creutz.eri (s.str.). e) subsp. bal
densis Schaum, 1857 -Italy (Veneto and W Trentino ), vicari

ant of kircheri in the mountains E. of the Garda Lake. 

Ecology: A typical montane species. In bushes and for

ests, occasionally also at low altitude (200-300 m in few places 

in Veneto: Casale et al., 1982), mostly in the forest to the 

alpine zone (2000-2300 m: Hfuka, 1973). According to Hoff

mann (1907), in C. Europe mainly between 800 and 2000 m. 

In Switzerland from the low valley forests (200 m) to open 
country at high altitudes (2500 m - Marggi, 1992). This char

acterisation also holds for the N.W Balkans (Pavicevic & 

Mesaros, 1997). Like C. depressus in other areas in alpine hab

itats in the summer (Brandmayr & Zetto-Brandmayr, 1986). 

It is exclusively found on calcareous soil in all parts of its area 

of distribution (Brandmayr, 1972; Brandmayr & Zetto

Brandmayr, 1988; Casale et al., 1982; Miiller, 1926). 
Transects: Chapter 8: T-7 4 and 81-82. 

Biology: Activity-Nocturnal Periodicity (Hfuka, 1973) 

- Depending on altitude, reproduction in spring or summer. 

Copulations have been observed at the end of June. Females 

lay their eggs after hibernation in spring; oviposition under 

conditions of captive breeding, from the middle of April 
onwards. L2 and L3 larvae have been found in the first half of 

July (at 2000 m) and L3 in the middle of August (Raynaud, 
1968). Aestivation diapause may take place duringJuly-Sep

tember, depending on altitude (Sturani, 1962). Teneral ani

mals appear in the forest zone in autumn and in the alpine 

zone after the melting of snow, in the spring (Breuning, 1934; 

Burmeister, 1939). Under captive breeding conditions, Raynaud 

(1968) observed emerging animals from the end of June. 

Duration of development, which takes place without larval 
diapause; eggs (size 3.5 x 2 mm): 8-10 days, L1: 9 days, L2: 8 

days, L3: 21 days and pupa 30 days; about 75-80 days in total. 
Adults can be active during September-October, before enter

ing hibernation from November onwards. It hibernates, of

the soil at lower altitudes (Casale et al., 1982). Food - (Laro

chelle, 1990; Casale et al., 1982): In captivity, snails (Helicigona, 
Helix), slugs (Arion, Iimax), earthworms, caterpillars (without 

hairs), raw meat, gingerbread and omelette. Fruit was accepted 

when no animal food was offered (Holze!, 1942). Also canni
balistic. Larva: Described by Sturani (1962: L1) and Raynaud 

(1968: L3 ssp. kirchen). Food- Same as adults. Like the adults, 

the larvae are prominent cannibals (Holze!, 1942). 

Conservation: In Switzerland (Mt. Generoso), it seems 

to be seriously endangered by tourism (Marggi, 1992). No 

data are available about threats in similar situations from 

other areas. In the Italian Alps, normally very abundant, 

not endangered. Pavicevic & Mesaros (1997) mention only 

the form humilis Berneau as possibly endangered, however 

without presenting evidence for this statement. Also humi
lis was observed as one of the most common Carabus spe

cies (Casale,pers. observ.). 

20.003. C. (Platycarabus) cychroides 
Baudi di Selve, 1 864. 

General literature: Checklists and catalogues - Bre

uning (1934): 1066. Brezina (1994): 46; (1999): 52. Deuve 

(1994): 178 [400]. Kleinfeld & Schutze (1999): 25. Lorenz 

(1998): 89. Turin et al. (1993): 28. Iconography - Casale et 
al. (1982): fig. 139. Ghiretti (1996): 198. lmura & Mizusawa 

(1996): Pl. 40 [339] . Rautenstrauch: Pl. 75. 

Geographical range: Endemic species of the N.W Ital
ian Alps. Chorotype: SEU-ALPW Range characteris
tics: Alpi(W). Distribution in Europe: Italy - Cottian 

Alps, on the high mountains in Val Chisone and Val di 

Susa (Mt. Orsiera-Rocciavre, Mt. Albergian). 

Subspecies: No subspecies. 

Ecology: In small alpine and subalpine areas at high 

altitude (1800-2000 to 2400 m) . It is strictly confined to 

ten in groups of many individuals, under bark (Pinus), and in 20 003 cychroides {Platycarabus) :>PLCL\ 1 .  P \RT 
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alpine prairies and moraine zones where it lives under stones 
and between R.hododendron and Alnus roots (Casale et al., 
1 982; Sturani, 1 962). It prefers a very moist environment, 
near snow. 

Biology: Activity - Nocturnal. Periodicity - A very 
early species, mainly active during May-June; the adults dis
appear in summer Ouly-August) and there is no adult ac
tivity until next spring, not from 'old' adults, nor from 
freshly emerged specimens. Spring/ summer breeder with 
a very quick larval development: eggs (size 3.5 x 1 .2 mm): 
about 5 days; larvae, including 4 days prepupal stage: 21 -25 
days and pupae 6 days (Sturani, 1962). Probably the teneral 
adults do not leave their pupal chambers until the follow
ing spring. Food - (Larochelle, 1990; Casale et al., 1 982): 
Helicophagous species; in the field, specialised on the snail 
Helix (Helicigona) glacialis Thoms. In captivity, live snails, 
raw meat, fruits and sugared water. Larva: Described by 
Sturani (1962); see Casale et aL (1982) and ke1� Arndt (1985). 
Food - Same as adults. 

Conservation: Along with the better known C ofym
piae, it is one of the most local Carabus species in Europe. A 
protected species in the Orsiera-Rocciavre Natural Park. 

20.004. C. (Platycarabus) fabricii 
Duftschmid, 1 812. 

General literature: Check.lists and catalogues - Bre
uning (1934): 1067. Brezina (1994): 46; (1999): 52. Deuve 
(1994): 178 [401]. Kleinfeld & Schutze (1999): 25. Kryzha
novskij et al. (1995): 47 [131]. Lorenz (1998): 89. Turin et aL 
(1993): 29. Iconography-Casale et al. (1982): fig. 142. Ghiretti 
(1996): 198-199. Imura & Mizusawa (1996): Pl. 40 [338]. 
Jakobson (1905): Pl. 4. Rautenstrauch (1994): Pl. 74-75. 

Geographical range: Distributed in many small isolat
ed populations on the N. side of the C. and E. Alps, Car-

20 004 fabricii (Platycarabus) 
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pathian Mountains and Tatra. Chorotype: SEU-ALCA. 
Range characteristics: Alpi-Carp. Distribution in Europe: 
Germany (Trautner & Miiller-Motzfeld, 1995): only found 
in Bayern; rare. Poland - Restricted to Beskydy and Tatty 
Mts. Russian Plain - Ukrainian Carpathians (Chernohora 
Mts.). Czechia & Slovakia -Moravia (Beskydy Mts.); Slo
vakia (Low & High Tatty Mts., Mal:i & Vellci Fatra l\Its., 
Oravske Beskydy Mts.) . Romania - Carpathians: N. Roma
nia, Rodna, Caliman Mts., rare. Austria - Widespread from 
Vorarlberg to low Austria and Styria; not in Burgenland and 
also not reported from Osttirol. Switzerland - C.E. of the 
country: restricted to a relatively small, coherent area, from 
Miirren to the E. via the chain N. of the Vorderrhein; Alpes 
Bernoises and Alpes Grisons. In the N. roughly bordered by 
the line Interlaken - Luzern (St. Gallen). Italy - A most 
marginal fauna element, rectricted to a small part of the E. 
Alps along the �.E. border from Val dell'Isarco to Pusteria. 

Subspecies: a) subsp. fabricii- C. and E. Alps, Czechia 
(only old records in Beskydy mountains), Slovakia, Austria, 
Switzerland, N.E. Italy, E.-ward to the Tatra. b) subsp. koral
picus Sokolar, 1910 -Austria, S. vicariant of the typical form. 
c) subsp. malachiticus C. G. Thomson, 1 875 (?= ucrainicus 
Lazorko, 1951) - Carpathians of N. Romania (Rodna Mts., 
Caliman Mts.), Slovakia (fatry Mts.); ucrainicus from W 

Ukraine (Hoverla massif) is questionable. 
Ecology: Subalpine to high alpine species (Hfuka, 1973); 

petrophil (Mandl, 1 972). From 1 600 m, in the upper zone 
of montane forests, but most abundant in the open hab
itats of the alpine zone, up to 2700 m. In the alpine prairies 
under stones. According to Hoffmann (1907), in C. Eu
rope mainly between 1500 and 2500 m. 

Transects: Chapter 8: T-34-35 and 77. 
Biology: Activity - No data. Periodicity (Hfuka, 1 973) 

- Reproduction in spring and early summer. Larval develop
ment takes place without diapause. L 1 can be found in June
J uly and L3 in Au,,oust-September. Teneral animals were re
ported from autumn and spring, in the last case they proba
bly hibernated as pupae or as teneral adults in their pupal 
chambers (Breuning, 1 934; Burmeister, 1939). The adults 
occur regularly from May/June until August (Sturani, 1962); 
animals that emerged in autumn are not active before hiber
nation which occurs from August onwards. A large propor
tion of the adult individuals hibernate and reproduce in the 
next year. Food - No data. Larva: Described by Vacher de 
Lapouge (1906: L2), Hfuka (1970: Ll-L2) and Hfuka (1971 b: 
Ll-L3); see Casale et aL (1982) and key: Arndt (1985). Food
Earthworms in the laboratory (Arndt,pers. obsern). 

Conservation: Not endangered. 

20.005. C. (Platycarabus) irregularis 
Fabricius, 1792. 

General literature: Check.lists and catalogues - Bre
uning (1 934): 1 086. Brezina (1994) :  46; (1999): 53. Deuve 
(1 994): 1 79 [403] . Kleinfeld & Schutze (1999): 25. Kryzh-



20 005 irregularis (Platycarabus) 

anovskij et al. (1 995): 47 [132]. Lorenz (1 998): 89. Turin et 
al. (1993): 29. Iconography - Casale etal. (1982): fig. 148. 
Ford & Leplat (1995): Pl. 27. Ghiretti (1996): 200-202. 
Imura & ,'\fizusawa (1996):  Pl. 40 [340] . Jakobson (1905): 

Pl. 3 .  Pavicevic & Mesaros (1997): cd-rom. Rautenstrauch 

(1 994): Pl. 77-78. 
Geographical range: C. and E. Europe; C. and E. Alps, 

Carpathians, W Balkan Mts. to N. Albania. Chorotype: 
EUR. Range characteristics: CEur-SEEur. Distribution 
in Europe: Belgium - Very few, old records from E. Bel
gium; now extinct. Germany - Not in the N. and N.W 
(Schleswig-Holstein, Mecklenburg-Vorpommern, Berlin, 

Brandenburg); it just reaches the N. of Weser Mts. near 

Osnabriick, Hannover and Harz (Du Chatenet, 1 986; Arndt, 
1989), in Germany not below 220 m (Weber, 1 966c). Few 
records, scattered throughout the country; in many places 
rare or threatened (Sachsen, Thiiringen, Bayern, Baden
Wiirtemberg). Poland - Restricted to the S. (Sudety, Be
skydy, Tatty Mts.). Russian Plain - Only in the Ukrainian 

Carpathians (Zakarpatye, Ivano-Frankovo and Lvov prov

inces: Chernogora Mt., Poradya Mt., Pop Ivan, districts of 
Uzhgorod, Rakhov, Skole, Drogobych, Kamenets - Pono
marchuk, 1 956; Rizun, 1990; IZ). Czechia & Slovakia -
In Bohemia, Moravia and Slovakia, sporadically through
out all territory, in primary forests sometimes quite com
mon. Hungary - Only in the W-most part, in the K6szeg 
Mts., very rare and sporadic. Romania - Carpathians, N.W 
upland, Krain, Rarau Mts. N.E. Romania. Balkan Penin
sula - W mountain chain; Slovenia Oulian Alps), N.W 
Croatia, S.E. Bosnia-Herzegowina (Dinaric Alps), W Ser
bia, N. and C. Montenegro (to N. }Jbania?) . Austria -
Distributed throughout the entire territory. Switzerland -
Widespread but scattered over the N.W part of the coun

try; N. side of the Alps, Jura. Single records exist from 
Graubiinden and \'\Tallis. No recent records near the Italian 

marginal fauna element; restricted to isolated locatities in 

the N.W Alps (Val Sarentina, Croce Pass). Erroneously cit

ed from the Gran San Bernardo Pass, in Aosta Valley. 

France - Widespread in the N.W., along the Swiss border 

from the Savoie PreAlps, throughout the Jura, up to the N. 

part of the Vosges. 
Subspecies: a) subsp. irregularis - S. Belgium, N.E. 

France, C. and S. Germany, Switzerland, C., S. and \1C Aus

tria, Czechia, Hungary, N.E. Italy. b) subsp. bucephalus 
Kraatz, 1 879 (= ramanus Sokolar, 1 909) - Dinaric chain and 
Balkan Peninsula, from Slovenia, Serbia, Croatia to S. Bos
nia. c) subsp. montandoni Buysson, 1 882 - Carpathian 
Mountains of Slovakia, Romania and W Ukraine. 

Biogeography: According to Weber (1 966c), it is a re
cent coloniser of N.W-C. Europe, that probably arrived 

with the beech (Fagus silvatica), and that survived the medi
eval forest felling of the lowland forests. 

Ecology: Silvicol (Mandi, 1972), mainly in montane for

ests of C. Europe and of the Carpathian chain, not in W. 
Europe. According to Hoffinann (1907), in C. Europe mainly 
between 300 and 2000 m. Especially in cool and shadow-rich 
beech forests situated on moist N. slopes, less frequently in 
mixed or coniferous forests (Weber, 1 966c; Giers, 1 973; 

Arndt, 1989). In E. Europe from 300-400 m to about 1 OOO 
m, occasionally in low densities to the upper forest region, 

1 900-2000 m (Hfuka, 1973). In Hungary only in dense mon-

border (compare Casale et al., 1 982). Italy - An extremely 20 005 irregularis '.'P l :C f.\ I .  l ' \ R1 
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tane forests of the spruce and beech belt, preferring wet plac

es. In the terrirory of former W Yugoslavia, it occurs in 
deciduous and coniferous forests in montane regions (Pav
icevic & Mesaros, 1997), mostly on limestone (Casale,pers. 
observ.). In Switzerland in foothills and submontane forests 
to about 500 m (Marggi, 1992). In France found in the E. 
Rhone-Alpes especially between 700 and 1200 m (Coulon et 
aL, 2000; Fore! & Leplat, 1995), rarely higher to 1500 or 1700 
m in prairies; this also applies to the E. Alps and the Balkans. 

Transects: Chapter 1: I-1 ;  Chapter 8: T-27, 31-32, 34-35, 
7 4, 77 and 80. 

Biology: Activity-Nocturnal, but during the reproduc
tive period also day active (Thiele & Weber, 1968); usually 
hidden during daytime under tree trunks. Periodicity (Hfu
ka, 1973) - Reproduction in spring; copulations observed 
from March onwards (Vacher de Lapouge, 1908; Raynaud, 
1943). Oviposition depending on altitude from March/ April 
until the beginning of July. Larval development without 
diapause. Larvae were mainly found in the period July-Sep
tember (Hfuka, Le.). In the S. of its distribution (Karawanks), 
third instar larvae were found in mid-September, and fresh 
adults in the first half of October (Holze!, 1942). Duration 
of development for all stages 9-1 0  weeks (eggs: 8-12 days, 
L1: 5-9 days, L2: 10-14 days and Ll: 15 days; the larval period 
on total takes about 45-50 days and pupation another 20 
days. After emerging in autumn (August - first half of Oc
tober), the young adults may have a short period of activity 
before they hibernate (m decaying tree trunks, but also under 
mosses or in the soil) around the end of September (C. 
Europe: Arndt, 1989; Fore! & Leplat, 1995). According to 
Sturani (1962), adults are only active during the period June
August. Food - At least in the woodlands near Osnabriick 
(Lower Saxony) a specialised snail hunter. The short but 
strong asymetric mandibles are used for cracking shells, like 
members of the genus Iicinus ( cf. Brandmayr & Zetto Brand
mayr, 1986). Trichia hispida, Ena montana, E. obscura and some 
clausiliid snails are common prey. It hunts snail species on 
the bark of trees. The fluctuations of the population density 
seem to be great (Barner, 1937). Larva: Described by Letzner 
(1850: Ll?), VacherdeLapouge (1906: L2-L3), Hfuka (1971b: 
L1-L3) and key: Arndt (1985). Food - Earthworms in the 
laboratory (Arndt,pers. observ.). Note: The adult beetles strid
ulate when disturbed. Biological significance of this phe
nomenon is unknown. The stridulatory structures have been 
described by Bauer (197 5). Dispersal power: The beetle is a 
good tree-trunk climber (cf. the catches in tree falls ofMar
tius, 1986; Assmann,pers. observ.). 

Conservation: In Germany, in tall, old forests above 220 
m (Weber, 1966c); in Czechia and Slovakia an indicator of 
primary forest in hills and mountains (Hilrka, 1996). Blumen
thal (1981) concludes that on a European scale, the significance 
of the species as an indicator is low, because of a N.-S. shift in 
habitat preference. However, on a local scale, the species seems 
-in agreement with Hfuka (1996) - to be a good indicator of 
unfragmented habitats. For the W Balkan, mentioned as vul-
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nerable (Pavicevic & Mesaros, 1997), which is not in agreement 

with the actual status of the species, because it is in fact very 
common and widespread (Casale,per.r. observ.). 

21. HETEROCARABUS MORAWITZ, 1886 

21.001. C. (Heterocarabus) marietti 
De Cristoforis & Jan, 1837. 

General literature: Checklists and catalogues - Bre
uning (1934): 982. Brezina (1994): 47; (1999): 54. Deuve 
(1994): 1 81 [406] . Kleinfeld & Schutze (1999): 26. Lorenz 
(1998): 90. Turin et aL (1993): 29. Iconography - Ghiretti 
(1996): 205-207. Imura & Mizusawa (1996): Pl. 41 [343]. 

Taxonomy: A complex of several (semi)species of this 
subgenus exists in the forests of Turkey, including C. mari
etti marietti (by Deuve, 1994, treated in Chaetocarabus). 

Geographical range: S.E. Bulgaria, N. part of European 
Turkey and N.W part of Asiatic Turkey. Chorotype: ANAT. 
Range characteristics: Balk(SE)-Anat(N). Distribution in 
Europe (and adjacent areas): Bulgaria - Recorded from 
the S. Black Sea coast and Strandhza region. Turkey (Apfel
beck, 1904; Darge, 1990) - European part, Bosporus. Also 
present in NW Anatolia (Casale & Vigna Taglianti, 1999). 

Ecology. A forest species. In Bulgaria up to 200 m (Gueor
guiev & Gueorguiev; 1995). In Anatolia, up to 1000-1500 m. 

Biology: Activity - No data. Periodicity - Like other 
Heterocarabus, an early-spring breeding species. In Bulgaria 
reported from May-June (Gueorguiev & Gueorguiev, 1995). 
Rather common in beech forests of Strandhza Mt. in early 
spring (IV-V) and autumn (IX-XI); prefers forest ravines 
covered by Rhododendrom ponticum (Kodzhabashev; pers. ob
serv.). In Asiatic Turkey hibernating under bark (Casale,pers. 
observ.). Food - No data. Larva: No data. 

Conservation: Not endangered. 

21 001 marietti (Heterocarabus) 



22. SPHODRISTOCARABUS GEHIN, 1885 

22.001. C. (Sphodristocarabus) varians 
Fischer von Waldheim, 1 823 (= janthinus auctt.) . 

General literature: Checklists and catalogues - Bre-
uning (1934): 995. Brezina (1 994): 48; (1999): 61 . Deuve 
(1 994): 1 86 [423] . Kleinfeld & Schutze (1999): 30. Kryzh
anovskij et af. (1995): 50 [1 57) (armeniacus Mannerheim, 
1 830). Lorenz (1998): 93. Turin et al (1 993): 29. Iconog
raphy - Ghiretti (1 996): 214-215. lmura & Mizusawa 
(1 996): Pl. 55 [452) . 

Taxonomy: Generally known and cited as C.janthinus 
Ganglbauer, 1 887. About 20 species of this subgenus live 
in Turkey and the Caucasus. Treated as a subspecies of C. 
adamsi Adams, 1 817  by Brezina (1994) and Deuve (1 994). 
By Brezina (1999) finally listed as a subspecies of C. varians 
Fischer von Waldheim, 1 827 and this treatment is accept
ed here. 

Geographical range: Endemic species of \YI, Caucasus 
and Ciscaucasia. Chorotype: CAUC. Range characteris
tics: Cauc(W). Distribution in Europe: Russian Plain & 
Caucasus -W. Caucasus in the limits of Krasnodar region 
and Abkhasia. The species is included in the present book, 
because it was recorded from the Ilmen reserve in the S. 
Cral; this record is probably based on an accidental introduc
tion, as seems to be the case with another Caucasian spe
cies, C. exaratus, also found near the Ilmen reserve (La
gunov & Novozhenov, 1 996). 

Subspecies: Several subspecies haYe been described. 
Subsp. janthinus inhabits the N. part of the species area (in 
the S. to Sotchi and Krasnaja Poliana). 

Ecology: Llves in forests of lower and middle mon
tane belts. 

Biology: No data. A very common species. 
Conservation: Not endangered. 

22 001 varians (Sphodristocarabus) 

22 001 varians 

23. MEGODONTUS SOLIER, 1 848 

23.001. C. (Megodontus) aurolimbatus 
Dejean, 1 829. 

General literature: Checklists and catalogues - Bre
uning (1935): 1237. Brezina (1 994): 73; (1 999): 77. Deuve 
(1994): 255 [681) .  Kleinfeld & Schutze (1999): 38. Kryzha
novskij et aL (1995): 48 [140]. Lorenz (1998): 100. Turin et 
al (1 993): 29. Iconography - Ghiretti (1996): 336. Imura 
& l\iizusawa (1996): Pl. 71 [577) . 

Taxonomy: Many authors united this form with C viola
ceus as its subspecies (e.g.: Brezina, 1994, 1999), but Russian 
entomologists 0 akobson, 1 905; Semenov-Tian-Shanskij, 
1 932; Kryzhanovskij, in the present Kq to the adults) con
siders it a distinct species. K Makarov (in litt.) recently cor
roborated this opinion on the basis of larval characters. 

Geographical range: E. part of European Russia (ex
cept dry steppes), forest steppe zone of W. and C. Siberia (to 
Krasnoyarsk) and N. Kazakhstan (Kokshetau), mountains 
of the N. Caucasus (to 2000 m). Chorotype: SIE. Range 
characteristics: EEur(S)-CSib. Distribution in Europe 
(and adjacent areas): Russian Plain & Caucasus - l\iid
dle stretch of European Russia, W to Dnieper River, N. to 
the line Chernigo� - Bryansk - Skopin (Ryazan Province) -
Kotelnich - Turinsk, one isolated locality, however is known 
from the far N. island of Mudyug (Archangelsk region -
MPGL�. S. to the Caucasus, E. to S.\\'. Siberia and N. Kazakh- � 1' 1 -/T \ I  J '.\RT 
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stan. The N.  limit of the range generally coincides with the S. 

margins of the mixed forest subzone. Known from C. and 

E. Ukraine (Kiev, Baturin, Chernigov, Kanev, Poltava prov
ince (Damontovo), Severskii Donets Valley (Svyatogosrk, 
Yarovaya) - ZIN, Z:M), the provinces of Bryansk (Bryansk 
forest - Stark, 1926), Belgorod (Les-na-Vosrkle Reserve -

Grin'feld, 1 948), Kursk (Kazatskii Les, C.-Zhemosem Re

serve- ZIN, ZM, Sharova, 1982), Orel (Orel- ZIN), Ryazan 
(Gremyachka and Alekseevskii les in Dankov District- ZIN, 
Z:M), Voronezh (Borisoglebsk - Fomichev, 1 983; Khoper 
Reserve-lvfPGL � Vyatka (Malmyzh, Nemda, Gol'tsy-Sher
nin, 1974, ZIN; Kotelnich -Yuferev, 1980), Kazan' District 
(ZIN). Widely distributed in the Urals: Bashkiria (Bashkir 
Reserve - Koz'minykh, in !itt.), Orenburg (ZIN), village 
Larino in Ekaterinburg province -MPGU, Chelyabinsk prov

ince (Il'men Reserve, Kunashak, Miasskoe - Coll. Lagunov; 
lvfisyash - Voronin, 1 987; Troitsk Reserve - Esjunin & 

Koz'minykh, in litt.; Saimonov dolina - ZIN; Bol'shoi Ku
yash Lake - Field report of the Institute of Evolurinary 
Morphology & Ecology, Moscow, 1 981), Ekaterinburg 
proivince (Koz'minykh, in litt.) .  In the S., it is known from 
Rostov province (Rostov, Volgodonsk, Oblivskaya - Fo
michev, 1 983) and Caucasus (Kislovodsk, Terskaya, Geor

gievskoye, Teberda, Elbrus, Baksan Gorge, Tbilisi - ZIN, 
ZM, MPGU). Khoper reserve in Voronezh province (MPGU) 
and Baksan in Kabarda-Balkaria in the Caucasus (Makarov, 
in /itt.) .  From the S. limits of mixed-forest zone through the 
whole forest-steppe and steppe zones, but not common. 

Subspecies: Morphologically very homogeneous, no 

subspecies. 
Ecology: Mostly in open landscapes. Ecology similar 

to that of C. violaceus. In the Central-Chernozem Reserve 

(Grechanichenko, 2000), it is rare in forests (less than 1 %), 
but common in forested ravines (1 1 %) and steppe habitats 
(1 1 %  in mown steppes and 14% in non-mown steppes). 

23 001 aurolimbatus (Megodontus) 
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23 001 aurotimbatus 

In the N. tayga of the Archangelsk Province it rarely was 

trapped in a floodland willow shrub, but in higher num
bers in a city park (Filippov, 2000). 

Transects: Chapter 1 :  I-2; Chapter 8: T-48. 

Biology: Generally similar to that of C. vio/aceus. Activ
ity - No data. Periodicity - It has on average a two-year 
development (data after dissections). Eggs are mainly laid 
in July and it reaches 2nd or 3rd instar stages in September 
after \Vich they enter hibernation. Next July, development 
resumes and the juveniles appear at the end of the season 

(end of August, beginning of September) and hibernate 
sexually immature. Food - No data. Larva: No data. 

Conservation: No data. 

23.002. C. (Megodontus) caelatus 
Fabricius, 1801 .  

General literature: Checklists and catalogues - Breun
ing (1935): 1291.  Brezina (1994): 70; (1999): 73. Deuve (1994): 
257 [684] . Kleinfeld & Schutze (1999): 39. Lorenz (1998): 101. 
Turin et aL (1993): 29. Iconography - Casale et aL (1982): fig. 
1 1 9. Damaud (1984b): Pl. 17. Ghiretti (1996): 344-346. Imura 
& Mizusawa (1996): Pl. 72 [583]. Jakobson (1905): Pl. 2. Pav
icevic (1997): cd-rom. Rautenstrauch (1994): Pl. 89-90. 

Geographical range: N.E. Italy, S.E. Austria (?) and the 

W parts of Balkan peninsula to Montenegro and N. Albania. 
Chorotype: SEU-CADI. Range characteristics: Balk(W). 



23 002 caelatus (Megodontus) 

Distribution in Europe: Balkan Peninsula-Slovenia-Croat
ia, from S. !stria and Julian Alps along Dalmatian coast, through 
Bosnia and Montenegro, to N.W Macedonia and N. Albania 

(V elipoja, Vtlajet, Alessio) and in the S.E. to the surroundings 

of Vishegrad (S.E. Herzegowina). Austria - Probably not 

indigenous; not mentioned by Mandi (1972), although report
ed from S. Steiermark (Trifail, Montpreis) by Breuning (1935). 
Italy- Only in the N.E.; Friuli-Venezia Giulia near borders of 
Slovenia, from Tarcento (Udine) to Gorizia and Trieste. 

Subspecies: a) subsp. caelatus - S.E. Austria, N.E. Ita
ly (Friuli), N.W and C. Slovenia, N. Croatia to Zagreb. b) 
subsp. schreiberi Kraatz, 1 877 - Widely distributed from 

the Alpi Giulie and Trieste in Italy through S. Slovenia and 
Croatia. c) subsp. dalmatinus Duftschmid, 1812- Croatia, 

W Bosnia, Herzegovina, Montenegro and N. Albania. Mostly 
along sea-shores and on the Adriatic islands, but also in 
mountains to middle forest zone. Large specimens with 
greenish or bluish elytra, from the S. Croatian and Montene
grine coasts, have been described as procerus Reitter, 1885. d) 

subsp. sarajevoensis Apfelbeck, 1 890 - S. Croatia, Bosnia
Herzegovina, Montenegro, E. Albania, in mountains (along 
sea-shores, replaced by dalmatinus). Note: It seems that the 

areas of distribution of subspecies sanyevoensisand dalmatinus 
overlap in some patts (coastal chains), and this makes it prob
able that they are ecologically separated (Casale et aL, 1982). 

Ecology: From the sea level to 2200 m; in the C. and W 
of its distribution, it is most abundant in the middle forest 
zone and not present in alpine steppes (Casale et aL, 1982); 
subsp. dalmatinus occasionally occurs in open habitats in the 
littoral zone, up to 400 m (Pavicevic & Mesaros, 1997) and 
mediterranean maquis. In the E. of its distribution on the 
Balkans, it is mainly montane to alpine, e.g. subsp. sarqjevoen
sis which is mainly found in forests in hills and mountains. 
Despite the indications given by Apfelbeck (1904), the spe
cies is rare at high altitudes. In general, in all Balkans, it is 
mainly a forest species, both in the montane and mediterra-

nean parts (Casale, per.r. observ.), and sometimes very com

mon. The three main subspecies correspond with the three 

major forest zones: a) the mountain forest zone (Fagus) with 
caelatus s.str. b) karst zone r.Quercus) with schreibersi and c) the 
mediterranean (Maquis) zone with dalmatinus (Miiller, 1926b ). 

Transects: Chapter 8: T-70-71 and 7 4. 
Biology: Activity - No data. Periodicity - Mostly au

tumn breeder (Brandmayr & Zetto-Brandmayr, 1986b). 

Adults occur from May to October; hibernation takes place 
in the soil, sometimes (mfrequently) in rotten wood (Casale 
etal., 1982; Du Chatenet, 1986). The eggs (10 x 3  mm) devel
op in 10-14 days and the larvae (including a 10-40 days prep
upal stage): 40-85 days and pupae: 14-15 days (Sturani, 1962). 
Transition from autumn propagation to a two-years devel
opment due to increasing altitude is observed (Brandmayr 
& Zetto Brandmayr, 1986). Food (Larochelle, 1990) - In the 

field, carrion, snails. In captivity, live snails (Helix species), 
earthworms, caterpillars without hairs, raw meat, gingerbread, 
bread soaked in sugared milk. Larva: Described by Sturani 
(1962) and Raynaud (197 6). Food - No data. 

Conservation: Most forms are not endangered. 
Pavicevic & Mesaros (1997) mention however a few smaller 
populations as endangered or vulnerable, especially near 
the coast; probably due to tourism (Casale,pers. observ.) .  

23.003. C. (Megodontus) croaticus 
Dejean, 1826. 

General literature: Checldists and catalogues - Bre
uning (1935): 1283. Brezina (1994): 71;  (1999): 73. Deuve 
(1994): 257 [685]. Kleinfeld & Schutze (1999): 39. Lorenz 
(1998): 102. Turin et al. (1993): 29. Iconography - Casale et 
aL (1982): fig. 159. Darnaud (1984b): Pl. 17. Ghiretti (1996): 
346-347. Imura & Mizusawa (1996): Pl. 72 [582]. Pavicevic & 

Mesaros (1997): cd-rom. Rautenstrauch (1994): Pl. 88-89. 

23 003 croaticus (Megodontus) :, p!J I \1. E \ In 
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Geographical range: Endemic species of the W part 

of the Balkan peninsula. Chorotype: SEU-CADI. Range 

characteristics: Balk(W). Distribution in Europe: Bal

kan Peninsula - S.W Slovenia, through Croatia and Bos
nia-Herzegovina (not in the W), S.W Serbia to Albania and 
N.W Macedonia, where it has an inland distribution; ab
sent from the Adriatic shore. (Italy - erroneously reported 

from E.-most Venezia Giulia). 
Subspecies: a) subsp. croaticus (md frankenbergeriOben

berger, 1914) - Krain, S.W Slovenia., Croatia, W Bosnia, N. 
H=egovina. b) subsp. kobingeri Apfelbeck, 1904-W Bos
nia: mountains near Foinice, Travnik, Kresov etc. Purplish-black 
form with narrow violet margins from Bosnia (Ostrelj, etc.) 
have been described as pn;tneriKratschmer etDrovenik, 1977. c) 

subsp. bosnicus Apfelbeck, 1890 (= z.pamir Reitter, 1902) -
C.N. Bosnia, H=egovina; rather variable form. d) subsp. dur
mitorensis Apfelbeck, 1904-Isolated mountainous race from 

Montenegro (Mt Durmitor). e) subsp. ljubetensis Apfelbeck, 23 004 exaratus (Megodontus) 

:>l'!:U . \ L  l' \R"I 

1919 - Mountains of S. Kosovo, N.W Macedonia, N.E. Alba
nia, S.E. Montenegro. f) subsp. babinjensis Apfelbeck, 1918-
Local race from the high altitudes of N. Albania (Babinje-Planina). 
It possibly does not deserve a status of subspecies. 

Ecology: Mostly at middle and upper forest belts to al

pine zone. The species is common and abundant in the great 

virgin forest complexes of S. Bosnia, especially in the high 
beech and spruce forests, often with single specimens of C 
caelatus as company (Apfelbeck, 1 904). In former Yugoslavia 
it is silvicol, occurring in both deciduous and coniferous for
ests. In the hills and mountains to praticol (in less density) in 
the alpine area. Found from 900 up to 2400 m, predomi
nantly in the Abies, Pinus and Fagus forests from 1500 to 2000 
m; still generally a common species (Casale et aL, 1982). 

Transects: Chapter 8: T-70 and 7 4. 
Biology: Activity-No data. Periodicity-Llttleis known 

about reproduction and development Adults occur from May 
to September, but mainly in the period June-July (Du Chate
net., 1986; Sturani, 1962). Adults hibernate in rotten trunks 
and wood of Abies or Fagus, as well as under mosses (Casale, 
pers. observ.). Food - (Larochelle, 1 990; Casale et aL, 1982): In 
the field, earthworms. In the laboratory; earthworms, caterpil
lars without hairs and bread soaked in sugared milk have been 
accepted. Larva: Described by Raynaud (1976); compare Casale 
et aL (1982). Food - No data. 

Conservation: Not endangered in the inland montane 
populations such as the form bosnicus Apfelbeck, but Pav
icevic & Mesaros (1997) consider endangered most other 
forms from former Yugoslavia. This is most probably in
correct; also in the large forests of Slovenia and Croatia 
common and abundant (Casale,pers. observ.). 

23.004. C. (Megodontus) exaratus 
Quensel, 1 806. 

General literature: Checklists and catalogues - Bre
uning (1935): 1215. Brezina (1994): 7 1 ;  (1999): 74. Deuve 
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23 004 exaratus 

(1994): 253 [679] . Kleinfeld & Schutze (1999): 38. Kryzha
novskij et aL (1995): 48 [143]. Lorenz (1998): 101 .  Turin et 
aL (1993): 30. Iconography - Ghiretti (1996): 333. Imura 
& Mizusawa (1996): Pl. 70 [570]. 

Geographical range: Endemic species of the N. Cau
casus; during last decades expanding in N. direction, 

reaching Rostov regions (Kryzhanovskij, in litt.) . Choro
type: CAUC. Range characteristics: Cauc-EEur(S) . 



Distribution in Europe: Russian Plain & Caucasus -

A Caucasian species, very common on the N. slope of 

Caucasus Major range; from the Black Sea to C. Daghes

tan. Few localities are known from Rostov province (Ros

tov, Sal'sk, Sel'khoz Gigant - Fomichev, 1 983), but still 

not found N. of the Don river. Individuals found in 

Vitebsk province and in the S. Urals (a rather strange but 

confirmed record: Bol'shoi Terenkul Lake in Chelyabin

sk province - Lagunov & Novozhenov, 1 996) are most 

probably introductions. 

Subspecies: The various geographic races that have been 

described, can all be regarded as synonyms to the nominate 
form (Deuve, 1 994). 

Ecology: Mostly in forests, up to an altitude of 

2000-2200 m, also in gardens and shelter belts, fairly com

mon. In N. Ossetia from the dry lowland steppes to the 

alpine belt; it is the most common species of the middle 

mountain belt, with abundance 2-3x higher than all other 

Carab11s species (Alekseev, in litt.) .  Also common in fields. 
In N. Ossetia rare in the alpine belt, but occasionally up to 

3000 m. 

Biology: Activity - No data. Periodicity -The adults 

have a short period of activity during May and June in the 

steppe, after which they disappear (Alekseev, in litt.). Food 

- (Larochelle, 1 990): In the field, ticks (Ixodes, Dermacentor 
and Boophilus species), and dead rodents. Larva: Described 

by Sharova (1958, 1 964: L2-L3). Food - No data. 
Conservation: Apparently a very common species. 

23.005. C. (Megodontus) germarii 

Sturm, 1 81 5  (= exasperatus auctt.). 

General literature: Checklists and catalogues - Bre

uning (1935):  1 227. Bfezina (1 994): 73; (1 999): 77. Deuve 
(1994): 255 [682] . Kleinfeld & Schutze (1999): 38. Lorenz 

(1998): 100. Turin et aL (1993): 30. Iconography- Casale et 
aL (1982): fig. 1 22, 1 24. Fore! & Leplat (1995): Pl. 34. Ghiretti 
(1996): 342-344. Imura & :.'\fizusawa (1996): Pl. 71 [576]. 

Rautenstrauch (1994): Pl. 86-88. 

Taxonomy: By several authors regarded as a subspe

cies of C. violace11s L. (e.g. : Brezina, 1 994, 1 999). To our 
knowledge, no hybrid zones exist between C. germarii 
and C. violace11s. Furthermore, in K\V. Italy the two spe

cies are parapatric, without introgressive forms. Accord

ing to Lorenz (1998a) ,  a neotype selection is needed for 
stabilization of the nomenclature in this case. 

Geographical range: European species with a disjunct 

distribution: Alps from Savoie to Slavonia and from N. 

Apennines to N. Tirol and W. Hungary (to Buda Mts.); the 

second fragment of area in S. Bosnia, Herzegovina and 
Montenegro. Chorotype: SEU-ALPI. Range character
istics: CEur-SEEur. Distribution in Europe: Germany 
- Only mentioned from Bayern; rare. Czechia & Slovakia 

- Ranges from Austria into S. Moravia and S.W Slovakia; 

not uncommon. Hungary - Restricted to Transdanubia, 

23 005 germarii (Megodontus) 

where it is rather distributed and abundant. Balkan Pen
insula - Two disjunct areas: 1) Slovenia and N. Croatia 
(Slavonia), connected with the main distribution in adja

cent countries, and 2) in the W of former Yugoslavia, from 

S. Bosnia, via Herzegovina to Montenegro. Austria - Dis

tributed across most parts of the country except Vorarl

berg. Switzerland - S. Sopra-Ceneri (common in Mt. Gen

eroso massif); except Graublinden, absent from the C. Alps, 

Wallis, and in the Rhone-Rhein area. Italy - Distributed 

across the N. (Piemonte, Liguria, Lombardia, Ticino, Vene

to, Venecia Tridentino, Venezia Giulia), limited in the S. to 

the N. part of the Tosco-Emilian Apennines, scattering 

into a zone of vicariance with C. violaceus picenus. France -

Restricted to the Alps of the S.E.: Alpes :.'\faritimes and the 

area between Chamonix and Mt. Cenis. 

Subspecies: About 10 subspecies are known, from W. to 

E.: a) subsp. fiorii Born, 1901 (incl. pedemontanensis Breun

ing, 1 935) - Italy: Piedmont, Alps to !\It. Generoso, N. Apen

nines of Liguria and Emilia (W. Padanian Plain); France: 

Savoie (Chamonix) and Haute Savoie; Switzerland: Tessin. 

Mostly in middle forest zone, rarely in lowland. b) subsp. 
savinicus Hammer, 1906 - Switzerland: Tessin S. of St. 

Gothard, Italy: Orobic, Lessinian, Venetian and Julian Alps, 
Dolomites (partly); Mts. of Slovenia; Austria: Carinthia, 

Karawanks, Dobratsch . .  '.\fostly in middle and upper forest 

belts and alpine zone. A small (22-26 mm), very narrow 
form of savinicus from Tessin, Trentino and Venetian Alps 

has been described as rombonensis Bernau, 191 1 ,  it has still 

more roughly sculptured elytra with strong purple tint. Some 

authors, including Casale et al. (1982) united subsp. savinims 
\\1.th germmii, but their differences are fairly appreciable. c) 
subsp. germarii Sturm, 1815- Italy: Environments of Ven

ezia, Trieste, Trentino; Austria: Steiermark (Lichtenwald), Slo

venia: Krain Ooc. typ.), Dravgrad, environments of Ljublja

na. Living in lowlands and valleys. d) subsp. exasperatus 

Duftschmid, 1 812 (= obliquus Breuning, 1 935, nee C. G. Th-
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omson, 1 875) - Inhabits the N.E. part of the species' area: 

Slovenia, N. Croatia, E. Austria (Lower Austria, Styria, Bur

genland), W Hungary, Czechia (Brno), Slovakia (Bratislava). 

lives here and there sympatrically with C. violaceus. Several 

local forms have been described from this territory, but they 
probably do not deserve subspecific status. e) subsp. styr
iensis Breuning, 1 932 (= laevigatus Dejean, 1 826 nee Scriba, 

1790) -Austria (Oberosterreich, Steiermark, Carinthia, Tirol). 

-From valleys to upper forest belt and sometimes in alpine 
zone. Probably, a mere synonym of f) subsp. neesi. f) subsp. 
neesi Hoppe & Hornschuch, 1 825 - Alps of W Austria, 
Switzerland (Graiibunden) and N. Italy (Alto Adige, Dolo
miti). Always in alpine zone. g) subsp. scordiscus Vacher de 
Lapouge, 1 901 - S. Bosnia, Herzegovina; in middle forest 
zone. - Very large (31-35 mm) and narrow individuals have 
been described as igmanensis Eidam, 1 927. h) subsp. vlasul

jensis Apfelbeck, 1894-Bosnia (V olujak, Maglic, Treskavica), 
Herzegovina (Plasa Planina), N. Montenegro. i) subsp. pren- 23 006 gyllenhali (Megodontus) 
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jus Eidam, 1927 -Mandi (1985b) considered this form from 
Prenj Mt. (Herzegovina) a distinct subspecies, but other au
thors doubt its status. 

Ecology: living from the lower forest belt to the alpine 
zone, e.g. subspecies neesiHoppe, which can be characterised as 

alpin-steppicol (Mandi, 1972). Coulon et aL (2000) mention it 

to inhabit altitudes especially in montane prairies between 1600 
and 1800 m. In Hungarian Transdanubia, mainly in the forest 
edges in mountains and hills, and in more open field biotopes 
in the plains. From lowland up to 2400 m; but most abun
dant at middle altitudes in various kinds of forest; rather eury
topic in Italy; also in cultivated habitats (Casale et aL, 1982). 

Transect: Chapter 8: T-79, 88. 

Biology: Very similar to that of C. violaceus (including 

C. purpurascens). Periodicity - Adults occur from April to 
September (Du Chatenet, 1 986). Note: Most information 
was taken from sources where the taxon was not specifically 
distinguished from C. violaceus. Larva: Described by Stura
ni (1962), compare Casale et aL (1982). Food - No data. 

Conservation: In general not endangered; only declin

ing in intensively managed agricultural habitats. 

23.006. C. (Megodontus) gyllenhali 
Fischer von Waldheim, 1 827 (= defeaniFischer von 
Waldheim, 1 823, nee Fischer von Waldheim, 1 822). 

General literature: Checklists and catalogues -Bre-

uning (1935): 1213. Brezina (1994): 71 ;  (1999): 74. Deuve 
(1994): 252 [678] . Kleinfeld & Schutze (1999): 38. Kryzha
novskij et al. (1995): 48 [142] . Lorenz (1998): 101 .  Turin et 
al. (1993): 30. Iconography - Ghiretti (1996): 332. Imura 
& Mizusawa (1996): Pl. 70 [572] . 

Taxonomy: The name gyllenhali should perhaps be sub
stituted by blackistoni Newman, 1 857 because of primary 
homonimy (Silfverberg, 1977; Lorenz, 1 998; Brezina 1 999). 

Geographical range: Endemic Ukrainian species. 
Chorotype: CAUC-CRIM. Range characteristics: Crim. 
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23 006 gyllenhali 

Distribution in Europe: Russian Plain - Strictly endem
ic in the mountains of Crimea, known from more than 30 
localities in the S. mountain coasts (ZIN, MPGU), absent 
in the N. steppe part of the peninsula. 

Subspecies: No subspecies. 
Ecology: Mesophilous forest species, predominantly 

inhabiting beech and oak forests (Apostolov et aL, 1981; 
Perrusenko et aL, 1 973). 



Transect: Chapter 8: T-60. 

Biology: No data. 

Conservation: No data. 

23.007. C. (Megodontus) planicollis 
Kuster, 1 846. 

General literature: Checklists and catalogues -Bre

uning (1935): 1276. Bfezina (1994): 71 ;  (1999): 74. Deuve 

(1994): 257 [683] . Kleinfeld & Schutze (1999): 38. Lorenz 

(1998): 101 . Turin et al. (1993): 30. Iconography - Ghiretti 

(1996): 344. Imura & Mizusawa (1996): Pl. 70 [573] . Rau
tenstrauch (1994): Pl. 81 .  

Geographical range: Endemic species of  the S. Car
pathians. Chorotype: EEU-CARP. Range characteristics: 

Carp. Distribution in Europe: Romania - CS. Car

pathians from Retezat Mts. until Brasov Mts., including 

Sibiu Mts. (Cindrel and Codeanu Mts.), Fagaras Mts. and 

Bucegi Mts. 

Subspecies: (ssp.) verae Csiki, 1 905 was described on the 
basis of rather slightly sculptured and more shining indi

viduals from S.E. Carpathes; apparently it does not deser

ve a subspecific rank. C. deubeliReitter, 1 896 from Transyl

vania is probably the hybrid of planicollis and violaceus vo!ffii 
Dej. (= wo!ffiz); one single specimen is known. 

Ecology: Generally known as an uncommon montane 

species; local in the upper forest and alpine zones (usually 

higher than 1 500 m). However, C. Ghittino and A. Casale 

(pers. comm.) report that it is rather abundant under flat 

rocks and fissures in the alpine environment. The majority 

of the records come from the Pinus mugo zone, especially 

localities with a lot of larger stones. 

Transect: Chapter 8: T-62. 

Biology: As a montane species, not endangered, but 

rare and scattered over most of its range. 

23 007 planicollis (Megodontus) 

Conservation: No data. 

(23.008. See under 23.010 C. violaceus) 

23.009. C. (Megodontus) septemcarinatus 

Motschulsky, 1814. 

Note: This species is not included in the Kry to the 

adults, as its occurrencies in Europe can be due to intro

duction. 

General literature: Checklists and catalogues -Bre
uning (1935): 1218. Brezina (1 994): 71 ;  (1999): 75. Deuve 

(1994): 253 (680]. Kleinfeld & Schutze (1999): 38. Kryzha

novskij et aL (1995): 49 [144] . Lorenz (1998): 101 .  Turin et 
al (1993): 30. Iconography - Ghiretti (1996): 332. lmura 

& Mizusawa (1 996): Pl. 70 [571] . Jakobson (1905): Pl. 4. 

Geographical range: Endemic species of the W. 
Caucasus and N.E. Turkey. Chorotype: CAUC. Range 
characteristics: Cauc-Anat(N E) . Distribution in 
Europe (and adjacent areas): Russian Plain & Cau
casus - Distributed across the W. and C. Caucasus, 

recently also recorded from Crimea (Belousov, in litt.) ,  
however its occurrence there is probably due to intro

duction. 

Ecology: In N.E. Turkey (Anatolia), from Trabzon to 

the frontier '-''ith Georgia, in lowland and momane forests, 

rather localised. 

Biology: Activity - No data. Periodicity - No data. 

Food (Larochelle, 1 990) - In the field, Cryptolaemus mon
trouzjeri (Coleoptera, Coccinellidae), and large snails. In cap

tivity, mostly earthworms; also accepted meat and fish, but 

not slugs. Larva: Cnknown. Food - No data. 

Conservation: In the Caucasus apparently very com

mon and not endangered. 

23 009 septemcarinatus (Megodontus) 
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23 009 septemcarinatus 

23.010. C. (Megodontus) violaceus 

(Linnaeus, 1 758) (including 23.008 C. Fabricius, 1 787). 

General literature: Checklists and catalogues - Bre

uning (1935): 1222. Brezina (1994): 71 ,72; (1999): 75,76. 
Deuve (1 994): 253 [681]. Kleinfeld & Schutze (1999): 38. 
Kryzhanovskij et al. (1995): 48 [139]. Lorenz (1998): 101 .  
Turin et al (1993): 30. Iconography-Darnaud et al (1979b: 
purpurascens). Casale et al. (1 982): fig. 1 22. Fore! & Leplat 
(1995): Pl. 30, 34-35. (1998) fig. 1 05- 1 1 6; Ghiretti (1996): 

333-342 (s.l.). Imura & Mizusawa (1996): Pl. 71  [577]. Ja

kobson (1905): Pl. 3 and 5. Pavicevic & Mesaros (1997): cd
rom. Rautenstrauch (1 994): Pl. 81-86. 

Taxonomy: C. violaceus is the primary form of an exten
sive, manifold Euro-Siberian complex. For taxa that are fre

quently regarded to be subspecies of C. violaceus, see also C. 
aurolimbatus Dejean, C. germarii Sturm (here treated as sepa
rate species) and C. purpurascens Fabricius. An early revision 

of the C. violaceus subspecies in C. and W. Europe, was given 
by Cleu (1965, 1966 and 1 969) and previous taxonomic dis
cussions by Eidam (1941 a) and Henseler (1941). Henseler 
(1940), Posinger (1 950), Blumenthal et al (1977) and Ass
mann & Schnauder (1 998) present maps of distribution of 
violaceus / purpurascens in Germany, including chorological and 
taxonomical discussions. Mand! (1956-1958) and Marggi 

(1992) present similar maps for the 'subspecies' of C. viola

present maps for C. picenus/ C. germarii in Italy. A discussion 

about morphological variation between violaceus / germarii in 

alpine areas has been given by Cleu (1965). 

In many treatments, C. purpurascens has been regarded 
as a subspecies of C. violaceus (e.g. Brezina, 1 994, 1 999; 

Deuve, 1 994) .  The existence of broad hybrid zones in Swit

zerland (Marggi, 1 992) and N.W. Germany (Assmann & 

Schnauder, 1 998) are a strong argument for the subspecific 
status of purpurascens and violaceus. To include the maxi

mum amount of information, we have taken a conserva

tive standpoint and treat the most significant information 
concerning these forms in two separate units, until a thor
ough revision will be made. The subspecies have been num
bered continuously over the units. 

C. violaceus-complex: 

Geographical range: European (sub)species. Widely 
distributed across Europe, except large parts of France (see 
C. purpurascens), Greece and Russia; not in the Netherlands, 
Belgium or the Iberian Peninsula. In older publications, C. 
violaceus has been treated as a huge complex of twin species, 

characterised as a trans-palaearctic element, reaching to Ja
pan (see under Taxonomy). Chorotype: EUR. Range char

acteristics: CNEur. Distribution in Europe: Fennos
candia - Widely distributed and common. Denmark- In 

E. Jutland and the E. Islands; nearly absent from the W. 
part of the country. British Isles - A very common species 
throughout Britain, in fact the most common Carabus spe
cies, but absent from Ireland (see: Speight et al. 1982). Ger
many - Widely distributed and locally rather common. In 

the N. W.-wards up to the river Ems near Meppen and S.

wards to the Liineburg Heath; not in Westphalia and the 
Rhineland; isolated populations in the Eifel and in the 
Black Forest (Assmann & Schnauder, 1998). Strictly vicari-

ceus in Austria, and Switzerland respectively, Casale et al (1982) 23 01 O violaceus (incl. 23 008 purpurascens) (Megodontus) 
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ant to purpurascens. In E. Germany generally distributed 
over the N. E. and S.; probably threatened in Sachsen-Anhalt 
and Thuringen. In the S. of E. Germany, overlap v.ith C 
purpurascens exists (Arndt, 1989). Poland - Distributed across 
the whole area. Baltic - Recorded from all countries. 
Byelorussia - All the territory. Russian Plain - W. and C. 
European Russia; the distribution is not well-defined due to 
mixing of data with those of C aurolimbatus. It seems that the 
transitional zone between both species goes approximately 
along 40°E. The locality of Arkhangelsk (ZM) mentioned for 
C violaceus concerns C aumlimbatus. The E.-most are several 
localities in Moscow province (Orlov, 1983) and Ryazan prov
ince �fPGL). However, Gryuntal (in lit.), reports that it seems 
to be extinct from the �foscow region, where it was searched 
for a long time without results. From the N. coasts of Kola 
Peninsula (Kola nr. Murmansk - Poppius, 1 905; Karelia 
(MPGU)) to the S. border of the forest-steppe zone (Kish
inev (MPGlT) - Kharkov (Z:i\1) - Borisoglebsk district 
�fPGL�). The record of Petrusenko et aL (1971) from Crimea 
needs to be confirmed (Eidelberg et aL, 1 988). From the 
forest-tundra to the forest-steppe, commoner in the subzones 
of S. taiga and mixed forests. Moldova - Only in the Kodry 
Hills. Czechia & Slovakia - All of the territory, rather com
mon. Hungary - In the Great Hungarian Plain and in the N. 
Mts. excluding Transdanubia. Szel (pers. comm.) found, from 
examining male genitalia, that C violaceus and C germarii are 
vicariant species in Hungary. C. gtrmarii lives (only) in Trans-

danubia, while C. violaceus occurs everywhere except for 
Transdanubia. Romania - �fast of the territory, not rare. 
Bulgaria- Widespread and often common, in the S. to the S. 
Rhodopi Mts. Balkan Peninsula - \v"idely distributed in 
most of former Yugoslavia with a number of scattered occur
rences: Slovenia, W., N. and C. Croatia, C. and S. Bosnia, N.W. 
and N. Herzegowina, N, N.E. and S.E �Iontenegro, Serbia 
and Macedonia; in Greece only in the N. (from Ol}mpus, to 
W Thrakia). Austria-Distributed in the W and the N. (Vorar
lberg, Tirol, Salzburg, Oberosterreich, Niederosterreich). 
Switzerland - Mostly distributed on the N.W. side of the 
Alps, abundant in hills and mountains; in the lowlands nearly 
replaced by C. purpurascms. Also recorded from parts of Tessin 
and Graubiinden. Italy - Mainland, from Ligurian Alps to 
the S. of the peninsula; absent from the islands. France -
Present in two small areas, one in the C. Jura, along the Swiss 
border near Pontarlier and the other isolated in the Alpes Mar
itimes in the S.E. (Vesubie, Authion, cime de Thueis, �ft 
Ventabren); the latter concerns subspecies picenus Villa, which 
is often treated as a good species (see below). 

Subspecies: A large number of subspecies have been 
described. The Fennoscandian and Balkan forms have been 
revised by �fandl (1 962; 1 985a,b ), however, many named 
forms are of doubtful status. Although the subspecific 
division of this species is not yet elaborated sufficiently, it 
can be stated that some races differ distinctly from each 
other. The taxonomy of the Balkan forms is particularly 
complicated. At the moment it is not possible to separate 
picenus Villa at the specific level from violaceus L. In concor
dance with the Kry to the adults, comments relating to the 
subspecies are in two sections: SUB-COMPLEX I: (C. 
tiolaceus partim: Relating to the subspecies of pice1111s Villa 
- Italy and the S. part of Balkan peninsula. a) subsp. pice
nus A. & G.B. Villa, 1 838 - France, Maritime Alps, Italy 
from Ligurian Alps to the S. of the peninsula, absent in the 
plain of Po and to the N.; not in Sicily. From lowlands to 
mountain forests, also in the alpine zone. Small (20-25 
mm), montane individuals from Abruzzi have been de
scribed as subsp. bruschii Tarrier, 1 97 4. Casale et al. (1 982) 
did not accept this form as a distinct subspecies. b) subsp. 
bartoni Matan, 1 930 - .Mts. of S.W. Bulgaria: Sandanski, 
Begovica, the spurs of Pirin �fts., .Mt. Slavianka (= Alibo
tush), near the frontier of Greece. Mostly between 1 OOO 
and 1 600 m. Small individuals (22 mm) from the alpine 
zone of Pirin have been described as pin.nensis Mandi, 1 985; 
we consider it a variety of bartoni. Note-. Probably m) subsp. 
dryas Gistel, 1 857, described from KE. Greece (fhessalon
iki), is junior synonym of both b) bartoni and c) marani, 
having a nomenclatorial priority (Brezina, 1999). c) subsp. 
marani Sterba, 1 945 - Alpine race from S.\'\'. Macedonia 
between Bitola and Ohrid lake 0 ablanica, Golesnica, Peris
teri, Popova Sapka, 1 800-2500 m) . According to Brezina 
(1 999), the preceding two taxa (bartoni and maram) have to 
be attributed to m) dryas, which has the priority. d) subsp. 
rilvensis Kolbe, 1 887 - It was described from a single 
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male, labelled 'Rumelia' but named after the Rila Mts., W 
Bulgaria. - Another form of the violaceus-complex occurs 
in Rila Mts., i.e. the following n) skombrosensis Eidam, 1925. 
It is quite different from rilvensis. The specimens similar to 
the rilvensis holotype were collected later in S.W Bulgaria 
(Kostenec, Camkurja, Kozhukh-Planina); they are 24-26 
mm long, elongate, black with greenish tint and bright-green 
margins. Mandl (1985a) supposed that the type specimen 
of rilvensis either was labelled erroneously or, if it indeed 
really came from the Rila Mts., it was a hybrid form be
tween violaceus subsp. skombrosensis and picenus subsp. barto
ni. SUB-COMPLEX II: (C. violaceus, partim). - N., C. and 
S.E. Europe. e) subsp. violaceus - The nominate sub
species inhabits S.-most Sweden, Denmark, most of the 
N. European lowlands from river Ems to W Poland, in 
the S. to N. Bavaria and Czechia. f) subsp. candisatus 

Duftschmid, 1812 - E. Austria and S.W Czechia. Differen
ces between violaceus (s.str.) and candisatus need thorough 
investigation. g) subsp. salisburgensis Kraatz, 1 879 (= 
mryeri Born, 1898) - S. Germany, N. Switzerland, W Aus
tria, scattered occurrences in Jura Mts. and N. foothills of 
Alps. Very small (20-23 mm) individuals from alpine zone 
of Austria (V orarlberg) and Switzerland (Simmentaler Alps) 
with almost smooth elytron sculpture, have been described 
as muellerianus Born, 1902. h) subsp. sollicitans Hartert, 
1 907 - British Isles; rather common. The population from 
the S. coast of England have more roughly granulate elytra 
with more distinct intervals. Raasay Island (Scotland) has a 
markedly isolated population, described as browni Deuve, 
1 999. i) subsp. ottonis Csiki, 1 909 - most part of 
Fennoscandia (except the N.-most parts and high moun
tains). Slender specimens from S. Finland have been de
scribed as lindbei;r;iBurkhard, 1921 ;  individuals from Kare
lian isthmus as carelicus Hellen, 1934. Finally, a form very 
similar to carelicuswas collected from the moors ofLiineb
urger Heide (N.W Germany) and has been described as 
blumenthali Blumenthal, 1 961 .  This population belongs 
probably to violaceus (s.str.). j) subsp. lindrothi Silfverberg, 
1977 ( = arcticus Sparre-Schneider, 1 888; see also Silfverberg, 
1977). Mountains and extreme N. of Norway, Sweden and 
Finnish Lapland and the Murmansk province of Russia. 
This subspecies probably derived from the populations 
that survived the last glacial period in the refugia of the 
Norwegian coast. k) subsp. volffii Dejean, 1826 (= wo!ffti 
auct.) - N.W, C., S.W Romania (Banat), E. Hungary, S.E. 
Slovakia. I) subsp. azurescens Dejean, 1828-Balkan penin
sula: Croatia, Bosnia, Herzegovina, W and N.E. Serbia, Mon
tenegro, N. Albania. Individuals from the high mountains 
of Montenegro have been described as zab!Jakensis Eidam, 
1927 and durmitorus Mandl, 1985. m) subsp. dryas Gistel, 
1857 (=merditanus Apfelbeck, 1918) - small alpine form -
N.C. Albania, Macedonia, N.E. Greece (fhessaloniki region). 
The subsp. letellieri Blumenthal, 197 6, from Pangaeon Mt. is 
a synonym of dryas. n) subsp. skombrosensis Eidam, 1927 
(= balcanicus Vacher de Lapouge, 1 902, nee Born, 1899) -
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Bulgaria: Stara Planina, vicinities of Sofia, Rila. According to 
Brezina (1999), this taxon is probably a synonym of d) sub
sp. rilvensis Kolbe, 1887. o) subsp. andrzejuscii Fischervon 
Waldheim, 1823 - C.E. Poland, C.W Russia, N.E. Slovakia, 
N. Romania, Ukraine, Baltic states. This subspecies may be 
considered an aggregate of populations intermediate bet
ween violaceus subsp. vo!ffti Dejean and aurolimbatus Dejean. 

Note: Probably there are more forms that merit a dis
tinct status, for instance the violaceus forms living in the 
Carpathian Basin show a high diversity which is not reflect
ed above. C. v. pseudoviolaceus Kraatz, 1 886 (Hungary: North
ern Mts.; Slovakia: N. Carpathians); C. v. carbonarius Schau
fuss, 1 882 (Ukraine: NE. Carpathians); C. v. mehe!Ji Gangl
bauer, 1 896 (Transylvania, excl. Banat) . 

Ecology: Eurytopic, mesophilic, eurytherm with a dark 
preference; often on rather acid soil (Barndt et aL, 1991; Stiprajs, 
1 961; Thiele, 1977). According to Hoffmann (1907), in C. 
Europe occurs at all altitudes. In C. Europe, it lives mainly in 
moderately humid, coniferous, mixed or deciduous, mainly 
light forests, forest edges and clearings from lowlands to the 
subalpine zone (Arndt, 1 989; Hfuka, 1996). In N.W Germa
ny, the species is able to reproduce in damp and acid wood
lands (e.g. birch brooks with Sphagnum), wet meadows (with 
Juncus and Sphagnum) and dry and wet heathlands (with Cal
luna vulgaris and/ or Erica tetra/ix) (Assmann & Schnauder, 
1998). At leastin N. Fennoscandia, it is able to live on perma
frost (Lindroth, 1945). In S. Europe at high altitudes in the 
open landscapes of the alpine zone (Italy: up to 2000 m -
Magistretti, 1 965, but common also in lowlands and hills 
(ex. near Rome)); Bulgaria: from lowlands to 2300 m (Gufor
guiev & Guforguiev 1995). In former Yugoslavia silvicol, 
occurring in deciduous forests in hills and mountains (Pav
icevic, 1 997); however, some inland forms are praticol and go 
up to (sub)alpine and eualpine habitats. In Switzerland es
pecially in upland and montane forests, very abundant be
tween 700 and 1200 m (Marggi, 1992; compare with C. 
purpurascens, which lives in the same area, in the lowlands). In 
Italy (Liguria) parapatric, but not sympatric with C. germarii 
(Casale et aL, 1982). In W Europe, and especially in Britain it 
inhabits more open habitats, especially gardens and parks, 
resembling the habitat preference of C. nemoralis on the con
tinent (Hyman, 1992; Lindroth, 1974). In Hungary rather 
eurytopic, inhabiting various kinds of forest as well as dry 
and wet meadows. In Moscow province in forests, but rare 
(Fedorenko, 1988). In Ukraine in mixed forests of the forest
steppe zone and in 'bairak' oak woods in ravines of the N. 
steppe subzone (Petrusenko, 1 971). Investigations in plots 
with other Carabus species present (especially with or without 
C. glabratus and C. hortensis) in N. Germany, learned that this 
'competition' does not influence body length or body mass, 
but that there are slight shifts in seasonal activity, possibly 
caused by food competition (Giinther & Assmann, 2000). 

Transects: Chapter 1 :  I-1, 3; Chapter 8: T-01 -05, 07-13, 
17-18, 20-21, 23-36, 38, 48, 53, 55, 58, 62-63, 65, 67, 70, 74-
77, 80-81 ,  83-85, 89-95 and 98. 



Biology: Activity - Nocturnal, day activity less than 

1 5% (Thiele, 1 977). Periodicity- In Austria, the periodic

ity is highly synchronised with that of its most important 

prey, the slugArion lusitanicus (Paill, 2000). The species be

comes active from the beginning ofJ uly onwards (in the S. 

from April onwards - Sturani, 1 962) and depending on 
altitude, reproduction takes place in summer and autumn 

(Htirka, 1 973). The eggs (size 5 x 1 .5 mm) are laid in sepa

rate cells in the soil, from the second half of July until the 
beginning of September (Forel & Leplat, 1 99 5); according 

to Vacher de Lapouge (1906), in France oviposition is occa
sionally delayed until March. L1 occurs in July-August, L2: 
August-October, and L3 have been observed from Au

gust-May, with an optimum during September-October 
(Arndt, 1989; Luff, 1969) .  Pupation takes place during spring 

(March-May: Larsson, 1939; Stiprajs, 1 961) and fresh ani

mals appear from May onwards (in Scandinavia in the sum
mer - Lindroth, 1 985); most of them reproduce in the 

same year, others hibernate first. Some adults hibernate 

and reproduce for a second time. Duration of develop
ment: eggs: 4-1 4  days; larval development, including a 5-45 

days prepupal stage, in total 30-80 days with aproximately 
the following division: L1:  5-8 days, L2 1 -2: weeks, and 

usually L3 hibernates; pupation in spring lasts about 2 weeks 

(Stiprajs, 1961;  Sturani, 1962); all together (except duration 
of the larval diapause) 50-70 days. A certain proportion of 

the adult population hibernates (in trunks or in grassy tus
socks) and reproduces for a second time (Arndt, 1 989). 
According to Kozyrev (1 989) and Sharova & Dushenkov 
(1979), in Russia, the species has a one-year life cycle, with 

multi-seasonal activity of the adults and autumn/ spring 

activity of the larvae. Food: In the field, adults and larvae 

of various insects, young spiders, earthworms, live and 

dead snails and slugs, carrion, caterpillars, mushrooms, 

fruits, such as half-rotten apples; occasionally a pest in ripe 
strawberries. In captivity the same as in the field, and also 

gingerbread and bread soaked in sugared milk. In the field 
successfully baited with sugar or beer and fruits (Larochelle, 

1 990). In Austria, it is an effective slug predator that is able 

to reduce crop damage e.g. by the abundant slug species 

Arion lusitanicus. The amount of slugs in the diet of C. 
violaceus varied from 30% to 1 00% during July, whereas 
slugs comprised up to 80% of the larval diet (Paill, 2000). 
Larva: Described by Schiodte (1867: L3), Bengtsson (1927: 

Ll-L3), Hfuka (1 971b) and key: Arndt (1985, 1 991b). Food 

- earthworms and snails in the laboratory (Arndt,pers. ob
serv.). Slugs, see above. Note: Some information on the bi

ology of this species comes from sources where no prop
er distinction between the closely related (sub)species, e.g. 

C. purpurascens and C. germarii, has been made. 
Conservation: Sensitive to pollution (Chumakov, 1 988). 

In most parts of Europe there are no serious problems. 
However, as for a number of other species, for former 

Yugoslavia, several forms have been indicated to be endan

gered (Pavicevic & Mesaros (1997). This has not been sup-

ported by data or other kinds of evidence; the species is 

generally extremely abundant everywhere! 

C. purpurascens-complex 

(Taxonomy: see above) 

Geographical range: W-European species; N. Spain, 

France, Belgium, Netherlands, W Germany, N. Switzer

land, W Austria. Combined (C. purpurascens/ C. violaceus) 
maps of distribution have been published by Blumen

thal et al (1 977) and Assmann & Schnauder (1998). Choro
type:. WEU-CEU. Range characteristics: WEur-CEur. 

Distribution in Europe: Netherlands - Widespread and 
common in the S.-most and C. forested areas of the coun
try. It also occurs in a few small localities along the coast 

(introduced) and in the E. along the German border. Bel

gium - Widespread and locally abundant, especially in 

the C. and E. Germany - This species replaces C. violaceus 
in the W part (S.W and S. parts of Lower Saxony (see also 
C. violaceus), Westphalia, Rhineland, Hessen and Rhein

hessen), mainly W of the river Weser. It penetrates into 
E. Germany from the S.W (Siidharz, Kyfhauser) into 

Sachsen-Anhalt and Thiiringen (where placed on the Red 

List) to Beelitz (S.W of Potsdam) (Arndt, 1 989). Also in 

Bayern and Baden-Wiirtemberg. Czechia & Slovakia -
Probably missing; occurrence in the S.-most part of Bo

hemia not confirmed. In the collection of the Hungarian 

Natural History Museum (Budapest) is found one single 
C. purpurascens specimen labelled 'Zsolna, Ehmann, 

1 902.V.' (Zsolna is today Zilina - Slovakia). The origin of 
this specimen is uncertain, because Ehmann has reputed

ly never collected in Zilina, he got the specimen in ques

tion probably by change (SzeI,pers. comm.) . Austria - Re

stricted to Oberosterreich and W Niederosterreich. 

Switzerland - Distributed throughout the N.W low
lands, where it replaces the montane C. violaceus. Zones 

of sympatry exist. France - Generally found throughout 
the country. Iberian Peninsula - Distributed in the N. 

of Spain: Pyrenees, and from the Galician Mts. via the 

Cantabrian Mts., Sierra de la Demanda to Cataluiia (river 

Noguerra Ribagorzana); S. to Montsant. 

Subspecies: p) subsp. aurichalceus Kraatz, 1 879 - N. 
Spain: mountains of Asturia (prov. Bilbao, Santander), at 
low or middle altitudes (Zaballos &Jeanne, 1 994). - Small 

(18-24 mm) alpine specimens from Picos de Europa Mts. 
in Asturia have been described as 'morpha' europae Breun

ing, 1 935. q) subsp. asturiensis Born, 1925 -Asturia: Prov. 

Oviedo - Los Cabos. From this region another forms has 
been described (fugensis Breuning, 1 972). r) subsp. muel

leri Haury, 1 878 - N.E. Spain, Cataluiia at low altitude 
(prov. Barcelona, Lerida, Gerona). Population from S. 

France, related to muelleri, with the pronotum distinctly 
narrowed towards the basis, are known as (ssp.) baeterren
sis Vacher de Lapouge, 1 901 . Race provincialis Born, 1 903 is 

closely related to baetemnsis, it is of the same length but 
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more broad, coloured as muelleri, elytron intervals are slightly 

granulate. - S.E. France: Dep. Gard, Vaucluse, Basse Alpes, 

Isere, in the middle forest zone. s) subsp. pseudofulgens 

Born, 1 905 - N. and S. foothills of Pyrenees in Spain (to 
prov: Santander, Burgos, Zaragoza) and France (to Dep. 
Gironde and Aude). t) subsp. fulgens Charpentier, 1 825 -

W and C. Pyrenees of France and Spain, in upper forest 
and alpine zones. u) subsp. purpurascens Fabricius, 1 778 

(incl. pseudopurpurascens Breuning, 1 935) - N and C. France, 
Belgium, Netherlands, W Germany, N.W Austria, N.W. 
Switzerland, mostly in lowlands. The population from E. 
France, Germany and Austria have more strongly punc
tured elytral striae, the sides of intervals are serrate. Some 
authors Qeannel, 1 941) mention this form as subsp. crena
tus Sturm, 1 815. v) subsp. mixtus Gehin, 1 876 -The most 
distinct subspecies, endemic in the S.E. France: dep. Isere, 
Drome, locally in upper forest and subalpine zones. This 
subspecies is treated as a proper species in some works (e.g. 
Forel & Leplat, 1 99 5). 

Ecology: In France, where it is widespread, predomi
nantly a species of light, open forests, exceptionally at high
er altitudes in alpine prairies, also in N. Spain (Forel & Lep
lat, 1 995; 1 998). In the lowlands also at forest edges, in 
gardens, cultivated land and even water meadows and 

marshy places besides fresh water (Koch, 1 989). In W Ger
many, it has been reported to show a preference for cultivat
ed land with cereals, more than for hedgerows (Thiele, 
1 964b). In the Netherlands, where it approaches its N.W 
fringe of distribution, it occurs mainly in thin, often conif
erous, forests. In the S. it can be found on N. or N.W.
facing grassland slopes (Turin, 1983). In general, most abun

dant at low and middle altitudes, occasionally up to 2000 m 

in Pyrenees and Cantabrian Mts. (Zaballos & Jeanne, 1 994). 
In comparison to C. v. violaceus, it is more thermophilic, 
preferring dryer habitats (Assmann & Schnauder, 1 998). 

Transects: See violaceus-complex. 

Biology: Activity - Nocturnal. Periodicity (Hfuka, 
1 973) - In the lowlands active from May and at higher 

altitude from June onwards. Copulations have been ob
served in both spring and autumn. Oviposition of old, 
hibernated females can take place from June onwards, 
and of teneral animals in the course of summer and early 
autumn (egg size 5 x 1 .5  mm). Similar to the biology of 
C. violaceus, the larvae develop from August onwards, and 
L3-larvae hibernate together with a proportion of the 
adult population. Despite the statement of Forel & Lep

lat (1995), hibernating adults can easily be found in bush
es and forests in France, both in the soil and in rotten 
wood or under bark (Casale, pers. observ.). Food (Laro
chelle, 1 990) - In the field, snails, larvae of different in
sects, earthworms and molluscs; the diet is in general sim
ilar to that of C. violaceus. In the field baited with earth
worms, carrion, crushed snails and slugs, beer and ginger
bread. In the laboratory, it accepted meat, fruits (apples, 

Food - earthworms and snails in the laboratory (Arndt, 

pers. observ. ). Note. Most information was taken from sourc

es in which the taxon was not specifically distinguished 

from C. violaceus. 
Conservation: Blumenthal (1981) regards it as a non 

suitable indicator of particular forest types. The species is 
rather abundant in a vast forested area in the Netherlands 

(Veluwe area), but nearly absent from adjacent forested ar

eas, e.g. the forests of the Utrecht upland, separated by 
approximately 4 km of open peaty grassland. One can draw 

the conclusion that the species may be highly sensitive to 
fragmentation of forests and isolation. 

24. PACHYCRANION SOLIER, 1 848 
(= G4RABULUS LUTSHNIK, 1 924) 

24.001. C. (Pachycranion) ermaki 

Lutshnik, 1 924 (= amoenus Chaudoir, 1 852). 

General literature: Checklists and catalogues - Bre
uning (1935): 1220. Brezina (1994): 71 ;  (1999): 74. Deuve 
(1994): 251 [673] . Kleinfeld & Schutze (1999): 39. Kryzha
novskij et al. (1995): 49 [152]. Lorenz (1998): 1 02 (kantaik
ensis Gehin, 1 885). Turin et aL (1993): 30. Iconography 

Ghiretti (1996): 331 . Imura & Mizusawa (1996): Pl. 71 [580]. 

Taxonomy: Listed under Megodontus Solier, in Brezina 
(1994, 1 999), Deuve (1994), and Lorenz (1998). 

Geographical range: N.E. of European Russia and N. 
Siberia, from the Malyi Yamal Peninsula to the mouth of 
the Lena river, Baikal environments and Western Sayan Mts.; 
the old records indicating 'Altai'in fact refer to the Sayan 
Mts. (Obydov, 2000). Chorotype: SIB. Range character
istics: EEur(NE)-WSib. Distribution in Europe: Rus

sian Plain - Known from a few localities in N.E. Europe
an Russia, w to 50°E, s. to 50°N: Lower Pechora river 

peaches and apricots). Larva: Described by Hfuka (1971 b). 24 001 ermaki (Pachycranion) 
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(Poppius, 1910); Kuya river at the mouth of Pechora -
ZIN; Usa, 6 km below Koliva- ZIN; Salekhard, Labytanan
gi - ZIN. 

Subspecies: laetensis Obydov, 2000, has recently been 
described from Republic of Komi (Usa, Lek-Rogovaia). 

Ecology: In forest-tundra and S. tundra subzones; also 
in alpine zone of Saian Mts. 

Biology: No data. 
Conservation: No data. 

24.002. C. (Pachycranion) schoenherri 

Fischer von Waldheim, 1 822. 

General literature: Check.lists and catalogues - Bre
uning (1935): 1 203. Brezina (1994): 71;  (1999): 75. Deuve 
(1994): 252 [675] . Kleinfeld & Schutze (1999): 39. Kryzha
novskij et al. (1995): 49 [148]. Lorenz (1998): 102. Turin et 
al. (1993): 30. Iconography - Ghiretti (1996): 331. Imura 
& Mizusawa (1996): Pl. 70 [569] . Jakobson (1905): Pl. 4. 

Taxonomy: Listed under Megodontus Solier in Brezina 
(1994), Deuve (1994) and Lorenz (1998). 

Geographical range: E. part of European Russia from 
Nizhnii Novgorod and Kostroma provinces to Urals; W 
and C. Siberia to Irkutsk. Chorotype: SIB. Range char
acteristics: EEur(C)-CSib. Distribution in Europe (and 

adjacent areas): Russian Plain - E. regions of Europe

trict in Kostroma province (Eremin, in litt.) and the Mor
dov reserve (Feoktirstov, 1 979)). To the E. it becomes 
more common and is known from several localities in the 
republics of Mari (loshkar-Ola district - MPGU), Tatar 
(Raifa - Zherebtsov, 1979) and Bashkiria (Y amantau Mt. 
- Kashevarov, 1 986; Ai-River nr. Mesyagutovo - Zinovjev; 
1991 ;  Bashkir reserve and Shulgan-Tash - Koz'minykh, 
in litt. , Irgizla - ZIN), as well as the provinces of Nizh
nii Novgorod (Anufriev et al., 1989), Vyatka (Bebera, 
Medvedskii Bor, Sovetsk- Shernin, 197 4), Perm' (Verkh
nyaya Kvazhva - Shilenkov & Voronov, 1 973; Predura
lye, Perm', Nizhnyaya Kura - Koz'minykh et al., 1 99 1  b), 
and Chelyabinsk (Il'men reserve - Lagunov in litt. , 
Troitsk reserve - Esjunin & Koz'minykh, in litt.) .  The 
N.-most record is known from the basin of Sinya river 
in the N. Ural (ZIN), the S.-most locality seems to be 
Irgizla in Bashkiria (ZIN). From the middle taiga to the 
S. border of the forest zone. 

Subspecies: Except nominate, no subspecies in Europe. 
Ecology: In coniferous and mixed forests. In Krasno

turansky Bor (C. Siberia), it lives in Betula scrub on the N. 
slopes of bare mountains and hills (Anyushin, 1982). Ac
cording to Tselischeva (2000), in Kirov province it is scarse 
in spruce and small-leaved forests, but rather common in 
Pine forests, where it may even reach the subdominant or 
predominant level. Feoktistov (1979) characterises it as a 
meadow species for the Mordov reserve (C.E. Russia). In 
the Baical region in montane forests up to 700 m, but rare 
(Berlov & Berlov; 1984). 

Transects: Chapter 1 :  I-2; Chapter 8: T-44, 4 7-48 and 50. 
Biology: Activity - No data. Periodicity - Reproduc

tion in May-June, with oviposition during June-July (egg 
size 8.0 x 3.4 mm). The average number of eggs per female 
was 5-6, with a maximum of 1 0-13 eggs in the ovary (f selis
cheva, 2000). Juveniles were mainly active during October. 

an Russia and the Urals. W to 43-44°E (Manturovo dis- 24 002 schoenherri (Pachycranion) 
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24 002 schoenherri 

Hibernation as third ins tar and as (older?) imago (Berlov & 

Berlov; 1 984), as well as larvae. Food (Larochelle, 1 990) -
Preys mainly on molluscs (Kryzhanovskij, 1 953). Larva: 
Described by Sharova (1 958: L3); and by Berlov & Berlov 
(1 984: L1 -L3). Food - No data. 

Conservation: No data from Europe, but in the Asian 
part of the Siberian taiga, apparently very abundant. 

25. INIOPACHYS SOLIER, 1 848 

25.001. C. (Iniopachys) auriculatus 

Putzeys, 1 872. 

General literature: Checklists and catalogues - Bre
uning (1934): 964. Brezina (1994): 61;  (1999): 76. Deuve (1994): 
220 [57 4] . Kleinfeld & Schutze (1999): 28. Lorenz (1 998): 91 .  
Turin et al. (1993): 31 .  Iconography-Fore! & Leplat (1998): 
fig. 101-104. Ghiretti (1996): 275. Imura & Mizusawa (1996): 
Pl. 45 [387] . Rautenstrauch (1 994): Pl. 68. 

Geographical range: Endemic species from the Iberi
an peninsula. Chorotype: WEU-IBEN. Range charac
teristics: Iber(N). Distribution in Europe: Iberian Pen
insula - N. Spain, Cantabrian Mts. 

Subspecies: a) subsp. auriculatus - C. Cantabrian chain: 
Picos d'Europa (Cornion, Urrieles, Andara). b) subsp. 
ubinensis Puissegur, 19 55 - W. Cantabrian chain: Pefia Ubifia 
Massif. Also in Pefia de Oriniz ((ssp.) ornizensis Meyer, 1 998). 
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25 001 auriculatus (lniopachys) 

Ecology: Subalpine and alpine zones; prairies from 1 600 
to 2500 m. The main habitat is snow field margins, espe
cially on rocky and stony soil, where the beetles are able to 
move down to deeper layers if the upper stones get too 
hot in sunshine; very thermophobic and thus found most 
frequent near the surface during the early morning (Casale, 
Assmann, pers. obsern ) .  

Transect: Chapter 8: T-98. 
Biology: Activity - During the summer exclusively 

nocturnal, but in spring also day active (on sunlit rocks, 
whilst still surrounded by snow and ice (Hrusa,pers. comm.). 
Periodicity - Adults are found from May to September/ 
October. Teneral adults are found from July to September 
(Assmann, pers. obsem; Du Chatenet, 1 986). Food - Spe
cialist in crushing shells of snails by means of the short but 
powerful mandibles (similar to Llcinus species, cf. Brand
mayr & Zetto Brandmayr, 1 986). Most snails eaten belong 
to the genus Pyrenaearia. Other helicid species are rarely 
crushed (e.g. He/ice/la species) . Snails with very thick and 
hard shells (e.g. cyclophorids of the genus Chlochlostoma) 
are not attacked. Larva: unknown. 

Conservation: Protected in the Picos de Europa Na
tional Park. 

25.002. C. (lniopachys) pyrenaeus 
Audinet-Serville, 1 821 . 

General literature: Checklists and catalogues - Bre
uning (1934): 960. Brezina (1994): 61 ;  (1999): 76. Deuve 
(1 994): 219 [573]. Kleinfeld & Schutze (1999): 28. Lorenz 
(1998): 9 1 .  Turin et aL (1 993): 3 1 .  Iconography - Fore! & 

Leplat (1 995): Pl. 28-29; (1998): fig. 99-100. Ghiretti (1996): 
274. Imura & Mizusawa (1 996): Pl. 45 [386] . Rautenstrauch 
(1994): Pl. 67-68. 

Geographical range: Endemic species of the Pyrenees, 
both on the French and Iberian sides. Chorotype: WEU-



25 002 pyrenaeus (lniopachys) 

PYRE. Range characteristics: Iber(NW). Distribution 
in Europe: France - Only in the Pyrenees: from the 
Pyrfoees Atlantiques (Pie d'Orhy) to the Pyrfoees Orien

tales (Massif du Canigou, Lac du Laurenti). Iberian Pen
insula - Restricted to the Pyrenees, distributed in most of 

the higher parts of the chain. 

Subspecies: a) subsp. pyrenaeus (s.sti') - W. Pyrenees, 

C. Pyrenees, present also in the E. Pyrenees (Andorra, Car
litte and Puigmal) . Some forms have been maintained by 

Deuye (1 994) as distinct subspecies: e.g. cephalicus Csiki, 

1 927, and the recently described c) jeanneli Deuve, 1 994-

Hautes-Pyrenees, E. of Cauterets and in Haute-Garonne. 

b) subsp. costulus Gehin, 1 885 -Very local in the French 

Aude, Canigou Massif. 

Ecology: In the subalpine and alpine zones in gravelly 

places, generally above 1 800 m. Exceptionally, in the W.

most populations it can be found above 1 500 m; especially 

at moderately humid places with a thin and open vegeta
tion of grasses, with shelter from the wind (Forel & Leplat, 

1 995; 1 998). At the lowest altitudes found at the bottom 

of snow fields on N. slopes (Du Chatenet, 1 986). 

Transects: Chapter 8: T-93-94. 
Biology: Activity - Predominantly nocturnal; probably 

similar behaviour as C. auricu/,atus. Periodicity - Active from 

the second half of June (sometimes the end of May) until 

the second half of September. Almost nothing is known 
about the deYelopment of the species; two larval stages were 

observed, both with a duration of 8 days, from which it may 

be concluded, that the total development of the species prob

ably takes place in a relatively short period of time (Forel & 
Leplat, 1 995). Food: arthropods and snails (Larochelle, 1 990). 

A most oligophagous snail predator with asymmetric man
dibles that have strong double teeth on the left mandible, 

thus forming a typical shell-cutting apparatus. The species 

lives syntopically v.'ith two abundant snail species: Arianta 
xatarti (Farines) (Helicidae), a species with rather thin shells, 

in the Canigou population, and the stronger Iyrenaearia car
asca/ensis (de Ferusac) (Helicidae) in most populations in the 

C. Pyrenees and the Atlantic Pyrenees; it was shown that the 

mouth-parts of the individuals in both areas were adapted 
to the thickness of the shells of the most abundant snail 

species (Assmann et aL, 2000; see also Fig. 6.10, 6.1 1 and 

colour photo in Chapter 6). Larva: Described by Raynaud 

(1975). Food - No data, but probably also snails. 

Conservation: Not endangered; subspecies costulus, 
however, is rare and very local. 

26 CHRYSOCARABUS C. G. THOMSON, 1 875 
(INCLUDING 27 CHRYS01RIBAXREITTER, 1 896). 

Note: In many works, including Turin et aL (1993), 

Chrysotribax has been treated as a separate subgenus. Fol

lowing the latest insights in the taxonomy of this species 

group, we regard Chrysotribax synonymous to Chrysocara
bus, and therefore the respective species have been re-num
bered successively as 26.006 for C. hispanus F. and 26.007 for 

C. rutilans Dejean (see also the Checklist, p. 59, and Key to the 
adults, p. 1 18). The taxonomically distinct species C. olympiae 
probably merits to be placed in a separate subgenus (see 

note on p. 270). 

26.001. C. (Chrysocarabus) auronitens 
Fabricius, 1 792 

General literature: Checklists and catalogues - Bre

uning (1 936): 1 462. Brezina (1994): 75; (1999): 68. Deuve 

(1994): 263 [696]. Kleinfeld & Schiitze (1999): 40. Kryzha

novskij et a/. (1995): [49] 1 53. Lorenz (1998): 102. Turin et 
al. (1993): 3 1 .  Iconography - Casale et al. (1982): fig. 1 54. 
Darnaud (1977, 1 978b, 1 980b, 1 981a): Pl. 1 ,3,1 1 ,12. Forel & 

26 001 auron�ens (Chrysocarabus) 
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Leplat (1995): Pl. 42-52; (1998): fig. 1 48-149. Ghiretti (1996): 

359-364 (s.L). Imura & lvfizusawa (1 996): Pl. 75 [595]. Ja

kobson (1905) : Pl. 3. Pavicevic & Mesaros (1 997): cd-rom. 

Rautenstrauch (1994): Pl. 1 00-102. 

Taxonomy: In most works (e.g. du Chatenet, 1 986; 

Fore! & Leplat, 1 995) many forms have been regarded as 

valid subspecies, which makes this group one of the most 

complicated in all Carabus species. In many works, C. p11nc
tatoauratus (including all related forms) has been treated as 

a separate species (see under 'subspecies'). The results from 

recent works however reveal that this taxonomy, based on 

morphological characters, is not correct. Assmann & Weber 

(1997) studied allozyme polymorphism in C. p11ntatoaura
tus populations from across its whole range and construct

ed dendrograms by lJPGMA cluster analysis, using four 

aurrmitenspopulations from the Montagne Noire (S. France, 

subsp . .festivus) as a possible outgroup. Surprisingly,.festiv11s 
does not behave as an outgroup. Rather, the analysed pop

ulation from the Canigou (punctatoa11ratus canigouensis) 
branches off at a deeper position. However, they are prob

ably too closely related to be an outgroup in terms of this 

tree. Allozymes are not going to vary much, the underlying 

genes may be more different (Clapp,pers comm.). In a DNA 

survey, Rasplus (pers. comm.) found a similar result, not in 

agreement with the division into two 'subspecies groups' 

(punctatoauratus and auronitens) . The haploids from the E.

most and W.-most parts of the Pyrenees are more distant 
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from a group formed by auronitens and C. Pyrenean puncta
toauratus populations. Therefore, it is better to regard, at 

least at the moment, subspecies taxonomy in this group as 

provisional (cf. Assmann, 1 995). 

Geographical range: C. European mainland, in the W. 

from French Pyrenees and Atlantic coast (only in the N.W., 

e.g. Bretagne) to Poland, Romania and Ukraine (Carpathians) 

in the E., and from the Alpine chain in the S. to Germany 

in the N. Chorotype: CEU. Range characteristics: CEur. 

Distribution in Europe: Netherlands - It occurs in two 

relatively small and isolated areas in the C.E. part of the 

country; in the appropriate habitat rather abundant and 

possibly expanding W.-ward. Belgium - In the past it was 
distributed wider (Desender et aL, in prep.; see Consemation), 
but nowadays distributed in the E. and the S. forested 

areas; mostly rare, usually restricted to altitudes above 200 

m. In the Foret de Soignes present with the notable, bico

loured form putz!Ysi, characterised by head and pronotum 

cupreous reddish and elytra dark violet to blackish. Ger
many - Most of Germany, but not in Schleswig-Holstein, 

Mecklenburg-Vorpommern and Brandenburg: in the low

lands of Lower Saxony, exclusively in the C. part of the 

region between the rivers Weser and Elbe (especially Liineb

urger Heath, N.-wards to Hamburg and S.-wards to the 

montane areas) . Within its range, especially in montane 

areas, generally rather abundant, e.g. in the mountains of 

E. Germany (Erzgebirge, Harz, Thuringer Wald) often the 

most abundant species. Also reaching the lowland forests 

of Westphalia, to the Dutch border, rather common (Gries 

et aL, 1 993). Poland - Reported from most provinces ex

cept some areas in the N. and E. However reported from 

the area near the Baltic Sea, between Stettin and Dantzig 

(Mossakowski, in litt.). Russian Plain - Only found in the 

Ukrainian Carpathians; according to Medvedev (1950), the 

E. border lies in the adjacent Bessarabian-Podolian forest

steppe. Czechia & Slovakia - Distributed in all territory, 

throughout hills and mountains; the two subspecies auro
nitens and escheri are sporadic to common in forested hills 

and mountains. Hungary - A typical montane, however 

rare species in Hungary (subsp. krausst), only in the W. in the 

K6szeg and Sopron Mts. Romania - Restricted to the Car

pathian upland. Balkan Peninsula - Only in the N.-most 

part of Slovenia (Kosenjak, Mozirska Planina, Pohorje Mts., 

Storzic) and E. Croatia (Pakrac); unconfirmed for Serbia (Ba

nat?). Austria - Distributed all over the country except the 

lower parts in the E. where it is almost absent. Switzerland 

- Only N.W. of the line Zermatt - St. Gallen, widely distrib

uted and, especially in the montane zone, locally common; 

not on the S. slope of the Alps and in the S. valleys of Tessin 
and Graubiinden. Italy- Restricted to two small areas in the 

Alps in the N. of the country: 1) Val d'Aosta (Dora Baltea) in 

the N.W., and 2) in the N.E. close to the Austrian border 

(Trentino-Alto Adige, Carnian Alps, Val dell'Adige). France 
- Widely distributed throughout the territory except the W. 

C. auronitens auronitens (see below) is continuously distribut-



ed from the Belgium border in the N. to the Hautes-Alpes 
in the S.E. and to the Cevennes (Lozere and Tarn) in the S.; 
in the \�'. it is almost absent from the lowlands from Le 
Havre to Toulouse. The main area of distribution, howev
er, includes in the W. the hills of the Normandie (E. Calva
dos, E. of Eure-et-Loire, area of the Orne), as well as the 
hills of Haute Vienne, near Limoges. S.-wards up to the 
environs of Rodez, the Montagne Noire (near Carcassone) 
and the .Monts de Lacaune. It lives isolated in the W. of 
Brittany, and two very small areas (Forets d'Ecouves and de 
Cerisy (Normandie, Calvados)) the latter one occupied by 
the remarkable, black-bluish form cupreonitens Chevrolat 
(often regarded as a good subspecies); this form is rare in 
the Foret d'Ecouves, where it lives together with the green
ish nominate form. Isolated in the C. and E. Pyrenees, 
between river Neste in the W. and the Canigou massif, C. 
auronitens punctatoauratus lives (see below) in a complex of 
scattered and isolated populations. Iberian Peninsula -

Limited in C. Pyrenees (onlypunctatoauratus), mainly in riv
er valleys (e.g. Valle de Aran, de Segre). 

Subspecies: See remarks under Taxonomy. Mossakows
ki (in !itt.) believes that there is a clear distinction between 
the forms that have been attributed to C. auronitens and C. 
pundatoauratus Germar. In fact a complex, consisting of 
two semi-species, auronitens and punctatoauratus, which are 
regarded by several authors as separate species. However, 
although geographically isolated (see map),punctatoauratus 
(Malausa et al., 1 984; Puissegur, 1 964), seems to be con
specific with auronitens from a genetic point of view (see 
also Brezina, 1 994, 1 999; Deuve, 1 994). All subspecies that 
are or were attributed to the punctatoauratus-group, live at 
altitudes between SOO and 2300 m (Forel & Leplat, 1 99S; 
Assmann,pm. observ.). The following subspecies have been 
mentioned in the key: a) subsp. auronitens - C. Europe 
(excluding E. Alps and Carpathians) to Belgium, the Nether
lands, Germany, S. Poland, Czechia, N.W. Italy; b) subsp. 
costellatus Gehin, 1 882 - C. and \V. France: Auvergne, 
Bretagne. c) subsp. kraussi Vacher de Lapouge, 1 898 (=in
tercostatus Gredel, 1 8S4) - W. Hungary, E. Alps of Austria 
(except Vorarlberg) and N.E. Italy, Veneto and Venetia 
Tridentia. d) subsp. festivus Dejean, 1 826 - S.\\'. France, 
Aude, Montagne Noire, Mts. de Lacaune, Tarn. e) subsp. 
escheri Palliardi, 1 82S - Carpathian Mountains to W 
Ckraine, Romania and isolated in E. Croatia. t) subsp. 
punctatoauratus Germar, 1 824 - The most isolated taxon 
of the auronitens-complex. S.W. France, Pyrenees on both 
sides. Some local forms of punctatoauratus merit recognition 
as distinct subspecies (of a valid species) in the opinion of 
several authors (see Deuve, 1 994; Forel & Leplat, 1 995; 
Zaballos & Jeanne, 1994); the main 'subspecies' are: mon
tanus Gehin, 1 882 - C. and W Pyrenees, on both French 
and Iberian sides;farinesi Dejean, 1 826 - S.W France, Ariege, 
Aude. barthei Barthe, 1 9 1 2, close to Jarinesi - S.W. France: 
Belesta forest and vicinity and canigouensis Schaefer 1 966, -
S.W. France, Canigou massif. 

Ecology: Silvicol (Mand!, 1 972). Stenotopic species of 
forests in hills and mountains, but also in the larger low
land forest complexes in the atlantic zone (Ibide, 1 977; 
Turin, 2000; Gries et al., 1 973). According to Hoffmann 
(1907), in C. Europe from 300 to 2SOO m. It regularly in
habits forests of average moisture, preferably moist decid
uous and mixed forests, especially montane Fagetalia. Gen
erally, it seems to avoid open stands as well as pure Pinus 
and deciduous stands with Bettt!a and Q11ercus, at least in 
the N. part of the territory and at low altitudes (Gries et al., 
1 973; Thiele, 1 977). However, in the Netherlands it was 
found in damp coniferous forest on sandy soil, although it 
seems to prefer loamy or clayish, often humus-rich soil. In 
W. Germany in many types of forest (Koch, 1989; Niehues 
et al., 1 996 (see below); Thiele, 1 977). Apart from this 'silvi
col' habitat preference, .Mossakowski (in !tit.) reports that 
some forms of punctatoauratus live exclusively in open stands, 
e.g. the populations of the Plateau Guillem in the W. part 
of the Canigou. In the upper part of the montane and in 
the subalpine zones, the species inhabits also open land 
(e.g. heathlands with Caffuna and Vaccinium) (e.g. Hemmer 
and Terluter, 1 987); this is also true for the heathlands in 
the Liineburger Heath (altitude about 1 50 m - Assmann, 
pers. observ.), and for the Hochsauerland where many cara
bids can be found in anthropogenic heath, besides C. auro
nztens also C. an1ensis, C. gfabratus and C. probfematicus (Gross
eschallau, 1981 ;  Weber in lit.) . In the C. European moun
tains, it can be found up to 2400 m in the S. side of the 
Alps (Italy: Aosta Valley and Trentino); in N.E. exclusively 
montane, from 1 000-1 200 to 2200-2400 m; in Aosta Valley 
in Pinus forests and pastures (Fagetalia are not present in 
that area) . Most abundant in forests of middle altitudes, 
and there it shows a preference for the cooler types of forest 
which are exposed to the N. or E. Rarely in the high alpine 
zone in open country. Also in Rhone-Alpes regularly above 
700 m (Coulon et al., 2000). In Hungary also a typical mon
tane species and mainly found in the spruce belt (Bazzanio
Abietum prealpinum) but also in alder and beech forest. In 
E. Croatia also a forest dweller oflowlands and hills (Pav
icevic & Mesaros, 1 997) . .  Moisture is obviously an impor
tant factor, because it avoids sites that are too dry. In spring, 
dispersing individuals can sometimes be found in open 
country at some distance from the nearest forest edge (> SO 
m), even during daytime (Turin, observ. from Netherlands). 

Transects: Chapter 1 :  I-1 ; Chapter 8: T-1 6, 20, 23, 25-
35, 63, 73, 77, 79-80 and 89-94. 

Biology: Activity - :Mainly night active, but with an 
average of30-45% day activity during the reproduction pe
riod (Thiele & Weber, 1 968). Periodicity - Reproduction 
at lower altitudes in spring; deYelopment occurs without 
obligate diapause and both adults and larvae can be found 
in all seasons (Arndt, 1 989; Hlirka, 1 973; Stiprajs, 1 964) . In 
the Westphalian Lowlands CW. Germany), the species is 
stricktly univoltine, with egg production, roughly, between 
the 2nd week of April and the 3rd week of May, pre-imag- ..;pu : . \ J .  l ' \ ln 
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inal stages during summer and early autumn and young 

beetles hatching from the beginning of August until Octo

ber (Weber & Heimbach, 2001). Schwoppe etaL (1 998) car
ried out an allocation experiment by transferring specimens 
from the Westphalian highlands into enclosures in the low
lands and also here, strickt univoltism was observed. In 
the upper parts of the montane (and subalpine) zones, the 
reproduction period is in summer (mainly June-August), 
when the tenerals and larvae also occur (Hemmer & Terlut
ter, 1 987), indicating a 2-year cycle of development for C 
auronitens at higher altitudes. The adults hibernate in small 
to large groups under bark and in tree trunks, in the ground 
or in mosses. Attraction of the sexes during the mating 
season in spring, especially of males by females, was shown 
by pitfall experiments where almost three times more males 
were caught in female-baited traps than in male-baited traps. 

No sexual attraction of teneral specimens could be ob
served during the autumn season (Baumgartner, 2000). 
Copulation takes place after hibernation in March-May in 
the plain and a little later at higher altitude (HU.rka, 1 973; 
Weber, 1 999); at higher altitude in S. Europe, the main 
activity period is in June-July with an aestivation diapause 
during August (Sturani, 1 962) .  The species seems to need 
relative high temperatures for successful reproduction; 
Weber (1987, 1 999) observed that in case of an extreme 
cold spring, reproduction almost stops and the animals 
hibernated a second time, consequently reproducing next 
spring instead, without loss of large numbers, because the 
first year survival is invariably high (Hackmann et aL, 1 998). 
The Westphalian populations consist of several age-cohorts 
each year, \vith survival probabilities of 65% from the 1 st 
to the 2nd spring season, 60% from the 2nd to the 3rd 
spring, 55% from the 3rd to the 4th spring and about 40% 
from the 4th to the 5th spring (Hockmann et aL, Le.). The 
oldest females observed were 6.5 years old (\Xi'eber & He
imbach, 2001).  In E. Europe, copulations of young adults 
were observed in the autumn (Czechia - Niedl, 1 969) and 
fertilised eggs were found in the ovaria of hibernating fe
males in early spring (HU.rka, 1973). Oviposition from March 
until June in the N. of its distribution and from May until 
August in the S. (Italy - Casale et aL, 1 982). Females lay 
approximately 30-50 eggs (size 5 x 1 .5 mm). Larvae gener
ally occur from May until October, L1 :  May-July, L2: June
August and L3: mainly from July until October. Pupae can 
be found from July onwards, but a proportion of the L3-
larvae hibernate and pupate in the spring (Stiprajs, 1 964); 
teneral animals from these larvae can be found in June
July. Others emerge in autumn during the period August
October and must forage actively before hibernation, while 
surviving old adults are dormant from the end of spring 
until the reproductive season in next spring (Weber, 1 999). 
Individually marked, captured and regularly recaptured an
imals of a local enclosed population in Westphalia, showed 
over the years a remarkable constancy of activity-related and 
weight-related characters, which suggests that these charac-
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ters such as phenotypic behaviour as well as egg-produc
tion/ offspring and longevity might probably be determined 
genetically to a high degree (Baumgartner et aL, 1 997; Baum
gartner, 2002 (in prep.)). Hardening of the exoskeleton takes 

40-50 days. In the N. of its area of distribution, the develop
ment takes 7-8 months including hibernation as larva, and 
about 2-3 months in the S. (without larval hibernation). 
Eggs: about 10-14 days, larvae all together, including 9- 10 
days prepupal stage, ea 65 days: Ll: 10  days, L2: about 14 
days, L3: 35-40 days and pupa about 1 4  days (HU.rka, Le.; 
Sturani, Le.). During the period of activity it is not easy to 
catch the animals, because they hide under stones or deep 
under mosses and in leaf litter. In contrast to this, they can 
very easily be found during hibernation from October on
wards, when they hide under bark or in tree trunks, often in 
numbers, or in company of ychrus and other Carabus spe
cies (Forel & Leplat, 1995; own observations). Weber (1999) 
investigated in detail the dynamics of populations in West
phalia (\X'. Germany), especially according to individual traits 
and survival. In general, small beetles that emerged early 
showed higher mortality, particularly during the first two 
weeks. Furthermore, the individual survival probability was 
higher the later a beetle was recorded for the first time dur
ing the spring season. Food (Larochelle, 1990) - In the 
field, various insects, caterpillars, myriapods and earth
worms. In captivity, they accept live and crushed snails and 
slugs, raw meat, fish, liver, gingerbread soaked in milk or 
sugared water, ripe fruits (apples), banana skins and Gruyere 
cheese. Larva - Described by Heer (1936: L3), Vacher de 
Lapouge (1906: L1-L3), Bengrson (1 927: Ll), HU.rka (1971b) 
and key: Arndt (1985, 1 991b).  Food - earthworms and 
snails in the laboratory (Arndt,pers. observ.); in general, the 
same as the adults (Forel & Leplat, 1 995). Dispersal power 
-The beetles are good tree climbers (Hackmann et aL, 1989), 
and they have been observed climbing plants and trees (Ger
many - Wachmann et aL, 1 995; Italy - Casale, pers. obsen:). 
According to Gries et aL (1973), forest type has no effect on 
its distribution CW. Germany, Westphalia), but in the Nether
lands it was absent from several small forests patches within 
its distribution (E. Lam,pers. comm.). It is able, however, to 
cross at least small areas of open country (see Ecology). 

Conservation: In the proper habitat C auronitens is often 
a rather abundant species and it seems that it has the ability 
to resist severe ecological calamities through relatively high 
numbers and a good power of dispersal. Probably only en
dangered in case of serious deforestation and subsequent 
destruction of the landscape infrastructure. In Flanders, Bel
gium, results from genetic markers suggest a much wider 
distribution in earlier times, which was supported by arche
ological data (Desender et al., in prep.). The species showed an 
extreme genetic variability over the isolated (relict?) popula
tions. Blumenthal (1981) calls it a partly suitable indicator, 
being a real forest species and sensitive to barriers that might 
impede dispersal. Terlutter (1 990) and Niehues et aL (1 996) 
were able to re-construct the recent history of dispersal in a 



landscape in Westphalia (W Germany) from the distribu
tion of allele frequencies in a large meta population. Over a 
distance of more than 20 km, a gradual shift of more than 
90% in the frequency was found. The authors conclude that 
C. auronitens survived the nearly complete deforestation of 
the area, that took place during the Middle Ages and early 
modern times, in a few small refugia S.W of Miinster. It is 
supposed that, in these refugia that are isolated from each 
other, the allele frequencies shifted in opposite directions, 
caused by 'random drift'. After regeneration of the semi
natural forests in the region, C. auronitens might have been 
able to recolonise the lost territory in a relatively short time, 
the populations from the different refugia combining in one 
metapopulation. When observing a number of populations 
of the Teutoburger Wald (Lower Saxony, W Germany) over 
a 5-year period, largely synchronous fluctuations were ob
served, probably due to a unknow key (possibly climatic) 
factor that influenced the survival probability of adults and/ 
or the reproduction rate (Giers-Tiedtke et aL, 1998). The fact 
that such a key factor even effects populations in rather stable 
habitats, such as the Melico-Fagetum of the Teutoberger 
Wald, is highly relevant for biomonitoring programs con
cerning forest species. The form cupreonitens, occurring in the 
Foret de Cerisy, is protected by law in France. The statement 
of Pavicevic & Mesaros (1997) that some forms are endan
gered, for example the subspecies escheri Palliardi, is highly 
disputable; escheri is widespread and very common (Casale, 
pers. observ. ). 

26.002. C. (Chrysocarabus) lineatus 

Dejean, 1 826. 

General literature: Check.lists and catalogues - Bre
uning (1936): 1 448. Brezina (1994): 76; (1999): 71 .  Deuve 
(1 994): 261 [694]. Kleinfeld & Schutze (1999): 40. Lorenz 

26 002 lineatus (Chrysocarabus) 

(1998): 1 04 (basi/icus Chevrolat, 1 837). Turin et aL (1993): 
31 .  lconography- Darnaud (1979a): Pl. 7. Fore! & Leplat 
(1995): Pl. 40; (1998): fig. 1 1 7-141. Ghiretti (1996): 356-358. 
Imura & Mizusawa (1 996): Pl. 75 [594] . Rautenstrauch 
(1994): Pl. 98-99. 

Geographical range: Endemic of W Pyrenees and N.W 
Iberia. Chorotype: WEU-IBEN. Range characteristics: 

Iber(N). Distribution in Europe: France Geanne� 1 941; 
Bonadona, 1 971) - Restricted to the S.W-most part, close to 
the Spanish border, inhabiting an area in the French Pays 
Basque; montane W part of the Pyreenees Atlantiques, be
tween St. Jean-de-Luz and Larrau. Iberian Peninsula 

(Deuve, 1986; Zaballos & Jeanne, 1994) - The C. /ineatus
hterah's-complex, as treated here (see below), is restricted to 
the N.W, including the W-most part of the Pyrenees. It 
stretches from the Sistema C. in the S. (Serra da Estrella, 
Sierras de Gata, de Gredos, and de Bejar; Pena de Francia), to 
the N. Iberian chain (Galician and Cantabrian Mts., Mts. de 
Leon, Sierra de la Demanda) and to the W Pyrenees. Disjunct 
in C.E. Portugal and C.W Spain (Fore! & Leplat, 1 995). 

Subspecies: Many infraspecific forms have been de
scribed: similar to C. auronitens (see below), two semi-spe
cies (C. /ineatus and C. lateralis) belong to lineatus in the 
widest sense. They are maintained by several authors (see 
Zaballos & Jeanne 1994) as distinct species. a) subsp. lin
eatus - Cantabrian Mts. b) subsp. troberti Kraatz, 1 860 -
Mt. Ursui - W Pyrenees, both on the French and Spanish 
sides; Navarra, from Puerto de Larrau to Vall. d'Oria and 
Sierra Urbassa. c) subsp. lateralis Chevrolat, 1 840 - W 
Cantabrian chain, Galician Mts., N. Portugal, Serra da Es
trella. d) subsp. leonensis Born, 1918  - Mountains of 
Leon. e) subsp. sahnantinus Bolivar, 1922 - Iberian C. 
chains: Sierra de Gata, Sierra de Francia and Sierra de Bejar. 

Ecology: Eurytopic forest species. From lowland 
woodlands to the alpine zone, but especially at middle 
altitudes between 350 and 1 800, sometimes up to 2000 
m; inhabiting coniferous forest, Fagetalia, and Castanea 
forests and forest edges, rare in alpine prairies (Du 
Chatenet, 1986). It is rather tolerant to moisture and oc
curs in very dry as well as humid (but not too wet) places 
(Fore! & Leplat, 1 99 5); in general with a preference for N. 
expositions. A good example of the strong eurytopy is 
that it was able to settle the non-indigeneous Eucajyptus 
forests, a hostile habitat for many European surface-dwell
ing species (Casale,pers. observ.) . 

Transects: Chapter 8: T-95-98. 
Biology: Activity - Nocturnal. Periodicity - The to

tal period of activity is relatively short: 1 -2 months (Fore! & 
Leplat, 1995; 1 998); oviposition from the end of April to 
the end of May (or later, depending on altitude), and the 
eggs (size 7 x 1 .7 mm, white) hatch after 1 0-20 days. The 
larvae are extremely fast and voracious; the teneral adults 
appear after about 2 months, depending on individual con
stitution before entering aestivation diapause. They devel
op in a cell made by the adult, in the soil or under a thick �Pt:< :L \ l. !' \ In 
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layer of mosses at higher altitudes (Forel & Leplat, Le.). 
Hibernation of adults mainly in trunks or under mosses, 
or in the soil (Du Chatenet, 1986). Food (Larochelle, 1990): 
captured in traps with bait consisting of gingerbread, raw 
meat, snails (Helix spp.), earthworms and beer. Larva: 
Described by Raynaud (1975). 

Conservation: Not endangered. In Cantabria, it shows 
an ability to colonise even the non-indigenous Eucafyptus 
forests (Casale,pers. observ.). 

026.003. C. (Chrysocarabus) olympiae 
Sella, 1 855. 

General literature: Checklists and catalogues - Bre
uning (1936): 1442. Brezina (1994): 76; (1999): 71 .  Deuve 
(1994): 260 [692] . Kleinfeld & Schutze (1999): 40. Lorenz 
(1998): 102. Turin et aL (1993): 32. Iconography- Casale et 
aL (1982): fig. 1 50. Ghiretti (1996): 354. Imura & Nl:izusawa 
(1996): Pl. 74 [591] .  Rautenstrauch (1994): Pl. 97. 

Taxonomy: Some individual forms have been described 
(see Casale et aL, 1982). Note: According to the results of 
the DNA-analysis (Imura et aL, 1 998), C. o!Jmpiae is very 
remote from the rest of Chrysocarabus-species, and its rank
ing in a separated subgenus (Sellaecarabus Sturani, 1 947) 
seems reasonable (see also Casale et aL, 1982). 

Geographical range: Endemic species of the Italian 
W Alps. Chorotype: SEU-ALPW Range characteristics: 
Alpi(W). Distribution in Europe: Italy - An extremely 
local species, endemic to the W Alps (Piedmont: Biellese 
Prealps, Alta Val Sessera). 

Subspecies: No subspecies. 
Ecology: In forests (Fagetalia) from 850-900 to 1 200 

m, where it behaves as a true forest species, and in subal
pine pastures, up to 1 650 m, especially in the filododendron 
zone (Casale et aL, 1982). 

26 003 olympiae (Chrysocarabus) 
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Biology: Activity - Night active. Periodicity (Ma
lausa, 1 978a; Sturani, 1 94 7) - Reproduction in spring. 
Adults are mainly active from May to July after which 
they enter an aestivation diapause during August. There 
is a second period of adult activity in the end of August
September followed by hibernation from October until 
the following May (Sturani, 1 962) . Development of eggs 
(size 6 .5 x 2 mm) : 9-1 0  days; larvae, all together, includ
ing 1 0  days prepupal stage: 60- 75 days and pupae: 1 5- 1 8  
days (Sturani, L e.). Malausa found in experiments a sec
ond form that differs in reproductive strategy, with an 
imaginal diapause and reproductive success only after 5 
months oflow temperatures (<5°C). Food (Larochelle, 
1 990; Casale et aL, 1982) - In the field a specialised snail 
predator, notably hunting on a small, locally abundant, 
red slug Arianta arbustorum L. that lives on the Yellow 
Gentian. It also hunts on other slugs (Arion and Limax 
spp.). In the laboratory, it accepted red meat, earthworms, 
live slugs and snails (various Helix spp.), live insects of 
Orthoptera and Coleoptera, raw meat, cooked vegeta
bles, potatoes, fruits and gingerbread. The adults are 
also reported to be cannibalistic (Sturani, 1 94 7; 1 962). 
Larva: Described by Sturani (194 7) and Raynaud (1 962). 
See Casale et aL (1 982: Ll -L2) also for pupa. Food - in 
captivity, same as adult. 

Conservation: The species is a relict that probably sur
vived the quaternary glacial period in some refugia, under 
favourable conditions. This extremely vulnerable species 
is protected by national and European law (also in CITES), 
but ineffectively. In the last years, however, the size of 
some populations (including the typical one) is increas
ing. The forest-dwelling populations are highly sensitive 
to forest cleaning (Casale, pers. observ.), due to the influ
ence of light (sun) and high temperatures on eggs and 
larvae. The species was successfully reared in the laborato
ry (Malausa 1 977, 1 978a;) and subsequently introduced in 
the Mercantour National Park in France; however intro
duced 'populations' did not survive (Malausa,pers. comm.). 
In the Mercantour, one specimen was found that could 
probably be a hybrid between C. solieri and C. o!Jmpiae. It 
was also introduced near Grenoble. 

026.004. C. (Chrysocarabus) solieri 
Dejean, 1826. 

General literature: Checklists and catalogues - Bre
uning (1936): 1444. Brezina (1994): 74; (1999): 71 .  Deuve 
(1994): 260 [693] . Kleinfeld & Schutze (1999) :  41 . Lorenz 
(1998) :  104. Turin et aL (1993): 32. Iconography- Casale at 
al. (1982): fig. 157. Darnaud (1978c): Pl. 4. Forel & Leplat 
(1995): Pl. 35-40. Ghiretti (1996): 354-356. Imura & Nl:izusa
wa (1996): Pl. 74 [592]. Rautenstrauch (1994): Pl. 97-98. 

Taxonomy: Monographic contributions on this spe
cies were published for France by Bonadona (1973) and for 
Italy by Casale & Cavazzuti (1975). A detailed study of the 
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genetic composition of this species across much of its dis
tribution was carried out by Rasplus et aL (2000). The re
sults showed a distinct position of C. solieri bonettianus and 
the close genetic clustering of distant populations of C. 
solieri liguranus and C. solien· solieri as well as confirming the 
hybrid origin of the form C. solieri eurtii. C. sofieri clairi 
clustered with C. solien· vesubiensis, suggesting that the first 
is a melanistic form of the latter. This study is being ex
tended to confirm these conclusions. Rasplus et aL (Le.) 
assume that two Evolutionary Significant Units (see p. 428) 
(subspecies bonnetianus and solien) survived the last glacia
tion -wi.thin distinct refugia in France and Italy. 

Geographical range: Endemic species of the W Alps; 
S.E. France, N.W Italy. Chorotype: SEU-ALPW Range 

characteristics: Alpi(W). Distribution in Europe: Italy 
- K\X� Italy; Piemonte, Lombardia (a small area of the 
Apennines at the border of liguria), liguria (W Alps, from 
Cottian to Iigurian Alps, N.-most ligurian Apennines) . 
France - Distributed in the Alps of the S.E.: from Var 
river through Hautes Alpes, Alpes Maritimes, Alpes de 
Haute Provence and Basses A.lpes to Val d'Isere. 

Subspecies: a) subsp. solieri - W Alps, from the Cot
tian to the Maritime Alps, and Basses Alpes near Digne, 
both on the Italian and the French side, mostly at middle 
altitudes but in Iigurian Alps frequent in Rhododendron and 
Alnusat 1 800-2000 m (Casale etaL, 1982). b) subsp. ligura

nus Breuning, 1 932 - ligurian Alps and N.W (Ligurian) 
Apennines, S. Piedmont (Langhe region). c) subsp. clairi 
Gehin, 1 885 - Maritime Alps, mostly on the French side 
(high alpine, in a wide area, with a hybrid zone -with solieri 
sofien). d) subsp. bonnetianus Colas, 1937 - S.E. France: 
Tanneron-Esterel Massi£ e) subsp. bonadonai Colas, 1948 
- France, A.lps of the Provence and S. Maritime Alps. 

Ecology: In foothills with deciduous forests to mon
tane forests (beech, chestnut and pine) and subalpine prai
ries, mostly from 200 to 2000 m; up to 2500 m in the 

Maritime Alps; it prefers silicat-stony and loamy soil which 
is rich in humus, leaf litter and mosses, and relatively 
moist. The habitat preference of the species is the forest 
belt with Castanea or Fagus, and also northerly exposed 
coniferous forests with Pinus and Larix (Casale et aL, 1982; 
Casale & Cavazzuti, 1 975; Forel & Leplat, 1 995). At high 
altitude, it lives in humid alpine prairies, preferably in grav
el, close to snow fields, during day time hidden under 
stones, in Rhododendron scrub and around the stems of 
grape vines (Du Chatenet, 1986). 

Biology: Activity - Predominantly nocturnal. Period
icity - At lower altitudes active from spring to autumn, 
with a first period of activity in May-July, followed by aes
tivation diapause during August and a second peak of adult 
activity during September -October (Sturani, 1962). At higher 
altitude, all activity concentrates in summer; the females lay 
40-60 eggs (size 7 x 2 mm) in separate cells (Sturani Le.). 
Eggs develop in 1 0-1 6 days; the larval stage, including 10-
30 days of prepupal stage, lasts for 60-80 days and pupae ea 
1 5  days (Sturani, Le.) . At high altitudes, the larvae hibernate 
as L2 or L3. Hibernation from October until April/::\fay, 
usually under mosses or in the soil, rare in tree trunks (Casale 
et aL, 1 982). Food (Larochelle, 1990): In the field, it was 
observed eating insects crushed by cars, dead and fresh fish, 
snails and earthworms. In captivity, it accepted the same 
food as adults, including live snails (Helix arbustorum, H. 
pisana, H. variabilis), Isopoda (Armadillium spp.), various lar
vae and fruits, raw and cooked meat, omlettes, cheese, 
gingerbead and bread soaked in water and sugared milk. 
Larva: Described by Bonadona (1966) and Raynaud (1976); 
compare Casale et aL (1982). Food - in captivity, same as 
adults. Dispersal power: A good tree climber (Rasplus, 
Assmann, pers. observ.). 

Conservation: The subspecies bonnetianus is endangered 
by loss of habitat (fire) and urbanisation. Although C. sofien· 
is protected by law in France, the habitat, e.g. in parts of the 
Maritime Alps, has been affected by alpine tourism (ski-runs), 
and urbanisation near the coast. Nevertheless, many popu
lations are abundant and apparently increasing. 

26.005. C. (Chrysocarabus) splendens 
Olivier, 1 791 .  

General literature: Checklists and catalogues - Bre
uning (1 936): 1455. Brezina (1 994): 77; (1999): 72. Deuve 
(1994): 262 [695] . Kleinfeld & Schutze (1999): 41. Lorenz 
(1998): 104. Turin et aL (1993): 32. Iconography- Forel & 
Leplat (1995): Pl. 41-42; (1998): fig. 142-147. Ghiretti (1996): 
358-359. Imura & ::\-1izusawa (1996): Pl. 74 [593] . Jakobson 
(1905): Pl. 3. Rautenstrauch (1994): Pl. 99. 

Taxonomy: Forel & Leplat (1 995) indicate that C. splen
dens interbreeds very easily with other Chrysoearabus spe
cies in most areas where they live in the same habitat; 
from the W to the E. with C. lineatus, C. auronitens (sub
sp. jestivus, subsp. punctatoauratus), C. hispanus and C. ruti-
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/ans; many natural hybrid forms are the result (see Cheek
list, p. 70-71 ). It is of course of great importance, whether 
these hybrids have fertile offspring or not (see Puissegur, 
1 964 and Allemand & Malausa, 1984 for an exact listing). 
A study of the distribution of two main haplotypes within 
the area covered by C. splendens, has opened several possi
bilities, for instance that the taxon comprises a complex 
of two sibling species, and that probably introgression 
has taken place between C. splendens and C. auronitens pune
tatoauratus in their sympatric area of distribution (During 
et aL, 2000). 

Geographical range: S.W. France and E. Spain, Pyrenees. 
Chorotype: WEU-PYRE. Range characteristics: 

Iber(NW). Distribution in Europe: France - Distribut
ed over a large area in the S.W., stretching from the Atlantic 
coast, where it occurs in the lowlands near Dax and Bay
onne, throughout the Pyrenees to the Dep. Pyrfoees Ori
entales. In the N. it reaches the line Oloron - Mt. Canigou. 
Absent from the mediterranean area near Perpignan. A few 
isolated populations exist more to the N.: a) Montagne 
Noire and Gresigne forest, b) forests of Najac and c) the 
N.-most one in the forests near Brive, where it has possibly 
been introduced by man. Iberian Peninsula - On the 
Iberian side restricted to the Basque mountains (Montes 
Vascos, Sierra de Urbasa, Sierra de Gorbea), W. and C. 
Pyrenees (Region de Bolu} 

Subspecies: Morphologically (form of habitus) rather 
homogeneous, but highly variable in colour and size. Al
though some forty infraspecific forms have been described, 
e.g. ammonius of Mt. Noire, foret de Gresigne, l'Aveyron 
and Montirat in Tarn, lapurdanus of Pays Basque, and vitta
tus of S. Landes and Chalosse, Low Valley de l'Adour, we 
agree with Deuve (1994) that none of them merits a sub
specific status (see Taxonomy). 

Ecology: In the lowland woodlands of Landes to mon
tane forests in the Pyrfoees Atlantiques, up to 1 500 m, 
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rarely in the alpine zone (up to 2000 m; Casale,pers. observ.); 
especially in humid forests with a N. exposure but also 
present in very moist scrub in the S. of Landes (Forel & 
Leplat, 1995). In N. Spain also found in grasslands and 
forest clearings at subalpine altitudes (Herrera & Arricibita, 
1990; Assmann, pers. observ. ) .  

Transects: Chapter 8: T-92-94. 
Biology: Activity - Mainly nocturnal (Thiele & Weber, 

1968). Periodicity -The period of activity depends strong
ly on altitude and starts in the second half of spring or in 
the summer (Forel & Leplat, 1995), at lower altitudes, adults 
are active from April-June, followed by a summer period 
oflow activity and some activity of newly hatched animals 
in September (Mossakowski, in litt.) .  Development is very 
similar to that of other Chrysoearabus species: about 1 0  days 
after copulation in spring or early summer, the females 
deposit 30-40 eggs (size 6 x 1 .8 mm) in separate cells at 2-5 
cm deep in soil. Development takes in total about 40-60 
days of which the eggs take ea 14 days and the larval stages 
about 30-40 days (Sturani, 1962). The adults hibernate (of
ten in the company of other Carabus species, such as Chryso
earabus spp., Megodontus spp., Mesoearabus spp., Arehiearabus 
spp. and even Carabus spp. s.str.), usually from September 
until April-May (Forel & Leplat, Le.). Hibernation in soil, in 
mosses, under bark or tree trunks (Casale,pers. observ.; Mos
sakowski, in litt.) .  Food - In the field baited with ginger
bread, snails, earthworms, raw meat and beer. In the lab
oratory, it accepted snails and various fruits (Larochelle, 
1 990). Larva: Described by Raynaud (1975). Food - In 
captivity, raw meat, small slugs, crushed snails and fruit 
(Larochelle, Le.). 

Conservation: Not endangered. 

26.006 C. (Chrysocarabus) hispanus 
Fabricius, 1 787. 

General literature: Checklists and catalogues - Bre
uning (1934): 1050. Brezina (1994): 77; (1999): 67. Deuve 
(1994): 267 [697] . Kleinfeld & Schutze (1999): 41. Lorenz 
(1998): 105. Turin et aL (1993): 32. Iconography - Dar
naud (1983a): Pl. 14. Forel &Leplat (1995): Pl. 52-53. Ghiretti 
(1996): 364. Imura & Mizusawa (1996): Pl. 75 [596] . Jakob
son (1905): Pl. 3. Rautenstrauch (1994): Pl. 72. 

Taxonomy: For discussion on the arrangement of his
panus and rutilans in Chrysoearabus and not in Chrysotribax, 
see Kry to the adults. 

Geographical range: Species endemic to France. Choro
type: SEU-FRAS. Range characteristics: WEur(W). Dis

tribution in Europe: France - Distributed in a coherent 
central area in C.S. and S.W. France, in forests of Montagne 
Noire, C. Massif (Cantal, Baute-Loire to the N.), Cevennes 
and Dr6me. It has two isolates, in the W. in the Corbieres 
and in the E. in the Foret de Saou (Dr6me). In the W., S. 
and E. it is bordered by lowlands and river valleys, e.g. of 
Garonne, Aude and Rhone. The N. border is situated near 



26 006 hispanus (Chrysocarabus) 

tl1e line Puy de Sancy - St. Etienne, the S. border near the 

line Toulouse - Carcasonne - Aude river. 
Subspecies: The species is very homogeneous across its 

range, only latissimus Vacher de Lapouge, 1910, from Mon

tagne Noire, in which the 4th article of male pro-tarsi is 

lacking the ventral lamellae, and dromensis Fore! & Leplat, 

1995 (formerly known as boudeti Beuthin, 1 892; see Coulon 
et aL, 2000), isolated from the other populations on the E. 
side of the Rhone (Drome, Foret de Saou and neighbouring 
forests), perhaps merit the status of distinct subspecies. 

Ecology: Forest species with often a clear preference for 

Castanea forests, however, in Foret de Saou, very abundant in 
conifers but rare in beech (Casale,pers. observ.). In the Ardeche 

and Cevennes especially between 500 and 800 m (Coulon et 
al, 2000), also in Castanea. Rare above 900 m (Fore! & Leplat, 
1995). It can occur in some other types of forest, but mostly 

in significantly lower numbers. The species prefers habitats 
exposed to the N. or E., exceptionally W. but never the S. It 

preferably inhabits humid places with loam and stones. ·where 

the surface is rather dry, it is found deeper in the soil (Fore! & 
Leplat, Le.; Mossakowski, in hit.). 

Transects: Chapter 8: T-89 and 91 .  
Biology: Activity - Nocturnal species. Periodicity -

Spring breeder: the 40-50 eggs (size 8 x 2 mm) are laid after 

copulation, from May onwards and develop in about 1 6  
days (Fore! & Leplat, 1995; Sturani, 1962). The larval stage 

lasts for about 60-80 days (40-55 days after Sturani, Le.), 
and pupal stage (including 3-4 days prepupa) takes 1 5  days. 

Hibernation takes place from the end of September to April 

under bark of old trunks or shallowly in the soil under 
mosses and among roots. Food (Larochelle, 1990): In the 
field, earthworms, snails (Helix aspersa) and various kinds 

of fruit. In captivity also gingerbread, soaked in water, soft
ened Gruyere cheese, caterpillars without hairs, slugs and 

bread soaked in sugared milk. Larva: Described by Raynaud 

er: The beetles are good tree c!in1bers (Hockmann et al, 
1989; Assmann, pers. observ.). 

Conservation: Not endangered; protected by law in 

France. 

26.007 C. (Chrysocarabus) rutilans 
Dejean, 1826. 

General literature: Checklists and catalogues - Bre

uning (1 934): 1 054. Bfezina (1 994) : 77; (1999): 67. Deuve 
(1 994): 268 [698] . Kleinfeld & Schutze (1999): 41 . Lorenz 
(1998): 1 05. Turin et al. (1 993): 32. Iconography - Dar
naud (1 978a): Pl. 2. Fore! & Leplat (1995): Pl. 54; (1998): 
fig. 1 50-160. Ghiretti (1 996): 364-365. lmura & l\Iizusawa 

(1 996): Jakobson (1905): Pl. 3. Pl. 75 [597] . Rautenstrauch 
(1 994): Pl. 73. 

Taxonomy: See C. hispanus and Key to the adults. 
Geographical range: Endemic species of the E. Pyrenees 

and Cataluiia. Chorotype: \X'EU-P'rllE. Range charac
teristics: Iber(NW). Distribution in Europe: France -
S.W. part of France, S. of the river Aude, but in the Pyrenees 

slightly more to the W., crossing the Aude to tl1e upper 

stream of the Ariege: Corbieres and Pyrenees Orientales. The 

area of distribution just reaches the S.-most part of the area 

of a small isolated population of C. hispanus. Iberian Pen
insula - N.E. Spain: Cataluiia, C. and E. Pyrenees. Found 

particularly in river valleys on the Spanish side (e.g. Noguera 
de Tor, Vallferrera, Uobregat, Ter), S. to the Ebro region. 

Subspecies (Lequet, 1982): a) subsp. rutilans-E. P;renees 

on both sides (French and Spanish), all Catalunian chains to 

the Ebro river region. b) subsp. perignitus Reitter, 1896 - C. 

Pyrenees, Andorra and adjacent mountains on the Spanish 

and French sides. c) subsp. opulentus Oberthlir, 1898-Spain, 
C. P;renees: Val d'Aran; high basin of Noguera de Tor river. 
Subspecies jeannei is questionable (see Checklist, p. 66). 

(1975). Food - only snails (Larochelle, Le.). Dispersal pow- 26 007 rutilans (Chrysocarabus) ·" Pl .(J_\ 1 P \ R l  
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Ecology: A rather eurytopic species, in lowland forests 

and scrub, at high altitude sometimes in open country; 

preferably in relatively humid beech or Castanea forests at 
middle altitudes, with a N. exposure, however, also in for

ests with cork oaks on very dry soil, in forests with oaks 
<Q,uercus), along reedlands, wooded road verges and gar
dens to subalpine prairies at high altitude (Du Chatenet, 
1 986; Fore! & Leplat, 1 995, 1998). According to Mossa
kowski (in litt.), mainly close to rivers or creeks, in the mac
chia as well as in the forest. 

Transect: Chapter 8: T-92-93. 
Biology: Activity -Nocturnal. Periodicity-The period 

of activity depends on altitude, starting in early spring (April) 
at sea level to the beginning of July at high altitude (Srurani, 
1962). On the day, following the copulation, 4-0-60 eggs (size 
9-10 x 2.5 mm) are laid in separate round cells, made with the 
hind legs and closed by the female after oviposition. After 
about 10-14 days, the larvae hatch and darken to black. In total, 
the length of the larval period lasts 35-60 days, including a 
prepupal stage of about 3 days, and the pupal stage takes 
another 14  days (Srurani, Le.). During ecdysis, the larva hides in 
the soil. The third instar (ea 5 cm) makes a new oval cell of 
about 6 cm long for pupation, changing colour to white. Ten
eral adults appear in the lowlands around June; initially white, 

they darken to black and subsequently to brilliant golden green. 
After this, it takes the chitin exoskeleton a relatively long time 
to fully sderotise (Fore! & Leplat, Le.). Some adults can be active 
until October or the beginning of November, however the 
autumn activity is mainly shown by freshly emerged animals 
(Casale, pm. obsem; :.\fossakowski, in /itt.). They hibernate in 
the soil, in small holes in between rocks or tree roots, or under 
mosses. Food (Larochelle, 1990) - In the field, earthworms, 
snails (Helix adspersa) and caterpillars. In captivity, it also accepts 
slugs, fruits (apples, bananas), raw meat, gingerbread and bread 
soaked in sugared milk. Larva: Described by Raynaud (1975). 
Food - In general the same as the adults (Larochelle, 1 990): 
earthworms, snails etc. 

Conservation: Not endangered, however, like C. hispa
nus protected by law in France. 

28. MACROTHORAX DESMAREST, 1 850 

28.001. C. (Macrothorax) morbillosus 
Fabricius, 1 792. 

General literature: Checklists and catalogues -Bre

uning (1936): 1422. Brezina (1994): 77; (1999): 66. Deuve 
(1994): 270 [701]. Kleinfeld & Schutze (1999): 40. Lorenz 
(1998): 1 02. Turin etaL (1993): 32. Iconography - Casale et 
aL (1982): fig. 1 15. Darnaud (1 981 b): Pl. 13. Fore! & Leplat 
(1995): Pl. 54-55; (1998): fig. 169. Ghiretti (1996): 367-368. 
Imura & i\fizusawa (1 996): Pl. 74 [588] . Rautenstrauch 
(1994): Pl. 94-95. 

Geographical range: \'V'. Mediterranean species. Choro
type: WME. Range characteristics: NAfr-Sici-lber(SE). 
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28 001 morbillosus (Macrothorax) 

Distribution in Europe (and adjacent areas): Not!!'; erro
neous reports (Born, 1906; Vacher de Lapouge, 1 929) exist 
from Switzerland (fessin), Greece and Croatia (see Casale et 
aL, 1982; Marggi, 1992). Italy-S. Italy (Calabria: Aspromonte 
Massif), in the main Tyrrhenian islands (Sardinia, Sicily) and 

in several small islands near Sardinia and Sicily, Lampedusa, 
;\Ialta. In C. Italy (Tuscany) and several small islands proba
bly introduced recently by cork shipping (Casale et aL, 1989), 
but also possibly autochtonous (Vigna Taglianti,pers. comm.). 
France - Probably introduced on the mainland of S.E. 
France; nowadays it is found in a very small area near Le .Muy 
and Frejus (Var). Furthermore, it inhabits the C.E and S.E. 
part of Corsica. Iberian Peninsula - S.E. part of the penin

sula (Murcia, from Cartagena in the coastal area up to S. 
Cataluiia (environments of Tarragona). Also on the Baleares 
(Menorca, Mallorca). Introduced near Cadiz. North Africa 
(Antoine, 1957; Casale et aL, 1982) - Present in Maghreb (N. 
Algeria and N. Tunisia). 

Subspecies: Casale et aL (1982) included the popula
tions of Corsica and Sardinia in subsp. morbillosus in the 
widest sense. Recently, Deuve (1994) limited the typical form 
to the \'V'. Maghrebinian populations, restoring the name 
constantinus for the E. :Maghrebinian and Corsico-Sardinian 
populations. a) subsp. morbillosus - N. Algeria. Speci
mens introduced in S.E. France, probably from Kabylia, 
have been described as subsp. cheminorum Deuve, 1 988. b) 
subsp. constantinus Vacher de Lapouge, 1 899 - N.E. Al
geria, N. Tunisia, C. Italy (Tuscany), Sardinia, Corsica, Lam
pedusa. Specimens introduced to S.E. France, probably from 
Corsica, were described as galloprovincia/is Vacher de Lapouge, 
1910. c) subsp. alternans Palliardi, 1825 - Sicily, Calabria 
(Aspromonte), Malta. d) subsp. macilentus Vacher de 
Lapouge, 1 899 - S.E. Spain (i\forcia, Catalonia); recently 
introduced in Torredembarra (f arragona) and in the region 
of Cadiz presumably from the Baleares (described as balear
zeus Vacher de Lapouge, 1913).  



Ecology: Eurytopic, rather frequent in open country, 

also in cultivated land and gardens in cities at low altitude, 

but in some areas frequently found in mediterranean scrub 

and forests from littoral habitats at sea level to 1000, occa

sionally 1200 m (Casale et al., 1 982). In Sicily, C. morbillosus 
altemans is rather numerous during March-April in fields 

and pastures under stones, from 50 up to 1 000 m, but it 

was not found in the montane forests (1000-1600 m) of 

the Nebrodi and Madonie (Korell, 1 975). 

Biology: Activity - In Sardinia, normally nocturnal, but 

diurnal in rainy days (Casale, pm. observ. ). Periodicity-Winter 

active and winter breeding, starting in autumn until next spring; 

most abundant from January to April (Casale et al., 1982). 
Copulations occur in autumn and oviposition takes place un

til January. Average development of the egg 1 1  days; of the 
larva 29 days, including pre-pupae of 10 days (Sturani, 1962); 

in N. Africa, the first instar occurs from early November until 

December, the second and third instar in December; a last 

instar was found on Corsica at the end of May (Arndt, pers. 
observ.). Pupation takes 7-8 days, which brings the duration of 

development to about 45-50 days. The coloration of the adult 

takes 1 more day to attain full development. In N. Africa the 
development to adult is concluded in March, on the Europe

an side this can take until May (Arndt, Le.). Food (Casale et al., 
1982; Larochelle, 1990) - The species is a pronounced snail 

eater; in Europe, Helix spp. (e.g. H. pisanaMiiller) and Hybalus 
biggiber (F.); in Tunisia, Helix spp. and Stenogyra deeollata L. In 

the field also small slugs (Llmax spp.). In captivity, crushed 

snails, raw meat, fruits, cooked vegetables, omelettes, ginger

bread and bread soaked in sugared milk. See also Boettger 

(1921) for morphological adaptations of the morbillosus popu

lations to differentprey (snails of the genus OtahinN. Africa). 

Larva: Described by Vacher de Lapouge (1905, as Calosoma 
auropunctatum), Vacher de Lapouge (1906, 1929), Sturani (1962) 

and Raynaud (1975). Food - eatthworms and snails (Helieella) 
in the laboratory, same as adults (Larochelle, Le.) and in the 

field earthworms and snails (Arndt,pm. observ.). 
Conservation: A common and sometimes very abun

dant, eurytopic species; not endangered. 

28.002. C. (Macrothorax) planatus 

Chaudoir, 1 843. 

General literature: Checklists and catalogues - Bre

uning (1936): 1 420. Brezina (1994): 78; (1999): 66. Deuve 

(1994): 270 [700] . Kleinfeld & Schutze (1999): 40. Lorenz 

(1998): 103. Turin et al. (1993): 32. Iconography- Casale et 
al. (1982): fig. 1 15. Darnaud (1981b): Pl. 1 3. Ghiretti (1996): 

369. Imura & Mizusawa (1996): Pl. 74 [589]. Rautenstrauch 

(1994): Pl. 96. 
Geographical range: Endemic species of N. Sicily. Choro

type: SEU-SICI. Range characteristics: Sici. Distribution 
in Europe: Italy - Sicily. Madonie Mts., Nebrodi Mts. Not 

on Sardinia, as erroneously was reported by Porta (1923). 

Subspecies: No distinct subspecies (Korell, 1 975). 

28 002 planatus (Macrothorax) 

Ecology: A strictly montane species with very local pop

ulations, inhabiting cool, damp and foggy (Fagus-) forest 

in the middle mountain belt between 1 300 and 1 800 m 
(Casale et al., 1982). 

Biology (Casale et al., 1 982): Activity-No data. Period

icity - The animals are active in spring and summer, from 

April/May to July when they have a short aestivation. From 

August/September onwards, the adults become active again 

and reproduce. Occasionally, the animals start their activity 

even during the end of March (see phenological data in Ko
rell, 1975). From November to March/ April, the adults hiber

nate in roots and old beech trunks. The first non-alpine 

Carabus species with two-years development type (Brand

mayt & Zetto Brandmayt, 1986). Food (Larochelle, 1 990; 

Casale et al., 1982) - In the field, snails (Helix pisana Miiller, 
H. rufa Pffr., Daudebardia nivalis L., D. brevis Drap. and Vitrina 
pelluciduala Miiller). In captivity, fruits, raw meat, slugs (Llmax 
spp.), crushed snails and gingerbread. Larva: Described in 

Casale et al. (1982). Food - No data. Note: The adults can 

stridulate when disturbed; probably one of the most strik

ingly (yehrus-like) sridulating Carabus species (Casale, pers. 
observ.). The biological meaning of this behaviour is not yet 

clear. Some other species that stridulate are C. depressus, C 
intrieatus and especially Caucasian T ribax species. 

Conservation: According to Bruno (1968), this endemic 

could be seriously endangered, but it seems to have a good 

chance to survive in the remaining beech forests remnants, 

provided that further exploitation (especially tourism) of 

the Nebrodi area stops (Korell, 1975). In the Nebrodi Nat

ural Park (Italy, Sicily), it is a protected species. 

28.003. C. (Macrothorax) rugosus 
Fabricius, 1775. 

General literature: Checklists and catalogues - Bre

uning (1936): 1 412. Brezina (1994): 78; (1999): 66. Deuve :-,pu L\L P \ fn 
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28 003 rugosus (Macrothorax) 

(1994): 270 [699]. Kleinfeld & Schutze (1999): 40. Lorenz 
(1998): 103. Turin et aL (1993): 32. Iconography - Dar
naud (1981b): Pl. 13 .  Forel & Leplat (1998): fig. 161-168. 
Ghiretti (1996): 366-367. Imura & Mizusawa (1996): Pl. 74 
[590] . Rautenstrauch (1994): Pl. 93-94. 

Geographical range: C. and N. Morocco, Iberian Penin
sula, S.W France (introduced). Chorotype: WEU-IBER. 
Range characteristics: lber(S)-NAfr. Distribution in 
Europe (and adjacent areas): France - Restricted to a 
very small area in the S.W: Alberes Mts. in the E. Pyrenees. 
Iberian Peninsula - Distributed in the W, C. and E. part 
of the peninsula. From Galicia and Portugal through the 
C. 'sierras' (de Gata, de Bejar, de Gredos, de Guadelupe, de 
Tudia, Guadalquivir valley, sierras de Cazorla and de Segu

ra) and through the S. (most of Andalucia) to E. Spain, up 
to the E. Pyrenees (Deuve, in litt.). North Africa - N. and 
C. Morocco, down to the Moyen Atlas and the hills of the 
Grand Atlas near Marrakech. 

Subspecies: a) subsp. rugosus - (Only C. and N. Mo
rocco). b) subsp. celtibericus Germar, 1824- C. and N.W 

Spain, C. and N.W Portugal. Small, highly polychromous 
specimens from the Sierra de Gata, were described as laufferi 
Breuning, 1927; large specimens with very strong, convex 
elytron sculpture, from W C. Spain, were described as bran
nani Schaufuss, 1871 .  c) subsp. boeticus Deyrolle, 1 852- S. 
Spain, from Andalusia to Catalonia and Guadalquivir valley. 
S.W France (introduced). Small specimens from Sierra de 
Segura, Sierra de Cazorla, Sierra del Pozo, Sierra de la Sagra 
and Sierra de Alcaraz, were described as seguranus Lauffer, 1905; 
large specimens with tertiary intervals complete or scarcely bro
ken, from Catalonia, were described as kvantinus Lauffer, 1905. 
Other local forms from Guadalquivir valley, were described 
as pseudobaeticus Branes, 1 985 (= pseudoboeticus Lassalle, 1986). 

Ecology: A species from lowland and middle altitudes, 
mostly in moist and marshy places; also in pine forests (Du 
Chatenet, 1986). In the Iberian peninsula, rather eurytopic, 
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from forest edges to grassy prairies, as well as relatively dry 

places along river shores (Forel & Leplat, 1998). 
Transects: Chapter 8: T-97, 100. 
Biology: Activity - Nocturnal. Periodicity -Very sim

ilar to C. morbillosus (Mossakowski, in litt.). Forel & Leplat 
(1995, 1998), mention that the form vermiculosus Fons et aL 
(1993; also regarded as a subspecies) from the Pyrenees Ori

entales, shows in rearing experiments a very long oviposi
tion period. In the field, there is a peak of adult activity at the 

end of spring and in the late autumn. The white-yellow eggs 
(6 x 2 cm) are laid during a eight month period, from au
tumn onwards. The development of the eggs (5-15  days) 
and the larva (40-50 days) of this species in France is very 
similar to that of C. morbillosus (Forel & Leplat, Le.); concer
ning the larval stage in N. Africa, Arndt (.pers. comm.) made 
similar observations for C. rugosus and C. morbtllosus. In the 
Iberian Peninsula, it is also active in late autum (especially 
October-November when reproduction takes place) and it 
disappeares nearly completely during] anuary-March (Carde
nas & Bach, 1992). From April to the end of June, there is a 
peak in the activity of young beetles. Details on the shape of 
the (assymetric) mandibles for young and old beetles were 
given by Cardenas & Bach (1992). Food (Larochelle, 1990) -In 
the field in Morocco, larvae of Ocnogyna boetica meridionalis Seitz 

(Lepidoptera, Arctiidae). Forel & Leplat (199 5) mention snails, 
earthworms and other invertebrates. Larva: Described by 

Raynaud (1975). Food- earthworms and snails (Helicella spp.) 
in the laboratory and field (Arndt,per:r. observ.). 

Conservation: Apparently vulnerable in coastal locali
ties, due to urbanisation (Casale,pers. observ.). 

29. LAMPROSTUS MOTSCHULSKY, 1 865 

29.001. C. (Lamprostus) torosus 
E. Frivaldszky, 1 835. 

General literature: Check.lists and catalogues - Bre
uning (1935): 1 343. Brezina (1994): 62; (1999): 65. Deuve 
(1994): 221 [575]. Kleinfeld & Schutze (1999): 43. Lorenz 
(1998): 105. Turin etaL (1993): 33. Iconography- Cavazzu
ti & Ghiretti (1992). Ghiretti (1996): 279-280. Imura & Mi
zusawa (1996): Pl. 78 [61 1] .  Rautenstrauch (1994): Pl. 90. 

Taxonomy: The subgenus is represented by only this 
species in S.E. Europe (E. part of the Balkan peninsula). 

Geographical range: Endemic of S.E. Europe and W 
Turkey: S.E. Romania (Dobrudja), E. Bulgaria, Greece, 
European and Asiatic Turkey. Chorotype: ANAT. Range 
characteristics: Balk(SE)-Anat. Distribution in Europe 
(and adjacent areas): Romania - S.E. Romania, Black 
Sea coast, Dobrodja. Bulgaria - Danube Plain near Russe, 
C. and E. Stara Planina, Dobrudja, Black Sea coast. Turkey 
- European part, widespread in Anatolia. 

Subspecies: Several subspecies; in Europe only the no
mimate subsp. torosus (s.str.); the other subspecies in the 
W, C. and S. part of Asiatic Turkey. 



29 001 torosus (Lamprostus) 

Ecology: In the plain and foothills, rather xerophilous. 
Transect: Chapter 8: T-64. 

Biology: Activity-No data. Periodicity-No data. Food 
(Larochelle, 1990) - In captivity, live snails, raw meat, fruits 
and gingerbread. Larva: Described by Sturani (1962). Food 
- The larvae refused all food in captivity (Larochelle, 1990). 

Conservation: No data. 

30. PROCRUSTES BONELLI, 1 809 

30.001. C. (Procrustes) banoni 
Dejean & Boisduval, 1 829. 

General literature: Check.lists and catalogues - Bre
uning (1936): 1384. Brezina (1 994) :  63; (1999): 61 . Deuve 
(1994) :  228 [595]. Kleinfeld & Schutze (1999): 41 .  Lorenz 

30 001 banoni (Procrustes) 

(1998): 105. Turin et aL (1993): 33. Iconography - Ghiretti 
(1996): 294. Imura & Mizusawa (1996): Pl. 76 [603]. 

Geographical range: Endemic species of Crete. Choro

type: SEU-CRET. Range characteristics: Balk(S). Dis

tribution in Europe: Balkan Peninsula - Greece: Isle 
Creta and the small Isle Dia, N. of Iraklion. 

Subspecies: No subspecies. 
Ecology: Found in hills and mountains in scrub and 

open country. 
Biology: Activity - Nocturnal. Periodicity - little is 

known about reproduction and development. From breed
ing experiments, Sturani (1962) mentions some data on 
larval development: L2: 14 days and L3: 30 days. Food 

(Larochelle, 1 990) - They prey on molluscs, insects and 
earthworms. In captivity, it accepted live snails, raw meat, 
fruits and sugared water. Larva: Described by Raynaud 
(1975). Food - in captivity, same as adults. 

Conservation: Very common and not endangered. 

30.002. C. (Procructes) coriaceus 
Linnaeus, 1 758. 

General literature: Check.lists and catalogues - Bre
uning (1 936): 1 389. Brezina (1 994) :  63; (1999): 62. Deuve 
(1994): 226 (593] . Kleinfeld & Schutze (1999) : 41 . Kryzh
anovskij et al. (1 995): 58 [270] . Lorenz (1 998): 105. Turin 
et aL (1993): 33. Iconography - Casale et aL (1 982): fig. 
1 29. Forel & Leplat (1 995): Ghiretti (1996): 288-293. Pl. 
29-30. Imura & Mizusawa (1996): Pl. 77 [607] . Jakobson 
(1905): Pl. 2. Pavicevic & Mesaros (1997): cd-rom. Rauten
strauch (1994) :  Pl. 9 1 -93. 

Geographical range: Euro-Anatolian species. Wide
spread in Europe, W and S. Anatolia, locally abundant. 
Absent from the British Isles, N. Fennoscandia and the 
Iberian peninsula. Distributed from S. France, S. Italy and 
the Balkan Peninsula, N. to 64°N (Sweden: 61°) .  In the E. 
to Jaroslavl, Moscow, Tula and Nizhnii Novgorod provin
ces, ::\Ioldova, C. Ukraine; in the S.E. including the islands 
of the Jonian and Aegean seas, to W and S. Turkey (except 
N.E. districts) . Chorotype: EUR. Range characteristics: 
Eur-Anat(W). Distribution in Europe and adjacent ar
eas: Fennoscandia - Norwegian S. coastal region, up 
to 64°N; scattered inland occurrences in S. Sweden up to 
61°N, absent from Finland. Denmark (Bangsholt, 1 983; 
J0rum, 1 996) - Scattered in W Jutland; rather widely dis
tributed in Zealand and the other E. Islands; locally abun
dant. Netherlands - Mainly along the big rivers in the S. 
and C. part of the country; only old records from the S.W 
area. During the last decade frequently recorded from the N. 
part of the country in a coherent area. In the right habitat 
rather abundant. Belgium - It was found in the C. and E. 
parts, but greatly declined in the C. area. After 1 950 only 
collected from 1 1  10x10 km ·cnf-squares in Flandria (be
fore 19  50 - 36 squares) . Germany - Reported from nearly 
all over the country, perhaps lacking in some minor regions :'P l '.1 · 1  .\ I  P\RT 
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of N.W. Germany. No significant changes in occurrence 
during the last decades; in E. Germany one of the most 
common Carabus species, even penetrating deeply into ur
ban habitats (e.g. C. of Leipzig). Poland - Reported from 
all provinces. Baltic - Reported from all countries. 

Byelorussia - All the territory. Russian Plain - Mainly 
restricted to the W. Ukraine. W and C. regions of Europe
an Russia; N. to the province of Sankt Petersburg (60°1'.'), 
the range 'narrows' to the E. along the line Sankt-Peters
burg - Yaroslavl' - Nizhnii Novgorod. The E.-most local
ities seem to be Dryazga in Nizhnii Novgorod province, 
where the species does not occur to the E. of the Volga 
river (Anufriev et al., 1 989); the Mordow Reserve (Feoktistov, 
1 979), and Elniki District, Mordov Republic (MPGU). The 
S. range limit goes from S. Moldova through S. Ukraine 
(Chernyi Les near Znamenka; Kharkov) to the Tambov 
province. It seems to be rather common in the middle 
stretch of the Russian Plain, from the S. taiga subzone to 
the isolated forests of the N. steppes. Moldova - In most 
of the territory W of Dnestr river. Czechia & Slovakia -

Recorded from most of the territory, locally common. Hun
gary - One of the most widely distributed and common 
Carabus-species in the country (coriaceus in the N. Mts. and 
N. Transdanubia; banaticus in S. Transdanubia and rugiferin 
the SE part of the Great Hungarian Plain). Romania (Csi
ki, 1 946; Panin, 1 952) - Locally common across the ter
ritory. Bulgaria -Widely distributed throughout the coun
try. Turkey (Darge, 1 990; Casale & Vigna Taglianti, 1999) -
European part, W and S. Anatolia. Balkan Peninsula -
Distributed all over the peninsula, including the islands. 
Found in Slovenia, Croatia, Bosnia-Herzegowina, Mon
tenegro, Serbia, Macedonia, Albania, Greece. According to 
Pavicevic & Mesaros (1997), absent from N. and C. Croatia, 
N. and S. Serbia, Kossovo and most of C. Macedonia. Aus
tria - All over the country, except the highest Alp regions. 
Switzerland - Mainly restricted to Ticino, the N.W. low-
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lands and wide valleys. Not in the high Alps. Italy - Wide
spread over most of the mainland. A few records exist from 
Sardinia and Sicily (probably introduced). France - Wide
spread in most of N. and C. France, but absent from a large 
area S. of the Garonne and the line Toulouse - Perpignan. 
There are some isolated localities in the E. Pyrenees (Mon
tagne d'Alaric and the Roussillon plain). 

Subspecies: a) subsp. coriaceus - The N. and C. parts 
of species area; in the S. to S. France, Italy (also in Sicily; 
reported from Sardinia: introduced?), Slovenia, Serbia, C. 
Hungary, Czechia, N. slope of Carpathian Mts., C. Ukraine. 
b) subsp. rugif er (Kraatz, 1 877) - Carpathian Mts. of Slo
vakia (widely distributed - Hfuka, 1 996), Poland, Ukraine, 
Romania; also in the forests of Moldova and W. Ukraine. c) 
subsp. excavatus Charpentier, 1825-Adriatic region (Casale 
et al., 1982): NE. Italy (Trieste), W. parts of Balkan peninsula 
from Croatia to C. Albania, in the E. to W. Bosnia. d) subsp. 
mediterraneus Born, 1 906 - S. Albania, Jonian islands, S. 
Italy (Calabria, Puglia) . A transadriatic-transionian element. 
e) subsp. kindermanni Wald, 1838 - E. Bulgaria �owlands 
to 400 m), European and the N.W. part of Asiatic Turkey. t) 
subsp. cerisyi Dejean, 1826 - C. parts of Balkan peninsula, 
from Serbia and S. Romania, through Macedonia, W. and C. 
Bulgaria to Greece (including Peloponnisos), islands of the 
adjacent archipelagos, and widely distributed in Asiatic Tur
key, up to N.W Syria. J\fany local forms, especially in islands. 

Note: Another form is C c.  banaticus Redtenbacher, 1 849, 
living in the Banat Mts. (Mehadia, Baile Herculane). 

Ecology: Mesophilic species from snail-rich habitats, in 
the N. and C.N. areas especially from the lowlands and hills 
(Arndt, 1989; Feoktistov, 1 979; Hfuka, 1 973). According to 
Hoffinann (1907), in C. Europe mainly under 1 OOO m. Rather 
thermophilic (Thiele, 1977), however, with a preference for 
cool types of mountain forest at higher altitudes (Thiele & 

Kolbe, 1 962). In general, living in moderately humid 
broad-leafed Quercetalia or Fagetalia, mLxed or pine forests, 
sometimes in more open stands, such as hedgerows, or
chards and vineyards (Koch, 1989; Stiprajs, 1961). In N.W 

Europe known as an eurytopic forest species; the adults also 
occur in gardens and meadows on clay or silt soils, preferably 
near rivers and especially in more or less shaded places er urin 
etal., 1 991). It prefers soil rich in humus (Lindroth, 1 985). In 
Hungary rather eurytopic, with a preference for warm forest 
edges, but also in various forest associations and in the neig
bourhood of waters. Also in the territory of former Yugo
slavia, eurytopic, occurring in meadows, pastures, deciduous 
and coniferous forests in hills and mountains, in the inland 
up to alpine habitats (Pavicevic & Mesaros, 1 997). In the 
Moscow province also mainly a forest species (Fedorenko, 
1988). In the Ukraine, it occurs in the hornbeam and oak
hornbeam (Querco-Carpinetum) forests of the forest-steppe 
zone and the 'bairak' oak woods in ravines of the N. steppe 
(Petrusenko, 1 971  ). In dense forest types, such as oak-horn
beam forests, mainly abundant at the forest edge (Turin, 
2000), and also on limestone grasslands in the Netherlands 



which are exposed to the N., most abundant along forest 

edges (Turin , 1983) where also the highest diversity of sur

face dwelling snails, slugs, worms and arthropods was found; 
probably the most suitable place for foraging. In Scandinavia 
and Denmark more stenotopic than in C. Europe, usually 
confined to beech forest (Lindroth 1945, 1985). In France in 
nearly all biotopes, such as forests, fields, gardens and even 
rather abundant in grasslands, however avoiding agricultural 
pastures (Forel &Leplat, 1995;Jeannel, 1941). It occurs from 
lowland to ea 1500 m, but rarely higher (in Bulgaria up to 
1900 m - Gueorguiev & Gueorguiev, 1995). It is found in 
several types of forest (Marggi, 1992; Thiele, 1977). Also in 
S. Europe rather eurytopic: in Italy, the habitat includes various 
field biotopes in the lowlands and hills, including urban hab
itats, such as parks and gardens (Casale et aL, 1982). In Greece, 
common in mediterranean scrub, oak-forests and open coun
try; rare at high altitudes, over 1500 m (Casale,per.r. obsem). 

Transects: Chapter 1 :  I-1 , 3; Chapter 8: T-03-05, 17-18, 
21, 24-33, 35, 38-39, 48, 55, 58, 61-78, 80-82 and 86-90. 

Biology: Activity - According to many authors, strictly 
nocturnal (Lindroth, 1985; Thiele, 1977; Weber, 1968b ), but 
Riecken & Raths (1996) found that it was both diurnal and 
nocturnal, with a preference for night activity. Arndt (pers. 
observ.) recorded daytime activity in May and June. In Italy, it 
is even mostly diurnal in autumn (September-October), es
pecially during rainy days (Casale,pers. observ.). Periodicity 

29 002 coriaceus 

(Hfuka, 1973) - It is an autumn breeding species with, in 
most places, a biennial development (Arndt, 1989) and there

fore it shows a peak of adult activity during the spring. Cop
ulation and oviposition take place from the second half of 
August until November. The females lay 14-20 eggs (size 8 
x 3 mm, sometimes up to 10 mm (Sturani, 1962)) separately 
in subterranean cavities, over a period of20-30 days (Casale 
et aL, 1982). The eggs hatch after about 14 days (Sturani, 

1962). The L1 and/ or L2 hibernates, but in the S. they stay 
active and hunt also during the winter; the L3 (with maxi
mum activity in May-June) needs a long period of matura
tion and the larvae pupate not earlier than next June-July. A 
period of 50-60 days for larval development is mentioned 
by Sturani, which includes the pre-pupal stage of 5-10 days; 
the pupa takes another fortnight. Teneral animals appear in 
the summer and early autumn, and they hibernate before 
reproducing in the next year. The hibernated adults become 
active in spring and reproduce after aestivation dormancy 
Ouly-August - Sturani, Le.) . Adults can be found in C. 
Europe throughout the year, but mainly from April to 
October, with a small peak in spring and the main one in 
August. In the N., it occurs mainly in summer (Lindroth, 
1949). Hfuka (1973) concludes that, for C. Europe, it is a 
species that needs a larval as well as an adult diapause. In N. 

parts of its range, the development may last 3 years; a sig
nificant proportion of adults hibernate for a second time 
and reproduce again after aestivation dormancy (Lindroth, 
1985; see also Malausa, 1978b). Food (Larochelle, 1990) -
It is a specialised snail eater (especially Cepaea spp.), that is 
able to cut the shells along their spiral (Sturani, 1962). Big
ger snails, such as Helix spp., however, are eaten by entering 
the shell opening, similar to the method of ychrus spe
cies. Furthermore the diet consists of slugs (Arion spp.), 
earthworms and caterpillars. In the Netherlands, it was re
peatedly found in 'empty' potato-chip bags, left in the field. 
In captivity, it accepted also minced meat, fish, ripe fruits, 
many species of live and crushed snails (Helix pomatia, H. 
nemoralis, H. vermiculata, H. pisana, H. variabilis etc. and slugs 
(Arion and Llmax spp.) and chopped mealworms (Co
leoptera, Tenebrio) . Despite its obvious preference for a diet 
of molluscs, it is surprising that serobiological methods 
(Gryuntal & Sergeeva, 1987) revealed that no significant 
preferences could be shown for the 10 tested groups of soil 
invertebrates. Larva - Described by Audoin & Brulle (1 835: 
L3), Vacher de Lapouge (1905: L1-L3), Hfuka (1971b) and 
key: Arndt (1985, 1991 b) as well as most detailed in Cavaz
zuti (1989). The larvae are probably more confined to shad
ed habitats than the adults (Arndt, 1989). Food - Snails 
(Deroceras, Cepaea), earthworms and carrion, in the labora
tory as well as in the field (Arndt,pers. observ.). Dispersal 
power: The species walks very well. Making use of small 
transmitters, it was shown that in a dense grassland vegeta
tion a maximum distance of ea 20 m/ day was covered, but 
in the open field much more (Riecken & Raths, 1 996). The 
species uses linear elements in the landscape for orienta- :'Pi CL\I l' \!n 
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tion, such as forest edges and vegetated ditches (Riecken & 

Raths, 1 996; Van Zuijen & Van Dijk, 1 997). 
Conservation: The species recently declined heavily in 

Belgium, while, in the same period during the last decades, it 
florished in the N. part of the Netherlands and even seems 
to expand nordwards in the province of Friesland (Van 
Zuijen, 1995; Van Zuijen & Van Dijk, 1 997). This does not 
necessarily mean that this seemingly 'shift' can be explained 
by climatic changes, such as global warming. The reason for a 
decline can probably be found in general environmental con
ditions, such as humidity, habitat fragmentation and use of 
fertilisers and pesticides. In larger parts of W. Europe (S. and 
C. Netherlands, Belgium, W. Germany), and in N. Italy, this 
species was, without doubt, negatively influenced by current 
agricultural methods. It has greatly declined or disappeared 
completely from heavily urbanised and cultivated regions 
along rivers, and especially where forested areas have been 
fragmented or drained. However, it appears to possess an 
excellent ability to recover in case of nature restoration and 
improved landscape infrastructure (if there are not too many 
ecological barriers and if there is a certain presence of linear 
structures). Most probably due to its well-developed loco
motory power, the species can survive well in fragmented 
cultivated landscape with hedges and forest edges providing 
shadow and shelter. These linear structures are preferred both 
for orientation and foraging (Riecken & Raths, 1996; Van 
Zuijen, 1 995; see Dispersalpowet'). It is, at least in N.W. and C. 
Europe, a useful indicator of shaded habitats rich in edaphic 
fauna (Blumenthal, 1 981;  Turin, 1983). In these regions and 
certainly in the C. Balkans, there are no problems concerning 
this species (Casale,pers. observ.). Generally, a limiting factor 
seems to be the availability and density of snails, and for this 
very reason the populations of C. coriaceus are most numer
ous on limestone soil where calciphilous snails are more 
abundant. In Italy, for instance, it is common in the N.E. but 
rare in the N.W. On the other hand, precipitation, does not 
seem to be a limiting factor: in some parts of Greece and 
Turkey with a low annual amount of rain, it is common. 

31. PROCERUS DEJEAN, 1 821 

31.001. C. (Procerus) duponchelii 
(Dejean, 1 831). 

General literature: Checklists and catalogues -Breun
ing (1935): 1333. Brezina (1994): 74; (1999): 72. Deuve (1994): 
259 [689]. Kleinfeld & Schutze (1 999): 39. Lorenz (1998): 102. 
Turin et al. (1993): 33. Iconography- Casale et al. (1982): fig. 
127. Cavazzuti (1989): Pl. 2. Darnaud (1 984a): Pl. 16. Ghiretti 
(1996): 350. Imura & Mizusawa (1996): Pl. 72 [585]. 

Taxonomy: In the checklists of Deuve (1 994, 1 999) 
and Brezina (1 994), treated as a subspecies of C. gigas. 

Geographical range: Endemic species of the S. Balkan 
peninsula. Chorotype: SEU-PELO. Range characteris

tics: Balk(S). Distribution in Europe: Balkan Peninsula 
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31 001 duponchelii (Procerus) 

- S. Greece: restricted to the Peloponnisos (Stemnitza, Mt. 
Kyllene, Mt. Chelrnos, Mt. Taygetos, Evrostina, Trikala, 
Mt. Erimanthos, Mt. Bostika). 

Subspecies: No subspecies. 
Ecology: Preferably on limestone soils; on N. slopes 

especially in forest with oak (Quercus) or pine (Pinus), but 
also on S. slopes in the low parts in bushes of mediterra
nean maquis (Cavazzuti, 1 989). In favourable conditions 
from the montane forests up to 2000 m (Chelrnos, Ery
manthos, Taygetos). 

Biology: Activity- Nocturnal (Cavazzuti, 1 989: see C. 
gigas). Periodicity - No data. Food - A  specialized mol
lusc-eater. Larva: Described by Cavazzuti (1989). Food -
Same as adults. 

Conservation: In general, it is a rare species which is 
poorly represented in collections (Cavazzuti, 1989); no data 
on conservation. 

31.002. C. (Procerus) gigas 

Creutzer, 1 799. 

General literature: Checklists and catalogues - Bre
uning (1935): 1 331 . Brezina (1994): 74; (1999): 72. Deuve 
(1994): 259 [689] . Kleinfeld & Schutze (1999): 39. Lorenz 
(1998): 1 02. Turin et al. (1 993): 33. Iconography- Casale et 
al. (1982): fig. 1 27. Cavazzuti (1989): Pl. 1 -2; Darnaud 
(1984a): Pl. 1 6. Ghiretti (1996): 350. Imura & Mizusawa 
(1 996): Pl. 72 [585]. Pavicevic & Mesaros (1 997): cd-rom. 

Geographical range: S.E. Austria (possibly extinct), 
N.E. Italy, S. Hungary, S.W. Romania, Balkan peninsula 
except its S.W. part, probably Albania (but never cited) and 
N. and C. Greece. Chorotype: SEU-DIBA. Range char
acteristics: SEEur. Distribution in Europe: Romania 
(Csiki, 1 946; Parrin, 1 9  52) - The N. margin of the distribu
tion approaches the S. Hungarian border, but it does not 
occur in Hungary. The old 'Hungarian localities' are found 



31 002 gigas (Procerus) 

mainly in todays Romania, Banat Mts. (Domogled, Baile 
Herculane, Bocsa); also recently found in the Cerna valley. 
In S. Romania it penetrates from the N. of Bulgaria into 
Walachia, up to the S. Carpathians, very rare. Bulgaria (Cava
zzu ti, 1 989; Hieke & Wrase, 1 988;  Guforguiev & 
Gueorguiev, 1995) - Mainly reported from the S.W (Sofia 

region; Pirin Mts. Macedonia) and S. (Rhodope Mts.); lo
cally not rare. Also single reports from the Danube plain, 
Stara planina Mts., and the Black Sea coast. Balkan Penin
sula (Apfelbeck, 1904; Cavazzuti, 1989; Drovenik, 1995) 
Widespread; in the N. from Slovenia along the Hungarian 
border to Beograd and Bulgaria. According to the above 
mentioned references, not in Vojvodina, but on the map 
that has been presented by Pavicevic & Mesaros (1997), the 
entire territory of former Yugoslavia is covered, except the 
coastal region along the Adriatic Sea. Most of the main
land, down to N. and C. Greece; not in the Peloponnisos. 
Not reported yet from C. Macedonia and Albania. Most 
records come from Slovenia and the S. of Austria; the rela
tively low number of Balkan records (see maps in Cavaz
zuti, 1989), can be explained by the low frequency of col
lecting over a long period. Austria - Only reported from 
Steiermark and Karnten; heavily endangered or possibly 
extinct. Italy (Casale et aL, 1982; Cavazzuti, 1989) - Dis
tributed but scattered in N.E. Italy (Veneto and Friuli-Ven
ezia Giulia); from the Slovenian-Austrian border, through 
Friuli and the Prealps to Summano Mt. (Vicenza), and Val
sugana in the W 

Subspecies: Cavazzuti (1989) mentions parnassicus as 
valid subspecies from Epyros and C. Greece. 

Ecology: The most eurytopic among the European 
species of the subgenus ( C scabrosus and C sommeri are more 
eurytopic in Asian Turkey), occurring in various types of 
pure or mixed forests and bushes, as well as in rather culti
vated habitats such as gardens, parks, along road verges 
and in arable fields, mostly on limestone soils (Cavazzuti, 

1989). It can be expected in many kinds of humid and 
shadowrich forests, however also well adapted to S. ex
posed mediterranean scrub, even if very dry, the most im

portant condition being the presence of snails (Helix spp.). 
It can be quite abundant along shores of streams in for
ests. In C. Europa from lowlands to 1 500 m, most abun
dant between 500 and 800 m; in Bulgaria up to 2000 m 
(Gueorguiev & Gueorguiev, 1995). Especially on wooded 
hills in humid beech forest. Also on rocky prairies (Du 
Chatenet, 1986). Preferably on limestone soil. In the lower 

parts mainly in hilly country (Magistretti, 1965). 
Transects: Chapter 8: T-62, 64, 67-74 and 79. 
Biology (Cavazzuti, 1 989): Activity - Active during 

the night and especially at dawn, in the early morning (to 
9/10 a.m.) and late afternoon (after 5 p.m.), preferably 
during rainy weather (Cavazzuti, 1 989; Casale, pers. ob
serv.). Periodicity (Holze!, 1955; Hurka, 1973) - Repro
duction in spring and autumn. The eggs are among the 
largest in all Carabus, up to 1 2  mm (Sturani, 1 962; Cavaz
zuti, 1989) . Adults are active from the end of April to 
October/November (Sturani, 1962). Copulations of the 
young adults (emerged in the previous summer) from 
July onwards, during late summer and autumn. Old 
females, that take part in reproduction for a second time, 
copulate in the spring, from the second half of April 
onwards. Oviposition was observed in C. Europe be
tween the second half of May and the end of August. 
In Italy, Sturani (1962) observed oviposition from the 
end of May until mid-October. Hibernation from 
November/December to April. Food (Larochelle, 1 990) 
- In the field, snails (Helix pomatia) , earthworms, carri
on. In the laboratory, it accepted all kinds of snails, 
minced meat, raw meat, earthworms, fish, omelettes, 
gingerbread, bread soaked in sugared milk and apples. 
Larva: Described by Vacher de Lapouge (1 905), Holze! 
(1 955), Sturani (1 962), Burka (1 971 b), Raynaud (1 976) 
and most detailed in Cavazzuti (1 989) . Food - exclu
sively snails (Zetto-Brandmayr & Brandmayr, 1998) .  

Conservation: In general not endangered, except in 

some ancient localities that are recently urbanised. 

31.003. C. (Procerus) scabrosus 
Olivier, 1789. 

General literature: Check.lists and catalogues - Bre
uning (1935): 1 318.  Brezina (1994): 74; (1999): 72. Deuve 
(1994): 259 [690] . Kleinfeld & Schutze (1999): 39. Kryzha
novskij et al. (1995): 59 [292]. Lorenz (1998): 103. Turin et 
aL (1993): 34. Iconography - Cavazzuti (1989): Pl. 8-1 1 .  
Darnaud (1984a): Pl. 16. Ghiretti (1996): 352. Imura & Mi
zusawa (1996): Pl. 73 [586] . 

Taxonomy: In contrast to the checklists of Brezina 
(1994), Deuve (1994) and Turin et aL (1993), C scabrosus is 
taken here in the narrow sense excluding C sommeri which 
was separated by Cavazzuti (1989). 
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31 003 scabrosus (Procerus) 

30 003 scabrosus 

Geographical range: S.E. part of Balkan peninsula, 
the Crimea, Asiatic Turkey and W Caucasus. Chorotype: 
POCA. Range characteristics: Balk(SE)-Crim-Cauc-Anat. 
Distribution in Europe (and adjacent areas): Russian 

Plain & Caucasus - In the mountains and the S. coast of 
Crimea, Ciscaucasia and the Caucasus. It seems to be very 
common and locally abundant, for example in the collec
tions of ZIN are preserved specimens from more than 25 
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localities in Crimea. In Ciscaucasia, its range does not go 
beyond the N. of Kuban river; the N. range margin, both 

in Crimea and Ciscaucasia coincides with 45°N. Bulgaria

C. and E. Stara Planina, Sredna Gora Mts., Tracian low
lands, Strandzha Mts., and S. Black-Sea coast (Guforguiev 
& Guforguiev, 1 995). Turkey - European part (Cavazzu
ti, 1989), Bosporus and N.W Anatolia. 

Subspecies: Only European subspecies have been keyed: 
a) subsp. scabrosus - N. part of European Turkey and 
S.E. Bulgaria. b) subsp. tauricus Bonelli, 1810  - The 
Crimea except its steppe part. 

Ecology: 0-1300 m (Guforguiev & Guforguiev, 1995). 
Transects: Chapter 8: T-60. 
Biology (Cavazzuti, 1 989): Activity - No data. Peri

odicity - Berlov & Berlov (1997 c) observed in the labora
tory copulations and oviposition in April (egg size 9 .1 x 4.2 
mm. Food (Larochelle, 1990) - In the field, big snails. In 
the laboratory, mostly live snails (Helix pisana, H. pomatia, 
H. vermiculata), but it also accepted raw, minced and cooked 
meat, earthworms, fruits (apples, raisins, bananas and 
strawberries), cooked vegetables, omelettes, gingerbread and 
bread soaked in sugared milk. Larva: Described by Schaum 
(1 864: L3), Sharova (1958: Ll -L3) and Cavazzuti (1989). 
Food - in captivity, same as adults. 

Conservation: No data. 

31.004. C. (Procerus) sommeri 
Mannerheim, 1 844. 

General literature: Checklists and catalogues - Bre

uning (1935): 1 321. Brezina (1994): 74; (1999): 73. Deuve 
(1994): 259 [690] . Kleinfeld & Schutze (1999): 39. Lorenz 
(1998): 103. Turin et aL (1993): 34. Iconography - Cavaz
zuti (1989): Pl. 4-8. Ghiretti (1996): 351-352. Imura & Mi
zusawa (1996): not listed. 

31 004 sommeri (Procerus) 



Taxonomy: By Deuve (1994), Lorenz (1998) and Brez

ina (1999) listed as a subspecies of C. scabrosus Olivier. 
Geographical range: S.E. part of Balkan peninsula, 

Asiatic Turkey (C. and S.W parts). Chorotype: ANAT. 
Range characteristics: Balk(S). Distribution in Europe 

(and adjacent areas) : Bulgaria (Gueorguiev & 
Gueorguiev, 1995) - Rhodope Mts. Turkey (Casale & Vi

gna Taglianti, 1999; Darge, 1991) - European part, Anato
lia. Balkan Peninsula - Greece: N. of Xanthi. 

Subspecies: In Europe only: a) subsp. bureschianus 

Breuning, 1928 - Bulgaria: C. Rhodopes: Asenovgrad, Back
ovo, Cepelare, Djovlen; S. Rhodopes -N.E. Greece: Xanthi 
region, Rhodopes at the Bulgarian border. 

Ecology: In Bulgaria especially in forests with beech 

(Fagus) or oak (Quercus) at low and middle altitudes, up to 
1500 m (Cavazzuti, 1989). In N. Greece, in association with 
mixed deciduous stands with Quercus, Carpinus, Cori/us and/ 
or Castanea. At the Bulgarian border mainly in Fagetalia 
(Casale & Cavazzuti,pers. observ.) .  

Biology: Activity- Night active, following same pattern 
as C. gigas. Periodicity - No data. Food - Snails (Helix 
spp.). Larva: Described by Cavazzuti (1989). Food - Snails. 

Conservation: No data. 

C. marietti 

De Cristoforis & Jan 

SW Bulgaria, 

Strandzba Mt. 

(Kachu�. 

Photo by 

N. Kodzhabashev. 
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C. coriaceus 

Linnaeus 

Poland, 

Czluchowska Forest 

(Puszcza 

Czluchowska). 

Photo by 

]. Sklodowski. 

C. granulatus 

interstitialis 

Duftschmid 

Italy, Latium 

(Central Apennine). 

Photo by 

A. Vigna Taglianti. 
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Chapter 6 ________ Biology a n d  ecology 

6.1. INTRODUCTION 

Millions of species, including an enormous number of 

insects, inhabit the earth. But biological research concen

trates on just a few groups or species. This has resulted in 

a tremendous amount of knowledge focusing on a few 

groups or species. In most cases, these are characterised by 

special features (e.g. simple breeding, such as with Droso
phila or Escherichia colt). The biological principles that have 

been found in the well-studied organisms are often also 

realised in many other taxa. It is therefore justified to work 

on such so-called 'model organisms'. The genus Carabus 
clearly belongs to the more intensively studied taxa of the 

insects. One important reason for the extensive knowl

edge of this genus is its attractive exoskeleton, which en

courages many hobby-entomologists to study the distri

butions and morphological variation of these animals. 

Moreover, Carabus species are distinguished from most 

other insects by a number of characteristics which predes

tine these beetles to be studied from certain scientific ap

proaches, and therefore to be model organisms. The aim 

of this chapter is to give an insight into the special mor

phological, physiological, ecological, population biological 

and evolutionary biological aspects of the genus Carab11s. 

6.2. THE LIFE FORM OF THE GENUS CARABUS 

Systematic and taxonomic criteria already enable a definite 

delimitation of the genus Carabunvithin the ground beetles 

(cf. Chapter 1), but also the life form of this taxon allows 

a good characterisation of these insects. The significant or 

conspicuous features include: (1) medium to large body 

length, (2) small morphological differentiations (which can 

be interpreted - at least partly - as adaptive, e.g. 

'cychrisation', 'licinisation'), (3) mainly epigeal locomotory 

activity (some species also ascend trees), (4) extra-intestinal 
digestion, (5) as a rule, constant brachyptery and hence the 

inability to fly which, in conjunction with stenotopy 

among many species, leads to (6) a marked differentiation 

of the populations in many ways, e.g. morphological, ge

netic and habitat preference. 

Th. Assmann 

6.3. REPRODUCTION AND DEVELOPMENT 

6.3.1. Reproductive systems 

The most important parts of the reproductive system in 

female Carabus species consist of a pair of ovaries (each 

containing several ovarioles), two lateral oviducts converg

ing posteriorly of the ovaries, and a median oviduct open

ing posteriorly to the exterior at the gonopore. In addition 

to the primary parts, there are a large bursa copulatrix and 

a receptaculum seminis together forming the vagina. In 

the genus Carabus the bursa copulatrix shows strong 

sclerotisation on the ventral side. 

The ovary is of the polytrophic type, i.e. the egg tubes 

of the ovarioles contain an alternating succession of an 

oocyte and several trophocytes (nurse cells), which are de

scendants, along with the oocytes from the oogonia (pri

mary female germ cells), of the germarium. The follicle 

epithel is formed out of the mesodermal cells of the 

germarium, and surrounds the oocytes. The development 

of the oocytes shows two stages: (1) During previtellogenes 

there is an increased protein introsusception, which leads 

to the multiplication of the cytoplasma. At this stage the 

oocytes are transparent in translucent microscopy. (2) The 

yolk proteins, which are synthesised in the fat body, are 

incorporated during the vitellogenesis. After completion 

of vitellogenesis, the chorion (egg shell) is secreted by the 

follicle cells and the eggs are ready for oviposition. After 

oviposition the remnants of the follicle cells probably form 

the corpus luteum, which is obvious by its yellow to yel

low-brown colour. In contrast to many other insects (e.g. 

Saltatoria: Singh, 1 958) the corpus luteum is not resorbed 

but preserved much longer (at least for many months). 

The male genitalia consist of a pair of testes (each con

taining a series of testicular tubes in which spermatozoa 

are produced), a pair oflateral ducts (vasa deferentia), and 

a median ductus ejaculatorius, the exit tube, which trans

ports the semen to the gonopore. Accessory glands 

(formed as diverticula of the vasa deferentia) produce se

cretions, which form the spermatophore, the package that 

surrounds the spermatozoa. The aedeagus (penis or me

dian lobe) contains the endophallus (internal sack), an in

ner chamber invaginated at the end of the aedeagus, into 
bL'\I R \ I .  f' \RT 
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which the ductus ejaculatorius opens. The aedeagus is 
flanked at its base by a pair of differently formed and 
strongly sclerotised stalklets, called parameres. 

Additional information about the female and male geni
talia is given by Kern (1 9 1 2) ,  Franz (1 929),Jeannel (1941), 
Hieke (1966), .Meurgues & Ledoux (1966), Ishikawa (1973, 
1 978), Casale et al. (1 982), and Deuve (1 993, 1 994) .  

6.3.2. Sexual attraction and the power of aggregation 

The ability of both sexes to fllld each other is an impor
tant prerequisite for reproduction. In numerous insects, 
the males of any given species are able to detect phero
mones produced and emitted by the females (Gullan & 
Cranston, 1 994) .  In C. auronitens, almost three times more 
males were found in female-baited pitfalls than in male
baited or unbaited ones (Baumgartner, 2000). This attrac
tion was detected during the reproductive season, but not 

Fig. 6.1. Last segment of antenna, C. auronitenspunctatoauratus, 
male. um: micrometres (photo: ]. Lange & T. Assmann). 

Fig. 6.2. Two different types of sensillae of the antenna! 
segment 9, C. a. punctatoauratus, male. Long sensillae: sen
sillae chaeticae; short sensillae: sensillae basiconicae; um: mi-

c ,i '- 1 .1z \ f .  P \ KT crometres (photo: J. Lange & T. Assmann). 
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during the autumn season when teneral beetles were ac
tive. A computer simulation indicated that the attraction 
range of a female was about two metres. Carabus nemoralis 
males were also attracted by C. auronitens females. - In C. 
hortensis, C. glabratus, C. problematicus and C. violaceus, pit
falls baited with females or males attracted significantly 
more individuals of either sex of the given species than 
did unbaited traps (Rosenkranz & Assmann, in prep.) .  This 
result indicates a power of aggregation in the species stud
ied, as has already been described by Luff (1 986) for an
other ground beetle, Harpalus rufipes. Extreme aggrega
tion behaviour has evolved in Brachinus species, which form 
groups of about a dozen individuals. Wautier (1971)  
showed that the aggregations of these ground beetles de
pend upon olfactory stimuli (pheromones). The phero
mones affecting sexual attraction and/ or aggregation 
within/ or between Carabus species are still unknown. 

Fig. 63. Sensillae of the antenna! segment 9, C a. punctatoauratus, 
male. Long sensillae: sensillae chaeticae; short sensillae: sensillae 
basiconicae; um: micrometres (photo: J. Lange & T. Assmann). 

Fig. 6.4. Distal segment of the labial palp, C a. punctatoauratus, 
male. um: micrometres (photo: J. Lange & T. Assmann). 
Notice the sensillae at the end of the segment. 



C. auronitens 

Fabricius 
The Netherlands, 

in spiders web. 

Photo by 

Th. Hef;er111an. 

P_yrenaeana 

caraffalensi shells, 
crushed by 
C. pyrenaeus 

Audinet-Serville 

Canigou, France. 
Photo �\' 

Th. Assmann. 
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C. pyrenaeus 

;\udinet-Sen·ille 

Fmnrl'. 
Photo by 

Th. Assmann. 

Puppae of 

Phaenuserphus J/J. 

(Hymenoptera: 

Proctotrupidae), 

parasiring on 

C. nemoralis 

O.F. Miillcr 
M osto1v Provina:. 

Photo hy 

K 1\1ak.arov. 
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Fig. 6.5. Sensillae of the labial palp, C. a. punctatoauratus, 
male. um: micrometres (photo: ]. Lange & T. Assmann). 

Fig. 6.6. Inferior side of protarsus 3 with adhesive setae, C 
a. punctatoauratus, male. um: micrometres (photo: ]. Lange 
& T. Assmann). 

6.3.3. Copulation 

Copulation has been described by some authors (e.g. Kern, 

1921 ; von Lengerken, 1 921). In most cases, the male ap
proaches the female from the side or the back and feels her 

with his antennae, the segments 5-1 1  of which contain 
numerous sensillae ( cf. Figs 6.1-6.3) 

1 . The male then moves 
forwards so that the mandibles (and palpi, respectively) of 

both sexes touch each other (cf. Figs 6.4, 6.5). Sometimes 

the female raises her head during this period o f  

precopulation. Subsequently, the first two pairs o f  legs of 
the male are wrapped around the thorax of the female. In 
males, a variable number of protarsal segments (2-4) are 
enlarged and possess adhesive articulo-setae (cf. Figs 6.6-
6.8), which are supposed to hold the female during copu
lation (Stork, 1980) . Following insertion of the penis, the 
endophallus is turned out in the female vagina and the 

Fig. 6.7. Inferior side of protarsus 3, C. a. punctatoaurat11s, 
female. um: micrometres (photo :]. Lange & T. Assmann). 

Fig. 6.8. Adhesive setae of protarsus 3, C. a. punctatoauratus, 
male. um: micrometres (photo: ]. Lange & T. Assmann). 

copulatory piece (an apophysis of the endophallus) is in
serted into a vaginal appendix. The duration of copula

tion ranges from a few minutes to a few hours. In few 

species the copulatory piece is reduced to a pigmented field 
(Franz, 1929; Ishikawa, 1973). External form and struc

ture of the endophallus are important characters for re
constructing phylogeny (cf. Chapter 7). 

The exact 'interaction' of the male and female genitalia 
parts may be important to prevent interspecific copulation 

and therefore to realise reproductive isolation. This 'lock

and-key' hypothesis has been criticised in many cases due 
to the lack of evidence that differences in genital morphol

ogy of closely related species actually affect copulatory suc
cess (e.g. Eberhard, 1985; Shapiro & Porter, 1989; Goulson, 
1993). \\!thin the genus Carabus, at least two character pairs 
are perhaps of importance as parts of a 'lock-and-key' 
mechanism: the endophallus and bursa copulatrix, as well 

1 The distal part of the labial palp also contains numerous sensillae (Figs 6.4, 6.5). · l( l  
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as the copulatory piece and vaginal appendix, may corre

spond to each other. Sota & Kubota (1998) demonstrated 

experimentally that the genital characters of the copulatory 

piece and vaginal appendix impose a direct cost on inter
specific copulation of the closely related species C. 
(Ohomoptera) maiyasanus and C. (0.) iwawakianus from Ja
pan. Mortality of females increases significantly after 

heterospecific mating, due to the rupture of their vaginal 

membranes. Males of one species (C. maiyasanus) often 
show broken copulatory pieces following interspecific copu
lation. The fertilisation rate of eggs laid after interspecific 
copulation was reduced. These results indicate that the 
fitness cost of interspecific mating was very large. There

fore genital lock-and-key appears to exert significant selec
tion against hybridisation in these Carabus species. Meurgues 

& Ledoux (1966) demonstrated the conspicuous congru
ence of the external form of the endophallus, and the 
internal form of the bursa copulatrix for C. violaceus 
purpurascens. A test for the lock-and-key hypothesis in this 
case, as in any other Carabus species, is still lacking. 

Observations on laboratory specimens show that fe
males can copulate with different males several times dur
ing their period of activity (e.g. Kern, 1 921;  von Lengerken, 

1921 ; Sturani, 1 962). It is not yet known whether a sper
matophore is passed on with each copulation. Neither is it 

known whether the offspring of a female during a period 
of activity are the progeny of one or more males. Investi
gations of another carabid beetle (Poecilus lepidus) prove 
that the descendants of a female can originate from more 
than one male (up to 4 males proved by genetic analysis: 

de Vries, 2000). 

6.3.4. Eggs 

With the apex of their abdomen, the females dig a small 
hollow in the substrate, in which they deposit their eggs. 
All eggs are laid separately (Kern, 1921 ). The females of 
some Carabus species dig themselves into the ground com
pletely before deposition of eggs (e.g. C. auratus; von 

Lengerken, 1921 ), whereas females of other species remain 

above the ground and introduce only the abdomen into 
the soil to form the egg chamber (e.g. Sturani, 1 962). Huk 
& Kuhne (1999) interpret the laying of single eggs, which 
is a feature of the genus Carabus, as a mechanism to reduce 
the risk of cannibalism. Larval cannibalism is frequently 
documented during the rearing of Carabus larvae (e.g. Kern, 
1 921) and is considered a possible mechanism to regulate 

population densities in another ground beetle (Pterostichus 
oblongopunctatur. Brunsting & Heessen, 1984). 

The number of eggs laid per female is only known 
from captivity, and fluctuates greatly according to the indi
vidual and the species. Schemey (1957) and Huk & Kuhne 
(1999) give values of between 56 for C. auratus and 9 for C. 
clatratus. It remains to be seen whether such numbers do 
also occur under natural conditions. In order to gain a 
better understanding of the reproductive and population 
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biology, it is furthermore important to know whether there 

is a correlation between the number of ovarioles and the 

number of eggs laid, and whether the number of ovari

oles fluctuates within a certain species. Such relationships 
and intraspecific variability have been determined for, e.g. 
Drosophila melanogaster (Wayne et aL, 1 997). 

The egg size is highly significantly and positively corre

lated with the body length of the imagines (Fig. 6.9). Small 

eggs are laid by, e.g. C. convexus (2.7 mm); the largest eggs 
are found among in C. (Procerus) gigas (12 mm) and C. 
coriaceus (10 mm) (Sturani, 1 962; Cavazzuti, 1 989). How
ever, it must be emphasised that variation between species 
is considerable. Thus C. catenulatus, which on average is 
over 3 cm long, lay eggs of just 3.5 mm length, whilst 
those of the C. coriaceus basilicatus, which is of the same 
length, are approx. 8 mm long. The reasons for these dif

ferences are as yet unknown. The proportions of the eggs 
(in particular in comparison with other insects) are regarded 
as extraordinarily large ( cf. Gullan & Cranston, 1 994). Thus, 
the investment in a single egg with its high yolk content is 
great among members of the genus Carabus. 

In view of the low number and large size of eggs the 
place of their deposition is of special importance. In the 

laboratory, Huk & Kiihne (1999) showed that females of 
C. clatratus changed their substrate selection behaviour af

ter copulation. Oviposition experiments revealed a dis
tinct preference for wet peat (in contrast to dry peat and 
peat mixtures with sand). Egg mortality does not seem to 
be influenced by soil conditions Oess than 7 % under both 
wet and dry conditions), but mortality of third instar lar

vae and pupal stage as well as deformations of the exosk-
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Fig. 6.9. Relationship betwean mean body lenght of imag

ines of 38 European Carabus species and subspecies (after 
Breuning, 1932-1937) and the egg length (after Sturani, 
1 962 and Cavazzuti, 1 989) (multiple r=0.848, p<<0.001). 



eleton increase, and the mean body size of immature adults 
decrease strongly under dry conditions. Therefore substrate 
selection for oviposition seems to be an important strat
egy of parental care2 ('Brutfiirsorge') . 

6.3.5. Larvae 

The larvae hatch after an embryo development of several 
days (at 1 8°C: C. auratus. 5-6 days; C. nemoralis. 21 days; see 
Sturani, 1 962 for a detailed description). As with many 
other ground beetles, larval development comprises three 
larval stages (e.g. Luff, 1 993). On the basis of morpho
logical characters, Bengtsson (1 927) and Lapouge (1929) 
divided the larvae into three groups. These have gained 
acceptance from numerous other authors (e.g. Turin et al., 
1993): (1) the Archeocarabus group (= Carabes serrilabres) 
with larvae characterised by small tergites and short legs, 
(2) the Neocarabus group (= Carabes rostriJabres) with larvae 
showing very broad tergites projecting from the body and 
relatively long legs, (3) and the Metacarabus group (= Carabes 
quadricuspides) exhibiting intermediate characters (for a more 
detailed description of the 3 groups see Chapter 4). The 
different habitus of the larval groups is interpreted in the 
light of (presumably) divergent habitats: the Archeocarabi 
may be able to dig burrows into the soil, and prefers to live 
in open land. The Neocarabi may be more adapted to living 
in the litter stratum of woodlands. 

In order to compare the larval behaviour of C. granulatus 
and C. clatratus in the field, Huk & Kuhne (1999) used 
pitfall samples on different meadows. Both species have 
larvae of the Archeocarabus type. Whereas no larvae of the 
latter species were found, C. granulatus larvae were frequently 
caught. The legs of C. granulatus larvae are significantly 
longer than those of C. clatratus (Huk, 1 998). This is per
haps an incidence for the more endogeic life of C. clatratus 
during larval development. The epigeic active larvae of C. 
problematicus are of the Metacarabus type. Betz (1992) shows 
that they also contribute to dispersal: in its 3ra instar, a 
larva could move up to 32.1 m within 25 days. The larvae 
of C. auronitens are of the Neocarabus type. During a long
term study in the Westphalian Lowlands (Germany) they 
were only rarely caught in pitfall traps. But the year of 1 990 
was an exception: numerous larvae were found in the pit
fall traps (in this year, the young beetles were significantly 
smaller than those of the previous year (Althoff et al., 
1992). These examples show that larval behaviour is not 
simply linked to morphological characters, as suggested in 
the first papers about Carabus larvae. 

Due to the (assumed) high vulnerability of the larval 
(and other pre-imaginal) stages (Ll:ivei & Sunderland, 1 996), 
length of development is an important ecological factor. 

Data concerning larval development in the laboratory are 
given by Sturani (1962). At 1 8°C, the period of develop
ment ranges from 30 (C. arvensis) to 80 days (C. solien). In 
general, it is difficult to study larval development in the 
natural habitat, because egg deposition occurs 
asynchronically (often over a period of several weeks). The 
three instars therefore show a strong temporal overlap. 
The sparse field data available suggest that the same peri
ods of development are found under natural conditions. 
In a Westphalian woodland, C. auronitens completes its 
larval development in 4-6 weeks (summer larvae; Althoff 
et al., 1 992; Weber,pers. comm.) .  Grum (1 984) mentioned a 
period of development of 80-100 days. Species with win
ter larvae may need more time ( cf. the data from van der 
Drift, 19  58; Rijnsdorp, 1980; Betz, 1 992), but they are able 
to show locomotory activity at surprisingly low tempera
tures: in a woodland near Marburg (Germany) appreciable 
catches of the winter-active C. problematicus larvae in pitfall 
traps were obtained at mean daily temperatures of little 
over 3°C (Betz, 1 992). 

Many Carabus larvae are specialised snail-feeders (e.g. 
Cavazzuti, 1989; Luff, 1 993). The larvae of some species 
show morphological features, which could be interpreted 
as an adaptation to a particular prey (comparable to the 
imagines, see section 6.5). An example may be C. rychroides 
(a species specialised in eating Helicigona glacialis) with its 
toothed terebra3 and retinaculum4, and small forebody 
(Casale et al., 1 982, 1 998; Arndt, 1 985). Similar toothed 
inner sides of the mandibles and relatively small heads are 
found in the larvae of Cychrini and Licinini, both 
categorised as specialised snail-feeders in larval instars as 
well as in imagines (Arndt, 1 991a; Luff, 1 993). Detailed 
analyses of hunting and eating behaviour of larvae are still 
missing for the genus Carabus. But with all probability, the 
larvae of some species do not live exclusively on snails, 
because snails are extremely rare or absent in some habitats 
(e.g. Sphagnum bogs: C. nitens and C. clatratus-, swamp peat 
forests: C. violaceus-, own observ.). 

The mean growth ratios (head width ofL2/head width 
of L1 and head width of L3/head width of L2, respec
tively) are small for Carabus larvae (from 1 .21 to 1 .38), com
pared with other holometabolous insects. This is perhaps 
a consequence of the large egg size and the few larval stages 
(Huk & Kuhne, 1 999). The fully-grown larvae had only 
about 1 5  % of the dry weight of the mature imago (Griim, 
1 97 Sa). The weight differences between newly hatched and 
mature individuals result from rapid feeding by the tenerals. 
Griim (1975b) and Lovei & Sunderland (1996) assumed 
that highest mortality in the Carabus life cycle occur during 
larval stages. For other ground beetles (e.g. Nebria brevicollis-, 

2 Parental care encompasses any form of parental behaviour that appears likely to increase the fitness of a parent's offspring (Clutton
Brock, 1991). 
3 Distal, long incisive edge of the mandible. 
4 Basal part on the inner side of the mandible. (' ! · "-: I  . R P \RT 
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Nelemans, 1 987a, b; 1 988) it was shown that the growth 

of larvae is largely dependent on food supply. Moreover, 

Carabus larvae do not seem able to starve for long periods. 

Larval mortality is about 4 7 % in C. clatratus after a period 
of only 7 days without food (Huk, 1 998). The starvation 
capacity of newly hatched C. violaceus larvae ranges from 9 
to 1 5  days at 10°C (Luff, 1 994). 

Little is still known about the biology and ecology of 

Carabus larvae. One important reason for this seems to be 
that rearing is very difficult in many species. Surprisingly, 
rearing is rather more successful in some stenotopic spe
cies than in a lot of eurytopic ones ( cf. Mossakowski, 1 971 ;  
Burka, 1 972; Huk & Kuhne, 1 999; 2000). Another reason 
may be the low capture rates in pitfall traps because of the 
locomotory activity of larvae in the natural habitat. 

6.3.6. Pupae and tenerals 

Pupation occurs in a hollow in the ground and lasts from 
four to 20 days (at 1 8°C; Sturani, 1 962). The exarate 
adecticous pupae of many species are described by Sturani 
(1962) and Casale et aL (1982). The newly emerged beetle is 
white with dark appendages (incl. mandibles), and after 
one to a few days the characteristic colour has usually devel

oped (Kern, 1 921; Sturani, 1 962; Huk, 1 998). The tenerals 
of some species may remain in the pupal hollow (e.g. C. 

auratus; Scherney, 1 957). However, in most cases they leave 
the hollow and show obligatorily feeding behaviour (at 
least for a short time) (e.g. C. auronitens: Althoff et aL, 
1 992). The latter is also true for a lot of species assumed 
(by some authors) to stay in the pupal hollow for a longer 

period after moulting (e.g. C. clatratus: Huk, 1 998; C. 

nodulosus, own observ.). The endocuticle (inner layer of the 

exoskeleton) is formed over a number of days. In C. 
auronitens, the mean postecdysial development of the .ex
oskeleton takes 20 to more than 30 days. If the tenerals 
starve, mortality is very high (e.g. 80 % after a starving 
period of 1 0  days) (Klenner, 1 989). These data demon
strate the necessity of a teneral activity shortly

'
after emer

gence for this species. 

6.3.7. Rearing 

The rearing of Carabus species has a long tradition in 
carabidology. Starting about a century ago, Zang (1901), 
and subsequently Verhoeff (1917), von Lengerken (1921) 
and other biologists, reared many species with the aim of 

obtaining all the developmental stages and also for sys
tematic purposes (see above). In addition to eco-physi
ological investigations, taxonomic and phylogenetic prob

lems have also been an additional important focus in breed
ing programmes. In one case (C. o/ympiae), a great breading 
program was done to release the beetles into nature (cf. 
section 9.4). 

Following Hfuka (1996), laboratory rearing can be car
ried out in containers with a layer of the substrate in 

which the species live or of sifted garden soil, a few cm in 
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depth. Because cannibalism is a common phenomenon 

within the genus Carabus, it is best to separate the eggs 

individually into Petri dishes (about 1 0  cm in diameter) 
with the substrate just described. Appropriate light con

ditions (see section 6.4 for discussion of the control of 
gonad development by the photoperiod) and tempera

ture (between 1 5  and 20°C) and a moist substrate to 

provide air humidity are prerequisites for successful breed

ing. Larvae and adults of many Carabus species accept 
mealworms (larvae of Tenebrio molitor) , earthworms and 
gastropods. They also feed on scrapes of raw meat, but 
sometimes the mandibles and other mouthparts become 
clogged up with fat and then there is a strong rise in the 
mortality rate. The same may happen after intensive con
sumption of ripe fruit, which are very attractive for many 
Carabus adults. In most rearing experiments, larval mor
tality is very high ( cf. the values given by Burka, 1 972 and 

Huk & Kuhne, 1 999). The best and most adequate food 
is probably the natural prey (e.g. earthworms for C. auratus 
and snails for Procerus, Iniopachys and Platycarabus species: 
Cavazzuti, 1 989; pers. observ.). The best breeding results 
can be obtained in outdoor terraria ( cf. Sturani, 1 962; 

Burka, 1 996). A short but nonetheless very helpful over
view dealing with different aspects of rearing ground 

beetles is given by Hfuka (1 996). 

6.4. ACTIVITY 

6.4.1. Daily rhythms 

Daily rhythm of Carabus species has been studied in many 

field investigations using pitfall traps (incl. time sorting 
traps: e.g. Skuhrary, 1 9  56; Lauterbach, 1 964; Grum, 1 966; 
Novak, 1 971,  1 972, 1 973; Schiller & Weber, 1 975; Grimm 
& Jans, 1 984) and in laboratory investigations using 
actographs (e.g. Greenslade, 1 963; Kirchner, 1 964; We
ber, 1 965a, 1 966a, 1 966b, 1 968a, 1 983; Lamprecht & We

ber, 1 971 ,  1 973; Neudecker, 1 971 ;  Balkenohl & Weber, 

1981 ;  Meyer-Peters, 1 988, 1 993a, b). An important re

view was published by Thiele & Weber (1 968). From the 
24 species analysi:;d, 1 6  were strictly night-active and only 

four species_showed relatively high day activity (over 45 
% of activity during the day); the others occupied an 
intermediate position. The patterns of daily activity de
pended considerably on individual and seasonal features. 
For example C. cancellatus is a night-active species, but 

during its reproductive period, diurnal activity also oc
curs (Weber, 1 966a). Within the same population of C. 
auratus, individuals are predominantly diurnal, nocturnal 
or intermediately active (fhiele & Weber, 1 968). More
over, geographic location significantly influences activity 
patterns. Carabus glabratus and C. violaceus populations in 
Central Europe are predominantly night-active, but in 

northern Scandinavia, the same species are also active 
during the day (fhiele & Weber, 1 968; Neudecker, 1 971).  



For the Japanese species C. yaconicus, Yamashita & 

Kanehisa (1979) revealed a complete change in the main 
activity period from diurnality to nocturnality. A similar 
change in activity patterns is described by Meyer-Peters 
(1993a) for C. auronitens under natural light-dark (LD) 
cycles. During the reproductive period in spring, the 
beetles are mainly nocturnally active, whereas in summer 
(shortly before aestivation), activity peaks turn into 
diurnality within one day. No geographic differences could 
be detected in 285 beetles from 1 3  populations ranging 
from southern France to northern Central Europe. 

Within the genus Carabus, daily rhythm is controlled by 
an 'internal clock' (Kirchner, 1964; Weber, 1 968a)5• Under 
constant conditions (especially with respect to light) mean
ing that 'Zeitgebers' are missing (that is without external 
time impulse), many beetles show a free-running activity 
with a periodicity deviating significantly from 24 h. With 
the dark-active C. prob/ematicus, the free-running activity 
shows a periodicity of less than 24 hrs. In actographs with 
an LD 12/12 (12 h light and 12  h darkness), a period of 
'preactivity' could be found before the onset of darkness, 
in which the beetles got 'ready' to start their locomotory 
activity. This may be interpreted as a mechanism of 'en
dogenous preparation'. Immediately after the signal 'light 
off', they could be very active (e.g. Weber, 1983). This phe
nomenon, but not the 'preactivity', is in agreement with 
field observations on this and other nocturnal Carabus 
species, which show the highest activity during the first 
hours of the night (e.g. C. auronitens, but not C. nemora/is; 
Hockmann et al., 1 992; C. prob/ematicus and C. glabratus; own 
observ.). 

Synchronisation potential and its variability exhibit an 
extreme plasticity in the endogenous periodicity. After 
phase reversal of the 'Zeitgeber' some members of the 
genus Carabus are able to resynchronise after very few peri
ods (e.g. C. prob/ematicus at 75-250 lux: 1 -2 periods, Weber 
1966b). Many Carabus specimens can follow short 'Zeitge
ber' periods (e.g. ill 8/8 for C. cance//atus; Lamprecht & 
Weber, 1971 ), but other specimens of the same species do 
not seem to be influenced by the 'Zeitgeber' and are active 
for a period deviating from 24 h. In numerous other ani
mals it is not possible to synchronise the daily rhythm by 
such short 'Zeitgeber' periods. 

6.4.2. Annual rhythm 

Larsson (1939) was the first to describe different annual 
rhythms of ground beetles, which correspond with repro
duction and development. Larsson (1939), Thiele (1 977) 
and Paarmann (1979) recognised 5 types6: (1) 'Autumn 
breeders' which exhibit a peak of activity of imagines dur-

ing summer and/ or autumn, during which period the 
imagines reproduce; larval development occurs during win
ter. (2) 'Spring breeders with autumn activity' lay eggs in 
spring and early summer, larvae appear in summer and 
the tenerals are active in autumn. (3) 'Spring breeders with
out autumn activity' have the same reproductive activity as 
type 2, but the tenerals are not active during autumn.7 
Additionally, there are species with a ( 4) flexible reproduc
tion period (e.g. Abax para/lelepipedus, see Thiele, 1 977) and 
(5) ground beetles that require more than one year to de
velop (e.g. Cicinde/a species) . Under cold conditions (in high 
mountains and in northern Europe) some Carabus species 
exhibit the latter type ('biennial development cycle', e.g. C. 
glabratus, C. vio/aceus, C. coriaceus; Houston, 1 981 ;  Refseth, 
1984; Lindroth, 1985). Differences in the annual activity of 
conspecific populations living at low and high altitudes are 
interpreted as their adaptation to the diverging environ
mental conditions (e.g. C. creutzeri: Brandmayr & Zetto
Brandmayr, 1979; C. problematicuS". Sparks et al., 1 99 5; see 
also Sota, 1994). 

Especially in subregions of Central Europe, which 
experience mild winters (e.g. near the Atlantic or the 
North Sea), some ground beetles reproduce preferen
tially during winter (e.g. Bembidion nigricorne, Amara inft
ma, Bradyce/lus and Trichoce/lus species; den Boer & den 
Boer-Daanje, 1 990) . In the northern half of Europe, 
no Carabus species is known with such a reproduction 
period. The 'earliest' Carabus species in this region is C. 
nemoralis, which commences its activity period and oo
genesis in February /March (Kern, 1912) .  But in south
ern Europe, some species may be considered 'winter 
breeders' (e.g. C. dufourii in the lowlands of Andalusia, 
Cardenas & Hidalgo, 2000; own observ. , C. a!Jsidotus in 
lower altitudes near Rome: Casale et al., 1 982, and C. 
morbillosus. Casale et al., 1 982). Further studies with ovary 
dissections and of larvae are necessary. 

In a more recent paper dealing with the analysis of re
production and developmental periodicity of ground 
beetles in the province ofDrenthe (the Netherlands), den 
Boer & den Boer-Daanje (1990) recommend a distinction 
between only two groups: (1) species with summer larvae 
and (2) species with winter larvae. The former group corre
sponds to the 'spring breeders' and the latter one to the 
'autumn breeders' ofLarssons scheme. However, the ter
minology of den Boer & den Boer-Daanje (1990) seems 
to be more accurate because numerous studies have dem
onstrated that Carabus imagines are able to reproduce sev
eral times, while some species have a different seasonal 
activity of first-year and older adults. Schj0tz-Christensen 
was the first to prove the iteroparity of ground beetles by 

5 In members of the genus Carabus, the 'master clock' is not localised in the centre of the brain, the protocerebrum, but in the lobus 
opticus (as in cockroaches and some other insects) (Balkenohl & Weber, 1 981).  
6 This scheme also seems to be valid for the Mediterranean region (cf. Cardenas, 1994). 
7 It does not seem to be absolutely clear whether the latter 2 reproductive types really differ from each other, since a lot of spring 
breeders have tenerals which are active for only a very short time (see section 6.2). These specimens can easily be overlooked. CE:\LR .\! . P\RT 
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dissecting their ovaries8 (Schj0tz-Christensen, 1965) and 
by mark-recapture experiments (Schj0tz-Christensen, 
1 968). Further investigations on the genus Carabuswith at 
least one of the two methods have now been described 
(e.g. Althoff et aL, 1 992; Storre et aL, 1 996; Baumgartner et 
al., 1 997; Assmann & Janssen, 1 999; section 6.2). In each 
Carabus species studied, a life span of more than one year 
was demonstrated, at least for some individuals. It can 
therefore be speculated that iteroparity is a special feature 
of the genus Carabus (for the longevity of other carabid 
species, see for example Rusdea, 1994) .  

The control of  gonad development and hence the an
nual rhythm of ground beetles by the photoperiod was 
studied intensively by Thiele and co-workers (review: Thiele, 
1977; see also: Ferenz, 1 977, 1 986). With a spring breeder 
(e.g. Pterostichus nigrita), previtellogenesis (euplasmatic 
growth of oocytes) is determined by short-day conditions 
(e.g. LD 8/16), which occur during autumn, when the 
young beetles of many species are active. Long-day condi
tions, which occur during spring and early summer, after 
this phase initiate the vitellogenesis and hence the oogen
esis (see also section 6.2). If a young female is first ex
posed to long-day conditions, neither previtellogenesis nor 
vitellogenesis is initiated, meaning that the sequence of 
short- and long-day conditions is decisive for the matura
tion of ovaries. Similar reproductive controls by the pho
toperiod were found in other ground beetles (spring and 
autumn breeders) and can also be assumed for Carabus 
species, although it has not been proved by experiments. 
This gap in our knowledge is at least partly due to the 
problems of rearing many species of this genus. 

Sometimes a certain species is characterised by several 
authors as a spring breeder (with summer larvae) and by 
others as an autumn breeder with winter larvae. An ex
ample of such a diverging classification is C. auronitens. 
Following Hurka (1972), this species shows larval devel
opment during winter in Czechia, whereas in the 
Westphalian lowlands it is a true spring breeder with sum
mer larvae (Althoff et aL, 1 992). In montane altitudes of 
the Westphalian Sauerland, larvae also hibernate beside 
imagines (Hemmer & Terlutter, 1987). In a translocation 
experiment in the Westphalian lowlands, Schwoppe et aL 
(1998) examined the population biology of C. auronitens 
populations from this montane altitude under lowland 
conditions. In spite of the environmental conditions, 
which differ from those in their region of origin, the indi
viduals (in the parental and offspring generation) showed 
a seasonality characteristic of montane populations ( espe
cially the later ending of the spring season). This indicates 
that the differences in annual activity are at least partly ge-

netically controlled (i.e. by different alleles) and that they 
are the consequence of an evolutionary process. Addition
ally, environmental modifications may occur. 

6.4.3. Locomotory activity and orientation 

Most ground beetles are known to be rapid runners with 
slender legs, which led to the German name 'Laufkafer' 
(literally translated as: 'running beetles'). Some members 
of the genus Carabus are particularly fast runners: the maxi
mum speed recorded by Mossakowski & Stier (1983) in 
the laboratory was 25 cm/ s for C. problematicus (C. coriaceus 
was the slowest of ten species studied: maximum speed: 
7.7 cm/s)9• As with most other insects, running with six 
legs occurs by a tripod of the foreleg and hindleg on one 
side and the midleg of the opposite side, whilst the oppo
site legs are moved forwards. The centre of gravity during 
running always lies within this tripod (Gullan & Cranston, 
1 994). 

But the legs and coxae are functionally not only adapted 
to running, but also to pushing (as with many other terres
trial Adephaga). Evans (1977) detected on the forelegs of C 
problematicus four major features, which are modifications to 
strengthen leg articulations (reduced trochantin, sternal coxal 
articulation, lateral femoral flanges, and tarsal feathering sys
tem). The midlegis similar, but the coxo-sternal articulation 
is less well defined and the feathering mechanism is lacking 
(due to diverging orientation of the leg). The hindleg can 
deliver a powerful forward thrust to the body and a vertical 
thrust with its femoral reductor (rotator) muscle in the tro
chanter. Both functions enable Carabus species to penetrate 
horizontal crevices in litter by wedge pushing (Evans 1986). 

Forsythe (1981, 1 983) and Evans (1986) arranged cara
bid beetles into three groups based on leg structure: group 
I has evolved better running ability but poorer pushing 
ability; group III is characterised by strong pushing poten
tial and slow running speed; group II shows intermediate 
characters. The genus Carabus (and Calosoma and Cychrus) 
cannot be integrated without inconsistency (Evans, 1986): 
They are slower runners but stronger pushers than one 
would expect from their leg morphology. A possible ex
planation may lie in the relative sizes and insertions of the 
leg muscles. 

Baars (1979) was the first to describe movement pat
terns of ground beetles in their natural habitat. Using ra
dioactively labelled Poecilus versicolor and Calathus 
melanocephalus specimens, he detected periods of directed 
movement with large distances covered per day and alter
nating periods of random walk with small distances cov
ered per day in random directions. These two differing 
patterns of movement were also described for members 

8 Female ground beetles, which have already laid eggs, can be recognised after dissection by their corpora lutea, which appear as a yellow 
to brown coloration at the base of the ovarioles. These originate from degenerating follicle cells which are not reabsorbed in carabids 
and which can be recognised for a long time (Schjotz-Christensen, 1 965; Krehan, 1970; Storre et al., 1996; see also section 6.2). 
9 Although reaching a rather high actual speed, Carabus species are moderate runners in relation to their large body size. 
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of the genus Carabus using harmonic radar10 (Hackmann 
et al., 1 989, 1 992; Kennedy, 1 994; Niehues et al., 1 996; 
Riecken & Raths, 1 996; Assmann, 1 998; Huk, 1 998). The 
obvious ability to keep moving in a constant direction is 
also demonstrated by capture-recapture experiments with 
individually marked beetles in circular enclosures 
(Hackmann et al., 1 989, 1992). The specimens were caught 
in pitfall traps on the inner side of the enclosure fence, and 
were released again in the centre of the enclosure. Recap
tures of single individuals deviate from a random distri
bution, i.e. they are able to keep moving in a constant 
direction and also to reorientate if disturbed by handling 
and releasing. Directed movement can contribute consid
erably to the power of dispersal. The speediest specimens 
analysed covered the following distances: C. auronitens 40.4 
m per night (Hackmann et al., 1 989); C. coriaceus 5 1 .25 m 
per 1 2  h (Riecken & Raths, 1 996); C. problematicus 1 32 m 
per night (Assmann, 1 998); C. nemoralis 200 m per night 
(Kennedy, 1994). The physiological basis of the ability to 
keep moving in a constant direction is still unknown (cf. 
Hackmann et al., 1 992 for a discussion about orientation 
based on the magnetic field). 

Outside the preferred habitat, woodland-inhabiting 
Carabus species in particular, use silhouettes on the hori
zon for orientation (C. problematicus: Neumann, 1 9 7 1 ;  C. 

auronitens: Niehues et al., 1 996). Some ground beetles at 
least use olfactory parameters to find their habitats (e.g. 
Bembidion obtusidens orients on the volatile metabolic me
thyl esters of palmitic and oleic acid from filamentous 
blue-green algae Oscillatoria spec.: Evans, 1 982). A similar 
basis for orientation in Carabus species is possible. 

For some beetles, tree trunk activity is documented (e.g. 
C. irregularis: Martius, 1 986; C. auronitens: Hackmann et al., 
1989; see also Chapter 5). All species with climbing behaviour 
have long legs and a slender body (e.g. C. intricatus and mem
bers of the subgenus Chrysocarabus). Beetles have been ob
served on tree trunks during feeding on several occasions 
(e.g. C. auronitens feeding on caterpillars and snails; 
Hackmann et al., 1 989; Procerus spp. feeding on Helix spp.: 
Cavazzuti, 1 989; C. irregularis feeding on shell-bearing snails 
of the family Clausiliidae, own observ.). This type of behaviour 
can also be observed in species inhabiting subalpine and 
alpine grasslands and edges of snow fields above the tim
ber-line: C. auriculatus and C. depressus are able to climb on 
vertical rock faces (own observ.). Carabus menetriesi is able to 
climb on blades of grass (Niissler, 1 969). 

6.5. ABIOTIC FACTORS 

6.5.1. Climatic factors, temperature, hwnidity, and light 

An experimental analysis of the importance of abiotic fac
tors on ground beetles was commenced in the 1 930s and 

1 940s in some excellent Scandinavian studies (Bro Larsen, 
1 936; Krogerus, 1 932, 1 948, 1 960; Lindroth, 1 949), fol
lowed by Central European carabidologists (e.g. Schmidt, 
1 955, 1956; Weber, 1 965b; Thiele and co-workers, see 
Thiele, 1 977). In recent decades, studies on their natural 
habitats have been emphasised. 

In a gradient apparatus, woodland-inhabiting Carabus spe
cies generally prefer darker, more humid and lower tempera
ture conditions than species that inhabit arable land (Ibiele, 
1964b; Weber, 1 965b). These differences may be of impor
tance for habitat selection (Ibiele, 1977; see also Evans, 1 983). 
In field experiments, a significant correlation between run
ning activity and temperature could be demonstrated for sev
eral species. Such a result does not seem to be particularly 
surprising for a poikilothermic animal. More remarkable is 
the measure of correlation found: Althoff et al. (1992) was 
able to demonstrate that running activity (measured as num
ber caught in pitfall traps) of C. auronitens depends strongly 
on air temperature during the first half of the night ( correla
tion coefficients often exceed 0.9) and that temperature reac
tion changes during the reproductive period. Although, in a 
temperature gradient apparatus this species behaves as a more 
hygrophilous species (Weber, 1 965b ), no correlation with air 
humidity could be detected in the study area near Miinster 
(Westphalia) (Althoff et al., 1992). In this relatively wet wood
land, the humidity in the litter may be sufficient during the 
whole activity period. In a beech forest in Luxembourg, Neve 
(1994) detected that the higher the mean daily humidity, the 
more active C. problematicus and C. auronitens were (and the 
higher the temperature, the higher the catch rates) . 

The transpiration rate in Carabus species does not lin
early increase with temperature, but shows a 'plateau' within 
a certain narrow range (Schmidt, 1 956). This is interpreted 
as an active ability to regulate transpiration. The 'preferred 
temperature' of a given species could be determined by 
the optimal transpiration rate, the determination of which 
is very important for members of this genus, due to the 
increase of transpiration rate with decreasing water con
tent. The relation between oxygen consumption and tem
perature is weak (Schmidt, 1 955/56), which means that 
they do not follow the van't Hoff's rule (reaction rate/ 
temperature rule). 

Some species (imagines and larvae) are found in ex
tremely wet habitats, and may even hunt in water (C. 
variolosus, C. nodulosus, C. galicianus, C. clatratus, C. a!Jsidotus, 
and C. melancholicus; cf. Chapter 5; Sturani, 1 962; 1 963). 
Other Carabus species (e.g. C. granulatus; own observ.) can 
take refuge in water and are able to swim. 

Fuellhaas ( 1 9 9 7) demonstrated with individually 
marked specimens in an enclosure that C. granulatus is able 
to survive a long-term inundation of about 6 months 
during the winter! During autumn, when inundation be
gins, beetles can be found swimming on the surface of the 

10 For a detailed description of the method, see Mascanzoni & Wallin (1986), Hackmann et aL (1 989) and Uivei et aL (1997). GJ:'.\I  R \ L  P \H !' 
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water. Beetles may retire during the long inundation pe
riod into crevices with 'air bubbles', which may occur within 
the peat. But it is not impossible that beetles are able to 
live in anaerobic conditions like other ground beetles (e.g. 
Pelophila borealis, which can survive undamaged for 127 
days at a temperature of 0 °C in nearly m .. -ygen-free condi
tions; Conradi-Larsen & Somme, 1 973a, b). 

Carabus species hibernate in small hollows in rotten 
wood, underneath mosses and in the ground. It is not 
certain whether the beetles are exposed to temperatures 
below 0 °C, because the substrate layers above them may 
provide effective isolation. For a brief review on freezing 
tolerance of ground beetles see Thiele (1977) (experiments 
on Carabus species are still lacking). 

6.5.2. Chemical factors 

Above the importance of chemical factors (mainly of the 
soil) as requirements of the ground beetle's habitats con
troversy exists. Krogerus (1960) was the first to demon
strate that pH-\·alues could be recognised by carabids: In
habitants of Sphagnum bogs, such as Agonum ericeti and A. 
munsteri, prefer acid regions (up to pH 3.3) in a pH-gradi
ent apparatus (Krogerus, 1960; Paje & Mossakowski, 1 984). 
Lindroth (1949) investigated some so-called 'limestone 
species' of Carabidae, which are restricted in Fennoscandia 
to open land on a soil rich in CaC03• He did not find any 
evidence that the beetles (mainly from the genus Harpalus) 
were able to perceive the Ca2+ content of the ground. Most 
of the species he tested are not restricted over their whole 
distribution area to limestone. This is in contrast to some 
Carabus species: for example, C. imgularis and C. auriculatus 
seem to be restricted to habitats with a neutral or alkaline 
soil pH (Weber, 1 966c; Franzen, 1 995; onm observ.). Their 
habitat selection shows possible links to their preferred 
prey, shell-bearing snails (cf. Casale et al., 1 998; Assmann et 
al., 2000), which occur in higher densities on soils with a 
high limestone content. Carabus menetriesi is a species found 
mostly on Sphagnum-rich bogs; a similar preference for acid 
regions as described above for the two Agonum species is 
possible. Preference experiments with pH-gradient appa
ratus are still lacking for those Carabt1s species. 

6.5.3. Structural parameters of the habitat 

Many important structural parameters of the natural habi
tat derive from vegetation (e.g. trees with rotten logs and 
leaves, which result in the litter) . As described above, these 
structures are used (at least partly) by Carabus species. A nega
tive influence seems to be gn·en by dense vegetation (mainly 
grasses), which could hinder locomotory activity. Kennedy 
(1994) showed by radar tracing that C. nemoralis is seven to 
19  times more active in arable habitats than in set-aside and 
semi-natural habitats, both showing a greater inhibition due 
to dense vegetation ('Raumwiderstand' in the sense of 

Heydemann, 1957). Vegetation is especially dense on fallow 
land after several years. Carabus species may be completely 
absent from such areas in north-west Germany (olJ/n observ.), 
possibly due to the unfavourable habitat structure. 

Holdhaus (191 1, 1954) was the first to recognise the im
portance of a phenomenon he called 'petrophily': Some 
species live exclusively on bedrock. Although his concept 
was strongly criticised, Lindroth (1949) and numerous other 
carabidologists now have accepted it Many years later, a real
istic explanation for petrophily was given by Brandmayr 
(1983: 1 65): Petrophilous ground beetles are 'particularly 
influenced by the morphologic and microclimatic properties 
of lithosols and climaphytomorphic soils developing on 
bedrocks: the highly reduced inundation risk, and a soil habi
tat of high pore space, with constant moisture and rich of 
suitable microhabitats'. Many montane to alpine distrib
uted Carabus species can be regarded as petrophilous (e.g. C. 
mutz,eri, C. caelatus, C. ghilianii, but not C. .rylvestris which also 
lives in montane peat bogs; Brandmayr, 1 983; OJJ/n observ.). 

6.6. BIOTIC FACTORS 

6.6.1. Diet 

Carabus species are polyphagous and consume nearly every 
kind of prey of adequate size. In most cases, earthworms, 
snails and caterpillars are recorded (e.g. von Lengerken, 1921; 
see also Chapter 5). The beetles can also be found feeding 
on carrion, and in the laboratory they accept many types of 
meat (incl. mince). All members of the genus show an 
extra-intestinal digestion (or predigestion), first described 
for this taxon by Jordan (1 910) .  Von Lengerken (1 921) 
was the first scientist to detect this method of feeding in 
Cara bus larval ins tars. In most cases, the prey is held by the 
mandibles, partly cut up, and digestive fluid is regurgitated 
into the incisions to dissolve the tissues. The liquid result
ing from the proteolysis is then ingested. Carabus 
problematicus ejected 30 ml midgut juices within the first 30 
sees of exposure to meat (Metzenauer, 1 981). Carabus speci
mens can feed continuously for several hours. The weight 
increase from food intake of a single 'meal' is up to about 
30 % of their own body mass (C. auratus, von Lengerken, 
1 921 ;  C.glabratus, olJ/n observ.). Scherney (1957a) recorded a 
much greater daily food consumption of more than 1 .3 
times their own body weight. 

Vegetarian food is also consumed. In the natural habi
tat, at least some Carabus species are attracted to ripe and 
overripe fruits (e.g. C. aura/us and C. cristoforii to strawber
ries, bananas, etc.; von Lengerken, 1921;  olJ/n observ.)1 1 •  From 
laboratory experiments, Goldschmidt & Toft (1997) de
scribed that C. nemoralis and C. convexus consumed Capsella 
bursa-pastoris, Poa annua and leaves of wheat. Fungi are also 
accepted (e.g. by C. auratus, von Lengerken, 1 921). 

c ; ·'< ! '' \ I .  > ' \_l{'f 11 After excessive intake of fruits, the mortality of beetles may be increased (01»n obsem). 
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Cannibalism can occur under artificial conditions Oabo

ratory, pitfall traps), particularly if there are tenerals or 

beetles, which have eaten so much that the intersegmental 

membranes of the abdomen, are visible. The possible role 

of cannibalism (presumed for larvae of some other 
ground beetles, e.g. Pterostichus oblongopunctatus, cf section 
6.5) in both larval instars and imagines is still unknown 

for Carabus species. Lindroth (1 949) supposed exclusive 
predation of C. hortensis by C. nemoralis as a special form of 
a predator-prey-relationship: C. nemoralis imagines are ac
tive in spring, its reproductive period, and may hunt the 
larvae of C. hortensis, which is an autumn breeder with 
larvae in winter and spring. 

In contrast to many laboratory and field observations, 
exact data on qualitative and quantitative composition of 
food in the natural habitat are sparse. Dissection of the 
gut does not provide any further information - in con
trast to other ground beetles without extra-intestinal di
gestion (Hengeveld, 1 980). Analyses of esterases from the 
crop content and from possible prey species after a separa
tion by electrophoreses give an insight into food composi
tion. Priiser & Mossakowski (1990) detected a similar prey 
spectrum for syntopically living populations of C. lineatus 
and C. nemoralis using isoelectric focusing of the esterases 

(Oniscus spec., Araneae, and a large amount of Arion ater) . 
In a field study combined with esterase electrophoresis in 
Carinthia, C. violaceus was found to feed mainly on the slug 
Arion lusitanicus (Paill, 2000). Using the serological method, 
Lukasiewicz (1996) detected that earthworms and tipulid 
larvae were consumed by C. granufatus. Further informa
tion about the food spectrum of Carabus species is given 
by Oertel (1 924), Delkeskamp (1930),Jung (1940), Lareau 
(1986), and Hackmann et aL (1 989). 

Actograph experiments with natural LD cycles carried 
out by Meyer-Peters (1993b) revealed that daily locomo
tory activity in C. auronitens is affected by food supply. Feed
ing leads to a reduced duration of daily activity for a period 
of up to four days. The feeding-dependent reduction of 
activity is paralleled by the temporarily reduced activity of 

trypsin- and chymotrypsin-like enzymes, which is at a 
maximum in starving animals (Vaje et aL, 1 984). 

Some macromorphological differentiations within the 
genus Carabus are often interpreted in the light of diverg
ing and specialised modes of nutrition (e.g. Krumbiegel, 
1 936; 1 960; Casale et aL, 1 982; Thiele, 1 977). The two 
most spectacular types are perhaps the (1) 'cychrisation' 

and (2) 'macrocephalisation', both supposedly related to 
different snail-hunting strategies. Species with a slender 
forebody simply enter the shell through the aperture and 
catch the gastropod body with their forceps-like, sharp 
mandibles ('cychrisation', e.g. C. cychroides, C. intricatus: 
Fig. 6 . 10).  The body shape of some other Carabus species 
is characterised by a head that tends to be enlarged, some
times to an enormous size and disproportionate to the 

other parts of the body ('macrocephalisation', e.g. C. 

auriculatus) . In some species of this type, short and pow

erful mandibles occur. The morphology of these mem

bers resembles that of Licinus specimens whose asym

metrical mandibles enable them to break shells efficiently 
(Brandmayr & Zetto Brandmayr, 1986). The mandible 

form of some large-headed species differs from that of a 
typical Carabus: in C. irregularis they are strong, broad, and 
asymmetric (the outer margin of the left mandible is 

angulated, with a short tooth before the apex: Casale et 
al., 1 998) and its terebral and retinacular teeth are reduced 
(Fig. 6 . 10).  In north-west Germany, the beetles are able 
to crush a number of different gastropod shells (from 
the helicid Trichia hispida to the enid Ena montana and 
different clausiliids). As described for Licinus species, coni
cal shells are perforated behind the (mostly) strong aper
ture (own observ.) .  Due to the smaller and longer man

dibles with an asymmetric terebral region, C. pyrenaeus 
and C. auriculatus seem to be less adapted (Fig. 6 . 10),  
nevertheless successful predators of shell-bearing snails, 
as indicated by a high number of crushed shells in the 
natural habitat and in the laboratory (Assmann et al. , 
2000; own observ.). The beetles attack the gastropod shells 
in a similar way as the Licinus species (beginning from the 

aperture). The well-developed terebra could indicate that 

the mandibles are not only used to crush shells but also 
to hold on to prey. Whether the enlargement of the head 
is important for the mode of nutrition in some Carabus 
species or not is still unclear. Many populations of C. 
macrocephalus, a species with a disproportionately enor
mous head size, reach high densities in habitats, which 
are nearly free of shell-bearing gastropods (e.g. Bosque 
de Iraty, Sierra de Ancares, Murrielles: own observ.) .  There

fore the term 'licinisation' (cf. also Casale et aL, 1 998) 
seems to be more appropriate for shell-breaking ground 
beetles than 'macrocephalisation'. In any case, some 
Carabus species with 'normal' mandibles (Figs 6 .10,  6.1 1) 
are able to break shells, as described for C. coriaceus by 
Sturani (1962). 

6.6.2. lnterspecific competition 

Interspecific competition can be defined as a negative, i.e. 
detrimental, interaction between organisms of different 
species caused by their need for a common resource (Calow, 
1 998). Niemela (1993) reviewed 32 papers dealing with 
this topic, which is very controversial in carabidology. Half 
of the papers reported that interspecific competition was 
in operation or was responsible for apparent resource par
titioning. However, many authors, while emphasising the 
role of competition, could not dismiss alternative expla
nations. Only a few papers deal with interspecific competi
tion in Carabus assemblages (e.g. two North American spe
cies: Lenski 1982a, b, 1 984; north-west German woodland 
inhabiting species: Gunther & Assmann, 2000). Based on 
the current literature, it is not possible to decide if or to 
what extent competition occurs in natural Carabus assem-
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C. cychroides 

C. a. punctatoauratus C. irregularis 

C. pyrenaeus C. auriculatus 

Fig. 6.10. Mandibles of Carabus species. 

blages .  Further studies have been undertaken, as 
emphasised by Niemela (1993): (1) Population-biological 
parameters should be determined in sym- and allopatric 
conditions of the potential competitors. The observational 
and distributional data should be supplemented by ex

perimental work in the field (e.g. enclosures). (2) Further 

attention should be paid to the possible role of larval 
competition. (3) Natural and human-induced introduc
tions and invasions should be used to study effects on the 
composition and structure of assemblages. (4) Phyloge
netic relationships in combination with present-day ecol
ogy may give further insight into the patterns of commu
nity organisation and may help to test if competition has 

occurred in the past. 

6.6.3. Parasites and Parasitoids 12 

Several parasites and parasitoids are known to occur on 
members of the genus Carabus from field studies and rear
ing in laboratories. A brief overview follows: 

Fungi imperfecti - Moniliales: Sturani (1962) de
tected an infection of Carabus larvae with Botrytis bassiana 
in the laboratory and Thiele (1 977) assumed that 
Metarrhizjum anisopliae, which was found frequently on 
Pterostichus oblongopunctatus and Pt. quadrifaveolatus, can also 
infect members of the genus Carabus. Nothing is known 
about the occurrence of these fungi on Carabus spp. in 

Fig. 6.11. Mandibles, C. auronitens punctatoauratus, male. Te: 

terebra; T: terebral tooth; R: retinacular teeth (photo: J. Lange 
& T. Assmann). 

their natural habitat; the parasite species mentioned above 
are not restricted to ground beetles. 

Fungi - Ascomycetes - Leotianae - Clavicipitales: 
Corqyceps (= Cordiceps) militaris and Torrubia cinerea were 
found by Sturani (1 962) on both the larvae and imagines 

of the genus Carabus (also own observations on C. 

auronitens punctatoauratus and C. splendens) . These non-spe
cific parasites develop conspicuous fruiting bodies, some 
centimetres in length. 

Fungi -Ascomycetes - Laboulbeniales: This is per
haps the most characteristic parasitic group living predomi
nantly on beetles and is apparently completely absent from 

Carabus species. But as an interesting form of hyperpara
sitism, the mite genus Canestrinia (e.g. C. carabicola, which 

lives on C. morbillosus, see below) can be infected by 
Dimeromyces falcatus (Samsinak, 1 971).  

'Monocellular Eucaryota' - Alveolata - Gregarinea: 
Gregarinea are the only protozoans known to live as para
sites in members of the genus Carabus. Geus (1969) lists 
three Gregarinea genera (six species: Anryrophora gracilis, A. 
stelliformis, Actinocephalus digitatus, A. permagnus, A. 
puisseguri, Monorystis legen) for imagines and Cometoides 
wellmeri for a larva, which is not determined to the species 
level. One Carabus species can be infected by at least three 
Gregarinea species. Further records are given by Delkeskamp 
(1930), Sturani (1 962) and Puissegur (1 972). Within a few 

days, infection with ripe spores leads to mature cysts 
(mostly in the body cavity) . The number of these cysts, 
which look like (small) 'white tennis balls', can be enor
mous in a single Carabus specimen (up to 220 cysts in C. 
nemoralis-. Delkeskamp; up to 1 00-1 50 cysts in C. auronitens 
punctatoauratus and C. auronitens auronitens - own observ.) . In 
10 out of 33 C. auronitens populations and in 1 8  out of 29 

12 The systematics and nomenclature of the higher taxa follows Daly et al. (1998), Ehrendorfer (1999), Hausmann & Hiilsmann (1996), 
Lorenzen (1996a,b), Westheide & Rieger (1996), and Weygolt (1996). 
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C. aurvnitens punctatoauratus populations studied for elec
trophoreses (Assmann et al, 1 994; Assmann & Weber, 
1 997), Gregarinea were detected during dissection of the 
beetles. The infection rate of some populations exceeds 
41 % (C. aurvnitens population near the Mont Lozere in 
the Cevennes), as revealed by dissection of pitfall catches 
(killing and preserving agent after Renner (1 980): 40 % 
ethanol, 20 % acetic acid, 10 % glycerol, 30 % water: own 
observ.) . The consequences for the fitness of the infected 
beetles are still unclear. Sturani (1962) and Thiele (1977) 
assumed that death or at least a strong reduction in fertility 
could be one effect. It is still unclear whether this occurs in 
the natural habitat; in some C. aurvnitens punctatoauratus fe
males with more than 50 mature cysts, ripe eggs were found 
in the ovaries. Further studies are urgently needed to esti
mate population biological consequences of these parasites. 

Nemathehninthes - Nematoda- Secernentea: Bur
gess (191 1 ,  cited after Thiele, 1 977) recorded rhabditids in 
Carabus monilis. An undetermined nematode (perhaps a 
Secernentea) was found on C. auronitens from the 
Montagne Noire held in the laboratory. The ectoparasites 
were found on intersegmental membranes of the thorax 
and the abdomen (especially of the tergites) where they 
swam in hemolymph, which leaked from the membranes. 
Within a few days of diagnosis, the infected beetles died. 

Nemathehninthes - Nematomorpha - Gordioida: 
The Nematomorpha show juvenile parasitism, and develop 
in the body cavity of arthropods. The often 10-50 cm long 
and only 1 -3 mm thin adults copulate (in the form of a 
'Gordian knot') and reproduce outside their hosts. One of 
the most conspicuous characters of the life cycle of 
Gordioida is that freshwater species infect mainly or exclu
sively terrestrial hosts like ground beetles and grasshoppers 
(Schmidt-Rhaesa, 1997). The method of infecting ground 
beetles is still unknown. The hooks and stylers of the larvae 
may possibly enable them to penetrate the outer surface (as 
described for snails). But infection through the intestinal 
tract may be the rule for arthropods (Yia snails as food) 
(Schmidt-Rhaesa, 1 997). Gordius spec. was reported by von 
Lengerken (1924) and Sturani (1962) from Carabus imag
ines13. Further records with respect to ground beetles are 
given by Schmidt-Rhaesa (1995), but no definite infection 
of a Carabus specimen was detected. An excellent photo
graph of a Gordionus spec. specimen leaving a C. coriaceus, is 
given by Lorenzen (1996: 7 1 1) .  

Acari - Anactinotrichida (Parasitiformes) -
Gamasida: Parasitus spec. is often found on Carabus spe
cies, both in the laboratory and in the field (Thiele 1 977). 
However, interactions between the mites and the beetles 
are not a form of parasitism, but rather of phoresia, which 
also is assumed for the deutonymphs of Gropodidae. 
They have also often been found on the exoskeleton of 
Carabus species (own observ.). 

Acari - Actinotrichida (Acariformes) -
Tarsonemini: Perhaps the most spectacular parasites liv
ing on ground beetles are mites o f  the family 
Podapolipidae. The members of this taxon are restricted 
to insects and two genera parasitize only on ground beetles. 
Two species of the genus Dorsipes are exclusively found on 
C. granulatus (RegenfuB, 1 968). Synhospital podapolipids 
show a diverging occupation o f  niches (e.g. the 
Eutarsopolipus species on Poecilus cupreus: E. abdominalis lives 
on the intersegmental membranes of the abdominal terg
ites, E. thoracis on those of the thorax, and E. squamamm 
on the squamae of the elytra). Perhaps due to the low 
numbers of records (only 5 and 8 specimens of Dorsipes 
carabi and D. dorsipes, respectively, on 256 C. granulatus indi
viduals) no data on niche occupation are given by RegenfuB 
(1968). Eutarsopolipus species move to another host exclu
sively during copulation. A similar change of host can also 
be assumed for the Dorsipes species and may explain the 
strong host specifity. A pair of stylets to drill through the 
cuticle enables the podapolipids to ingest the hemolymph 
of the beetle. The number of pairs of legs (usually four in 
Acari) is reduced to three pairs in the females of the genus 
Dorsipes. The 4t11 pair oflegs is dorsally located in males. In 
other genera the number of legs is further reduced (up to 
one pair of legs in females). There is strong evidence that 
the podapolipids living on carabids are not regularly dis
tributed in Central Europe: RegenfuB (1968) did not find 
them on beetles collected by Thiele near Cologne (North 
Rhine-Westphalia) and by Heydemann near Kiel (Schlesv.�g
Holstein), but he did find them on those collected by him
self in Franconia. 

Acari - Actinotrichida (Acariformes) - Acaridida: 
The genera and species of the Acaridida, which are restricted 
to members of the genus Carabus, were dealt within a 
monograph by Samsinak (1971). 29 species from 6 genera 
(Canestria, Mesophotia, Procericola, Dicanestrinia, Neophotia, 
Photia) were recorded on about 1 70 Carabus species. Some 
mites were only found on one species or a pair of sister 
species (e.g. Neophotia jumeki Samsinak, 1 97 1  on C. 
pyrenaeu.r, Dicanestrinia knobi Samsinak, 1 97 1  on C. nodulosus 
and C. variolosus). These parasites live in the subelytral space 
and sometimes occur in great numbers (up to several hun
dreds or a thousand on a single beetle, see Sturani, 1962, 
Thiele, 1 977, own obsen:). Although Samsinak (1971) stud
ied about 2,000 beetles, our knowledge of the geographic 
distribution of the mites (especially in relation to their 
hosts) is poor. Some species are perhaps restricted to the 
southern parts of the distribution areas of their host(s) 
(e.g. Canestrinia occidentalis on C. auronitens) . Further inves
tigations (also on the mites' method of nutrition) may 
provide a better insight into population history and biol
ogy of Carabus. 

13 Rivard (1 964, cited after Thiele 1977) suspects that some of these reports are due to confusion with large mermithids. Cl ', i 'k \I !' \RT 
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Hymenoptera - Proctotrupoidea: Proctotrupids are 
internal parasitoids of coleopterous larvae. In many spe
cies the wings are reduced in one sex. According to Schemey 
(1957a) and Weidemann (1965), one or more Phaenoserphus 
species develop on Carabus larvae, but the species (mainly 
Ph. viator) is not restricted to this ground beetle genus. 

Diptera - Tachinidae: Tachinids are internal parasi
toids, which develop in adults or the larvae of insects. 
Most species are polyphagous and are not specialised on 
one host. Viviana cinerea, Freraea denudata, F gagathaea, and 
Frontia austera have been recorded for several Carabus spe
cies (Sturani, 1962; Lindroth, 1 949; for a table, see Thiele, 
1977). 

6.6.4. Predators and defence mechanisms 

Carabus species are predated by numerous Insectivores 
(hedgehogs, shrews, moles), bats, rodents, birds, and am
phibians (Thiele, 1977). None of these are specialised in 
ground beetles, although they can be (at least for some 
periods) the main prey (e.g. for white storks; Bauer & Glutz 
von Blotzheim, 1966). The variety of prey of some spi
ders (Araneae) comprises members of the genus Carabus, 
too. Especially species of the genus Gnaphosa (maximum 
body length of more than 20 cm) hunt these beetles. 
Trautner (1994a) discovered numerous remains of C. 

convexus and C. granulatus in the retreats (spiders' hiding 
places) under stones (Gnaphosa lucifuga). In the Pyrenees 
and north-west Spain, a gnaphosid spider, which occurs in 
subalpine altitudes, is able to overpower large Carabus spe
cies (e.g. C. macrocephalus, own observ.). A remarkable decrease 
in the population density of the beetles is described from 
the environments of ant nests (Kolbe, 1968, 1969). This 
seems to be (at least partly) caused by direct predation by 
the Formicidae. 

Carabus species are able to defend themselves by using 
chemicals. The pygidial glands in the distal part of the abdo
men contain cytotoxins (unsaturated acids, mainly meth
acrylic acid, and 5 % tiglinic acid = trans-2-methyl-2-butenic 
acid) (Schildknecht et aL, 1968), which polymerises after spray
ing. By exerting a strong muscular contraction of the abdo
men and pointing the tip of the abdomen towards the 
antagonist, the beetles eject their secretions in a fine jet, di
recting their discharge through the mobile orifice. The spray 
is very unpleasant, and it acts as an irritant to the mucous 
membranes, eyes and skin of entomologists (and other 
humans) . 

During handling, some Carabus specimens regurgitate 
crop contents (which can be used for food analyses). It is 
not known whether this defence behaviour occurs under 
natural conditions. 

Stridulation is discussed as a possible defence mecha
nism by several authors. For most Carabus species, this 
method of sound production is unknown, but C. 
irregularis is able to stridulate (under stress) by rubbing the 
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rough surface of the 5th and 6th abdominal tergite on bristles 
of the inner surface of the elytra (Bauer, 1975). 

6.7. POPULATION BIOLOGY 

6. 7 .1. Population ecology 

Fluctuations of population size 

The amplitude of population fluctuations in ground 
beetles, which can exceed more than the 10  square, were 
studied intensively by den Boer and co-workers (e.g. 1 981 ,  
1 990; den Boer & van Dijk, 1994), but members of the 
genus Carabus were rare in their investigation area, in the 
province of Drenthe (Netherlands), and the decrease or 
increase of the heathland species seemed to be (at least 
partly) caused by changes in habitat quality (cf. Chapter 9). 

In several Carabus species of a Westphalian woodland 
on limestone ground (Melico-Fagetum), Giers-Tiedtke et 
aL (1998) observed over an investigation period of five 
years, largely synchronous fluctuations of the numbers of 
individuals trapped. The catch rate varied from year to year 
with a maximum factor of about 5 (C. auronitens, C. 
purpurascens). Asynchronous differences from year to year 
were found by Griim (1986) for Carabus species in Polish 
pine stands (Vaccinio uliginosi-Pinetum and V. myrtilli
Pinetum). The most extreme change in the catch rate was 
found in C. arvensis, which exceeded a factor ten within 
four years, over an investigation period of 9 years. But in 
general, the extent of fluctuation was perhaps smaller in 
members of the genus Carabus. During an investigation 
period of 1 6  years, the number of active C. auronitens indi
viduals within an enclosure of 0.2 hectares in the spring 
season varied between 252 and 576 (Giers-Tiedtke et aL, 
1998; Althoff et al., 1992). 

Age structure 

An important parameter affecting low fluctuations of the 
population size is the iteroparity of all Carabus populations, 
which were studied with regard to this topic (section 6.3). A 
detailed analysis of the age structure of the well-studied 
Westphalian C. auronitens enclosure population is given by 
Baumgartner et aL (1997). The probability of surviving from 
autumn until the spring season was about 7 5% in this spring 
breeder; survival probability from the 1 '' to the 2nd spring 
season was about 65%; for the following years (2nd to 3"\ 3m 
to 4th, and 4th to 5th) the probability decreased from about 
60% to about 40%. Iteroparity of a Carabus population may 
be interpreted as a strategy of 'spreading of risk' in time 
(den Boer, 1968): If in some years the (climatic) conditions 
are adverse to the extent that reproduction does not occur or 
is strongly reduced, the overall population size will only 
change slightly and the chance of extinction is reduced. In 
the above-mentioned C. aurvnitens population, the number 
of beetles active in autumn was very low in 1987, but their 



abundance in the following spring only decreased from 403 

to 271 individuals. 

Power of dispersal 

Patterns oflocomotory (epigeic) activity have already been 

presented in this chapter (section 6.4). Dimorphic alae (with 

a predominance of macropterous individuals) have only 

been recorded in 2 species (C. granulatus, C. clatratus: 
Lindroth, 1949). In Fennoscandia, which was (re)colonised 

by these beetles after the last glacial period, the frequency 

of full-winged specimens is not higher than in Central 

Europe. Therefore, there is no support for the assump

tion that flight ability contributes to the overall power of 

dispersal of these species. Eggs and larvae of the genus 

Carabus seem to be very sensitive to artificial or adverse 

climatic conditions, therefore these stages are supposed to 

contribute only slightly or not at all to dispersal by chance 

introduction. The locomotory mobility of the larvae is 

generally low compared with that of imagines. The loco

motory behaviour of the imagines seems to be the main 

factor of the power of dispersal. 

Records in woodlands of different age indicate that 

some species colonise new habitats more frequently than 

others (e.g. Terrel-Nield, 1990; Assmann, 1999). This may 

be a consequence of different powers of dispersal as well 

as of diverging habitat quality. The locomotory behaviour 

of two species in north-west Germany (C. g!abratus and C. 
problematicus) correspond very well with the assumption 

that differences in activity patterns may be one reason (or 

one of several reasons) for different distribution patterns 

in a certain area (Assmann & Gunther, 2000) . Dispersal 

does not only depend on the behaviour of a given species, 

but also on landscape parameters (e.g. availability of habi

tat corridors, arrangement of habitats). 

A great power of dispersal must be postulated for post

glacial colonists, which spread from southern European 

refugia to Central Europe and perhaps northwards to 

Scandinavia. One such species is doubtlessly C. hortensis. 
There is strong evidence that this species is still in the 

process of extending its range. In Baden-Wiirttemberg, 

this species was known only from the environs of the city 

of Ulm during the 1920s (von der Trappen, 1929). The 

recent western periphery of the distribution is situated 

near the cities Heilbronn and Sigmaringen (at a distance of 

more than 60 km from Ulm (Trautner, 1992)). On the 

other hand, no changes in the established borderline east 

of the river Weser in north-west German lowlands have 

been found (cf. Gersdorf & Kuntze, 1957; own obsem). 
The colonisation history of C. auratus in north-eastern 

Europe is well documented. In the middle of the last 

century, the species reached Mecklenburg-Vorpommem and 

is now widespread in Poland (Gersdorf, 1937; Burakowski, 

et al, 1973; Arndt, 1 989). Carabus species, which live close 

to habitats under strong human influences (e.g. fields or 

gardens), can easily be transported, which may contribute 

to their power of dispersal: The recent immigrants C. 

granu/atus, C. nemoralis, and C. auratus arrived in North 

America with ballast trade from Europe in ships (Lindroth, 

1957). These three species established populations in North 

America (Lindroth, 1961 -69) . The populations of C. 
morbillosus in southern France, Central Italy and eastern 

Spain are probably introduced in a similar way by humans 

(Casale et al, 1982; Zaballos & Jeanne, 1994) .  

The power of  dispersal seems to be  much lower in 

many other Carabus species. This assumption is supported 

by the often small distribution ranges and the strong dif

ferentiation of the populations (see below). Carabus 
nemoralis, C. auratus, C. granulatus, and C. hortensis, which 

exhibit a great power of dispersal, show only slight mor

phological differentiation between conspecific populations. 

The colonisation process of Carabus species is still only 

poorly understood. More information is needed to im

prove our knowledge of the power of dispersal (patterns 

of locomotory activity or the possibility of transfer by 

chance ('stowaway')) and also of demographic parameters 

and, if a population is initiated by a few individuals (or 

one fertilised female), of the ability of the offspring to 

find mating partners (aggregation behaviour) (Andrewartha 

& Birch, 1954; Niehues etaL, 1996). 

6.7.2. Differentiation and population history 

Morphometric differentiation 

Only in a few animal taxa the extent of differentiation among 

conspecific populations is as great as in Carabus species. Many 

names have been proposed for subspecies of the genus 

Carabus and three hierarchically ordered categories below the 

subspecies level (natio, morpha, and aberratio: Breuning, 

1932-39: 5) have been regularly used, although treated very 

differently by different authors (e.g. Breuning, 1 932-39; 

Deuve, 1994; Ford & Leplat, 1995; Ford & Leplat, 1998; 

Brezina, 1999). Some species are supposed to have more 

than 40 subspecies (e.g. C. cance/latus: Deuve, 1994). 

Morphometric analyses of conspecific populations were 

initiated in the 1930s (e.g. Zarapkin, 1934; Krumbiegel, 

1936; Rensch, 1943) and continued with modern statisti

cal methods (incl. multivariate approaches) over the last 

decades of the last century (e.g. Lindroth, 1 968;  

Mossakowski, 1 971 ;  Gries et al, 1 973; Bonadona, 1973; 

Mossakowski & Weber, 1 972, 197  6; Terlutter, 1 99 1 ;  

Assmann & Schnauder, 1998; Assmann et al, 2000). 

An important result of these studies is that conspecific 

populations, which are strongly differentiated at the mor

phometric level, occur particularly in south European 

mountains. Sometimes only two characters are needed to 

separate the members of the two populations (signifi

cance level: p < 0.05, Fig. 6.12: Terlutter, 1991;  see also 

Bonadona, 1 973, and l\fossakowski & Weber, 1 976). Such 

great differences are exclusively known from the potential 

glacial refugia (see below). Therefore it can be assumed, 
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Fig. 6.12. Divariate comparison of three C. auronitens 
p11nctatoauratus populations using 95% ellipses for the char
acters pronotal width (abscissa) and elytral lenght 
(ordinate)(after Terlutter, 1 991). 

that most of the divergence between these populations 
originated during a process of long-lasting separation. 

Carabus problematicus is perhaps the only species with a 
strong morphometric differentiation in northern Europe. 
Lindroth (1 968) studied the Scandinavian subspecies and 
found dear differences. 

It was surprising that populations, which are separated 
for only a few decades or centuries, show significant 
morphometrical differentiation: C. arvensis in drained 
heather moors in Schleswig-Holstein (Mossakowski, 1 971) 
and C. auronitens in fragmented forests in Westphalia (Gries 
et aL, 1 973; Terlutter, 1 99 1) .  For both species no correla
tion between differentiation and habitat quality could be 
found. Significant differences are also obtained among lo
cal populations of C. auronitens punctatoauratus in one 
mountain range (Massif de Larize, Pyrenees) (ferlutter, 
1 991  ). No geographical dispersal barriers were recognisable 
between the sampling sites. Thus one can suppose that 
this region is inhabited by one large population or several 
local populations with apparently unrestrained gene flow. 

Usually, both genetic and environmental factors add 
(perhaps in similar amounts) to morphometric variance. 
The number of loci involved in some selection experi
ments on single morphometric characters in mice and Droso
phila (e.g. bristle numbers on the prothorax) is in the range 
30-100 (Maynard-Smith, 1 998). For the genus Carabus, there 
are available very little data concerning these topics. Cross
breeding experiments between and within some species 
have been carried out and showed that a given character can 
segregate in a normal Mendelian manner (e.g. a recessive 
allele determines dark elytra in C. auronitenr. Puissegur, 

1 964), but the amount of heritability14 of any quantitative 
trait (except elytral colour) is completely unknown. 

In most cases, the described morphometric variance of 
many characters seems to be selectively neutral (e.g. the 
striae on the elytra). But in two species specialised in eating 
shell-bearing snails, there are indications that morphomet
ric divergence is caused by natural selection: (1) Boettger 
(1 921) described a congruence between the forebody shape 
of North African populations of C. morbillosus and the 
occurrence of dents at the aperture margin of the shell of 
the preferred snail: 'cychrisation' occurs in regions with 
snails showing a confined aperture. (2) C. pyrenaeus attacks 
mainly two allopatric and endemic helicids (Arianta xatarti, 
a species with more fragile shells, in the eastern Pyrenees, 
and Pyrenaearia carascalensis, a species with more massive 
shells, in the central and western Pyrenees) . The differen
tiations of the mandible shape (mainly in the retinacular 
region) can be interpreted in the light of an adaptation to 
prey (Assmann et aL, 2000). 

Karyotypic differentiation15 

In contrast to some other ground beetle genera ( cf. Serrano, 
1 981 ; Nettmann, 1 986), chromosome numbers do not 
vary between members of the genus Carabus. All 23 spe
cies studied by Weber (1 966d) had 26 autosomes and 2 
heterosomes (2n), males were heterogametic (XY-type). 
In contrast to the uniformity of the karyotype, intraspe
cific differentiation of homologous chromosomes was fre
quently found. One pair of autosomes was relatively long 
and consisted of a euchromatic and a heterochromatic arm 
(Weber, 1 967; 1 968b). The latter one varied in length be
tween individuals. The mean heterochromatin content of 
the chromosome is similar in C. auronitens populations 
from Westphalia and southern France (Mossakowski & 
Weber, 1 972). 

Differentiation at the level of single loci 

An increasing number of papers deal with the differentia
tion of single loci, mostly to get a better insight in the 
phylogeny of the subgenera and species within the genus 
Carabus (e.g. Braun, 1 988; Su et aL, 1 996a,b; Priiser, 1 996; 
Casale et al., 1 998). For a better understanding of evolu
tion within this taxon, it is also necessary to know to what 
extent differentiation occurs below the species level. 

A striking phenomenon often found is that local popu
lations inhabiting a homogenous region show significant 
differentiations16, which seem to be caused by genetic drift 
(allozyme surveys; C. auronitens punctatoaurabtr. Assmann, 
1 990; Assmann & Weber, 1 997; cf. section 'Morphomet
ric differentiation'; C. granulatur. Reimann, 1 996; C. arvensis 

14 Heritability is a population-dependent parameter, which measures how much of the observed phenotypic variation in a quantitative 
character is influenced by genetic variation (Calow, 1 998: 339). 
15 For a discussion of fluctuating asymmetry, see section 9.4. 
16 The significant deficit of heterozygotes in the samples can also be explained by the assumption of genetic differentiation at a very local 

CJ:C-. l .R \L P \ lff scale (Wahlund effect, Assmann & Weber, 1 997). 

,"\02 i : t \ i ' !  t :1, · BIOLOGY AND ECOLOGY 



in the nature reserve 'Luneburger Heide': own observ.) .  The 
amount of differentiation is different from species to 
species (e.g. low in C. glabratus: Assmann & Gunther, 
2000). 

The values of differentiation between populations of 
C. solieri inhabiting separated mountain ranges are prob
ably the highest ever found in an insect species. Ras plus et 
aL (2000) used an average mutational rate for microsatellite 
DNA to determine the divergence time of the two main 
lineages of this species (subspecies bonnetianus and solien). 
They assumed that the two subspecies might have origi
nated from two glacial refuges separated by the Younger 
Dryas glaciation event. Large genetic differences were also 
found in populations of C. aurvnitens in southern France 
(Montagne Noire and neighbouring mountains, Cevennes 
and parts of the Massif Central, environs of Rodez) 
(Assmann et aL, 1 994; Reimann et aL, 2002). 

The patterns of genetic divergence of both C. aurvnitens 
(s.str.) and C. aurvnitens punctatoauratus are only partly in 
agreement with subspecies or morphometric classifications 
(cf. Terlutter, 1991; Assmann & Weber, 1 997). The same is 
true for C. solieri. The studied populations of the 'subspe
cies' curtii share 89.9% of their microsatellite DNA alleles 
with surrounding populations and their position in 
phenograms is intermediate (Rasplus et aL, 2000). The 
microsatellite data support a hybrid origin of these popu
lations. But the subspecies solieri and bonnetianus are clearly 
genetically differentiated. Thus within the genus Carabus, 
character congruence as well as incongruence between ge
netic and morphometric data can be found. 

Character congruence is simple to explain. Morphologi
cal and single locus peculiarities may both be selected by 
region-specific environmental factors. However, also in the 
case of neutral polymorphism, congruence of a more or 
less marked degree could arise if populations, which have 
evolved adaptive morphological peculiarities, experience 
episodes of genetic drift (bottlenecks) by which the fre
quencies of alleles are changed. Character incongruence 
could have been evolved by drift as well as by selection. If 
the latter one is acting, it  seems more probable that mor
phometric parameters (e.g. body length or body propor
tions) are affected. 

Some ground beetles (incl. Carabus species) in the land
scape of Central Europe show none or only slight genetic 
differences between conspecific populations (e.g. C. 
nemoratts: Butterweck, 1 997; Abax ater. Desender et aL, 1999). 
In contrast to this, at least one species living in habitats, 
which are stable over a long period, is characterised by a 
strong genetic differentiation (C. glabratus: Assmann & 
Gunther, 2000; cf. section 9.4). It is difficult to compare 
the results, because (1) the geographic scales of the inves-

tigation areas are different and (2) many population-bio
logical parameters influencing genetic differentiation are 
only poorly known (e.g. power of dispersal, fluctuations 
of population size, dispersion of the individuals) . 

The average number of alleles per polymorphic enzyme 
locus ranges from 2.6 to 6.5 (Easteal, 1988). Many enzyme 
loci studied in Carabus populations are within this range. 
But the glucose phosphate isomerase (GPI) and an es
terase (EST-X) locus (of which the enzymes are localised 
within the fat body and musculature) exceed this number 
in a few species (up to more than 1 5  alleles: Assmann et aL, 
1 994; Mossakowski et aL, 1 995; Reimann, 1 996), whereas 
in others, no genetic variation can be detected.17 Compa
rable allozyme numbers are only found in very few other 
insect species (e.g. 1 3  and 1 4  allozymes in Drosophila 
pseudoobscura and D. melanogaster, respectively: Coyne et aL, 
1 978; Keith, 1 983). The reasons for the strikingly diverg
ing allele numbers are still unknown. That the postglacial 
history of the species is the main reason for low variability 
should be excluded (C. granulatus colonised Central Eu
rope with all probability after the last glacial period and 
shows much genetic variability at enzyme coding loci: 
Reimann, 1 996; own observ. at eight further enzymes). Selec
tion should also be taken into account for the enzyme 
GPI (cf. Riddoch, 1 993; Mitton, 1 997). 

Glacial fauna and postglacial history 

During the last glacial period, the landscapes in Europe 
were quite different from nowadays: Scandinavia was nearly 
completely covered by an enormous ice sheet. In Central 
Europe, tundra (rich in Artemisia and Chenopodiaceae) 
dominated the permafrost and remnants of woodlands 
survived only in southern Europe (not only in the most 
southern parts as Andalusia or Calabria, but also in south
ern France and northern Spain and Italy).18 In spite of 
many studies (Coope, 1 977; Elias, 1 994), the ground beetle 
fauna of this period is only incompletely known, because 
(1) most depositions analysed are located in the northern 
half of Europe and (2) the chance of conservation is very 
small for inhabitants of some habitats (e.g. of well drained 
grounds in mountainous altitudes: petrophilous species; 
cf. section 6.4), which results in their complete absence in 
all species lists. 

N evertheless the following scenario can be given 
(Coope, 1 977, Elias, 1994): A cold-adapted fauna lived 
during the last ice age in Western and Central Europe. 
Amara a!pina and Diacheila polita, which are now distrib
uted from central or north-east Scandinavia eastwards, and 
Cryobius species were abundant ground beetles in some 
habitats. The latter genus is actually not only distributed in 
north-east Asia and northern America, but also in high 

17 GPI: 1 3  allozymes in C. auronitens punctatoauratus (Assmann, 1990; Assmann & Weber, 1 997), 1 5  allozymes in C. auronitens (Assmann et al., 
1 994), more than 15 allozymes in C. granu/atus (Mossakowski et al., 199 5; Reimann, 1996), more than 1 1  allozymes in C. vio/aceus (Mossakowski 
et al., 1995; own observ.), EST-X: 1 4  allozymes in C. auronitens punctatoauratus (Assmann & Weber, 1997). 
18 For a more detailed description, see for example Birks & Line (1993) and Lang (1994). Cl \L \Rf  
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montane zones of Central Europe (Molenda, 19%). Our 

knowledge of the Carabus fauna in the past is poor, but C. 

maeander, a species now living in north-east Asia and North 
America, was found several times in European deposits 
from the last glacial period (lindroth, 1 970). 

For this period, refugia in southern (and eastern) Eu
rope must be postulated for species adapted to warmer 
climatic conditions and/ or woodlands (so-called 'gross 
refugia', Lindroth, 1970). The northern limit of these refu
gia ('massifs de refuge') is zoologically clearly indicated as 
the northern boundary of endogean and hypogean 
anophthalmic beetles ('Holdhaus borderline', Fig. 6.13:  
Holdhaus, 1954; Assmann, 1995). In the postglacial pe
riod, the (re)colonisation process of many species starts 
from these refugia. A second main type of glacial refugia 
may have been within the limits of the continuous north
ern ice-cap and consisted of relatively small ice-free regions 
('nunataks', 'coastal refugia'; Lindroth, 1970). The 'tabula 
rasa' hypothesis alternatively postulates that no species sur
vived in north European refugia (Dahl, 1989) . 

The importance of the glacial period with its great north
ern ice-cap is also illustrated by a multivariate analysis of 
local faunas of the genus Carabus over the Russian Plain 
(Penev, 1996). Among 17 parameters, the distance from 
Valdai (=Wiirm) glaciation border shows the greatest 
Spearman's rank correlation on the first axis of a detrended 
correspondence analysis. For the Russian Plain (as for Cen
tral and western Europe), both postglacial (re)colonisation 
and survival during the last glacial period are postulated 
for members of the genus Carabus. 

Morphometric characters for some species indicated 
that populations from the massif de refuge arc more 
nriable than from regions colonised in postglacial pe-

Fig. 6.13. The 'Holdhaus borderline' (after data from 
Holdhaus, 1954; Bonadona, 1971; Casale, 1988). 

riod (Rensch, 1958; Terlutter, 1 991) .  In an allozyme sur
vey, the genetic consequences of both their persistence in 
glacial refugia and the postglacial expansion are studied 
in C. auronitens, a species living either in alpine areas or on 
permafrost ground (Assmann et aL, 1994; Assmann, 199 5; 
Reimann et al., 2002) . Thus it seems that survival during 
glacial periods, north of the Holdhaus borderline was 
not possible. South of this boundary, C. auronitens had 
three or four refugia as revealed by strong genetic differ
ences. North of this boundary, the genetic differentia- _ 
tion and variability decreased significantly, but not very 
strongly. Some genetic variability is still found at the 
north-western border of their distribution (Westphalia) 
and the supposed population from where 
(re)colonisation started shows only poor variability at 
the studied loci (which means that not very much vari
ability could be lost) . The other refugial populations did 
not contribute (or to a low extent) to the genetic variabil
ity of the postglacial colonised populations.19 The hy
pothesis of allele elimination during postglacial expan
sion was first suggested by Reinig in 1938. He developed 
his hypothesis after studying morphological variation :in 
different species. Further hypotheses and theoretical as
pects are given by Hewitt (1 996). On a genetic basis, this 

hypothesis was first verified by H:ighton & Webster (1976) 
for the North American salamander Plethodon cinereus. 

Other generic studies of several Cara/;us species in south
ern European mountains give reason to assume, that a 
long-lasting persistence of those populations in 'massifs 
de refuge' are the driving forces for great variability and 
differentiation (e.g. Mossakowski & Braun, 1993; Assmann 
& Weber, 1997; Rasplus et al., 2000). The different rates of 
divergence of Carabus species in Central Europe can be 
interpreted by different assumptions: diverging power of 
dispersal, persistence of some cold-tolerant species in Cen
tral Europe, or secondary contact of previously separated 
populations (Mossakowski et al., 1995). 

North European refugia for some ground beetle spe
cies during the last glacial period are postulated by Lindroth 
(1 970). His assumption is supported by the finding of 
morphometric differences between the Scandinavian popu
lation ranges of C. problematicus (Lindroth, 1968). Genetic 
analyses are necessary for a better understanding of the 
history of this (and other north European) ground beetles. 
For some plant species, the hypothesis of a north Euro
pean refuge should be rejected (e.g. Gabrielsen et al., 1 997; 
Frantzke, 1999). An Icelandic refugium during the \\"is
consin glaciation gives best explanation for the geographic 
differentiation of the rock ptarmigan (Lagopus mutus) (se
quence variation in the mitochondrial control region, in a 
nuclear intron (Gapdh), and in an internal transcribed spacer 
(ITS 1) (Holder et al., 1999)). 

1_ , r .\.LR \ ! .  P \ R r 
19 For populations from the Vosges and the Black Forest additional refugia must be postulated because of the occurrence of additional 
geographic variants not found in the Cevennes or in central and northern France. 
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Hybrids and hybrid zones 

Natural (cross-species) hybrids and those resulting from 
cross-breeding experiments in the laboratory have been 
known for the genus Carabus for a long time (e.g. Breuning, 
1932-39; Puissegur, 1964; Allemand & Malausa, 1984; Deuve, 
1994). In some (rare) cases, natural hybrids occur between 
species, which are not closely related to each other (e.g. C 
(Chrysocarabus) auronitens punctatoauratus X C. (Iniopacf!ys) 
pyrenaeu.r. Deuve, 1997a), but in most cases hybrids have 
been found from inter-breeding of species of the same 
subgenus (e.g. C. glabratus X C. hortensis, frequency of about 
0.1 % in the nature reserve 'Liineburger Heide': Giinther, 
pers. comm.; Assmann,pers. observ.). In syntopic populations 
of Chrysocarabus species, the number of natural hybrids is 
high. In woodlands of the Plateau de Sault (eastern 
Pyrenees), it can exhibit frequencies of about 1 % of the 
total catch of C punctatoauratus and C splendens individuals. 
In some years, the proportion of hybrids between C 
splendens and C lineatus exceeds 40 % in the Val d'Hayra. 
Large differences exist in the relative numbers of hybrids 
between the populations; at other sites, the proportion is 
much smaller (Mossakowski et al., 1986, 1990). Roschen & 

Mossakowski (1986) showed that both species diverged with 
respect to habitat selection under natural conditions and to 
behaviour in the laboratory (daily locomotory behaviour 
and reactions to temperature and humidity). 

The excessive natural hybridisation within the subge
nus Chrysocarabus may enable horizontal gene flow, a pos
sible explanation of the common mtDNA haplotypes 
found within some species of this subgenus (see also 
Chapter 7). Puissegur (1964) pointed out that cross-spe-

cies-hybrids showed reduced fertility. But his results were 
based on only a few individuals and a few cross-breeding 
experiments. Additionally, Allemand & Malausa (1984) 
and Assmann (1995) pointed out, that in polytypic spe
cies (e.g. C. auronitens punctatoauratus) cross-breeding ex
periments between individuals from different regions 
were necessary for a correct interpretation of cross-breed
ing incompatibility. 

Hybrid zones between species or subspecies, which can 
be defined as 'narrow zones where genetically differentiated 
populations meet, mate and produce hybrids' (Calow, 1998: 
347) are not evolved among members of the subgenus 
Chrysocarabus. Hybrids occur in the whole sympatric range 
of the species and are not restricted to a zone, where allopat
ric forms meet each other. However, hybrid zones have 
evolved in Carabus species. An example from two Ohomopterus 
species is discussed in section 6.2. A further example is the 
contact zone between C violaceus and C purpurascens in north
west Germany (Assmann & Schnauder, 1998). Within this 
zone, populations are characterised by intermediate values 
of two morphometric characters (the end of the aedeagus 
and elytron sculpture). The width of the hybrid zone is at 
least 40 km (as revealed by the two characters). An allozyme 
survey of this contact zone revealed a similar gradient 
(Schnauder, in prep.; own observ.). Differences in the width of 
clinal changes cannot be interpreted as evidence for the dura
tion of contact, if gene flow and selection within the hybrid 
zone are unknown (Hewitt, 1988). Many hybrid zones (not 
only in Europe) originated during the postglacial period, 
when populations, which were separated in different refu
gia, met each other during their subsequent expansion 
(Harrison, 1990). 
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Chapter =-7 ___________ Phylogeny 

E. Arndt, M. Briickner, M. Marciniak, D. Mossakowski & F. Priiser 

7.1. INTRODUCTION 

About 800 species in 1 1 4 subgenera are joined in the genus 
Carabus (s.L) (Brezina, 1 999; see also Chapter 8). The major
ity of these species occur in the Palaearctic region, only 1 1  
species are native in the Nearctic region (Bousquet & Laro
chelle, 1 993). Despite the rather well-known taxonomy of 
the group and several taxonomic approaches to divide the 
genus into subgroups, few efforts have been made to anal
yse the whole genus based on cladistic methods. Moreover, 
the proposed groups were mainly established on the eval
uation of a single complex of characters. 

Bengtsson (1 927) and Lapouge (1 929-32) both di
vided the genus Carabus into three groups based on lar
val characters (Tab. 7 . 1  ). Lapouge (1 929-32) named these 
groups after the characteristic shape of the nasale: Cambi 
serrilabres with a nasale of four small, partially reduced 
teeth, Carabi quadricuspides with a nasale of four distinct 
teeth, and Carabi rostrilabres with a rostrum-like nasale 
(Figs. 7 . 1 -7.5) .  Bengtsson (1 927) interpreted the charac
ters of the Carabi serrilabres as most primitive, the charac
ters of the Carabi rostrilabres as most advanced and the 
Carabi quadricuspides as an intermediate group, and hence 
called the three groups Archeocarabi, Neocarabi and Metac
arabi, respectively. In principle, it is possible to place all 
Carabus species into these three groups (Raynaud, 1 975-
76; Makarov, 1 992, Turin et al., 1 993). Exceptions may 
be Hygrocarabus Thomson, Ctenocarabus Thomson, and 
Rhabdotocarabus Seidlitz, which seem to combine charac
ters of different groups. However, gradual transitions 
between the typical differences in the shape of the nasale 
are found in some species, especially in first ins tar larvae. 
Therefore, convergent development of these structures 
cannot be excluded. 

In his monograph of the genus Carabus, Breuning 
(1 932-37) divided the genus into two subgeneric groups. 
He proposed the Carabi brevimandibulares and the Carabi 
longimandibulares mainly based on the shape of the adult 
mandible. Both groups correspond with the larval groups 
established by Bengtsson (1 927) and Lapouge (1 929-32) 
(Tab. 7.1  ). The Carabi brevimandibulares include theArcheo
and Metacarabi, and the Carabi longimandibulares correspond 
with the Neocarabi. Breuning's classification contradicts the 

larval type groups only in some cases where larvae were 
unknown at that time. 

More recently, a completely different classification of the 
genus based on the structures of the internal sac of the 
male aedeagus was presented by Ishikawa (1973, 1 978, 1 979). 
As already described by Meurgue & Ledoux (1 966) and Stu
rani (1 967), the internal sac (endophallus) shows a variety 
oflobes, sclerotized areas and spines. Ishikawa (1973, 1 978, 
1 979) divided the genus Carabus into three main groups 
('subdivisions') each containing several genera. Deuve (1 991 ,  
revised edition 1 994) adapted Ishikawa's classification main
taining the generic state of Carabus (s.L) and proposed five 
subgeneric groups (Spinulati, Digitulati, Lipastromorphi, Ar
chicarabomorphi, Lobifera; Tab. 7 .2). Deuve's classification 
contained the first complete list of subgeneric taxa after the 
monograph of Breuning (1 932-37) and provided an im
portant alternative approach to those based on larval char
acters. This author, in fact, drew attention to the general 
agreement of the classification based on endophallic char
acters with that based on larval characters. The only excep
tion (Deuve, 1 994: 55) is the position of Cyclocarabus Reit
ter, a subgenus with a Neocarabi-type larva inside the Lipas
tromorphi group. However, this view is not necessarily cor
rect because we now recognise several incompatibilities of 
both systems (compare representatives in Tab. 7.2) 

Recently, Imura (1996) in a discussion of Deuve's classi
fication, mentioned that some of the subgeneric groups 
did not have equivalent taxonomic rank and that the Lob
ifera 'contains too many subgenera that seem more or less 
randomly enumerated .. .'. In conclusion, Imura (1996) pro
posed a new classification with 8 subgeneric groups which 
were based mainly on Deuve's system. This classification 
was improved by Imura et al. (1998) using molecular data 
partially supported by genital characters. Imura et al. (1 998) 
separated a ninth subgeneric group, splitting the Lepidospinu
lati from the Spinulati (Tab. 7.3). This classification was adopt
ed in a complete catalogue of species and subgeneric taxa by 
Brezina (1999). 

All the papers mentioned above had one aim: the pre
sentation of a classification. However Deuve (1 994, p. 55) 

stated with good reason: 'Demeurant Jes 'Archeocarabi', Jes 
'Metacarabi' et Jes 'Lobifera', qui sont probablement para
phyletique ou polyphyletique.' c ;L\SRAL l' \ RT 
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Table 7.1. Classification of Carabus (s.l) based on characters of the larva. The corresponding names of Reitter (1 896) are 
given in parenthesis. 

BENGTSSON (1927) l.APOUGE (1929-1932) BREUNING (1932-1937) 

Archeocarabus* Carabi serrilabres Carabi brevimandibulares 
(Carabogenici Reitter) 

Metacarabus* Carabi quadricuspides Carabi brevimandibulares 
(Multistriati Reitter) (Multistriati Reitter) 

Neocarabus* Carabi rostrilabres Carabi longimandibulares 

* Following Deuve (1994: 52) we use Archeocarabi, Metacarabi, and Neocarabi in the text instead of Bengtsson's terms. 

Table 7.2. Classification of the genus Carabus based on endophallic characters compared with the classification based on 
larval characters. 

ISHIKAWA (1978) DEUVE (1994) 

Spinulati Spinulati 

Carabogenici 

Carabus Digitulati 

Up aster Lipastromorphi 

Ischnocarabus Archicarabomorphi 

Multistriati* Lob if era 

Representatives of larval groups 

Archeocarabi: Apotomopteros, Llmnocarabus, Euleptocarabus 

Archeocarabi: e.g. Eucarabus, Carabus (s.str.) 
Metacarabi: Nesaeocarabus, Eurycarabus 

Archeocarabi: e.g. Morphocarabus 
Neocarabi: (yclocarabus, Iipaster 

Archeocarabi: e.g. Archicarabus 

Archeocarabi: e.g. Tacl?Jpus auratus 
Metacarabi (excluding Eurycarabus, Nesaeocarabus) 
Neocarabi (excluding (yclocarabus, Llpastei"; 

* Sensu ISHIKAWA (1978) and DEUVE (1991), nee sensu REITTER (1 896) and DEUVE (1994). 

/ hyp 
5 

Figs. 7.1.-7.5. Nasale and adnasale of first instar larvae. 7 .1 .  Carminaria denticolle, 7.2. Tacl?Jpus auratus, 7.3. Archicarabus 

GE�ER,\L PART nemoralis, 7.4. Oreocarabus glabratus, 7.5. Procrustes coriaceus (hyp - hypodon). 
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Table 7 .3. Classification of the genus Carabus by Imura (1996), modified by Imura et al (1 998) compared with classifica

tion by Deuve (1994). Imura's classification was accepted by Brezina (1999). 

IMURA, 1996; DEUVE, 1994 Representatives of subgenera 
IMURA ET AL., 1998 

Lepidospinulati Spinulati partim Limnocarabus, Euleptocarabus 

Digitulati+ Digitulati partim Carabus, Eucarabus, Ohomopterus, but Eurycarabus + Nesaeocarabus excluded 

Lipastromorphi Lipastromorphi Morphocarabus 

Archicarabomorphi Archicarabomorphi Archicarabus, Ischnocarabus 

Spinulati+ Spinulati partim Apotomopterus 

Crenolimbi Lobifera partim Hemicarabus, Homoeocarabus 

Latitarsi Digitulati partim, 

Lobifera partim 

Tomocarabus, Paclystus, Eurycarabus, Nesaeocarabus, 
Tachypus, Mesocarabus, Oreocarabus, Meganebrius 

Arcifera Lobifera partim Pla!Jcarabus, Chaetocarabus, Hygrocarabus, Heterocarabus 

Procrustimorphi Lobifera partim Iniopacfys, Tribax, Cathoplius, Coptolabrus, Damaster, Megodontus, Procerus, 
Macrothorax, Chrysocarabus, Procrustes, Lamprostus 

+ Digitulati, Spinulati in a new, restricted sense. 

Our approach is to re-analyse the subgeneric relationships 

of the genus Carabus using cladistic methods. We try to im

prove the monophyly of the genus and various proposed 
subgroups and discuss the reconstruction of intrageneric rela
tionships within the genus Carabus. For this purpose, we anal
ysed both larval and endophallic characters and combined them 

in a single data matrix including new larval characters like the 
complex chaetotaxy. Additionally, we used mitochondrial DNA 
sequences for further information. The DNA data were com
bined from our own analysis and recently published sequenc
es of Japanese and European Carabus species (Su et al, 
1996a,b,c). Although the mitochondrial protein genes were 
shown to be unsuitable at this taxonomic level (Su et al., 1996a; 
Priiser, 1996), we received some additional and important in
formation concerning the morphological data analysis. Mor
phological characters of adults like those used by Breuning 

(1932-37) were not taken into consideration because of their 

high level ofhomoplasy and their comparatively low value for 
a phylogenetic classification of adults. Both, morphological as 
well as molecular data were analysed by searching for the most 
parsimonious trees. Furthermore, we discuss our results in 
comparison to different earlier classifications of the genus and 
other phylogenetic approaches. 

In contrast to other chapters of the present book, it is 
impossible to restrict our analysis and discussion to European 
taxa. A phylogenetic examination of the genus must include 
all available taxa. In this paper, we generally use subgeneric 
names for single taxa, but for the genus as a whole we use 
'Carabus (s.l.)' or mark Carabus with the label genus. The sub
generic taxa are named and listed after Casale & Kryzhanovsky 
(this volume). Non-European taxa which are not included in 
Casale & Kryzhanovsky are listed after Brezina (1999). 

Larval examination, study of the internal sac of male 

genitalia, the molecular analysis of the DNA, and even the 
phylogenetic analysis of all these data require a number of 

special preparation techniques and evaluation methods. For 
those readers who are interested in these techniques, a de
tailed description of methods as well as a list of examined 
material is added as an appendix to this chapter. 

7.2. RESULTS 

7.2.1. Analysis of morphological data 

Eleven characters of the male endophallus and 29 larval, 
morphological characters were examined (Tab. 7 .6; appen
dix). The character state matrix (Tab. 7.7, appendix) was 
analysed by searching for the most parsimonious trees with 

the computer program PAUP (Swofford, 1 998). The analy
sis was performed under different conditions but we present 
results only without character weighting. 

Twenty-nine trees were found with a score of 1 52 steps 
using character states and character types as indicated in Tab. 
7 .6 (14 characters of type ordered, two user-defined, remain
ing unordered). The matching results of these trees are shown 

as a strict consensus tree in Fig. 7.16. The trees were rooted by 
using three calosomine genera as outgroups. Although there 
is only moderate resolution, there are someArcheocarabi spe
cies separated basally and also from each other: both T acly
pus Weber species and Limnocarabus Gehin. I-[ygrocarabus splits 
also basally. The remaining Metacarabi and Neocarabi form 

clades, the relationships of the subgenera of which are only 
partly resolved. The Neocarabi clade includes ChaetocarabusTh
omson and Pla!Jcarabus Morawitz, Archiplectes Gottwald and GE�FRJ\1. PART 
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Alicropkctes Reitter, Sphodristocarabus Gehin together "With Lam

pros/us .Motschulsky and Coptofabrus Solier, Cathoplius Thom

son and Iniopachys Solier, as well as the unresolved subgenera 

Megodontus Solier, Chrysocarabus Thomson, Macrothorax Des

marest, and Procrustes Bonelli. The remaining Archeocarabi 

do not form a clade in this analysis. 

The results presented in Fig. 7 . 1 6  were evaluated by 

means of the decay index. It is defined as the number of 

additional steps required to collapse a particular branch in 

the strict consensus tree (Bremer, 1994). The decay index is 

very low in the morphological tree presented. 

7 .2.2. Analysis of molecular data 

Molecular data were obtained from the DNA sequences of the 

mitochondrial NADH-dehydrogenase subunit 5 gene (ND 

5) of 32 species representing 21 Carabus subgenera and two 

Calosomina as an outgroup. The analysis of the unweighted 

mitochondrial DNA sequences resulted in two most parsi

monious trees with tree lengths of 1615 steps. The resulting 

strict consensus tree shows little resolution in the basal rela

tionships (Fig. 7.17). Well supported clades with bootstrap 

values � 90% and/ or higher decay indices were found for 

Pfatycarabus species + Chaetocarabuswhich were separated from 

the remaining Neocarabi, for most of the species of subgenera 

which include more than one species like Iimnocarabus and 

T acl!Jpus, for Hemicarabus Gehin + Homoeocarabus Reitter, Eu
carabus + CarabttS (s.str.), Eurycarab11s Gehin + i\-esaeocarabus 

Bedel, Coptofabrus/ Acoptolabrus Morawitz + Damaster Kollar, 

and Af.egodonttJS + Procrustes. All these acceptable values are 

found in the terminal branches. 

The molecular data were also analysed using a weight of 

two, five and ten, respectively, for all changes except the tran

sitions at third codon positions. The results are very similar 

to those shown in Fig. 7 . 17. The same clades as found in the 

earlier analysis were supported by bootstrap values of at least 

50 percent. Because the number of subgenera available for 

the molecular analysis is much lower than that of our mor

phological examination (see Appendix, material), both anal

yses cannot be compared directly. Therefore, the results of 

the molecular analysis should be regarded as useful addition 

to the morphological examination. 

7.3. DISCUSSION 

7 .3.1. Comparison of examined genital 
and larval characters 

One of the character complexes used for classification of 

the genus Cara/;us is the structure of the inflated internal sac 

(endophallus) of the aedeagus. The ligulum (= ligula auct., 

following Deuve, 1994), lacinia, digitulus and pigmented 

fields are more or less sclerotized structures of variable shape 

and position, ostium lobes, praeputial pad, and aggonop-

( ,i .'.. l : i\ \ I . l' \RT orius are membranous structures of the internals sac (Figs. 
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7.1 1 -1 5 and Tab. 7.6, characters 30-37). Both sclerotized 

and membraneous structures are highly conserved in Cara

b11s species and were used by Ishikawa (1973, 1 979) and 

Deuve (1994) for the classification of the genus Carabus. 

However, it is very difficult to homologise the structures 

between different groups as a detailed analysis shows. More

over, most of the mentioned structures are lacking in Calosoma 

(s.L) (Fig. 7.10) which represents the plesiomorphic states of 

most characters in Carabini (Calosoma (s.L) and Carabus (s.L)). 

Even the determination of structures which are homologous 

to the tongue-shaped ligulum basal to the endophallus in 

Calosoma is not evident in Carabus (see Sturani, 1967). Conse

quently, the plesiomorphic character states and direction of 

transformations of several characters of the internal sac in 

Carab11s are unclear. This is an important disadvantage in the 

phylogenetic interpretation of these characters. 

In contrast, the homologisation, the plesiomorphic state, 

and even the transformation series of characters of differ

ent Carabus groups are obvious for most larval characters. 

We also have found all these characters in the outgroups. 

Previously, the shape of nasale and adnasale, mandible, 

abdominal tergites and urogomphi of Carabus larvae have 

been used in phylogenetic discussions (Bengtsson, 1 927, 

Lapouge, 1 929-32; Hurka, 1971 a). First attempts to use the 

larval chaetotaxy are made by Makarov (in Turin et aL, 1 993). 

The pattern of larval setae (chaetotru..·T) gives us a useful 

set of characters for phylogenetic analysis. Bousquet & Gou

let (1984) and Bousquet (1 985) described the hypothesized 

ground plan of chaetotaxy in first instar larvae of Cara

bidae and the most important differences of the chaetot

axv between the first instar and later instars. First instar 

larvae of the vast majority of taxa of Carabidae show a 

defined ground plan pattern of setae and pores, whereas 

the later ins tars usually have a varying number of addition

al ('secondary') setae on nearly all sclerites, especially on terg

ites, sternites and urogomphi. However, larvae of Carabus 
(s.L) and Calosoma (s.L) differ distinctly from the described 

ground plan. On the one hand, larvae of Carabus (s.L) have 

a reduced setal pattern. On the other hand, second and 

third instar larvae of Cara/ms (s.L) do not have regular sec

ondary setae except on the ventral side of the tarsi. 

One complex of setae found to be useful for phylogenetic 

investigations is that of abdominal tergites. The chaetotaxy of 

abdominal tergites I-VIII with only 11 setae in the basic pat

tern (Bousquet & Goulet, 1984) is highly variable in Carabus 

(s.L) and nearly independent from the shape of tergites and 

the different expansion of the posterolateral angles Oobes). 
The tergal setae TE6.7•9.10 (Figs. 7.6-9) appear in a variable pat

tern that allows to draw phylogenetic conclusions. The ho

mologisation of the setae is possible using the outgroup for 

comparison and comparing the position of homologous se
tae on the pronotum and metanotum (see Arndt, 1993, p.12). 

For instance, seta TE7 on abdominal tergites is duplicated in 

Eupacl!Js Chaudoir, Coptofabrus and Damaster like the homolo

gous setae ME9 on the mesonotum and metanotum. 
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Figs. 7.6.-7.9. Abdominal tergite I, left half of first instar larvae. 7.6. Carminaria denticolle, 7.7. Tacf?ypus auratus, 7.8. 
Hemicarabus nitens, 7.9. Chrysocarabus auronitens. 

Seta TE9 (erroneously coded as TE7 in Arndt et al, 
1 994 and Priiser & Arndt, 1995) shows a unique irregular
ity. It is a 'primary' seta sensu Bousquet & Goulet (1984), 

that is to say a ground plan seta for all larval ins tars. Seven 
species of different phylogenetic lineages were found, 
however, which have the apomorphic state (seta TE9 re
duced) in the first ins tar, but the plesiomorphic state ( seta 
TE9 present) in higher instars (Tab. 7 .4) . For these species, 
TE9 became a 'secondary' setae sensu Bousquet & Goulet 
(1 984), that is a ground plan seta in the later instars which 
is lacking in the first instar. 

The setae FRa of certain representatives of Metacarabi 
(Fig. 7.4, compare Tab. 7.5, 7.6 and 7.7, character 4.1) and 
setae on antennomere II (Neocarabz) are autapomorphic 
structures in addition to the basic pattern. 

Most larval characters were found to be suitable for phy
logenetic analysis. Exceptions are the variable characters of 
the larval nasale and presence or absence of certain setae 
(Tab. 7.6 and 7.7, characters 8, 10, 1 5, 1 9) which show a high 
degree of homoplasy. 

7 .3.2. Phylogenetic results 

7.3.2.1. Monophyly of the genus Carabus Linne 

The genus Carabus (in the widest sense) represents a mono
phyletic group, which is supported by the following auta
pomorphies in the larval morphology. The setae PA4, PA6, 
ME2, and TE1 (Tab. 7.6, characters 5, 6, 12, 1 6) are lacking in 
all examined Carabus larvae. These setae are present in the 
outgroup. The presence of these setae represents the ground 
plan state not only of Carabini, but also of Carabidae. The 
reduction of these setae in Carabus species is a derived state 
and regarded as autapomorphic for the genus. 

The shape of the endophallus supports the monophy
ly of Carabus (s. L). The endophallus of Calosoma ( outgroup) 
is simple with a large ligulum (Fig. 7 .1 0). Ostium lobes, 
ppd-lobes, digitulus and pigmented fields are absent in the 
outgroup. All Carabus species however show a complex 
structure of the endophallus. The presence of ostium 
lobes, ppd-lobes and/ or a small ligulum are autapo
morphies of Carabus (s.!.). 

GF::\l :RAL PART 
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Table 7 .4. Species with different states of character 1 8  (Tab. 7.6) in different larval instars: 0 - seta TE9 present; 1- pore-like; 

2 - completely reduced. Only species which were available in first AND second instar are listed. 

Species lnstar l Instars II, III 

Morphocarabus monilis 2 0 

Morphocarabus scheidleri 2 0 

Eucarabus ulrichii 2 0 

Tac�pus cance/latus 2 0 

7 .3.2.2. Discussion of the monophyly of subgroups 

Basal split-off 

A lot of supraspecific taxa were proposed in the past based 

on various character sets. However, the basal split-offs in 
the phylogeny of Carabus (s.L) were not analysed with cla
distic methods. 

In our analyses, Tac�pus auratus Linne is the sister
group of the remaining taxa of Carabus (s.L) (Fig. 7 .16) .  
This i s  supported by several characters. Setae PA4 and PA8 
are completely reduced in all Carabus larvae except Tac�
pus auratus. They are present in the outgroup and in other 
larval Carabidae which is the plesiomorphic state. T. aura
tus has pore-like setae PA4 and PA8 which could be the 
basic condition in Carabus (s.L). The complete absence of 
both setae in all Carabus species except T auratus is a syn
apomorphy of these taxa. Furthermore, T. auratus has a 
nasale with four teeth in the larval stage, exactly as found 

in the outgroup, which is regarded as plesiomorphic (Figs. 
7. 1 ,  7.2). A similar shape of nasale is only found in the 
subgenera combined as Metacarabi (see below). Larvae of 
lvfetacarabi, however, have sharper nasale teeth placed close 
to each other (Fig. 7.4). All other Carabus larvae have a 
derived nasale shape (Tab. 7.6, character 26). 

The basal position of T acl!YfJus aura/us and the proposed 
sistergroup relationship to the other Carabus ta.xa is support

ed by several additional larval characters (e.g. presence of two 
ground plan setae on adnasale, three ground plan setae on 

ventral side of head, the presence of abdominal setae TE7, 
TE9, absence of setae on first maxillary and labial palpomer
es (Tab. 7.6, characters 2, 3, 7, 1 8, 20, 22, 23), and the stout 
abdominal tergites). T aura/us shows the plesiomorphic state 
in all of these characters. The basal position of T aura/us is 

also confirmed by the characters of endophallus. The pres
ence of a simple ligulum, simple ppd-lobes and ostium 
lobes, as well as the absence of a digitulus, a lacinia and 
pigmented fields (Fig. 7 .13) are plesiomorphic characters for 
Carabus. Molecular data also imply a basal position of T achy
pus cancellatus togethenvith T aura/us (Fig. 7.17) .  Larval char
acters of T cancellatus show a transition form between T 
auratus and other basal Carabus taxa. Therefore T cance/latus 
does not group together with aura/us in Fig. 7.16 when all 

t ; El\ I '  R ,\ 1 .  PA RT morphological data are analysed together. 
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Species Instar l Instars II, III 

Homoeocarabus maeander 2 0 

Platycarabus depressus 1 0 

Platycarabus jabricii 2 0 

Eucarabus cristoforii Spence - which is also regarded as 
member of Tac�pus by Brezina (1 999; Autocarabus of 
Deuve, 1994 and Turin et al., 1 993) - has the apomorphic 
character states and should be excluded from Tacl!Jpus as 

Casale & Kryzhanovsky propose (this volume). 

Metacarabi 

Representatives of the Metacarabi (sensu Bengtsson, 1 927 
= Quadricuspides Lapouge, 1929, see Tabs. 7 .1  and 7.5) 
show a high number of plesiomorphic character states in 
the adult and in the larval stage. The monophyly of this 

group (Ifygrocarabus excluded) is implied by the parsimony 

analysis of the morphological data (Fig. 7 .16), but with 
weak statistical support (decay index). The nasale consists 

of four teeth which is a ground plan character (Arndt, 1993), 
the characteristic narrow position of these teeth and the 
strongly sloped adnasale region ('butterfly-shape', Fig. 7.4) 
could be regarded as an autapomorphy. The arrangement 
of nasale teeth is not narrow and the adnasale region has a 

different shape in the outgroup and in other Carabus larvae 
(e.g. subgenera Tach;pus, Carabus (s.str. ), Eucarabus, and Neo
carabt). Turin et aL (1 993) mentioned a terebral tooth on the 
mandible as further autapomorphic character. However, this 
tooth is indistinct or lacking in several species. 

In the analysis of molecular data (Fig. 7.17), the Metacar
abi are split and its species are grouped together with species 
of various other subgenera. However, most of these ar

rangements are not supported by significant bootstrap val
ues (compare section 3.3). 

A close relationship of Aulonocarabus + Leptocarabus is 
found by Su et al. (1996a) using molecular data, that of 
Nesaeocarabus + Eurycarabus is  supported in the present 
analysis of molecular data by a bootstrap value of73% and 
a decay index of + 5. 

A monophyly of Metacarabi and proposed relationships 
of various subgenera contradict the results ofDeuve (1 994), 
who listed the subgenera of Metacarabi in two different 
groups, each combined with other ta.xa. Deuve (1994) placed 
most of the subgenera of Aletacarabi together with Neocar
abi and T achypus in the Lobifera. The Lobifera are exclusively 
characterised by endophallic characters. Ostium lobes and a 
ppd are present in Lobifera, whereas the endophallic ligu
lum is reduced. However, these characters are probably 
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Figs. 7 .10.-7 .15. Male aedeagus with inflated endophallus. 7 . 10. Cafosoma sycophanata, 7 . 1 1 .  Limnocarabus clatratus, 7.12. Nesaeocarabus coardatus, 
7.13. Tacf:ypus aura/us, 7.14. Hemicarabus nitens, 7 . 15. Chaetocarabus inhicatus (agg - aggonoporus, dig - digitulus, Jig - ligulum, ost - ostium 
lobe). 

ground plan characters of Carabus (s.L). Deuve (1994: 55) 

already regarded the Lobifera as para- or polyphyletic. Fur
thermore, he included Eurycarabus and Nesaeocarabus (as 
part of Carabus (s.str.)) in the Digitulati. We did not find any 
evidence for a close relationship of Nesaeocarabus + Eurycar
abus with Carabus (s.str.) 

Neocarabi 

The Neocarabi (sensu Bengtsson, 1 927; = Rostrilabres 
Lapouge, 1 929 = Carabi longimandibulares Breuning, 1932-

37; see Tab. 7.1) probably represents a large monophyletic 
unit only weakly supported by morphological data (Fig. 
7 . 16) .  There are several autapomorphic characters in the lar

val stage. The nasale is rostrum-shaped in all Neocarabi 
(Fig. 7.5, Tabs. 7.6 and 7.7, character 26.2) and the single 
nasale teeth are fused. The nasale consists of four teeth in 

other Carabus (s.L) larvae and the outgroup, which is the 
plesiomorphic state of the Carabini and the Carabidae 

(Arndt, 1 993). The setae FR8 and FR9 on the anterior mar
gin of the nasale are reduced, pore-like, or lacking. In the 
outgroup and all other species examined with the excep
tion of Morphocarabus monilis Fabricius, both setae are 
present which is the plesiomorphic state of Carabus (s.L) 
and a ground plan character of Carabidae. The pore-like 
setae in M. monilis are almost certainly due to convergent 
reduction. One seta is present in Iniopacf:ys auriculatus Putzeys 
which seems to be homologous to FR9• 

The antennomere II has at least one seta (Tabs. 7.6 and 
7. 7, character 21 .1) in all taxa except the subgenera Chaetocar
abus and Cathoplius. Setae on antennomere II are lacking in 
other Carabus larvae and in the outgroup, which is the ple
siomorphic state. A secondary reduction is supposed in 
Cathoplius, whereas Chaetocarabus could show the plesio
morphic state because of its basal position (see below). 

The anterior margin of adnasale is S-shaped in all taxa 
except Chaetocarabus and Plarycarabus, which is a synapo- GFc.;J R <\ l .  P.\RT 
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Table 7.5. Distribution of larval character states in the subgenera of the Metacarabi group. 'Other Metacarabi' combines 

Mesocarabus, Tomocarabus, and Oreocarabus (Character states correspond to Tab. 7.6: FRa=character 4; 11E1=11 ;  TE9=18; 
LAI=22; MXI=23). 

Subgenus/ characters FRa MEI TE9 LAI MXI 

Hemicarabus nitens 0 0 

H. serratus 2 

Homoeocarabus 0 0 

Eurycarabus 0 2 

Nesaecarabus 0 2 

Pachycarabus 0 2 

Orinocarabus 0 2 

Orinocarabus linnaei 1 2 

Leptocarabus 0 2 

Meganebrius 1 2 

Ulocarabus 1 2 

Leptocarabus 1 2 

Oreocarabus glabratus 1 0 

Other Metacarabi 1 2 

morphy of the Neocarabi excluding Chaetocarabus and Platy
carabus (Fig. 7.5, Tab. 7.6 and 7.7, character 27:1). The adna
sale region is straight in Chaetocarabus and Platycarabus, and 

straight or slightly rounded in all other taxa and the out
group. 

The Neocarabi in a strict sense (without Chaetocarabus 
and Platycarabus) include all taxa examined from Cathoplius 
to Macrothorax (see appendix, list of material) . Further
more they contain the subgenera Plesius Semenov, Pseudot
ribax Kraatz, Alipaster Reitter, Cratocarabus Reitter, Crato
cephalus Kirschner, Cratocechenus Reitter, Cratophyrtus Reit
ter, Pantophyrtus Thieme, Cechenotribax Semenov & Znoi
ko, Deroplectes Reitter Pachycranion Solier, and Goniocarabus 
Gehin from which larval material was not available or lar
vae were not included in the analysis. All other subgenera 
listed as 'Procrustimorphi' by Brezina (1999) most proba
bly belong to the Neocarabi, but this cannot be proven due 
to a lack of knowledge of larval characters and absence of 
molecular data. 

yclocarabus was included in the Neocarabi by Makarov 
(1992), but Deuve (1994) indicated that the position of 
yclocarabus is questionable, because all Neocarabi are includ
ed in his LJJbifera group, yclocarabus, however, was includ
ed in his Llpastromorphi group. 

Within Neocarabi (s.str.) two monophyletic groups are 
proposed based on larval characters alone. The first mo
nophylum is composed of Macrothorax, Procrnstes and Me-
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godontus. Representatives of these subgenera have a divid
ed setal field gMX on stipes. A large group of setae is on 
the dorsal side and a row of setae lies on the mesal margin. 
This is interpreted as an apomorphic character state and 
regarded as synapomorphy of the three mentioned taxa. 
All other Carabus (s.l.) and larvae of the outgroup have a 
single large setal group gMX on the stipes. 

The second monophyletic group within the Neocarabi 
(s.str.) shows duplicated or multiplied setae TE7 and ME9, 
which is regarded as synapomorphy of these taxa. One seta 
TE7 and one ME9 is present in the outgroup and - if not 
reduced - in the other Carabus larvae which represents the 
ground plan state (see Arndt & Makarov, Chapter 4 of this 
volume, and Figs. 7.4, 7.6). The group with multiplied 
tergal setae contains Eupachys, Damasterand Coptolabros (in 
part) . Endophalli of these taxa were not examined and the 
taxa are therefore not included in Fig. 7 .1 6. Both proposed 
monophyletic groups of Neocarabi are also supported (weak
ly: Megodontus and Procrnstes-, very good: Damaster and Cop
tolabros) by molecular data as far as the included taxa were 
examined (Fig. 7.17). The endophallic structure is not dis
tinctly differentiated between examined Neocarabi taxa and 
therefore does not contradict these monophyla. 

We did not find apomorphic characters which support a 
close relationship of Chrysocarabus + Macrothorax + Lam
prostus + Megodontus, and a group including the rest of the 
'specialised' Neocarabi respectively as proposed by Turin et 
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al. (1 993). On the other hand, Turin et al. (1 993), did not 
give characters on which these groups were based. 

Relationship of Chaetocarabus, Platycarabus and 
Hygrocarabus 

Chaetocarabus and Platycarabus appear as a terminal branch 
of Neocarabiin the morphological analysis (Fig. 7 .16) .  Both 
groups are lacking the S-like adnasale region of the larvae, 
Chaetocarabus additionally lacks the setae on antennomere 
II of the larvae. Endophallic characters support a relation
ship between both subgenera and Hygrocarabus (Ishikawa, 
1 984, Casale et al., 1 998). All three taxa show a strongly 
enlarged ligulum with free, tooth-shaped apex. Ishikawa 
(1984) also placed Heterocarabus Morawitz, which was not 
available for our study, in this group. On the other hand, 
Deuve (1 994) and Casale & Kryzhanovsky (Chapter 3 of 
this volume) regarded Ctenocarabus Thomson (incl. Rhab
dotocarabus) as closely related with Hygrocarabus. I-[ygrocara
bus was mentioned as a transition form between Neocarabi 
and Metacarabi by Hurka (1971a) and as closely related to 
Neocarabi by Makarov (1992) and Turin et al. (1 993). 

The larvae of Hygrocarabus and Ctenocarabus have the 
'general appearance' of a Neocarabi larva (e.g. wide tergites 
and long urogomphi), but lack the mentioned autapomor
phies of that group. Rather they could be a derived group 
of Metacarabi, because of their typical metacarabi-like shape 
of nasale. Furthermore, at least some specimens of C. mel
ancholicus Fabricius have duplicated frontal setae FRa as 
known for certain Metacarabi only and the seta TE9 is present 
(absent in H. variolosus) . Ctenocarabus therefore could repre
sent the plesiomorphic state of both characters for the 
mentioned taxa. 

Ctenocarabus was not included in our morphological anal
ysis because of incomplete larval data. Hygrocarabus repre
sents a basal branch of Carabus excluding Tacl!JPus and Lim
nocarabus in our morphological analysis (Fig. 7 .16) .  The 
molecular data confirm the close relationship of Chaetocar
abus and Platycarabus by high bootstrap values and decay 
index, but whether they give evidence for a closer relation
ship of both taxa with Hygrocarabus nor evidence for the 
relationship between Hygrocarabus and Ctenocarabus (Het
erocarabus was not examined). 

Spinulati 

The subgenera Apotomoptems Hope, Euleptocarabus Nakane 
and Limnocarabus are placed together by Deuve (1 991, 1 994) 
under the name 'Spinulati'. A probable autapomorphic 
character of the Spinulati is the spine-like prolongation of 
the endophallic ligulum. The ligulum is a very small sclero
tised spot in other Carabus (s.L), which represents the ground 
plan character of the genus. 

A strong relationship at least of Eukptocarabus and Iimno
carabus is also proposed by Su et al. (1996a) based on molecular 
data. Irnura et al. (1998) separated both subgenera from Apo
tomoptems and named this new taxon Lepidospinulati. 

Larvae are only known from Limnocarabus, the single 
taxon of Spinulati included in our analysis. It represents a 
basal split off as shown in Fig. 7 .16. 

Digitulati (partim} 

The monophyly of Digitulati is neither supported by mor
phological nor by molecular data analysed in this study. The 
group Digitulati (Deuve, 1 994) is based on a symmetrical 
single sclerite ( digitulus, Fig. 7 .12) which is situated distally 
on the ligulum of the endophallus. Deuve regarded this as a 
synapomorphic character of all taxa included in the Digitulati. 
This sclerite is variable in shape and size. Nothing is known 
about the evolutionary origin of the digitulus. The interpre
tation of the digitulus as synapomorphy contradicts several 
other characters of the mentioned taxa. Whether the analysis 
of the morphological data (Fig. 7 .16) nor the molecular anal
ysis (Fig. 7 . 17, see also Priiser, 1 996) support the monophyly 
of the Digitulati is unclear. Moreover, Deuve (1 994) placed 
the Nesaeocarabus species in the subgenus Carabus (s.str.) but 
maintained the subgenus Eurycarabus. The molecular analy
sis clearly supports the monophyly of Eurycarabus + Nesaeo
carabus instead ofa group Carabus (s.str.) + Nesaeocarabus (Jriis
er et al. 2000). The latter two taxa are clustered on completely 
different branches analogous to the distribution of their 
larval characters. 

Therefore, we assume a convergent evolution of the 
digitulus in Eurycarabus + Nesaeocarabus on one side, and 
Carabus (s.str.) + Ohomoptems (incl. Isiocarabus?) on the oth
er side. Other characters of the endophallus of Digitulati 
like the absence of an ostium lobe and the presence of a 
moderately sclerified lacinia are also found in several other 
taxa. The Digitulati excluding Eurycarabus and Nesaeocarabus 
may form a monophyletic group, because of the characters 
of the endophallus. The molecular analysis of Su et al. 
(1996a) does not support a sister group relationship of 
Carabus (s.str.) and Ohomoptems but does also not exclude 
it. The larval characters of Ohomopterus do not contradict 
either (only one larva of Ohomopterus is known, Kurosa, 
1 959). The larva of Isiocarabus is unknown. 

The subgenus name Nesaeocarabus should be maintained 
for species from the Canary Islands which is supported by 
zoogeographic data arguments. The larvae of Eurycarabus 
and Nesaeocarabus are distinguished only by a few charac
ters (Tabs. 7.6 and 7.7, characters 8, 22, 26, compare Priiser 
et al. 2000). 

Archeocarabi 

The subgenera combined as Archeocarabi (Bengtsson, 1 927) 
were regarded as related by Lapouge (1929-32), Hfuka (1971a), 
Turin et al. (1 993), and Makarov & Atamuradov (1 994) based 
on larval characters. No information was given, however, 
concerning which larval characters of theArcheocarabi are syn
apomorphies. Representatives are for instance Carabus (s.str.), 
Eucarabus, Morphocarabus, Tracfycarabus Gehin, Mimocarabus 
Gehin, Cryptocarabus Reitter, Ophiocarabus Reitter, and Archi-
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Fig. 7 .16. Cladogram of Carabus tax.a based on morphological characters using the computer program PAUP: Strict consensus tree of 29 
MPT's of 1 52 step length. Only taxa with complete data sets Oarval + genital characters, compare appendix, Tab. 7.7) are included in this 
analysis. Characters were used unweighted; 14 characters ordered, 2 user definded, remaining unordered. G: subgenus groups based on male 
genital characters ( cf. Deuve, 1 994); L: subgenus groups based on larval characters (Bengtsson, 1 927); out: outgroup; numbers: decay index. 

Fig. 7.17. Cladogram of Carabus taxa based on molecular data. Consensus tree of 2 MPT, tree length: 1615  steps, data unweighted. 

carabus. Our examination (see Figs. 7.16, 7.17) clearly contra
dicts a monophylum of all taxa included in the Anheocarabi. 
Rather, theArcheocarabi sensu Bengtsson (1927) also contain 
Tacl-!JPus and Iimnocarabus which are likely to have been split 
off basally as previously suggested and therefore doubtless 
represent a polyphyletic group. 

Lipastromorphi and Archicarabomorphi 

Two further groups, the Lipastromorphi and Archicarabomor
phi, were established by Deuve (1991,  1 994). Both groups 
are based on endophallic characters. The Lipastromorphi are 
characterized by reduction of the digitulus to a pigmented 
field and a simple shape of ppd, the usually presence of the 

GENERAL PART lacinia and the absence of an ostium lobe of endophallus. 
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The Archicarabomorphi are characterized by a paraligular fold. 
Other endophallic characters of Archicarabomorphi are ground 
plan character states (absence of ostium lobe and digitu
lus). However, the homology and the transformation se
ries of these characters are unclear. Both groups combine 
taxa from different groups established by Bengtsson (1927), 
Lapouge (1929), and Hurka (1971 a).  

The Archicarabomorphi (Deuve, 1 994) contain Archicara
bus (Archeocarabi sensu Bengtsson, I.e.) and the subgenus 
Ischnocarabus Kraatz which was listed in the Metacarabi se
ries by Breuning (1932-37). 

In addition to the subgenera Mimocarabus, Morphocara
bus, Ophiocarabus, and Cryptocarabus (Archeocarabi) the Ii

pastromorphi (Deuve, 1 994) include Iipaster Motschulsky, 



which was listed in the Neocarabi group by Breuning (1932-
37) and Kryzhanovsky et al. (1995) as well as yclocarabus 
(Neocarabi according to Makarov; 1992). Larval material and 
molecular data of the questionable groups Ischnocarabus, 
Lipaster, and Cyclocarabuswere not available for our studies. 
Therefore, we cannot prove or disprove the monophyly of 
Deuve's groups Archicarabomorphi and Lipastromorphi. 

7 .3.3. Phylogenetic relationships inferred from 
molecular data 

There may arise several problems when interpreting molec
ular data. In general, the analysis of molecular data results 
in a tree reflecting the history of the genes under study, 
called a gene tree. Therefore, discussions must take into 
account the assumption that the evolution of the genes 
represents the evolution of species. Changes in the base 
composition of the DNA are not complex, therefore, an 
evaluation of the support for the branches of a tree is 
necessary. Only such branches should be discussed which 
are supported by acceptable values calculated by methods 
like bootstrap analysis or decay index. 

In order to demonstrate the acceptable phylogenetic in
formation of our tree given in Fig. 7.17 we present the 
same tree in which all branches were collapsed that are not 
supported by bootstrap values higher than 70% (Fig. 7.18).  
This resulting tree indicates that only very few subgenera of 
the genus Carabus are grouped together and that the basic 
divisions of Carabus are totally unresolved. Well supported 
groups are (see also Tab. 7.3): the Ard.fera with Chaetocara
bus and P!atycarabus; the Crenolimbi with Hemicarabus and 
Homoeocarabu:;, Eucarabus and Carabus within the Digitu!ati, 
but not the Digitu!ati as a whole; within the Procrustimorphi 
only the subgenera Coptolabms + Damaster and Procrustes + 
Megodontus, but not at all the Procrustimorphi as a whole. 
Additionally, we found a sister group relationship in our 
analysis between Eurycarabus + Nesaeocarabus (compare Priis
er et al. 2000). 

A similar result is obtained when other mitochondrial 
genes were used or the same gene was analysed by another 
analytical strategy. Priiser (1996) analysed the ND 1 gene of 
Carabus species and got a very low resolution of the basic 
linages; Su et al. (1996a,b,c) and Imura et al. (1998) pub
lished phylogenetic trees which are based on ND 5 sequence 
data, analysed using a distance method (Neighbor Join
ing). The relationships of all subgroups within the genus 
Carabus proposed by Su et al. (1996a,b,c) and Imura et al. 
(1998) are not well supported, with exception of the Lepi
dospinu!ati (Tab. 7.3) and the groups above. So, the Spinu!ati 
sensu Deuve, the Procrustimorphi, the Digitu!ati and the Lati
tarsi do not form acceptable groups in any analysis of the 
ND 1 or ND 5 gene. Mitochondrial DNA sequences have 
evolved relatively fast, therefore the basal splits within the 
genus Carabus are probably too old to be resolved by this 
kind of data. 

P/atycarabus ] Arciferi 
..._ __ Chaetocarabus 

1------- Hygrocorabus 

Limnocarabus ] Lepidospinulati 

1------- Eucarabus crist. 

Hemicarabus J Crenolimbi 
..._ __ 

Homoeocarabu r··-C Ctenocarabus 

: Ohomopterus ] 
--------1_____r-- Eucarabus arv. Digitulati 

� Carabus 

Eurycarabus l Digitulati/ 

Nesaeocarabus Latitatsi 

1------- Oreocarabus J Latitatsi � Coptolabrus 

Acoptolabrus 

....._ ____ Damaster Procrustimorphi 
Megodontus 
Procrustes 

1------- Chrysocarabus 

1------- Archicarabus J Archicarabomorphi 
Mesocarabus ] 

Latitarsi 
Tachypus 

,__ _____ Calosoma s.I. J outgroup 

Fig. 7.18. Transformed consensus tree of molecular data 
(ND 5). The original tree of Figure 1 7  was reduced to those 
nodes which were supported by acceptable bootstrap val
ues (3 70 %). 

7.4. CONCLUSION - A  TENTATIVE 
PHYLOGENETIC HYPOTHESIS FOR THE 
GENUS CARABUS (S.L.) 

The evaluation of multiple characters does neither support 
the simple concept of three larval groupings (Bengtsson, 
1927; Lapouge, 1929-32; Turin et al., 1993), nor five su
praspecific taxa based on characters of the endophallus (Ish
ikawa, 1978; Deuve, 1994), nor the eight or nine taxa based 
on molecular data (Imura, 1996; Imura et al., 1998). Several 
groups of all recent classifications are not monophyletic. 
The phylogenetic analysis based on cladistic methods im
plies a much more differentiated relationship between spe
cies and subgroups. 

Doubtlessly, Carabus (s.l.) is monophyletic and Calosoma 
(in the widest sense) is its sistergroup. This is supported by 
larval and genital characters and by molecular data (compare 
Priiser & Mossakowski, 1999). 

The first split-offs at the basis of Carabus (s.l.) are the 
subgenera Tacl!Jpus (in part), Limnocarabus, and Hygrocara
bus. Then several taxa of Archeocarabi form a paraphylum. 
The two large groups Metacarabi ( excl. Hygrocarabus) and 
Neocarabi are possibly monophyletic. GENERAL PART 
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C. auronitens 

Fabricius 

Poland, Rogow Forest 

(near Kofuszki, 

province of Lodz). 

Photo by 

]. Skfodowski. 
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The Neocarabi sensu Bengtsson (1927) probably evolved 

most recently and represents the largest monophylum in 

the genus today (Fig. 7 . 16) .  Only one representative of this 

Palaearctic group ( C vietinghefji) reached North-America and 
only in the most North-Western part, whereas several rep
resentatives of other groups occur in Canada and the USA. 
Chaetocarabus + Platycarabus may be the first branch of this 

group and the sister group of the Neocarabi (s.str.) (= Pro
crustimorphi sensu Imura, 1 996; Brezina, 1 999). 

A branching of basal groups like Tac�pus or Limno
carabus as proposed here is not reflected in any pub
lished classification of Carabus (s. l) However, the re
cently published classification of Imura (1996) and the 
checklist built upon it by Brezina (1 999) come closest to 
our ideas. However, they must be evaluated by new data 
because of missing support by molecular data and the 
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relatively poor support given by morphological data in 

the case of the basal branches. 
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GENFRAL PART 

APPENDIX 

Material examined 

The study is based on the examination of the following 
Carabus subgenera and species (L 1 ,  L2, L3 refers to the lar
val instars I, II, and III; 'male' refers to the male aedeagus 
and endophallus; 'NDS' refers to the DNA sequences of 
the mitochondrial NADH-dehydrogenase subunit 5. For 
sequences which were taken from the GenBank Sequence 
Data Base also the reference and the accession number are 
given): 

C (Iimnocarabus) clatratus Linne (Ll, male, NDS), C (L) 
maakiMorawitz (NDS: Su etal., 1996a-D50358). 

C (Morphocarabus) monilis Fabricius (Ll, L2, L3, male), C 
(M.) scheidleri Panzer (Ll ,  L2, L3), C (M.) chamissonis 
Fischer von Waldheim (Ll, L2, L3), C (M). aeruginosus 
Fischer von Waldheim (male), C. (M.) hummeli Fischer 
von Waldheim (male), C. (M.) venustus Morawitz (male) . 

C (Trachycarabus) sibiricus Fischer von Waldheim (L2, L3). 
C. (Carabus) granulatus Linne (Ll ,  L2, L3, male), C. (C.) 

vanvolxemi Putzeys (NDS: Su etal., 1996a-D50345). 
C. (Eucarabus) ulrichii Germar (L1, L2, L3, male), C. (E.) 

aroensis Herbst (L2, L3, male, NDS: Su et al, 1996c
D86203), C. (E.) cumanus Fischer von Waldheim (L1, 
L2, male), C. (E.) cristoforii Spence (NDS). 

C. (Ohomopterus) albrechti Morawitz (NDS: Su et al., 1996a: 
D50359). 

C. (Tachypus (=Autocarabus)) auratus Linne (L1, L2, L3, male, 
NDS: Su et al., 1996c-D86204), C. (T.) cancellatus Illiger 
(L1, L2, L3, male, NDS),. 

C. (Cryptocarabus) subparallelus Ballion (male). 
C (Ophiocarabus) striatulus Gehin (male), C. (0.) successor 

Reitter (male). 
C. (LJpaster) sfremvalli Mannerheim (male). 
C. (Archicarabus) nemoralis Miiller (L1, L2, L3, male, NDS: 

Su et al., 1996c-D86209), C. (A.) montivagus Palliard (L1, 
L2, L3, male). 

C (Apotomopterus) songshanicus Kleinfeld (male). 
C. (Hemicarabus) nitens Linne (L2, L3, male, NDS), C. (H.) 

setratus Say (L1), C. (H.) tuberculosus Dejean (NDS: Su et 
al., 1996a-D50353). 

C (Homoeocarabus) maeander Fischer von Waldheim (L 1, L2, 
NDS: Su etaL, 1996a-D50354) 

C (Diocarabus) brybienkoi Kryzhanovsky (male). 
C (Aulonocarabus) canaliculatus Adams (male). 
C (Mesocarabus) problematicus Herbst (L1, L2, L3, male, NDS: 

Su etaL, 1996c-D86210), C. (M.) dufourziDejean (male). 
C (Orinocarabus) linnaeiPanzer (L1, L2, L3), C. (0.) silvestris 

Panzer (L1, L2), C (0.) alpestris Sturm (L2, L3), C. (0.) 
carinthiacus Sturm (L3, male). 

C (Oreocarabus) hortensis Linne (L1 ,  L2, L3, male), C. (0.) 
glabratus Paykull (Li, L2, L3, male, NDS: Su et al., i 996c
D86207), C. (0.) preslii Dejean (L2, L3), C. (0.) taedus 
Fabricius (male) . 

320 CHAPTLR 7 PHYLOGENY 

C. (Tomocarabus) convexus Fabricius (Li, L2, L3, male) . 

C. (Ulocarabus) theanus Reitter (L2). 

C. (Eurycarabus) javieri Fairmaire (Li, L2, NDS), C. (E.) 
faminii Dejean (male, NDS). 

C. (Nesaeocarabus) coarctatus Brulle (L3, male, NDS), C. (N.) 
abbreviatus Brulle (male, NDS). 

C. (Pachystus) graecus Dejean (male). 

C. (Pachycarabus) koenigi Ganglbauer (Li, L2, L3), C. (P.) 
imitator Reitter (male), C. (P.) roseri Faldermann (male). 

C. (Leptocarabus) seishinensis Lapouge (male), C (L) yokoae 
Deuve (Li, L2, L3). 

C. (Meganebrius) quinlani Mandl (Li, L2, L3). 

C. (Rhabdotocarabus) melancholicus Fabricius (male, NDS). 

C. (Ifygrocarabus) variolosus Fabricius (L1, L2, L3, male), C. 
(H.) nodulosus Creutzer (Ll, L2, L3, NDS) 

C. (Chaetocarabus) intricatus Linne (Ll, L3, male, NDS: Su et 
al., 1 996c-D86208), C. (CJ arcadicus Gistl (male) . 

C. (Platycarabus)fabriciiPanzer (L1, L2, NDS), C. (P.) depressus 
Bonelli (Ll, L2, male), C. (P.) creutzeriFabricius (L2), C. 

(P.) irregularis Fabricius (Ll, L2, L3, male, NDS). 
C (Cathoplius) asperatus Dejean (Ll ,  L2, male), C. (C.) 

stenocephalus Lucas (Ll). 
C. (Cechenochilus) ?boeberi Adams (L3). 
C. (Tribax) steveni Mfoetries (male), C. (T). apschuanus Rost 

(male) . 
C. (Archiplectes) reitteri Retowski (Ll), C. (A.) starckianus 

Ganglbauer (male), C (A.) prometheus Reitter (male). 
C. (Microplectes) argonautorum Semenov (Ll ,  L2), C. (M.) 

convallium Starck (male). 
C. (Sphodristocarabus) adamsi Adams (Ll ,  L2), C. (5.) 

macrogonus Chaudoir (male). 
C. (Megodontus) violaceus Linne (L1, L2, L3, male, NDS: Su et 

al., 1 996c-D8621 1), C. (M.) croaticus Dejean (male). 
C. (Iniopacf.!)ls) auriculatus Putzeys (L 1 ), C. (I.) pyrenaeus Serville 

(male) . 
C. (Chrysocarabus) o!Jmpiae Sella (L3, male), C. (C.) solieri 

Dejean (male), C (CJ lineatus Dejean (L2, male), C. (C.) 
splendens Olivier (L2, L3, male), hybrid C. (CJ splendens X 
lineatus (L3), C. (C.) auronitens Fabricius (Ll,  L2, L3, male, 
NDS: Su etaL, i996c-D86205), C. (CJ hispanus Fabricius 
(male), C. (C.) rutilans Dejean (male), hybrid C. (C.) 
rutilans X hispanus (L3). 

C. (Macrothorax) rugosus Fabricius (Ll,  L2, L3), C. (M.) 
morbillosus Fabricius (Ll, L2, L3, male) . 

C. (L,amprostus) torosus Frivaldsky (=spinolae Cristofori & 
Jan) (L3), C. (L.) cf. ca//ryiFischervon Waldheim (Ll), C. 
(L.) nordmanni Chaudoir (male), C. (L.) erenlerz"ensis 
Schweiger (male). 

C. (Procrustes) coriaceus Linne (Ll, L2, L3, male, NDS: Su et 
al., 1996c-D86206), C. (P.) anatolicus Chaudoir (male), C. 
(P.) banoni Dejean (male), C. (P.) chevrolati Cristofori & 
Jan (male). 

C. (Procerus) scabrosus Olivier (L2). 

C. (Eotribax) eous Morawitz (L2, L3). 

C. (Cratocechenus) akini Morawitz (male). 



C. (Pseudocranion) taibaishanicus Deuve (L3). 

C. (Eupacl!Js) gbptopterus Fischer von Waldheim (L3). 

C. (Copto/abrus)jankowskii Oberthiir (L1 , L2, male, ND5), 

C. (C.)formosa Semenov (L1), C. (C.) smaragdinus Fischer 
von Waldheim (L1), C. (C)fruhstoiferi Roeschke (ND5: 

Su etal., 1 996a-D50346). 
C. (Acopto/abms) gehini Fairmaire (KD5: Su et al., 1 996b

D50429). 

C. (Damaster) blabtoides Kolbe (L2), C. (D.) oxuroides Schaum 
(ND5: Su et al., 1 996b-D5042). 

Calosoma inquisitor (Linne) (L1 ,  L2, L3, male, NDS: Su et 
al., 1 996a-D50342 ), Carminaria denticof/e Gebler (L1 , 
L2, L3), CaJJJjJalita a11ropu11ctat11JJJ Herbst (Ll, L2, L3) 
and C. chinensis Kirby (NDS: Su et al., 1 996a D50343) 
were examined for outgroup comparison. Ceroglossus 
chilensis Eschscholtz (L1 ,  L2, L3, male) was examined 
additionally. 

Methods 

Morphologi,cal examination of larval characters 

All larvae were preserved in 70% ethanol. Some specimens 

(first ins tar) of each species were cleared in 1 0% KOH for 

12 hours, transferred into a series of three water baths for 
two hours each to wash out potassium hydroxide, then 
transferred in an ethanol/ xylol series and finally mounted 
in Canada balsam on a microscope slide. This procedure 
allowed for ready examination under a phase contrast mi
croscope at a magnification up to 400x and a detailed study 
of the cleared head capsule and pronotum. 

Terms used to describe larval morphology follow 
Lawrence (1991). The specific notation of setae of Carabini 
are adapted from Bousquet & Goulet (1984); see Figs. 7 .6-
7.9 for the actually used exact chaetotaxy codes of abdom
inal tergites; see also Arndt & Makarov; this volume. 

Preparation of male genitalia 

After extraction of the genital apparatus, the genital plate, 

genital wall, muscular fibres, and the parameres were re
moved. Afterwards an injection needle (0,50 X 23 mm/ 

0,60 X 25 mm) was inserted in the penis exactly at the 
opening of the ductus ejaculatorius and the endophallus 
was inflated with warm water. The cannula was removed 

after complete unfolding of the endophallus and a second 
cannula was connected with the base of aedeagus using an 
instant glue. Next, Berlese's mixture (60g gelantine ,100ml 
glycerine, 20g ZnS04, 200g distilled water), which was heated 
in a water bath, was injected into the endophallus. The 
aedeagus w;th the completely inflated endophallus was 
transfered afterwards into an ice bath to accelerate the solid
ification of the Berlese's mixture. It is not only possible to 

inflate the endophallus of fresh animals but in many cases 

also of dried specimens. Nevertheless, such material needs 

a pretreatment with KOH for successful preparation. 

Molecular techniques 

Total DNA was isolated from thorax muscle of frozen 

adult specimens using phenol-chloroform extraction as 

described in Priiser, 1996. Amplification of the mitochon

drial NADH-Dehydrogenase subunit 5 gene (ND5) was 
performed by PCR using the primers from Su et al. (1996a). 
Conditions for the PCR include a denaturation step at 96°C 
for 5 min., 5 cycles 96°C for 90 sec., 46°C for 90 sec., 68°C 
for 90 sec., 28 cycles 96°C for 90 sec., 50°C for 90 sec., 68°C 
for 90 sec., followed by a terminal extension step of 3 min 
at 68°C. For PCR the PCR .\faster Kit (Boehringer, Man
nheim, Germany) or the Tag PCR j\faster 1fix Kit 
(QIAGEN, Hilden, Germany) were used. 

The PCR-products were purified using the Qiaex gel 
extraction kit (QIAGEN, Hilden, Germany), after separa
tion of the fragments by electrophoresis in a 1 ,5 % agarose 
gel. The DNA sequencing was done on an ABI 737 stretch 
automatic sequencer using the Prism Ready Reaction 
DyeDeoxy Terminator Cycle Sequencing Kit (Perkin Elm

er) or the 1bermo Sequenase Dye Terminator Cycle Sequenc

ing Kit (Amersham). 
In addition to the PCR primers internal sequence primers 

were used (Diiring & Bruckner, 2000). Conditions for Cycle
sequencing are: 96 °C for 2 min. and 25 cycles 96 °C for 30 sec., 
50°C for 15 sec., 60°C for 4 min. For the primers 850 and 850r 
an annealing temperature of 44°C instead of 50°C was used. 

The DNA sequences determined for this study are avail
able from the El\IBL Sequence Data Base under the acces

sion numbers: AF23 1 687- AF23 1 690, AF23 1 692-
AF231 694, AF231 698- AF231703. 

Methods of phylogenetic analysis 

All morphological characters were coded in the way that 
lower numbers indicate the presumptive plesiomorphic 

state of the higher numbers (0 = plesiomorphic, 1 = apo
morphic but 1 = plesiomorphic \\;th regard to 2 = apo
morphic) . Nevertheless, characters were treated as indicated 
in Tab. 7.6 (partly unordered, two user defined and 1 4  or
dered) and in a seperate search as unordered. 

The ND5 DNA-sequences were aligned using the mul

tiple sequence alignment program Clustalw (Thompson et 
al., 1 994) .  In addition to the sequences determined for this 
study, we included several sequences from Su et aL (1996a,b,c) 
as stored in the GenBank Sequence Data Base. 

Morphological and molecular data were analysed using 
the maximum parsimony method. The computer analysis 
of morphological characters contained only taxa with com
plete Oarval and male aedeagus) data sets. Analyses were 
conducted w;th test version 4.0b2 of PAUP (Swofford, 
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1998), using the heuristic search option. The search param
eters were: addition of sequence random with 10  replicates 
and using the TBR (tree bisection and reconnection) as well 
as the NNI (nearest-neighbor interchange) branch swap
ping option as implemented in PAUP. Multiple MPTs were 
summarised by their strict consensus trees. Branch support 
is indicated for the molecular data by bootstrap percentage 

values. These values were calculated with PAUP using the 
heuristic search option with 1 OOO replicates. In addition, 

the decay index, defined as the number of extra steps re
quired to collapse the branches in the strict consensus tree 
(Bremer, 1994), is given for both analyses. These values 
were determined using PAUP's heuristic search, retaining 
also suboptimal trees of increasing length. 

Data 

Table 7 .6. Examined morphological characters. Characters 1-29 concern to larval morphology, characters 30-3 7 to the male 
endophallus (For characters 7-1 5, 29 see also Figs. in Arndt & Makarov, this volume). Ordered: 0 « 1 « 2; unordered: 0 « 1 , 
2 (( 0, (( 1 « 2. 

No. Character and character states 

1 Seta FR1 of frontale. 0 - seta present; 1 - seta lacking. 

2 Seta FR8 in adnasale region (Figs. 7.1-7.5). OrderedO - seta present (Figs 7.1-7.3); 1 - seta reduced, pore-like; 2- seta 
lacking (Fig. 7.5). 

3 Seta FR9 in adnasale region (Figs 7.1-7.5). OrderedO - seta present (Figs. 7.1 -7.3); 1 - seta reduced, pore-like; 2 - seta 
lacking (Fig. 7.5). 

4 Additional setae in adnasale region (Figs. 7.1-7.4 ) . 0 - additional setae lacking (Figs. 7.1-7.3); 1 - one or more 
additional seta FRa present beside setae F�19 (Fig. 7.4). 

5 Seta PA4 of parietale. OrderedO - seta present; 1 - seta reduced, pore-like; 2 - seta lacking. 

6 Seta PA6 of parietale. OrderedO - seta present; 1 - seta reduced, pore-like; 2 - seta lacking. 

7 Setae of ventral side of head capsule, posterior of level of stemmata (setae PA15116117 of plesiomorphic pattern 
sensu Bousquet & Goulet, 1984). OrderedO - three long setae present; 1- two long setae present; 2 - one long seta 
present only. 

8 

9 

10 

1 1  

12 

13 

14 

15 

16 

17 

18 

19 

20 

Seta PR8 of pronotum. OrderedO - seta present; 1 seta reduced, pore-like; 2 - seta lacking. 

Seta PR10 of pronotum. OrderedO - seta present; 1 seta reduced, pore-like; 2 - seta lacking. 

Seta PR14 of pronotum. OrderedO - seta present; 1 seta reduced, pore-like; 2 - seta lacking. 

Seta ME1 of meso- and metanotum. OrderedO - seta present; 1 seta reduced, pore-like; 2 - seta lacking. 

Seta ME2 of meso- and metanotum. OrderedO - seta present; 1 seta reduced, pore-like; 2 - seta lacking. 

Seta ME8 of meso- and metanotum. 0 - seta present; 1- seta lacking. 

Seta ME9 of meso- and metanotum. user defined: : 3 « 0 « 1 « 20 - seta present; 1 seta reduced, pore-like; 2 - seta 
lacking; 3 - seta dublicated, more than one seta present. 

Seta ME14 of meso- and metanotum. OrderedO - seta present; 1 seta reduced, pore-like; 2 - seta lacking. 

Seta TE1 on abdominal tergites I-VII (Figs. 7.6-7.9). OrderedO - seta present (Fig. 7.6); 1 seta reduced, pore-like 
(Fig. 7. 7); 2 - seta lacking (Figs. 7.8, 7.9). 

Seta TE6 on abdominal tergites I-VII (Figs. 7.6-7.9). OrderedO - seta present (Fig. 7.6, 7.8); 1 seta reduced, pore
like; 2 - seta lacking (Figs. 7.7, 7.9). 

Seta TE9 on abdominal tergites I-VII (Figs. 7.6-7.9). 0 - seta present (Figs. 7.6, 7.7); 1 - seta lacking (Figs. 7.8, 7.9). 

Seta TE11 on abdominal tergites I-VII (Figs. 7.6-7.9). 0 - seta present (Figs. 7.6-7.9); 1 - seta reduced, pore-like. 

Seta TE7 on abdominal tergites I-VII (Figs. 7.6-7.9). user defined: 1 « 0 « 20 - seta present (Figs. 7.6-7.9); 1 - seta 
lacking; 2 - seta duplicated, more than one seta present. 
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No. Character and character states 

21 Setae on antennomere II. 0 - setae lacking; 1 - one or more setae present apically. 

22 Dorsoapical setae on labial palpomere I. 0 - setae lacking; 1 - one or more setae present. 

23 Dorsoapical setae on maxillary palpomere I. 0 - setae lacking dorsoapically, only seta MX10 present ventrally; 1 -
one or more setae dorsoapically present. 

24 Setal group gMX on inner side of stipes. 0 - setae equally distributed, arranged in one group; 1 - setal group 
diYided in two parts, a row of setae on inner margin of stipes and a group of equally distributed setae dorsally. 

25 Tarsus of first instar larva. 0 - tarsus without bristles mesoventrally; 1 - tarsus with bristles mesoventrally. 

26 Shape ofnasale (Figs. 7 .1-7.5). OrderedO - nasale with four distinct and sharp teeth (Figs. 7 .1 ,  7.2, 7.4) ; 1 - nasale 
wide, teeth stout, reduced (Fig. 7.3); 2 - nasale rostrum-like rounded, teeth lacking (fused) (Fig. 7.5). 

27 Shape of adnasale region (Figs. 7 .1 -7.5). 0 - adnasale region straight or conyex rounded (Figs. 7 .1-7.4); 1 - adnasale 
distinctly S-like sloped (Fig. 7.5). 

28 Hypodon (Figs. 7.1-7.5). 0 - hypodon (= strong tooth on ventral side of nasale) present (Figs. 7.1 -7.4); 1 -
hypodon lacking(cf. Fig. 7.5). 

29 Sclerotized hump in ocellar region. 0 - parietale without distinct hump in ocellar region; 1 - sclerotized hump 
mesally of stemmata present. 

30 Ostium lobe (Figs. 7.13-7. 1 5).0 - absent; 1 - present, simple; . 2 - wing-shaped; 3 - divided medially.; 4 - moved 
laterally to the left side 

31 Llgulum (Figs. 7.1 0-7. 1 5).0 - present, large, arched medially; 1 - spine-shaped ('spinula"); 2- tooth-shaped, 
arched laterallr 

32 Praeputial pad lobes (ppd-lobes) (Figs. 7.12-7. 15).0 - absent; 1 - two lobes present. 

33 Digitulus (Fig. 7 .12).0 - absent; 1 - present. 

34 Pigmented field (cf. Deuve, 1 994: p. 37 and Fig. 7.22, p. 24).0 - absent; 1- present. 

35 Lacinia (cf. Deuve, 1 994: p. 37 and Fig. 7 .22, p. 24).0 - absent; 1 - present. 

36 Aggonoporius (Fig. 7.1 4).0 - simple shape; 1 - distinct elongated. 

37 Praeputial pad (ppd) (Figs. 7.1 1-7 . 15).0 - ppd without vault, at most with weakly sclerotized field; 1 - ppd distinct 
vaulted with simple divided sack. 
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Tab. 7 .7. Distribution of character states in Carabus larvae (characters 1 -29) and structure of endophallus (characters 30-37). Only subgenera 
and species with complete data (larval and male aedeagus) were included in the computer analysis. 

Taxa Characters 

1 1 1 1 1 1 1 1 1 1 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 

1 2 3 4 5 6 7 8 9 0 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 

outgroup 

Calosoma 1 0 0 0 2 0 0 0 1 2 0 1 0 0 1 1 0 1 0 0 0 0 0 1 0 0 1 0 0 0 0 0 0 0 

Carminaria 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 ? ? ? ? ? ? ? ? 

Campalita 0 0 0 0 0 0 0 0 1 0 0 1 0 0 1 0 0 0 1 0 0 0 0 0 0 0 0 0 ? ? ? ? ? ? ? ? 

Carabus taxa with complete data sets (included in the computer analysis) 

Limnocarabus 1 0 0 0 2 2 1 2 2 2 0 2 0 2 2 2 2 0 0 1 0 0 0 0 1 1 0 0 0 0 1 1 1 0 0 0 0 

Morphocarabus 1 1 1 0 2 2 2 2 2 2 2 2 1 0 1 2 2 1 0 1 0 0 0 0 1 0 0 0 0 3 0 0 1 01 0 0 

Carabus granulatus 1 0 0 0 2 2 1 2 2 2 2 2 1 0 2 2 2 1 0 1 0 1 1 0 1 1 0 0 0 0 3 0 1 0 0 0 0 

Eucarabus ulrichii 1 0 01 0 2 2 2 2 2 2 2 2 1 0 2 2 2 1 0 1 0 1 1 0 0 1 0 0 0 0 3 0 1 0 0 0 0 

Eucarabus arvensis 1 0 0 0 2 2 2 2 0 2 1 2 0 1 1 2 0 0 0 0 1 1 0 0 1 0 0 0 0 3 0 1 0 0 0 0 

Eucarabus cumanus 0 0 0 2 2 1 2 2 2 2 2 1 1 2 2 2 0 0 1 0 0 1 0 0 0 0 3 0 0 ? 0 0 

Tachypus cancellatus 0 0 0 2 2 1 1 2 1 1 2 0 2 1 1 2 1 0 0 0 0 0 1 1 0 0 0 3 0 0 0 0 0 

Tachypus auratus 1 0 0 0 1 1 0  2 1 2 1 0 1 1 2 0 0 0 0 0 0 0 0 0 0 0 2 3 1 0 0 0 0 0 

Archicarabus 1 0 0 0 2 2 0 2 2 2 2 2 01 0 2 2 2 1 0 0 0 1 1 0 0 1 0 0 0 0 3 1 0 0 0 0 0 

Hemicarabus 1 0 0 01 2 2 1 2 2 2 0 2 0 0 2 2 0 01 0 0 0 0 0 0 0 0 0 0 0 2 0 1 0 0 0 0 0 

Mesocarabus 1 0 0 1 2 2 1 2 2 2 2 2 0 0 2 2 0 1 0 0 0 1 1 0 0 0 0 0 0 3 3 1 0 0 0 0 0 

Orinocarabus spp. 0 0 0 2 2 1 02 2 2 2 2 0 0 2 2 0 1 0 0 0 1 0 0 0 0 0 0 0 23 3 0 0 0 0 1 

Oreocarabus spp. 1 0 0 1 2 2 1 2 2 2 2 2 0 0 2 1 0 1 1 0 0 1 1 0 0 0 0 0 0 1 3 0 0 0 0 0 

Oreocarabus glabratus 1 0 0 1 2 2 1 0 2 2 0 2 0 0 2 1 0 1 0 0 0 1 0 0 0 0 0 0 0 1 3 0 0 0 0 0 

Tomocarabus 1 0 0 1 2 2 1 2 2 2 2 2 1 0 2 2 2 1 1 0 0 1 0 0 0 0 0 0 1 3 1 0 0 0 0 0 

Eurycarabus 1 0 0 0 2 2 1 2 2 2 2 2 0 0 2 2 0 1 0 0 0 1 0 0 0 0 0 0 0 0 3 1 1 0 0 0 0 

N esaeocarabus 1 0 0 0 2 2 1 01 2 2 2 2 01 0 2 02 0 1 0 0 0 0 0 0 ? 0 0 0 0 0 3 1 1 0 0 0 0 

Hygrocarabus 1 0 0 0 2 2 0 2 2 2 1 2 1 2 1 2 2 1 0 1 0 0 0 0 0 0 0 0 0 3 2 2 - 0 0 0 0 

Chaetocarabus 2 2 0 2 2 0 2 2 2 2 2 0 ? 2 2 0 0 1 0 1 0 0 1 2 0 0 0 1 2 ? 0 0 0 0 0 

Platycarabus 1 2 2 0 2 2 0 2 2 2 2 2 01 0 2 2 2 1 0 1 1 1 0 2 0 0 0 1 2 1 0 0 0 0 0 

Cathoplius 1 1 1 0 2 2 1 2 2 1 0 2 0 0 1 1 2 0 0 0 0 1 1 0 1 2 1 0 0 3 3 1 0 0 0 0 0 

Archiplectes 1 2 2 0 2 2 0 2 2 2 2 2 1 2 2 2 2 1 0 1 1 1 0 0 2 0 0 3 3 1 0 0 0 1 0 

Microplectes 1 2 2 0 2 2 0 2 2 2 2 2 1 0 2 2 2 1 0 01 1 1 0 0 2 1 0 0 3 3 1 0 0 0 0 0 

Sphodristocarabus 1 2 2 0 2 2 2 2 2 2 2 1 0 2 2 2 1 0 0 1 1 1 0 ? 2 1 1 3 3 1 0 0 0 0 0 

Megodontus violaceus 1 2 2 0 2 2 0 0 2 2 1 0 0 1 2 2 1 0 0 1 1 1 1 2 1 0 1 0 3 1 0 0 0 0 0 

Iniopachys 1 0 0 2 2 1 2 2 2 0 2 0 0 1 2 2 1 0 0 1 1 1 0 1 2 1 0 0 1 3 1 0 0 0 0 0 
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Taxa 

Chrysocarabus 

Macro thorax 

Lamprostus 

Procrustes 

Coptolabrus 

Characters 

1 1 1 1 1 1  1 1 1 2 2 2 2 2 2 2 2 2 2 3 3 3 3 3 3 3 3 

1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 1 2 3 4 5 6 7 8 9 0 2 3 4 5 6 7 

1 1 1 0 2 2 0 2 2 2 2 2 0 0 2 2 2 1 0 0 1 1 1 0 1 2 1 0 1 3 3 1 0 0 0 0 0 

1 2 2 0 2 2 1 2 2 2 1 2 1 0 1 2 2 1 0 0 1 1 1 1 2 1 1 0 3 3 1 0 0 0 0 0  

1 2 2 0 2 2 1 2 2 2 2 2 0 0 2 2 2 1 0 0 1 1 0 0 1 2 0 1 1 4 3 1 0 0 0 0 0 

1 2 2 0 2 2 0 2 2 2 2 2 0 2 2 2 2 1 0 0 1 1 1 1 1 2 0 0 2 3 1 0 0 0 0 0 

1 2 2 0 2 2 1 2 2 2 2 2 1 3 2 2 2 1 0 2 1 1 1 0 ? 2 1 0 1 3 3 1 0 0 0 0 0 

Carabus taxa with larval or endophallic data sets (not included in PAUP analysis) 

Trachycarabus 1 0 0 0 2 2 1 2 2 2 0 2 1 0 2 2 2 0 0 0 0 1 1 0 ? 0 0 0 ? ? ? ? ? ? ? ? 

Cryptocarabus ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? 0 3 0 0 0 0 0 0 

Ohiocarabus striatulus ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? 0 3 0 0 0 1 0 0 

Ohiocarabus successor ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? 0 3 0 0 0 0 0 0 

Lipaster ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? 0 3 0 0 1 ? 0 0 

Apotomopterus ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? 0 1 0 0 0 0 0 

Homoeocarabus maeander 1 0 0 0 2 2 1 2 2 0 2 0 0 2 1 2 0 0 1 0 0 0 0 ? 0 0 0 1 ? ? ? ? ? ? ? ? 

Diocarabus 

Aulonocarabus 

Orinocarabus linnaei 

Ulocarabus 

Pachystus 

Pachycarabus 

Leptocarabus 

Meganebrius 

Ctenocarabus 

Cechenochilus 

Tribax 

Procerus 

Cratocechenus 

Pseudocranion 

Eupachys 

Damaster 

? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? 1 3 1 0 0 0 0 0  

? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? 3 3 1 0 0 0 0 0  

1 0 0 1 2 2 1 02 2 2 2 2 0 0 2 2 0 1 0 0 0 1 0 0 0 0 0 0 0 ? ? ? ? ? ? ? ? 

1 0 0 1 2 2 1 2 2 2 2 2 0 0 2 1 0 1 0 0 0 1 0 0 0 0 0 0 0 ? ? ? ? ? ? ? ? 

? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? 2 3 1 0 0 0 0 0  

? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? 2 3 1  0 0 0 0 0  

? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? 3 3 1 0 0 0 0 0  

1 0 0 1 2 2 0 2 2 2 2 2 1 0 2 2 2 0 0 0 1 0 0 ? 0 0 0 0 ? ? ? ? ? ? ? ? 

? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? 3 3 1 0 0 0 0 0  

1 2 2 0 2 2 0 2 2 2 2 2 1 2 2 2 2 1 0 1 1 1 0 0 2 1 0 0 ? ? ? ? ? ? ? ?  

? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? 3 3 1 0 0 0 0 0  

1 2 2 0 2 2 1 2 2 2 2 2 1 3 2 2 2 0 0 2 1 1 1 0 ? 2 1 0 1 ? ? ? ? ? ? ? ? 

? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? ? 3 3 1 0 0 0 0 0  

1 2 2 0 2 2 1 2 2 2 1 2 1 0 1 2 2 1 0 0 1 1 0 0 ? 2 1 0 1 ? ? ? ? ? ? ? ? 

1 0 0 0 2 0 1 2 2 0 1 2 0 3 0 0 0 1 0 2 1 1 0 0 ? 2 1 - 0 ? ? ? ? ? ? ? ?  

1 2 2 0 2 2 2 2 2 2 2 3 2 2 2 1 0 2 1 1 1 0 ? 2 1 0 1 ? ? ? ? ? ? ?  
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Chapur �S���������-B iogeog ra phy 

8.1. INTRODUCTION 

The present shapes and sizes of geographical ranges of 
living organisms are a result of a complex and long-term 

sum of events, the origin of which is derived from both 

historical (paleogeographic and paleoclimatic) and ecologi

cal (recent) factors. The corollary of this statement is that 
biogeography, as a science, provides explanatory hypothe

ses about the origin and significance of these geographical 
ranges. It is a difficult discipline, in which the procedures 

and information of expert taxonomists, biologists, geolo

gists and ecologists became complementary and indispens

able to each other. Relationships among taxonomy, phy

logeny and biogeography, derive from the fact that the geo

graphical distribution of any taxon is changing, in agree

ment \vith the evolution of the taxon itself; therefore, the 
study of such distribution coincides with the study of spa
tial (geographical) effects of the evolution of the investi

gated taxon, and biogeography is the spatial transcription 

of evolution (Vigna Taglianti & Forestiero, 1 994). Thus, 

although it is clear now that information about the geo

graphical range of a taxon is not accessory but fundamental 
to the evolution of the taxon, it was not very clear to the 
taxonomists and students of biological evolution of pre
ceding centuries: most specimens - including those of Car
ab11s - collected in the :XVIIIth and XI:Xth centuries, were 

provided with very vague indications of locality ('Siberia', 

'Graecia', 'Asia :Minor'). Only in the later decades of the 

X,Xth century, botanists and zoologists provided consis

tently a set of data associated with any collected specimen: 
exact locality, altitude, date of collecting, and often ecologi
cal information on environment. Furthermore, in the last 

decade, geographical coordinates became easily available 

through use of the Global Positioning System (GPS). 

In spite of being a science of high reputation, biogeog

raphy receives endless criticism from the viewpoint of the 
modern reductionism that plagues the scientific endeav
our. Accumulating in itself facts and methods from vari
ous natural sciences - systematics, floristics and faunistics, 
phylogeny, paleontology, geography, historical geology, cli
matology etc. - biogeography allows approaches which are 

regarded as 'old-fashioned' or 'speculative' by biologists 

understanding the scientific method only in terms of ei-

• C. Mi.llas Heer. Italv. Friuli, Ya! Cornappo. Photo bv A Vigna Tag]ianti. 

L Penev, A. Casale & H. Turin 

ther proposing and confirming or rejecting statistical hy
potheses. On the other hand, no other discipline in organ

ismic biology, demands so much and so varied knowledge 
to attempt to explain the extremely diverse and complicat

ed patterns of distribution of plants, animals and their 
communities. Therefore, we use here some 'old' but well

proved methods in analysing the recent distribution of 
organisms, taking into account facts and data obtained by 

modern methods of molecular systematics and phylogeny. 
Mayr (1976), analysing the concept of fauna, very effec

tively stressed some major questions that zoogeographers 
meet in their work. He stated that the validity of any zoo

geographical reconstruction is based on three different cat

egories of information: (1) relative ages of taxa that make 
up the investigated fauna; (2) knowledge of dispersal pow
er of any taxon present in that fauna; and (3) geographical 
distribution of taxa geographically and phylogenetically close 

to those present in the investigated fauna. These state

ments, allow us to understand that not all taxa present the 

same opportunities for biogeographical inferences: in fact, 

objectively, times of evolution and dispersal power are dif

ferent in different taxa; and, subjectively, our knowledge of 

many groups of organisms is too sparse, so that such groups 
are not reliable at present for phylogenetic and biogeograph
ical reconstructions. 

In spite of these facts, different biogeographers - such 

as students of other scientific branches - have adopted 
divergent points of view, based respectively on intrinsic 

(dispersal) or extrinsic (vicariance) factors that are peculiar to 

every species, or to a phyletic lineage as a whole. This is not 
the place to debate all questions about the origin of the 
extant biota and of their present geographical distributions, 

on which biologists, biogeographers, ecologists, and cara
bidologists interested in biogeography,_ have expended so 

much energy. As recently stated (Casale & Vigna Taglianti, 

1 999, among others), concerning carabids (but not only 
carabids), an attentive critical review of some general, older 
publications Oeannel, 1 942; Darlington, 1 957), and of some 

more recent, basic contributions (see, among others, Dar
lington, 1 979; Erwin, 1 979; Noonan, 1 979) should be in
structive. From these, the conflicting approaches become 

evident between dispersalists (more attentive to dynamic, 

recent factors), and historical biogeographers (more influ-
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enced bypaleogeographical aspects) . We note that some of 
the leaders in biogeography of the :XXth century have been 
carabidologists. For instance, Darlington, Franz, Holdhaus, 
J eannel, Lindroth and Kryzhanovskij, among others, have 
been partisans of different points of view; but each of 
them, using carabids, showed that several tines of evidence, 
and not only one, are available to help understand the 
present patterns of distribution of species, or higher taxa. 

The genus Carabus, as a monophyletic unit, and a rather 
well-known animal group from all scientific points of view, 
is excellent for biogeographical analysis. Most biogeograph
ical studies of Carabus published so far can hardly be sepa
rated from the biogeographical aspects of carabids as a whole 
(for a review, see Noonan, 1979). Several classical works in 
zoogeography from the last century use Cara/JUs species as 
one of the best models for ecological or historical explana
tion of biogeographical hypotheses (i.e. Holdhaus & Lin
droth, 1939; Lindroth, 1 945 and others) . Nevertheless, some 
studies focused on the genus Carabus or certain species of it 
to resolve biogeographical questions. 

Any biogeographical work on this genus would hardly 
be possible without the outstanding monograph of Bre
uning (1932-37), where the geographical ranges of many 
Carabus species were mapped for the first time. Also re
markable was the pioneer work of Kryzhanovskij (1953) 
on the genus Carabus of Central Asia, in which he pub
lished his ideas on the origin and evolution of the highly 
diverse fauna of that region, developed afterwards in his 
outstanding monograph 'Composition and origin of the 
terrestrial fauna of Central Asia (based chiefly on materials 
on beetles)' (Kryzhanovskij, 1965b ). Other remarkable zoo
geographers, the Austrian coleopterologists, Herbert Franz 
(Franz, 1 943, 1 970, 1 971) and Karl Mandi (Mandi, 1 955, 
1956, 1 958, 1965, 1 967, 1 984), used Carabus for the same 
purposes but in a completely different region, the Alps and 
Central Europe. 

Numerous papers treat the geographical distribution of 
Carabus at local or regional scale, as a distinct object of study 
(i.e. Buresch and Kantardzhieva, 1 928; Van Dyke, 1 945; 
Panin, 1 955; Lagar, 1 965; Heinz & Korge, 1967; Drovenik, 
1972; Arndt, 1989; Turin et aL, 1 993; Penev & Turin, 1994; 
Penev, 1 996; Deuve, 1 997b, and others) . 

The last three decades have been marked by an increased 
interest in the distribution and postglacial history of Cara
bus, studied with modern methods of genetics and/ or 
phylogenetic systematics, most of them originating from 
the 'Bremen' and '.Munster' schools: i.e. Chrysocarabus (Mos
sakowski, 1 979; Mossakowski et aL, 1 986; Mossakowski & 
Braun, 1993; During et aL, 2000); Xesaeocarabus (Priiser et 
al., 2000); C. irregularis (Weber, 1 966c); C. glabratus (Ass
mann & Giinther, 2000); C. punctatoauratus and C. auro
nitens (Assmann, 1 994, 1 995); C. auronitens (Assmann & 
Janssen, 1 999; Reimann et aL, 2002); general Platycarabus 
(Casale et al., 1998); and general (Assmann, 1994, 1 999); see 
also Chapters 6 and 7 in this volume. 
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Nevertheless, in spite of the extreme popularity of Car
abus among coleopterists, biogeographers, and collectors, a 
general 'biogeographical picture' of the genus has not been 
published so far, neither at World nor at European scale. 
According to De Lattin's division of zoogeography into 
descriptive and causal (De Lattin, 1 967), a biogeographical 
analysis should start with a detailed description of the pat
terns of the recent distribution of taxa, from which some 
hypotheses and explanations about centers of their origin 
and dispersal may be derived and tested afterward. There
fore, we begin our analysis by outlining the present-day 
patterns of both the World and European distribution of 
the genus. 

8.2. WORLD DISTRIBUTION OF CARABUS 

8.2.1. The general range and its limits 

The genus Carabus is an example of a typical Holarctic tax
on, ranging through the northern and temperate regions 
of Europe, Asia and North America, and in the south 
following almost perfectly the southern borders of the 
Holarctic (Kryzhanovskij, 1 983) (Fig. 8 .1  ). Moreover, 
though its habitat and climatic preferences are generally tem
perate, the genus covers most landscape zones and altitudi
nal belts of the Holarctic Realm, except the driest deserts. 
This extensive range makes Carabus an excellent candidate 
for analyses of biogeographical patterns and processes in 
the Holarctic Realm. 

The northern border of the geographical range of Cara
bus coincides with the northern limits of the tundra; no 
records are known from the Arctic deserts yet. The species 
composition of the northernmost faunal assemblages of 
Carabus in the Palaearctic Region changes gradually in a west
ern-eastern direction. The only Carabus species present in Ice
land (ea. 65°N) is C. problematicus, ssp. islandicus (Lindroth, 
1 968). Among the species ranging farthest to the north in 
Fennoscandia are C. problematicus, C. violaceus and C. glabratus. 
All three species live in Fennoscandia north of 70°N, and the 
first two reach the northernmost continental part, the island 
N ordkapp (71°;\J) (Lindroth, 194 5) . Eastward, on the Rus
sian Kola Peninsula, the species composition remains al
most the same, enriched however by the presence of C. ni
tens, whose northernmost limits are at 70°N. 

Farther to the east, the Carabus fauna of the northern 
regions of European Russia and Ural Mountains is charac
terised by the occurrence of five species: C. truncaticollis, 
rather common in Bol'shezemelskaya tundra in the eastern 
region of European Russia (ea. 68-69°r-..i'); C.glabratus (Kov
da, Kanin Peninsula and upper stream of Adzyva River, 
both last localities north of the Northern Polar Circle at a 
latitude of about 68°N); C. mnaki (Naryan Mar at the lower 
stream of Pechora River, ea. 67.5°N); C. henningi Oower 
stream of Pechora River and upper stream of Adzyva Riv
er, ea. 67-68°J\,.1); and C. canaficulatus (upper stream of Adzyva 
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Fig. 8.1. General distribution of the 'carabite' genera (i.e. Carabini, Cychrini, Ceroglossini, Pamborini), excluding Calosoma 
s. latissimo (after Priiser & Mossakowski, 1 998, with corrections of Mossakowski, in litt.) .  

River, ea. 68°!'{) (ZIN). Similar to its geographical range in 
Fennoscanclia, C. nitens approaches the northern limits of 
the above mentioned species and reaches the Arctic Circle 

but not as far to the north. The latitudes around 67-68°N 
seem to be a northern limit also to C. odoratus, C. humme/i, 
C. henningi and C. aemginosus. 

Compared to Fennoscanclia, the Carabus fauna of the 

north of European Russia is enriched by several Siberian 
species, but at the same time impoverished with respect to 
European species: two species common in Northern Fen

noscandia (C. problematicus and C. vio/aceus) are absent from 

the northern territories eastward of Kola Peninsula, prob

ably due to the increase of continentality and severity of the 

climate. 

Siberia is relatively rich in Carabus species (Shilenkov, 1994, 
see also Tab. 8.1), however, most of them occur in the 

middle and southern temperate regions. Carabus tmncaticol
lis ranges farthest north and is known from several localities 
in the tundra zone, to the coasts of the Arctic Ocean. On 

the northernmost continental territory, Taymyr Peninsula, 

C. tmncaticollis lives in the environs of Dikson (73°1'.) and 
Arnu-tarida River on NE Taymyr (probably beyond 75°1'.) 
(ZIJ'.). A significant number of species ranges in Siberia 
approximate the latitudes of 68-7D°N: for instance, C. aemg
inosus (Obskaya Guba, Dudinka at lower Enissei River, 
Tazov Peninsula); C. cana/icu/atus (fimanskaya tundra, Bilib

ino nr Chukotka); C. ermaki (Dudinka, Norilsk); C. henningi 
(Dudinka, Khadytayakha, Nosok (71°1'-J) and C. m"etinghoffi 
(Khatanga) (ZIN). Carabus hummeli, C. n'galis and C. odora-

tus are also known from several localities in the Polar Era! 
(66-68°N) (Salekhard, Khadytayakha, Neroika, Labythangi 

etc.) (ZIN; Korobeinikov, 1990; Andreeva et Eremin, 1991 ) . 

In comparison to the Palaearctic Region, the northern 

regions of Canada and Alaska have fewer Cara bus species. 

The northern limit of the range of the genus on the Amer

ican continent seems to be formed by three species, name

ly: C. vietinghoffi (Siberia, Arctic and Subarctic America from 

western Alaska eastward to Bathurst Inlet, Northwest Ter -
ritories); C. tmncaticollis (Siberia, western regions of North 
America from Akla\'ik (68°N), Northwest Territories to 
some islands (St. Paul and St. George) in the Bering Sea; 

and C. chamissonis Fisch. (Canada and _Alaska, however it 

ranges farther to the south in comparison to the first two 

species) (Breuning, 1 932-1 937; Ball, 1960). 
The southern limits of the genus in North America are 

formed by the southern subgenus Tanaocarabus Reitt., rep
resented by four species, two of them occurring in the 

Mexican Sierra Madre (C. famri Bates and C. hendrichsi Bo

livar, Rotger, and Coronado-Luz) extending in this way 

the range of the genus to approximately 1 7-18°�). 
In the western part of the Eastern Hemisphere, the 

southernmost localities of the genus are in the Canary 

Islands (ea. 28"N), from where three species of the en
demic subgenus Nesaeocarabus Bede! are known: C. abbre
viatus Brulle (fenerife), C. coarctatus Brulle (Gran Canaria) 
and C.faustus Brulle (fenerife) (Machado, 1 992). Approx

imately at the same latitude is also the southern limit of 

the range in North Africa. Of the seven species known 
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from that region, penetrating farthest to the south is C. 
asperatus Dej., known from Southwestern Morocco (Sidi
Ifni and Tan-Tan, 28-29°N). The northwestern Mediter
ranean coast of Africa (Algeria, Tunis) is characterised by 
the presence mostly of C. faminii Dej. and of two species 
of the subgenus Macrothorax Desm. (C. morbilfosus F. and 
C. rugosus F.) . The southern limits of the genus in Africa 
are also marked by the strikingly isolated C. (Relictocara
bus) meurguesianus Ledoux described recently from the High
er Atlas Mountains. 

Eastward, the southern range boundary passes along ea. 
35°N through the Greek islands of Crete (C. banonz), Cy
prus (C. trojanus and C. anatolicus Chaud.), and Karpathos 
(C. trojanus oertzem). 

The Near East is also characterised by many endemic 
species occurring at the southernmost range limits of the 
genus (see Casale & Vigna Taglianti, 2000). These are some 
species of the subgenera Lampros/us, Procrustes and Procerus. 
Probably the southernmost localities in that region are of 
C. (Procrustes) impressus Klug, known to the south from the 
Negev region in Israel and Petra in West Jordan (30-31°N). 
Carabus (Lamprostus) hemprichi Dej. and C. (Procerus) .ryriacus 
Collar do not range south of 31°N and are known from 
Turkey, Syria and Lebanon south to Northern Israel. The 
only Carabus species mentioned from Egypt (El Arish, NE 
Egypt) are C. impressus and C. hemprichi (Alfieri, 197 6); both 
records, however, were questioned by Brezina (1999). 

The Middle East (Iran, Afghanistan, Pakistan) hosts 
also several endemic Carabus species, although the fauna 
becomes significantly less diverse in comparison to the 
adjacent regions of Caucasus and Central Asia. South of 
the Caspian Sea, several species penetrate into Northern 
Iran or are endemic to that region. For instance, C. maurus 
Reitt. known from the Caucasus and Turkey, extends far
ther to the south and reaches Shiraz (29.38°N). Eastward, 
groups of species, mainly of the subgenera Imaibus Bates 
and Meganebrius Kraatz occupy Afghanistan, Nepal, 
Northern India and Northern Pakistan. The southern
most representatives of these groups seem to be C. bqysi 
Tatum and C. caschmirensis Redtb., known from Kashmir 
and Northern India, south to Uttar Pradesh (27-28°N). 
From the environs of Darjeeling (27°N) in West Bengal, 
India, C. indicus Fairm. has been recorded. 

The southernmost localities of the genus are far beyond 
the limit of the Palaearctic Region, in the Oriental Indoch
inese Peninsula. Five species of the mainly Chinese subge
nus Apotomopterus Hope, are described from the Indochi
nese Peninsula: C. birmanus Andrewes (known from Mog
ok in Burma (23°N)); C. fallettiellus Deuve and C. kouichii 
Imura et Mizusawa (described from Cao Bang, 200 km N 
of Hanoi (ea. 22.50°N)); C. vitalisi Lap., the only known 
species of Carabus, from Northern Laos (Xien Khouang, 
19.21°N); and C. vogtae Beheim & Breuning in Northern 
Thailand (Chiang Mai, 18.48°N, probably the southern
most locality of the genus in the Old World). 
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In conclusion, the northern limits of distribution of 
genus Carabus follow approximately the latitude of 70°N, 
with the northernmost known locality around 7 S0N (Amu
tarida River on Taymyr Peninsula). The southern limits are 
between 27° and 31°N in the western and central regions of 
the Palaearctic Region, and are shifted to the south (1 8-
190N) in Nearctic Mexico and Oriental Indochinese Penin
sula. Obviously, such a shift may be due to the presence of 
desert climates south of 29-30°N in the southwestern and 
central regions of the Palaearctic Region. 

8.2.2. Patterns of diversity and specificity 

According to the last world checklist of Brezina (1999), 
the genus Carabus consists of 1 1 5  subgenera and 803 val
id species. We avoid here some highly disputable ques
tions of validity or taxonomic status of certain subgenera 
and/ or species and base our analysis mostly on Bfezina's 
checklist as being the latest comprehensive summary of 
status quo. The changes in Bfezina's checklist concern some 
subspecies recognised as valid species in the present book. 
By incorporating those changes the number of species 
becomes 829. 

To reveal a general world scale pattern of distribution 
of Carabus diversity, the range of the genus has been di
vided into 19  major geographic regions. The respective 
numbers of species and subgenera, numbers of endemic 
species/ subgenera, and some simple statistics are shown 
in Table 8.1 .  

As may be seen from Table 8.1, the diversity of Carabus 
at both species and subgeneric level is the highest in China 
with its 326 species (93.9 % endemic), which is nearly 40 % 

of the world fauna (see also Deuve, 1997b). Another re
markable speciation center is Central Asia hosting 1 17  spe
cies (14 % of the world fauna, 95. 7 % endemic). The Euro
pean continent has more species (132) than Central Asia, 
however, the level of endemism is lower (67.2 %). Cauca
sus and Anatolia are also marked by high diversity and 
specificity of Carabuswith 81 species (66.7 % endemic) and 
61 species (49.2 % endemic), respectively. 

Hence, the major geographical regions within the ge
nus range may be divided approximately in five groups: 
very high diversity (above 300 species) - China; high di
versity (60-140 species) - Europe, Central Asia, Caucasus 
and Anatolia; medium diversity (25-45 species) - all re
gions of Siberia, Far East, Korea, Japan, and Middle East, 
low diversity (10-25 species) - Near East, Mongolia, Ne
pal, North America; and very low diversity Oess than 10  
species) - Canary islands, North Africa, India, Indochi
nese Peninsula. 

Generally; the regions of the northern and temperate zones 
of the Palaearctic Region (Northern, Central and Eastern 
Europe, Siberia, northern regions of the Far East) have a 
relatively equally distributed species richness from west to 
east, ranging on average from 29 to 40 species per region. The 



Table 8.1. Diversity and specificity of the fauna of Carabus across major regions. 

Abbr Region No No End End %End %End %Sp %Sg Sp/Sg 

sp sg sp sg sp sg 

EU Europe as a whole 132 31 88 7 67.2 22.6 1 5.8 26.7 4.2 

CA Caucasus 81 22 54 5 66.7 22.7 9.8 19.0 3.7 

AM Asia Minor (Anatolia) 61 19  30 2 49.2 10.5 7.4 16.4 3.2 

NE Near East (Syria, Lebanon, Israel) 1 1  5 4 0 36.4 0.0 1 .3 4.3 2.2 

ws West Siberia 39 16  8 1 20.5 6.3 4.7 13.8 2.4 

CS Central Siberia 36 15  3 0 8.3 0.0 4.3 12.9 2.4 

ES East Siberia 25 13 2 0 8.0 0.0 3.0 1 1 .2 1 .9 

FE Russian Far East 30 15  1 0 3.3 0.0 3.6 1 2.9 2.0 

JP Japan 30 12  21  3 70.0 25.0 3.6 10.3 2.5 

KO Korea 42 12 19  0 45.2 0.0 5.1 10.3 3.5 

CH China 326 41 306 27 93.9 65.9 39.3 35.3 8.0 

MO Mongolia 17 8 0 0 0.0 0.0 2. 1 6.9 2.1 

:\IE Middle East (Iraq, Iran, 37 9 29 78.4 1 1 .1 4.5 7.8 4.1 
Afghanistan, N. Pakistan) 

CE Central Asia 1 17  23 1 12 18 95.7 78.3 14.1 1 9.8 5.1 
(former Soviet republics) 

IN India 5 3 2 0 40.0 0.0 0.6 2.6 1 .7 

l\i'P Nepal 22 3 20 0 90.9 0.0 2.7 2.6 7.3 

VI Indochinese Peninsula 5 1 5 0 100.0 0.0 0.6 0.9 5.0 

us USA and Canada1 1 1  7 7 2 63.6 28.6 1 . 1  6.0 1 .3 

MX Mexico 2 2 0 100.0 0.0 0.2 0.9 2.0 

Abbreviations: EU - Europe; CA - Caucasus; AM - Asia l\linor (Anatolia or Asiatic Turkey); NE - Near East (Syria, 
Lebanon, Israel); WS -West Siberia (between the Crals and river Enissei); CS - Central Siberia (between the rivers Enissei 
and Lena) ; ES - East Siberia (NE of Lena River including Chukotka and Kamchatka); FE - Russian Far East (Russian 
provinces of Khabarovsk, Vladivostok and Sakhalin south to the Chinese border; JP -Japan; KO - Korea; CH -China; 
MO - Mongolia; ME - Middle East (Iraq, Iran, Afghanistan, Northern Pakistan, Kashmir); CE - Central Asia (former 
Soviet Central-Asian republics); IN - India; NP - Nepal; VI - Indochinese Peninsula (Vietnam, Thailand, Laos); US -
USA and Canada; l\1X - Mexico. 

No sp - number of species; No sg - number of subgenera; End sp - number of endemic species; End sg - number of endemic 

subgenera; %End sp - percentage of the endemic species; %End sg - percentage of the endemic subgenera; %Sp - percentage 

of the species of a region per the total of the world fauna; %Sg - percentage of the subgenera of a region per the total of the 

world fauna; Sp/Sg - number of species/number of subgenera ratio (based on Brezina, 1 999 and the present volume). 

1 Of the 1 5  Nearctic Carabus species, only one (C. hendrichsz) is not in the United States - that is, 14 species are in the USA and Canada. 

Of these, three species (granu!atus, nemora!is, auratus) are introduced, and if these are excluded from the total, we are left with 1 1  native 

species. C. forreri has most of its range in the Mexican Sierra Madre Occidental, but it enters the USA by way of the Southern Arizona 

mountains (Ball, in litt.). ( ; J :"'l-· l<  \ !  l' \f\T 
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diversity and specificity of the fauna demonstrate a rather 
clear trend from north to south, having the highest point in 
the so called Alpi-Himalayan mountain system, that is, the 
montane regions ranging along the southern border of the 
Palaearctic Region (Alps, Balkans, Anatolia, Caucasus, moun
tains of Central Asia, Middle East, Nepal and China). To the 
south of these regions, the semidesert and desert climates 
cause a significant loss in diversity of Carabus, becoming fi
nally zero in the driest parts of deserts. 

The diversity of subgenera confirms in general the above 
mentioned patterns, that is, the regions rich in species are 
characterised by high numbers of subgenera as well. The 
ranking of the regions based on their subgeneric diversity 
is similar to the above, discussed with respect to the species 
richness. Some interesting patterns are shown by the ratio 
between number of species and number of subgenera (Ta
ble 8.1 ) ,  which can be taken, as a simple measure of the 
intensity of the speciation process. The rationale of this 
measure is that in regions with active speciation process few 
subgenera evolve in situ into considerable number of spe
cies; hence, the species/subgenera ratio in these regions 
should be higher. A value of the ratio of 3.0 and higher is 
characteristic for most montane regions in southern and 
southeastern regions of the Palaearctic Region - China, Ne

pal, Central Asia, Indochinese Peninsula, Korea, Caucasus, 
and Anatolia. At the same time, the northern and temperate 
Palaearctic areas have values around and below 2.5. 

The level of endemism is another measure confirming 
some conclusions made above. Many of the southernmost 
marginal regions have 100 % endemic species, although this 
percentage is based on occurrence of very few species of 1-2 
subgenera (Canary Islands, Indochinese Peninsula). Mexico 
may also be included there, although one of two Mexican 
species is known only from Mexico ( C hendrichsz); the other ( C 

fomn) is known also from southern Arizona (Ball, in litt.) 
Again, regions like China, Central Asia, Europe (in fact 

its southern part and the Alps), Caucasus and Central Asia 

are characterised by high endemism of species and subgen
era. China and Central Asia have remarkably higher num

bers of endemic subgenera, 27 (65.9 %) and 1 8  (18.3 %), 
respectively, in comparison to any other region. This fact 
suggests the long history of the speciation processes in 
isolated and relatively stable conditions in these regions. 

Thus, taking into consideration all three criteria described 
above, namely diversity, specificity (endemism) and intensity 
ef speciation, analysed at both species and subgeneric level, 
the most important centers of speciation and diversity of 
Carabus are China and Central Asia, followed by Caucasus, 
Anatolia and Southern Europe. 

Remarkably, most of the species and subgenera occur in 
one region only (f ab. 8.2 and 8.3). So, in both calculations, 
83 % of all species are endemics (considering the regions as 
defined here) and 54% of the subgenera are. In other words, 
the percentage of endemics in Carabus per region is ex
tremely high. However, this can be caused partly by the 
definition of relatively large areas for China and Central 
Asia. Inevitably, the bigger an area, the more endemics, but 
splitting, for instance China, into smaller regions, would 
not change the pattern significantly, because most species 
have been described as very local endemics, anyway. 

The extremely high number of endemics within the 
Carabus fauna as a whole, reinforces the importance of local 
speciation processes in this genus and suggests that Cara
bus meets all known criteria to be determined as a group in 
active speciation, at present. The presence of secondary spe
ciation centers along the entire range of mountain areas in 
the Southern Palaearctic Region is one more piece of evi
dence for a long and constant intensive diversification of 
the different lineages of the genus (see also section 8.5.). If 
one has to explain in few words why the Carabus fauna is so 
diverse through Europe, the only answer could be: a high 
level oflocal allopatric speciation processes within most of 
the European subgenera. The distribution maps of some 
subgenera (Archicarabus, Eucarabus, Megodontus, Morphocar-

Table S.2. Patterns of distribution of species richness of Carabus presented as number of species occurring in one region 
only (ROl ) (= endemic), two regions (R02) etc. 

R01 R02 R03 R04 ROS R06 R07 ROS R09 RlO Tot 

No 689 68 40 14  7 2 4 2 1 2 829 

% 83.1 8.2 4.8 1 .7 0.8 0.2 0.5 0.2 0.1 0.2 100 

Table S.3. Patterns of distribution of subgeneric richness of Carabus presented as number of subgenera occurring in one 

region only (ROl ), two regions (R02) etc. (all recognised subgenera according to Brezina 1999). 

R01 R02 R03 R04 ROS R06 R07 ROS R09 R10 Rll R12 R13 Tot 

No 63 1 1  1 2  8 3 3 2 4 3 1 2 3 1 1 1 6  

% 54.2 9.5 10.3 6.9 2.6 2.6 1 .7 3.4 2.6 0.9 1 .7 2.6 0.9 100 
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a bus and others), clearly illustrate almost no overlap among 

the species ranges within each subgenus (see maps in Chap
ter 5. Species Accounts) . For some subgenera, the range of 

only one (or very few) species covers or touches the ranges 
of the others. The role of local speciation processes and 
vicariance are discussed in more detail in section 8.5.5. 

8.3. PRESENT-DAY DISTRIBUTION OF 
CARABUS IN EUROPE 

8.3.1. Species composition, diversity and regional 
distribution 

In summary, the Carabus fauna of Europe consists at 
present of 132 species belonging to 31 subgenera repre
senting nearly 16  % and 27 % of the world fauna, respec
tively (see Tab. 8.1). Besides, most of the European species 
are polytypic and very polymorphic. 

Compared to the total, large surface area (10.520.000 km\ 
the species richness of Carabus in Europe is relatively low, in 
spite of a high percentage of endemics, 132 species recorded 
so far, a figure that markedly contrasts with the 320 to 4-00 
species known so far from China, according to the opinions 
of different authors (Deuve, 1997b; Brezina, 1999, see also 
Tab. 8.1 ), \vhich has a comparable surface (9.327.600 km�, and 

'With the some 60 to 80 species known so far for the much 
smaller (750.000 km2 about) Asia Minor (Casale & Vigna 
Taglianti, 1999, see also Tab. 8.1). The diversity of the genus, 
however, appears to be very high, if compared with other 
larger regions, for instance with the 15 species present in North 
America, three of which have been introduced by man (Ball, 

1960; Bousquet & Larochelle, 1993, see also Tab. 8.1 ).  
Eighty-eight species and seven subgenera are endemic 

to Europe, that is, 67.2 % and 22.6 % respectively of all 
species and subgenera recorded from Europe (Tab. 8. 1 .) .  In 
this respect, Europe is a region of rather diverse and specif
ic Carabus fauna and is comparable at least in some points 
with such regions as Central Asia, Caucasus and Anatolia 
(Tab. 8.1, see also Fig. 8.1). 

This preliminary datum, in spite of its limits, is impor

tant because it confirms two facts. First, the Euro-Mediter
ranean area has been a marginal, but important centre of 
intensive diversification for a typically Angarian lineage, such 
as the genus Carabus. Second, the diversity of the Mediter
ranean biota cannot be explained in ecological, dynamic 
terms only, or as an overlap of recent faunas in a transition 
zone among Europe, Asia and Africa. It must be explained 
as a combination mostly of paleogeographic, geodynamic 
and paleoclimatic factors, with subsequent clado-vicariance 
events (Balletto & Casale, 1991). 

In order to analyse some regional specifics in the distri
bution and species composition of Carabus, Europe was 
divided into 11  sub-regions, which correspond to the geo
graphical regionalisation of Europe according to Gerasi
mov (1964) (Fig. 8.2). 

Among the European regions, the highest diversity is 

recorded from Western and Central Europe (WC) with the 
Alps (58 species), followed by the Balkan Peninsula (BA -

44 species), Eastern Europe (RU - 42 species) and Pannon
ian-Carpathian region (PC - 37 species). :\Iaximum diversi
ty of European Carabus is in the middle part of the conti
nent and roughly coincides with the zone of predomi

nance of the mesophilous broad-leafed forests. Species rich
ness significantly decreases in both southern and northern 
directions. The (sub-):\Iediterranean and northern regions 
of Europe have markedly less diverse Carabus faunas. 

At the same time, the specificity of the fauna, estimated as 
a percentage of endemic species, is highest in the three south
ern peninsulas of Europe, with the Iberian Peninsula charac
terised by the most distinct Carabus fauna: 16 of the 28 species 
recorded (57.1 %) are strictly endemic to that region; besides, it 
hosts also one endemic subgenus. The percentages of en
demics in the Apennine and Balkan peninsulas are compara
ble to each other (approximately 20 %). The high percentage 
of endemic species in \Xestern and Central Europe (27 .6 % ) is 
mainly due to presence the many Alpine endemics. 

The species/ subgenera ratio varies around 2 for most of 
the European regions and is close to 1 in the northern regions. 

A specific feature of Carabus is the presence of endemic 

species in almost all regions of Europe with exception of 
the northernmost territories (Iceland, British Isles and Fen
noscandia), a phenomenon which could hardly be stated 
for many other groups of plants or animals. Even the 
territories of Eastern Europe occupied by plains have spe
cific faunas of Carabus including their own endemic species. 
The intensity of local speciation processes starting in sitt1 
from the Miocene Epoch and existing to the present time 
is more than obvious in this genus and is traceable in dif
ferent lineages evohing in different regions in different his
torical periods (see sections 8.5 and 8.6). 

The fauna! connections of Europe with tlie adjacent 
regions are characterised as follows: 

(1) The 'influence' of Siberian elements on the fauna of 
Europe is stronger than of European elements on the 
Siberian fauna. Thirteen Siberian species penetrate into 
Europe from the east. At the same time most Euro
pean species decline in abundance and distribution to
ward some eastern major historical barriers such as the 

Dnieper and Volga rivers and the Ural Mountain Range. 
The commonness between the European and Siberi
an faunas is based mostly on both Siberian and widely 
distributed Euro-Siberian species. 

(2) The faunal connections with the southern regions dem
onstrate the opposite trend, that is, more European 
species have penetrated into the Caucasus, Anatolia and 
North Africa, than the reverse: of 12 species common to 
Europe and the Caucasus, only three can be regarded as 
species of purely Caucasian origin. Common to Eu
rope and Anatolia are 13 species, 4 of which are termed 
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Fig. 8.2. Patterns of variation in species and subgeneric richness across European subregions (division of Europe into 
natural subregions, according to Gerasimov; 1964) (compare Tab. 8.4) .  

Abbreviations: IC -Iceland; FE - Fennoscandia (including Kola Peninsula and Russian Karelia, southern boundary 
coincides with the gulfs of Dvina and Onega, and with the southern shores of the lakes Ladoga and Onega); WC -
Western and Central Europe (France, north of Garona River, Benelux, Alps, Germany, Switzerland, Italy north of Po 
River, Austria, Czech and Slovac republics, Poland); PC - Pannonian-Carpathian Region (Hungary, Romania, Northern 
Serbia, Ukrainian Carpathians); RU - East European (Russian) Plain - Byelorussia, Estonia, Lithuania and Latvia, 
Ukraine except for the Carpathians, all the European part of Russia southwards to the Kumo-Manych Basin (north of 
the line Rostov-Kizlyar Bey)); UR - The Ural Mountains; WS - West Siberia; CR - Crimean Peninsula; BA - Balkan 
Peninsula, nothern boundary along the rivers Danube, Sava and Izontso, including Northeast Italy (Triest region); AP -
Apennine Peninsula (south of Po River, including Corsica, Sardinia and Sicily); IB - Iberian Peninsula (Spain, Portugal 
and France south of Garona River); CA - Caucasus; AM - Asia Minor (Anatolia). 

The numbers within the regions refers to the letters on the sample as follows: A - number of species, B - number of endemic 

species, C - percentage of endemic species per region, D - number of subgenera. 
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Table 8.4. Patterns of diversity and specifity of the Carabus fauna across subregions within Europe. 

Abbr Subregion No No End End %End %End %Sp %Sg Sp/Sg 

sp sg sp sg sp sg 

IC Iceland 1 1 0 0 0.0 0.0 0.8 3.2 1 .0 

BI British Isles 1 1  10 0 0 0.0 0.0 8.4 16.1 1 . 1  

FE Fennoscandia 1 5  12 0 0 0.0 0.0 1 1 .5 16. 1  1 .2 

we Western and Central Europe 58 20 16 0 27.6 0.0 44.3 41.9 2.9 

PC Pannonian-Carpathians 37 19  4 0 10.8 0.0 28.2 1 6.1 1 .9 

RU Eastern Europe 42 19  4 0 9.5 0.0 32.1 32.3 2.2 

UR Urals 31 15 0 3.2 0.0 23.7 35.5 2.1 

CR Crimea 12 10 0 8.3 0.0 9.2 9.7 1 .2 

BA Balkan Peninsula 44 20 10 0 22.7 0.0 33.6 32.3 2.2 

AP Apennine Peninsula (Alps excl.) 25 15  5 0 20.0 0.0 19 .1  22.6 1 .6 

IB Iberian Peninsula 28 14 16  1 57.1 1 1 .1 21.4 29.0 2.0 

No sp - number of species; No sg - number of subgenera; End sp - number of endemic species; End sg - number of endemic 

subgenera; %End sp - percentage of endemic species per region; %End sg - percentage of endemic subgenera per region; %Sp 

- percentage of the number of species per the total of the whole European fauna; %Sg - percentage of the number of subgenera 

per the total of the whole European fauna; Sp/Sg - number of species/number of subgenera ratio (compare Fig. 8.2). 

Anatolian. Of 4 species common to Both North Africa 
and Europe, only one species is mainly 0:orth African. 

According to a concept developed in Russian phytogeog
raphy (Krasnov, 1 888, cited by Lavrenko, 1938), regional flo

ras are classified into three major groups: 'relict', 'orthoselec
tive'; and 'migratory'. Relict floras have persisted in situ since 
the Tertiary Period, e.g., those of the Colchis or western Cau
casus. Orthoselective floras consist mostly of autochtho
nous elements and have developed under the impact of 
one-way oriented, principally climatic, changes, for an extended 

period of time, i.e., the flora of Central Asia. The migratory 

floras are normally characterised by different 'chronological 
layers' in their composition, and consist of species of differ
ent origin and age of evolution. 

Krasnov's concept seems to be applicable in zoogeography 
as well. In his terms, the Carabus fauna of the Iherian Peninsu
la is closer to being 'relict', in the sense that its distinctiveness is 
markedly higher than the distinctiveness of any other European 

region. The faunas of the Apennine and Balkan peninsulas, as 
well as Alps and Carpathians are 'orthoselective' to a certain 
extent, because local speciation processes there are obvious 
and have led to several specific features. At the same time, those 
faunas, especially Alpine and Carpathian, are enriched by numer
ous species which seem to have migrated from the north dur
ing the Pleistocene Epoch. The faunas of Northern Europe 
and of the Russian Plain are 'migratory', as they consist mainly 
of widely distributed species, or such of Siberian origin. 

In conclusion, Krasnm."s concept helps us to under
stand the high complexity of European fauna of Carabus. 
Within the territory of one continent, we have good exam

ples of regional faunas of rather different history leading 
to different present-day biogeographical pictures. 

The history of European Carabus is discussed in section 
8.6. We note here only some 'classical' biogeographical phe
nomena, excellently illustrated by the European species of 
Carabus: isolation and distinctiveness �.e. Iberian fauna); be
tween-region faunal exchange during different historical ep
ochs, i.e. European-Nearctic, European-Siberian, Europe
an-Anatolian etc.; immigration and remarkable consequent 

allopatric speciation in situ, demonstrated by many Carabus 
lineages in different parts of Europe; and complete devasta
tion of the fauna and consequent colonisation and re-colo
nisation from various sources during the Pleistocene Epoch. 

8.3.2. Taxonomic structure 

The taxonomic structure is understood here as proportions 
of the different subgenera (Fig. 8.3A) or suprasubgeneric 
groups (Fig. 8.3B) in each subregional fauna of Europe. The 
taxonomic structure of the whole fauna of Europe is present
ed in Fig. 8.3. The division into suprasubgeneric groups is 
taken according to Turin et al. (1993, see also legend to Fig 8.3) . 

The European fauna is dominated by three main supra
subgeneric groups, Multistriatz�B, Multistriati-A and Digitu
hti+ Iipastromorphi, according to the classification accepted t ; Lr.. LR \ 1 1' \ R" I  
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A 
07 0.76% Hemicarabus 

08 0.76% Diocarabus 

09 1 .53% Aulonocarabus 

10 3.05% Mesocarabus 

1 1  1 0.69% Orinocarabus 

12  4.58% Oreocarabus 

13 2.29% Tomocarabus 

14 1 .53% Eurycarabus 

15 3.82% Pachystus 

16  0.76% Ctenocarabus 

17 0.76% Rhabdotocarabus 

18  1 .53% Hygrocarabus 

19 3.82% Chaetocarabus 

20 3.82% Platycarabus 

6.1 1 % Archicarabus 06 3.05% Tachypus 05 
6.1 1 % Eucarabus 04 

1 .53% Carabus 03 

1 8.32% Morphocarabus 021, 0211 
(including Trachycarabus) 

0.76% Limnocarabus 01 
3.05% Procerus 31 

1 .53% Procrustes 30 
0.76% Lamprostus 29 

2.29% Macrothorax 28 
5.34% Chrysocarabus 26(+27) 

1 .53% lniopachys 25 
1 .53% Pachycranion 24 

21 0.76% Heterocarabus 6.87% Megodontus 23 

B 

29.01 %  MULA 
(07-15) 

0.76% SPIN 
(01)  

0.76% Sphodristocarabus 22 

35.1 1 %  MULB 
(16-31) 

29.01 % DIGI 
(02-05) 

Fig. 8.3. Taxonomic structure of European fauna of Carabus presented as proportions of the number of species of each 
subgenus (A) or each suprasubgeneric groups (B). Numbers in bold refer to the respective numbers of subgenera in 
Chapter 2 and 5. 

Abbreviations: The compositions of suprasubgeneric groups are as follows: SPIN - Spinulati (subgenus Lmnocarabus); 
DIGI - Digitulati & Lipastromorphi (Morphocarabus, Carabus s.str. , Eucarabus, Tacf!J/JUs); ARCH - Archicarabomorphi 

(Archicarabus); MULA - Multistriati-A (Hemicarabus, Diocarabus, Aulonocarabus, Mesocarabus, Onnocarabus, Oreocarabus, 
Tomocarabus, Eurycarabus, Pacl:!Jsfus); MULB - Multistriati-B (Ctenocarabus, Rhabdotocarabus, Hygrocarabus, Chaetocarabus, 
Pla!Jcarabus, Heterocarabus, Sphodristocarabus, Megodontus, Pacl!Jcranion, Iniopacl!Js, Chrysocarabus, Chrysotribax, Macrothorax, 

GL\;Ut\L p \fff Lamprostus, Procrustes, Procerus) (see also Turin et al., 1 993 and Chapter 7. Pl!Jlogeny). 
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C. bispanus 

Fabricius 

Foret de Saou, 

France. 

Photo by 

A. Casale c� 

G. Dditala. 

C. auratus 

Linnaeus 

The Netherlands. 

Photo by 

Th. Heijerman. 
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C. hortensis 

Linnaeus 
Liineburger Heide, 

Germany. 

Photo by 

f.-H. Stiicke & 
Th. Asjamar.n 

C. planatus 

Chaudoir 
Sicily. 

Photo by 

P. Brandmayr & 
A. Casale 
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in Turin et al., 1993. The prevalence of the three groups in 

the European fauna is caused as a rule by high species rich

ness of few subgenera within each group, for instance Mor

phocarabus (24 species, 18.3% of the European fauna) within 

Digitu!ati+Llpastromorphi, Orinocarabus (20 species, 10.7%) 

within Multistriali-A, Megodontus (9 species, 6. 9%) and Chryso

carabus (7 species, 5.3%) within Afuflistriati-B. 

The taxonomic structure varies among subregions in a 

way which suggests some historical and phylogenetic im
plications for the origin and formation of the European 
Carabus fauna. The northern and eastern regions of Eu
rope (British Isles, Fennoscandia, Russian Plain, lJral) are 
dominated by Digitulati + Lipastromorphi with Multistri
ati-B in the second position (Tab. 8.5. ) .  

The Western and Central European fauna is characterised 
by prevalence of Multistriati-A with Multistriati-B in second 
position. The intermediate position of the Pannonian-Car

pathian fauna between the Central and East European is 

also reflected by its ta.xonomic structure, which is dominated 
by Digitulati+ Llpastromorphi but on the same time is charac
terised by a high proportion of Multistriati-B. The peninsu

las of Southern Europe have also distinctive taxonomic struc
ture dominated by Muftistriati-B and Mullistriati-A in second 

position (in the Balkans - Digitulali+ Iipastromorphi in sec

ond position). Thus, we conclude that three types of faunas 

are present in Europe with regard to relative numerical pres
ence of the main suprasubgeneric groups: 

(1) North and East European Boreal - Digitulati+ Iipastro

morphi, Multistriati-A, Multistriati-B 

(2) Central European Nemoral (connected to the zone of 

broad-leafed forests) - Zviultistriati-A, Afttftistriati-B, 

Digitulati+ Iipastromorphi 

(3) South European N emoral & Submediterranean -Mul
tistriati-B, Multistriati-A, Digitulati+ Iipastromorphi 

The dendrogram (Fig. 8.4) yields an idea about the sim

ilarity between regions with regard to their ta.xonomic struc

ture. Three main clusters are at 0.8 similarity level: (1) North 
and East European, including Pannonian-Carpathian re-

gion, (2) South and Central European and (3) Iceland (a 

fauna consisiting of one species only) . 

The similarity in taxonomic structure among regions 

suggests two major historical types of fauna existing pres

ently in Europe: (1), Euro-Siberian, prevailing in Northern 

and Eastern Europe; and (2), Euro-Mediterranean occur
ring in Central and Southern Europe. The Euro-Siberian 

0.9 

0.8 

0.7 

0.6 

0.5 

0.4 

0.3 

0.2 

0.1 

(.) ::J a. a: a: ::J 

- - -

Average linkage (UPGMA) 

(.) 

Fig. 8.4. Similarity in taxonomic structure among the Eu
ropean subregions, calculated on the basis of relative abun
dances of the three suprasubgeneric groups in each region 

(numerical form b of Czekanoswki-Dice-S0rensen's index, 

Pesenko, 1982; Baev & Penev, 199 5). 

For the abbreviations of the subregions see Tab. 8.4. 

Table. 8.5. Taxonomic structure of the European subregions based on the proportion of each suprasubgeneric group in 
the regional fauna. 

IC BI FE we PC 
Spinulati 0.0 9.1 6.7 1 .7 2.7 

Digitulati + Lipastromorphi 0.0 45.5 40.0 24.1 40.5 

Archicarabomorphi 0.0 9.1 6.7 6.9 5.4 

Multistriati-A 100.0 27.3 33.3 36.2 24.3 

Multistriati-B 0.0 9.1 1 3.3 3 1 .0 27.0 

For the abbreviations of the subregions see Table 8.4. 

RU UR CR 

2.4 3.2 8.3 

47.6 41.9 41.7 

2.4 3.2 8.3 

28.6 32.2 25.0 

19.0 19.4 16.7 

BA 

2.3 

27.3 

6.8 

20.4 

43.2 

AP IB 

4.0 0.0 

1 6.0 21 .4 

1 6.0 1 0.7 

28.0 28.6 

36.0 39.3 

( , !  '-. f l<  \ I  \fr! 

BIOGEOGRAPHY (J l \PT! .R -: 337 



Cl'\ 1 .R\L l'.\RT 

faunas are assumed to consist of younger forms with a 
greater ecological amplitude, which colonised the territories 
of Northern and Eastern Europe during Interglacial sta
dia, primarily from Siberia, and secondarily, from the refu
gia in the Central and South European mountains. 

The Euro-Mediterranean fauna consists of phylogenet
ically older taxa, some of which persisted in Southern Eu
rope from the time of the Miocene Epoch Qosifov, 1 981 ;  
see also section 8 .5 for details). Within the Euro-Mediterra
nean type of fauna, two main groups are delimited: one, 
of Central European elements connected to the zone of 
broad-leafed mesophilous forests; and another, of South
ern-European elements, connected to the zone of broad
leafed xerophilous forests and Mediterranean vegetation 
of Southern Europe. 

The results presented above suggest that analyses of tax
onomic structure, understood as proportions of taxa of 
higher rank, requires mostly explanation based on events 
that happened in the more or less remote past, in contrast to 
explanations resulting from analyses at species level, which 
are based on temporally more proximate circumstances (Cher
nov, 197 5). Thus, prevalence of one or another phyletic group 
or proportions of major groups within a certain regional 
fauna reflects mainly the history of the region, whereas spe
cies compositions are affected principally by present-day eco
logical and climatic conditions. In other words, to under
stand regional faunas, both taxonomic structure and local 
species compositions must be taken into account. Therefore, 
we consider taxonomic structure as a useful method applica
ble in both descriptive and historical biogeography. 

8.3.3. Chorology 

A chorological classification of the ranges of a certain group 
of organisms may be derived in different ways and there-

fore is criticised by various authors as highly subjective. On 
the other hand, each range classification should meet the 
requirements set by the aims of the respective study. Any 
classification could be used if its method and basic princi
ples are clearly defined and consistent from the very start of 
the particular study. 

In the present work, we have chosen an hierarchical, 
multilevel approach to the chorological classification of the 
European Carabus species in order to achieve two main 
goals: (1) to properly describe each species' range by classify
ing it into one of the predefined types of distribution or 
'Range characteristics' (after Penev & Alekseev, 1996), and 
(2) to group the range characteristics into larger 'chorotypes' 
(sensu Vigna Taglianti et al.., 1 993 and Vigna Taglianti et 
al.. ,  1 999, with some changes), that is, groupings of species 
with presumably common distribution centre. Finally, each 
'chorotype' may be placed in one of the major 'faunal types', 
such as European, Siberian, or Mediterranean. Following 
De Lattin's (1967) rules for descriptive and causal stages of 
zoogeographical studies, 'range characteristics' may be re
garded as purely descriptive characteristics of species ranges 
made on the basis of their present-day distribution. 'Choro
types' are intermediate between descriptive and causal inter
pretation. They implicate a description of the main area 
where a species range is situated, but at the same time, the 
grouping of several species into one 'chorotype' assumes a 
common centre and reasons of such distribution, what De 
Lattin called 'Verbreitungszentrum'. Finally, the 'fauna 
types' reflect the major centres of origin and subsequent 
evolution of the Palaearctic fauna and therefore are classi
fied as mainly causal characteristics. 

The chorological categories are explained in Chapter 5 
and in the legend to Appendix 8.1 .  The chorological charac
teristics of each species are shown in Chapter 5 and listed in 
comprehensive form also in Appendix 8.1 and Table 8.6. 

Table 8.6. The chorotypes of the European Carabus and species belonging to each chorotype (for explanations of the 
abbreviations see Appendix 8.1). 

CHOR01YPES SPECIES (Note: antipai is omitted: see Check/is� 

ASE clatratus, granulatus 

SIB aeruginosus, henningi, hummeli, odoratus, regalis, sibiricus, zherichini, loschnikovii, 
canaliculatus, truncaticollis, cribellatus, ermaki, schoenherri 

SIE aroensis, cancellatus, nitens, bessarabicus, convexus, aurolimbatus 

NAF Jaminii 

WME morbillosus 

EME graecus 

CAUC vanans, exaratus, septemcan·natus 

CAUC-CRIM bosphoranus, gyllenhali, perrini 

ANAT wiedemanni, marietti, torosus, sommeri 

NUMBER 

2 

13  

6 

1 

1 

1 

3 

3 

4 
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CHOROTYPES SPECIES (Note: antipai is omitted: see Check/is� 

POCA 

ECR 

CEU 

EEC 

EEU-CARP 

EEU-PAJ'.;� 

EEU-SEEU 

EEU-SWRU 

EEl!-CRUS 

EEU-URAL 

\\EU-PYRE 

\\EU-IBER 

\\EU-IBEN 

\\EU-IBEC 

\\EU-IBES 

SEU-ALAP 

scabrosus 

monilis, nemoralis, problematicus, glabratus, hortensis, intricatus, imgularis, 
violaceus, coriaceus 

ulrichii, auratus, nodulosus, auronitens 

estreicheri, rnenetriesi, stscheglowi, marg/nalis 

comptus, hampei, kollari, rothi, zawadzkii, rybinskii, obsolettis, planicollis 

scheidleri, variolosus 

scabriusculus, hungaricus 

besseri, excellens, errans 

haeres 

karpinskii 

cristoforii, pseudomonticola, pyrenaeus, splendens, rutilans 

lusitanims, melancholicus, rugosus 

deyrollei, steuartti, macrocephalus, amplipennis, auriculat11s, lineat11s 

g11adarram11s, ghilianiz; galician11s 

dujoHrii 

italic11s 

NUMBER 

9 

4 

4 

8 

2 

2 

3 

1 

5 

3 

6 

3 

1 

SEU-ALPW vagans, monticola, cenisius, concolor, fairmairei, heteromorphus, latreilleanus, putzeysianus, 
cychroides, ojympiae, solieri 1 1  

SEU-ALPC 

SEU-ALPE 

SEU-ALP I 

SEU-ALCA 

adamellicola, castanopterus, lepontinus 

alpestris, bertolinii, cannthiacus, cre11tzeri 

depressus, germarii 

linnaei, sylvestris, fabn'cii 

SEU-APPE rossii, lefebvrei ��������� .����������������������� 
SEU-APDI preslii, cavemosus �������� 
SEU-CADI catenulatus, parreyssii, caelatus, croaticus 

SEU-DIBA gigas, versicolor 

SEU-CABA 

SEU-TYRR 

SEU-SA CO 

SEU-SICI 

SEU-CRET 

SEU-GRi'\!C 

SEU-THES 

SEU-PELO 

SEU-FRAS 

montivagus 

ajysidotus 

genez 

planatus 

trojanus, banoni 

arcadicus 

krueperi 

merlini, duponchelii 

/JispantlS 

TOTAL 

3 

4 

2 

3 

2 

2 

4 

2 

1 

2 

1 

2 
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EUR0 73% 

Fig. 8.5. Chorological structure of the European Carabus fauna (for explanations of the abbreviations see Appendix 8.1; for 

the chorotypes included in 'EURO' see Fig. 8.6). 

Generally, the chorological structure of the European 

fauna is characterised as rather diverse with regard to its 

composition of different chorotypes (Figs. 8.5, 8.6). The 

most important basic features of it can be summarized as 

follows: 

1 .  The total number o f  species belonging to the Euro-

pean fauna element sensu latissimo is 97, which repre-

sents 73 % of all European fauna. The main conclu-

sion of this figure could be that the bulk of the Eu-

ropean Carabus fauna is probably autochthonous and 

evolved in situ in different parts of Europe. The mi-

gratory (allochtonous) component in the European 

fauna comprises in first line 1 3  species of obviously 

Siberian origin and distribution (10 % of the Euro-

pean fauna) which penetrate to the northeastern re-

gions of European Russia, and can be regarded as 

Pleistocene immigrants (i.e., several A1orphocarabus 
species). Second, the European fauna is enriched also 
by few species of Anatolian origin, such as C. marietti, 
C. wiedemannz; C. torosus, and C. sommeri. Third, the 

ranges of some Caucasian species extend to the south-

crnmost territories of the Russian Plain (i.e., C. peni-
ni, C. exaratus, and C. varians). 

2. In general, Caucasus and Anatolia contributed little to 

the colonization of Europe. Despite a very rich assem-

blage of Carabus species, both territories owing to rea-

sons outlined in section 8.5 (see also Golovatch, 1984; 
Penev & Alekseev, 1996; Casale & Vigna Taglianti, 1999) 
have mostly gained European species but shared to a 

Ll  far lesser extent 'their own' species. 
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3. The European fauna is dominated by elements with 

more or less restricted distributions in different parts 

of Europe, i.e. Central European (4 species), East 

European (21 species), West European (18 species), 

and South European (45 species) (Fig. 8.6). 

4. A more analytical examination of the geographical pat-

terns of species peculiar to Europe stresses a high per-

centage (46 %) of taxa endemic either to the entire 

Southern Europe, or to one region of it. However, the 

percentages of Central, Western, and Eastern Europe-

an elements, respectively, or of species widely distrib-

uted through Central Europe, are high, and confirm 

the ecological constraints of an insect group most of 

whose members are adapted to mesophilous forest, 

mountains, or wet habitats. 

5. With 53 Carabus species (a few less than half of the 

total number of European species), the position of 

Italy in the Mediterranean area appears favoured. Lo-

cated between Central Europe to the north, and North 

Africa to the south, this country houses a fauna much 

enriched by ::\fiddle European, Balkan and Maghrebi-

an elements, and with a high percentage of endemics 

in the Alps, Apennines, and in two major islands (Sar-

dinia and Sicily) . 

6. In the transitional zone between Central and Eastern 

Europe, the Alpine chain is very rich in species of Car-
abu.r. 42 species, with different origins and chorotypes, 

are present, and often overlapped. Maximum diversity 

is in the Western Alps (Casale & Vigna Taglianti, 1992). 

7. In other mountain areas of Western and Southern 

Europe, such as the Cantabrian chain, Pyrenees, the 



CEU 4% 

SEU 46% 
WEU 1 9% 

EEU 22% 

Fig. 8.6. Percentages of chorotypes within the species of European distribution type (for abbreviations of chorotypes, 
see Appendix 8.1). 

Dinaric and Balkan areas, several endemic taxa are also 
present . 

8. The purely Mediterranean fauna! elements sensu stricto 
are represented by few species, only ("! species, 5.3 %). 
Very few species are endemic to the major Mediterra
nean islands, i.e., C. genei to Corsica and Sardinia; C. 
planatus to Sicily; and C. banoni to Crete. 

9. The endemism in European Carabus, however, does 
not seem to be connected to montane areas alone. 
Eastern Europe, for instance, with its huge plain terri
tory, extending from the Carpathians to the Urals, hosts 
also a remarkable number of species, endemic or sub
endemic to it (see also section 8.3.4). 

1 0. The proportion of widely distributed species is always 
low in Carabus, at least lower than has been observed 
in many other insect groups. Relatively few species in 
the European fauna are nearly Pan-Palaearctic or Hol
arctic in distribution (5 species) and their proportion 
in the whole list does not exceed 4%. 

1 1 .  Within the European regions, the Central European 
chorotype is present in large number of species in West
ern and Central Europe, the Pannonian-Carpathian re
gion, and also in the Balkan and Apennine peninsulas. 
The northern European faunas (British Isles, Fennos
candia) are characterised by a large proportion of widely 
distributed Siberian, Euro-Siberian and some North and 
Central European species. The East European regions 
of Russian Plain, Crimea and Ural Mountains have also 
a distinctive chorological structure, characterised by the 
presence of East European, Siberian and also some 
Central European fauna! elements. 

12. Finally, the most isolated position of the Iberian Pen
insula is reinforced by the chorological structure of its 
fauna as well, characterised not only by a high percent
age of Southwest European species (in fact endemic to 
the Iberian Peninsula) but also by presence of some 
Mediterranean and Central European fauna! elements. 

8.3.4. Zoogeographical division of 
Europe based on the Carabus fauna 

Attempts are numerous to establish a clear criterion for 
dividing the Globe in phyto- or zoogeographical regions 
and there are also several schemes of such divisions. They 
are not discussed here, nor do we aim to prove or reject a 
particular zoogeographical division of Europe on the basis 
of the data for Carabus. Every zoogeographical division 
cannot and should not be extrapolated to a generalisation 
extended beyond the limits of the particular taxonomic 
groups and the questions of the particular study. Doubt
less, the coincidence of zoogeographical patterns recognized 
for different taxonomic groups is the best evidence for the 
existence of common centres of origin and dispersal of 
organisms of particular distribution types. 

It is also evident, that a meaningful zoogeographical 
division can not be produced on the basis of a single crite
rion. For instance, taking into account the level of ende
mism, one would not be able to outline the zoogeograph
ical regions which lack endemics, but are characterised by 
other remarkable features of their faunas. The same holds, 
when only range complexes (isochores) are used as a basis 
for zoogeographical division, because such an approach may < ;  J '\ L R  \ J p" \Jn 
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lead to underestimation of some important patterns of 

specificity of the regional faunas. Therefore, we use here a 

combination of criteria for a division of Europe into zoo
gcographical regions: 

1. More or less uniform species composition within a 
region 

2. Dissimilarity in species compositions between regions 
3. Level of specificity of the fauna (endemism) 
4. Presence of bunches of range boundaries (isochores) 
::>. Characteristic species' absences 

The similarity between the Carabus faunas of the Euro
pean subregions has been discussed already in this chapter 
on the basis of several different criteria, such as taxonomic 
and chorological structure, presence of endemics etc. In Fig. 
8.7 (A & B) the subregional faunas of Europe have been 
grouped according to their similarity of species composi
tions calculated with two indices, one of them taking into 
account the species absences (both '1 ' and 'O' values in Ap
pendix 8.1 .) ,  and the other one considering only the species 
presences (only '1 '  values in Appendix 8.1). Both dendro
grams clearly demonstrate, the marked similarity between 
the faunas of: (a), Fennoscandia and British Isles; (b), Rus-
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sian Plain and Ural Mountains with Crimea being related to 

them; (c), Western and Central Europe and Pannonian

Carpathian region with Balkan Peninsula being close to 
them; and (d), the isolated position of the Apennine and 

especially the Iberian peninsulas. 
The dcndrogram B, which includes species absences in 

the calculation, seems even more meaningful, probably 

because the Carabus faunas are so well studied that an ab

sence of a species is unlikely to be explained by insufficient 
sampling or other kinds of artefacts, that is, absence of a 
species is as informative as its presence. Therefore, we con
sider the pattern revealed by dendrogram 8.7(B) at approx
imately 0. 7 similarity level as a good basis for a zoogeo
graphical division of Europe. 

On the basis of the criteria listed above as well as some 
patterns of similarity/ dissimilarity in the taxonomic and 
chorological structure of the Carabus faunas, we propose 
the following division of the European continent into 
zoogeographical regions (Fig. 8.8): 

(1) North European subregion (N) - Iceland, the Brit
ish Isles and Fennoscandia. 

Characterised by fauna of low diversity (1 5 species), 
predominance of Digitulati+ Llpastromorphi, prevalence 
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Fig. 8.7. Similarity in species compositions between the European subregions. 
A - calculated with exclusion of species absences (index of Czekanowski-Dice-Smensen) (Baev & Penev, 1 995). 
B - calculated with inclusion of species absences (index of Sokal-Sneath (2)) (Baev & Penev; 1995). 

i .' . : !Z \ I .  1n 1n For the abbreviations of the subregions see Tab. 8.4 or Fig. 8.2. For the groups of clusters indicated under 'a', 'b', 'c' and 'd' see text 
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Fig. 8.8. Zoogeographical division of Europe based on the Carabus fauna. 
N - North European subregion (Iceland, the British Isles and Fennoscandia); C - Central European subregion (Western 
and Central Europe, Pannonian-Carpathian area); E - East European subregion (Russian Plain and Ural); Cr - Crimean 
subregion; B - Balkan subregion; A - Apennine subregion; I - Iberian subregion. 

of widely distributed and North European species. 
No endemic species. Characteristic absences are in first 
place several Siberian species (mainly Morphocarabus and 
Diocarabus) which occur in the northern regions of the 
Russian Plain but do not reach Fennoscandia. Remark
ably absent is also C. menetriesi, widely distributed in 

the adjacent areas of Eastern Europe but absent from 
Fennoscandia. A characteristic element of the fauna is 
also C. problematicus, the only species known from Ice
land and distributed from Fennoscandia along the 
coasts reaching to the east the Russian part of Fennos
candia (Kola Peninsula). 

(2) Central European subregion (C) - Western and 
Central Europe, Pannonian-Carpathian area. 
This seems to be the most complicated zoogeograph
ical unit, consisting however of two main faunal ele
ments, the Euro-Siberian boreal and Central Europe
an nemoral (=connected to the broad-leafed forests) . 
Besides, a remarkable number of species endemic to 
the Alps (mainly Orinocarabus and Plarycarabus), as well 
also some Carpathian endemics contribute to the spec
ificity of the fauna. Generally, Central Europe together 
with the Carpathian Mountains and the Alps host 
most, more than 50 %, of the European fauna. Twen-
ty species and the subgenus Orinocarabus are endemic C J  ::.nn 1 .  p \WI 
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for the subregion. Species indicative for the Central 

European subregion are for instance C. obso!etus, C. 

u!richii, C. !innaei, C. !]lvestris C. vario!osus, C. nodu!osus, 
C. jabricii, C. auronitens, as well as some other locally 

distributed endemics. Faunal connections extend to all 

surrounding regions. The fauna of Northern Europe 

can be regarded for instance as a kind of impoverished 

version of the Central European fauna. From the east, 

several Eastern European species range to the Car

pathians and Central Europe (C. scabriuscu!us, C. mene
triesi, C. maT}!,inalis). Connections to the Iberian and 

Apennine peninsulas are marked mostly by several 

Central European species which reach the northern

most territories of Spain or Italy (see below). Several 

species penetrate into Central Europe from the Bal

kans (C. montivagus, C. gigas) or in contrast, from Cen

tral Europe to the Balkans (C. scheid!eri, C. u!richii, C. 

nodu!osus, C. irngularis). Characteristic absences are mainly 

Eastern European species ranging to the West to Ukrai

nian Carpathians (several Morphocarabus), as well as 

some Southern European species occurring in the 

northern areas of Southern Europe, but absent from 

Central Europe 

Further, the Central European subregion is divided 

into three provinces: 

2.1. West and Central European province 
Characteristic species are the so-called Atlanto-Mediter

ranean elements, such as C auratus, C. prvblematicus (more 

widely distributed than the previous species), C. violaceus 
purpurascens. Species typical for Central Europe sensu stric
to are C. irngularis, C. nodu!osus, and C. aurvnitens. 

2.2. Alpine province 
Rich in local endemics, mostly of the subgenera Orinocar
abus, Platycarabus, Archicarabus and some others. There 

are species common to the Alps and the Apennines (C. 

ita!icus) or to the Alps and western Balkans ( C catenula
tus, C. carinthiacus, C. cae!atus, C. gigas, and others). 

2.3. Pannonian-Carpathian province 
The fauna is transitional between the Eastern, Central
and Southeastern European faunas. Relatively rich (37 
species), 4 of which are endemics. Faunal connections 

are present to Eastern Europe (C. hungaricus), Balkans 

(C. scheid!eri, C. montivagus, C. gigas,) and the Alps (C. 

fabriciz). Species indicative for this province are C. obso
!etus, C. hampei, C. ko!!ari and C. linnaei. 

(3) East European subregion (E) - Russian Plain and 

Urals. 

Characterised by 'northern' type of fauna with preva

lence of Digitu!ati+ Lipastromorphi, and especially with 

CL'\J R \ I .  P \RT remarkable richness of subgenus Morphocarabus, 8 spe-
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cies of which are endemic or subendemic for the sub

region. The faunas of the territories to the east of 

Volga River and especially the northeastern part of 

European Russia and Polar Ural are enriched with sev

eral Siberian species, such as C. truncaticollis, C. ermaki, 
C. henningi, C. hummeli, C. aeruginosus, C. odoratus and 

others. The endemic and subendemic species are dis

tributed mainly in the forest-steppe and steppe zones 

in the middle part of the Russian Plain (C. besseri, C 
errans, C. haeres, C. excellens). Only one endemic species 

is located in the easternmost part, that is C. karpinskii 
(Southern Ural). Characteristic absences are several Cen

tral European species connected to the zone of the 

Central European nemoral (broad-leafed) forests which 

do not extend to the east of the eastern slopes of the 

Carpathians, Transcarpathia or Poland (C. auronitens, 
C. prvblematicus, C. auratus, C. u!richii, C. scheidlerz). In 

west-eastern direction, three main range boundaries 

generally follow river valleys of Dnieper and Volga 

(Penev, 1989; Esjunin et aL, 1993; Penev & Turin, 1994). 
According to these boundaries, three provinces are de

limited: 

3.1. West-Russian province (Byelorussia, Baltic States, 

West and Central Ukraine to the east to Dnieper River) 

- a province of low specificity, characterised by pres

ence of Central European species which generally ex

tend to the east to the rivers Dnieper or Severski Do

nets (C. intricatus, C. u!richiz) . Subendemic for the prov

ince are C besseri and, to a certain extent, also C. excel
lens. At the same time, eastern species do not exceed 

Dnieper to the west (C. stscheglowi, C. haeres and more 

or less C. errans). 
3.2. Central-Russian province (Middle Russia be

tween the rivers Dnieper and Volga) - a province which 

is remarkable by hosting several endemic and suben
demic Morphocarabus species, such as C. errans, C. haeres, 
C campestris (in the south). 

3.3. East Russian-Uralian province (eastwards of 

Volga, including Urals) - a province characterised by 

reduction of the Central European fauna elements, 

such as C. coriaceus, C. vio!aceus, but enriched with sev

eral Siberian species. 

(4) Crimean subregion (Cr) 
Characterised by impoverished fauna (12 species), of 

East European type, marked by presence of some 

Pontic and Caucasian species. The dominant taxa are 

Digitu!ati+ Lipastromorphi. The northern part of the 

peninsula is covered by steppe-like habitats and in fau

na! composition does not differ from the South-Rus
sian and Ukrainian steppes (C. bessarabicus, C. campes
tris. C. hungaricus) . The mountain part of the peninsu

la (Crimean Yaila) is distinguished by specific fauna, 

most characteristic elements of which are the endemic 

C. gy!!enha!i and the Circum-pontic C. scabrvsus tauricus. 



Several remarkable absences help to characterize the 
Crimean fauna, most interesting of which are species 
widely distributed in the neighbouring regions of 
Ukraine and Central Russia but absent from Crimea 
(C. convexus, C. co1iaceus), while other species of similar 
distribution type are present there (C. granulatus, C. 
canceflatus). 

(5) Balkan subregion (B) 
One of richest European faunas comprising 44 spe
cies, 20 % of them endemic, belonging mainly to the 
subgenera Chaetocarabus (C. arcadicus, C. krueperi, C. mer
lim), Afegodontus (C. cae!atus, C. croaticus) and Procerus 
(C. duponchefii, C. sommeri, C. banom). No endemic sub
genera; l'viultistriati-B prevail , followed by half as many 
representatives of Digitulati+ Lipastromorphi and Afulti
striati-A. A very diverse fauna in biogeographical re
spect, with its own autochthonous elements as well as 
migrants from the adjacent regions, such as Anatolia 
(C. wiedemanni, C. graecus, C. mariettt), some Pontic spe
cies (C. scabrosus, C. torosus), species common to Apen
nines and Balkans (C. pres!ii, C. cavernosus) or especially 
Balkans and Pannonian-Carpathian region (C. scheidleri, 
C. catenulatus, C. nodulosus, C. irregularis, C. germariz). 
Northern species are present in the Balkan fauna, as 
well (C. tiohceus and C. hortensis) . Characteristic absenc
es from the Balkan fauna are few, probably the only 
remarkable ones are C. g!abratus and C. nemora!is, spe
cies widely distributed in Europe and penetrating nearly 
to the borders of the Balkan peninsula, but absent 
from it. 

(6) Apennine subregion (A) 
With regard to specificity of its fauna, the Apennine 
peninsula (regarded here as the territory south of Po 
River) can be characterised as intermediate. Twenty-five 
species are known to occur here, 5 (20 %) of them are 
endemics, there is also one subgenus common to North 
Africa, Sardinia, Corsica and Sicily (Eurycarabus). Con
nections with the Balkan peninsula are discussed above, 
there are also several species or sister groups common to 
the Apennines and the Alps (mainly from the subgen
era Archicarabus, Eucarabus, Oreocarabus). Subendemic to 
the Apennine Peninsula ranging in northern direction 
to the Alps are, for instance, C. italicus and C. rossii. Ab
sences from the Apennine peninsula are impressive, such 
as the subgenus Orinocarabus, widely distributed in the 
Alps, or the Southeast European-Anatolian subgenus 
Procerus. Also several Central-European or Paneurope
an species, despite their more or less wide distribution 
in the Alps (such as C. arvensiS, C. nemoralis, C. hortensis, 
C. irregularis, C. in!Ticatus), do not reach the Apennine 
peninsula from the north; a few others (C. cancellatus, C. 
glabratus, C. problematicus) only reach the north-central 
part of the peninsula). 

(7) Iberian subregion (I) 
Not species-rich, however doubtless the most specific 
and isolated fauna of Europe with 5 7% of its 28 spe
cies endemic to the subregion. Subgenus Iniopachys is 
endemic to the Iberian Peninsula. The bulk of the 
fauna is autochthonous, developed into mostly locally 
distributed endemics. Fauna! connections with the ad
jacent subregions are mostly species penetrating slight
ly into the northernmost parts of the peninsula, i.e., 
C. problematicus, C. auronitens, C. violaceus purpurascens 
(West and Central Europe), and C. splendens (France). 
The connections to the adjacent .Mediterranean regions 
are not as many as one may suspect; three examples are 
C. melancholicus, C. rugosus (North Africa) and C. mor
billosus (\'\-'est Mediterranean region). 
Few widely distributed European species penetrate only 
the northern areas of the Iberian peninsula (C. cancellatus, 
C. granulatus, C. nemoralis). Many Paneuropean species are 
absent from the region (i.e., C. coriaceus); besides, also 
some widely distributed subgenera do not occur there 
(i.e., Limnocarabus, Morphocarabus, Tomocarabus). 

8.4. LOCALITY-BASED BIOGEOGRAPHY OF 
CARABVS 

8.4.1. Outline of the 'local fauna' concept: an 
anastomosis between zoogeography and ecology 

The classical methods of zoogeography use a number of 
criteria, such as species ranges, groups of species range lim
its ('isochores'), chorological types, level of endemism and 
some other features, to determine the distinctiveness of 
each regional fauna, and hence, to explain its origin and 
position within the zoogeographical division of the Globe. 
However, operating with regional faunas, many covering 
large regions up to continents, one has to become recon
ciled with the only possibility to look for explanations 
among factors acting at large scale, such as macroclimate or 
historical development of the particular area. 

To change the focus of biogeography from large to local 
scale is the concept of 'local floras, faunas or biotas'. The 
idea of 'local fauna' originated from the concept of the 
'concrete flora' developed by the Russian botanist A. Tol
machev (1931 ) . The history and the basic principles of the 
concept are discussed in several papers (Yurtsev, 1 975; She
lyag-Sosonko, 1980; Chernov, 197 5, 1984; Penev & Turin, 
1 994; Penev, 1 996, 1 997). The main idea is that each list of 
species, whether of plants or animals, or both, occurring in 
all habitats around a geographical location can be regarded 
as a 'sample' representative of the flora, or fauna, or both, 
existing in the respective geographical region. The weakest 
point of the concept is how the area of each local flora/ 
fauna is determined. For practical reasons it was proposed 
to use the area of a circle of radius 5-6 km, i.e. ea. 100 km2 
(Yurtsev, 1975). The rationale of the concept is described as ( ; I  :� i I< \ I  l' \RT 
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follows: each species population exists locally and its pres
ence at the respective location is determined by both local 
ecological and regional historical reasons. Hence, each 'local 
fauna' is an extraction of the regional species pool whose 
existence at a site is determined by the local habitat condi
tions and biotic interactions. Generally, the 'local flora/ fau
na' concept is a juncture between ecology and biogeography 
and allows quite a new approach in studying biogeograph
ical phenomena (Penev, 1999). 

8.4.2. The dataset: local faunas of European Carabus 

The concept of 'local fauna' was used in biogeography of 
Carabus within the Russian Plain (Penev & Turin, 1 994; 
Penev, 1 996). To test the idea at the European scale, and 
keeping in mind that the local fauna concept requires as 
many localities as possible for analyses, pitfall data and 
inventories were sought to establish a dataset including a 
vast number of sites across Europe. However, it soon 
appeared that the existing data were less available than 
expected and also more or less concentrated in certain parts 
of Europe, mainly in its central and western regions. Data 
from some faunistic inventories substituted for data from 
pitfall trapping, v.-ith more or less the same shortcoming. 
Therefore, we realised that we could collect a suitable set 
only with the help of a number o f  carabidologists 
throughout the territory. Ideally, we should have a dataset 
of some hundreds of 'local faunas' from lowlands, hills 
and mountains, from coastal and inland localities equally 
spaced throughout Europe. Possibly, in a well coordinat
ed international project such a set could be built within a 
few years, but from some countries neither data nor cara
bidologists who could provide reliable information could 
be found. 

Our main goal was that the data should cover the whole 
territory and as many species as possible, including local 
endemics. Of course, as could be expected from the choro
logical analysis, variation and diversity are not equally dis
tributed, and we should need more transects in the Medi
terranean area than in the boreal parts. So, in fact, we could 
obtain sufficient data from the regions for which we need 
less and the other way around for the more complex fauna 
of the Mediterranean parts of Europe. Therefore, we choose 
a slightly different approach, using ecological transects in
stead of the ideal data. We obtained 100 sites in Europe, 
with real or hypothetical samples that included a maximum 
of habitat variation, thus providing a typical picture of the 
Carabus fauna in that area. They should describe a fauna 
situation that is not unrealistic, but not necessarily actually 
recorded either in one site or in one year. These transects 
were compiled from long-term ecological investigations, or 
from inventories in combination with catalogues, local 
maps, but most of them in combination with data from 
pitfall trapping in the same area. Most transects have rela-

C l : "- I  It \ l .  P \RT tively short distances; varying from a few hundred meters 
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to a maximum of 25 km. Some long-distance transects 
(e.g. for W Germany, C. Italy (Apennines) and S. Italy (Ca
labria), were split into two or more units. \X'e believe that 
most of these transects are useful 'local faunas' suitable for 
the kind of eco-biogeographical analysis offered in this chap
ter. The map in Appendix 8.2 shows that, although the 
sites seem to be well-spread, for some areas, especially in 
�orthern Sweden, Northern Finland, and Northern Rus
sia, data are insufficient. However, the Carab11s fauna is rath
er small in those areas, and the variation from locality to 
locality is slight. 

The dataset of 100 local faunas is spread over Europe 
(Appendix 8.2, see also Fig. 8.9). Each local fauna is illus
trated as lists of species occurring in habitats along local 
gradients (Appendix 8.2). This allowed not only some sta
tistical analyses, but also gave a rather informative picture 
of the distribution of each species or species assemblages 
in various parts of Europe. Besides, from such a set of 
illustrations one obtains a clear idea about habitat prefer
ences or habitat changes of a certain species across the terri
tory of its range. Nearly 75 % of the local gradients are 
based on pitfall data or personal observations from sam
pling by hand, from a certain field locality. Most of the 
remaining are hypothetical transects, compiled from realis
tic data from the respective region, but for many samples 
gathered from several sources. Some transects were con
structed from published data. 

Altogether, the transects cover about 100 species, that 
is more than 75% of the European list. Although we 
miss especially a number oflocal endemics (mainly of the 
Alps, the Carpathians and some islands), we consider this 
dataset to be suitable for our goals, that is to carry out a 
biogeographical analysis on the basis of local samples, 
taken from a range of habitats existing around a geo
graphical location, hence representative for the respective 
regional faunas. 

Although the habitat types in a gradient may differ con
siderably in different parts of the territory, we classified 
them into 10 main groups. From Table 8.7 one can see 
how often these main groups are present in all transects 
together and how many records in the database (taken over 
all species and all transects) come from these habitat types. 

In Europe, the Carabus fauna in general is particularly 
prominent in the different types of forests which comprise 
about 36% of the sites, generating 53% of the records 
(single species occurrences in a certain site) in the database. 
The other 47% of the records are rather evenly distributed 
over the other biotope groups. 

In the dataset, for each site the highest, lowest and aver
age altitude was added to the environmental variables. 
From this we learned that in about 75% of the transects, 
lowlands (up to 50 m) were investigated, and in 71 % hi.lls 
(50-500 m) were present. About 52% of the transects cov
ered the montane belt (500-2000 m) and in 31 % they reached 
the alpine zone (above 2000 m). 



• 1-3 species 
• 4-6 species 

e 7-9 species 

• 10-15 species 

Fig. 8.9. Variation in local species diversity across Europe. 

Numbers on the map refer to those of the respective sites on the map in Appendix 8.2. The line delimits areas with the highest local 

diversity of Carabus. 

8.4.3. Variation in local species diversity 

The local diversity of Carabus is mapped in Fig 8.9. and 
generally confirms the pattern already observed on the ba

sis of regional faunas (section 3.1 .) .  In spite of some vari

ation in richness of local faunas, caused by local habitat 
conditions, number of habitats, area size etc., the local di

versity shows a clear trend to be connected to the zone of 

mesophilous broad-leafed forests in the middle part of all 

Europe, where most localities are characterised by occur
rence of 7 to 1 5  species. 

The territories covered by the last two glaciations 

(Northern Europe and the northern part of the Russian 
Plain), seem to have not only impoverished regional fau

nas, but also a remarkable lower local diversity of Carabw, 

consisting of 2-5 species per locality. Another delimiting 

factor of primary importance for Carabus seems to be 
humidity. Despite the presence of different kinds of wa

ter basins and woodlands in several sites, situated in the 

southernmost regions of Europe (:\fediterranean Basin 

and steppes of the Russian Plain) , the local Carabus fau
nas there are always much less diverse than those of the 

neighbouring regions with a moderate climate (forest

steppe regions of Russia and the mountain regions of 
Southern Europe). 

Local diversity decreases eastward from the Carpathian 

Mountains and western Ukraine to the central regions of 

Russia. The ranges of several species do not extend to the 

east of the above mentioned regions, though in Carabus, 
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Table 8.7. Distribution of the habitat types ('sampled' sites) within the dataset of local faunas. 

Biotope group 

1 Open water, wetlands, shores, bogs, moors 

2 Open grasslands, extensive, limestone 

3 Scrub, dW"arf scrub, heath 

4 Small-leafed forests 

5 Mixed and deciduous forests 

6 Coniferous forests 

7 Clear cuttings, forest pastures, forest edges 

8 Alpine and subalpine biotopes 

9 Steppes and semi deserts 

10 Agricultural, ruderal, urban, intensive 

in contrast to many other groups (i.e. Penev, 1 989; Esju

nin et al. ., 1993; Golovatch, 1992), the impoverishment 
of western species is rather well compensated by the ap

pearance of several Siberian species or local endemics, der

ivations of Siberian lineages (i.e. lv!orphocarabus). Further 

to the east, the diversity on the western slopes of the 
Urals seems to increase again. This pattern coincides with 

the existing belief about the almost complete devastating 

of the biota of central European Russia during the last 

two glaciations, especially due to the maximum phase of 

last, Upper Valdai (=\'Furm) glaciation, ea. 20,000 years 

ago (Grichuk, 1989; Esjunin et al., 1993). The biota con
nected to the broad-leafed forests recolonised the Plain 

from two main sources, the Carpathians and Uralian ref
uges and from secondary remnant refuges in the south of 

the Russian Plain. This phenomenon could be a possible 

explanation for the higher diversity of Carabus in Tran

scarpathian and Cisuralian areas. 

8.4.4. Types of species distribution across habitat and 
space 

The species-by-site matrix of all 100 local faunas yielded 

some interpretable phenomena in the distribution of dif

ferent species. About 1 5  % of all species occur in more than 

20 sites and are considered as species which are more or less 
widely distributed in certain subregions of Europe or 

through the whole continent (fab. 8.8). All other species 

are present in less than 1 5  sites and about the half of the 
species on the list are recorded from 1 -2 sites. 

As some bias would certainly be caused by the uneven 

distribution of the number of local faunas across regions, 

we concentrate mostly on the types of distribution of the 

most common species. 
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Representation Records 

68 (13.8%) 203 (10.2%) 

75 (15.3%) 1 87 (9.2%) 

53 (10.8%) 151  (7.5%) 

20 (4.2%) 1 5  (0.7%) 

88 (17.9%) 841 (41 .5'Yo) 

68 (13.8%) 222 (10.9%) 

25 (5.2%) 74 (3.7%) 

27 (5.5%) 1 14 (5.6%) 

1 1  (2.2%) 57 (2.7%) 

57 (1 1 .0%) 162 (8.0%) 

For the classification of species based on their distribu

tion among the 100 sites a divisive clustering procedure 
performed by Two-way Indicator Species Analysis ('T\V1N

SP.Af..i) (Hill, 1979a) was used. The resulting matrix, the so 

called 'Petri table' or 'Petri matrix' gives a good overall im

pression about the geographical distribution and common

ness of each species. 
TWINSPAN classifies the species into 'end groups' 

which reflect the main chorological types of species' ranges, 
based however in this case only on their within-European 

distribution. The following main groups, ranked approxi

mately according to their consecutive separations by TWIN
SPAN, are outlined among the European Carabus species: 

(1) Iberian species - several representatives of the sub

genera Oreocarabus, Ctenocarabus, Jvfesocarabus and some oth

ers. 

(2) Boreal Siberian species, from the easternmost regions 
of European Russia, the Urals and the adjacent regions of 

Siberia - i.e., C. henningi, C. odoratus, C. loschnikovii, C. aemg
inosus, C. canaliculatus, C. tmncaticollis and others. 

(3) European polyzonal species widely distributed from 

north to south in virtually all regions of Europe, except for 

the southernmost areas, however rare or absent in the east
ernmost regions of Europe - C. iiolaceus, C. nemoralis. 

(4) Paneuropean polyzonal species widely distributed 

from north to south in virtually all regions of the conti

nent and adjacent territories - C. granulatus, C. clatratus. 
(5) European boreal species widely distributed in North

ern, \Vestern and Central Europe, some of them ranging 
in the east to central Russia and/ or Ural - C. problematicus, 
C. glabratus, C. arvensis, C. miens. 

(6) European species, connected to the zone ofbroad

leafed forests, widely distributed in the middle and south-



Table 8.8. A list of species, most widely distributed in Europe. 

Species Number of presences in the 100 local faunas 

Species wide!J distributed in most parts of Europe 

C. granulatus 63 

C. convexus 59 

C. violaceus 57 

C. coriaceus 49 

C. cancellatus 48 

C. nemoralis 46 

Species wide!J distributed in certain regions of Europe 

C. problematicus 

C. glabratus 

C. arvensis 

C. intricatus 

C. auronitens 

C. hortensis 

C. clatratus 

C. nitens 

em zones of Europe, however rare or absent from the 
northernmost regions - C. cancellatus, C. convexus, C. coria
ceus, C. bortensis. 

(J) Southeast European species, occurring on the Bal
kans, Pannonia and Carpathians, some of them also in 
southwestem parts of European Russia and/ or Italy - C. 
montivagus, C. gigas, C. ulricbii (also in Central Europe), C. 
scabriusculus, C. cavernosus. Several species endemic to the 
Apennine peninsula, the Carpathians and/ or the Balkans 
could also be included here. 

(8) Central European species, connected to the zone of 
broad-leafed forests, widely distributed in Western and Cen
tral Europe - C. auronitens, C. auratus, C. monilis, C. irregu
laris, as well some endemics with restricted distribution 
within the region. 

(9) Eastern European forest-steppe species with main 
distribution in the middle regions of the Russian Plain -
mainly Morpbocarabus and Tracrycarabus (C. baeres, C. errans, 
C. estreicberi, C. excellens), however also C. stscbeglowi, C. 
marg,inalis, C. bessarabicus and some others. 

In short, the TWINSPAN classification of local fau

nas reinforced again the conclusion already made on the 
basis of analysis of regional faunas and their taxonomic 
and zoogeographical structure: two main types of Cara
bus faunas dominate nowadays in Europe: Euro-Siberian 

39 

38 

36 

28 

25 

25 

24 

20 

Boreal and Euro-Mediterranean (see section 8.3). Besides, it 

appeared that the use of local faunas may lead to an un
prejudiced and rather detailed classification of the species' 
distributions, based not only on the general area of dis
tribution of each species, but also on the frequency of 
occurence of each species in local faunas throughout its 
range. For instance, many species usually termed as 'wide
ly distributed in Europe and Siberia' and classified into 
chorotypes like 'Palaearctic' or 'Euro-Siberian', have in fact 

rather different distributions within those territories. Such 
differences are detected by TWINSPAN, thus allowing a 
more precise classification of species ranges, based on both 
their geographical and present-day ecological (latitudinal 
and longitudinal) characteristics. 

8.4.5. Geographical variation in local species 
compositions 

To evaluate similarity and hierarchical classification of the 
species' compositions the same TWINSPAN procedure 
described in the previous section has been used. All 100 
local faunas have been clustered consequently yielding in 
this way the main trends in similarity/ dissimilarity between 
faunas. The results of classification are represented in Fig. 
8.10  and can be described as follows: 
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Fig. 8.10. A map illustrating the divisive subsequent (I to V) classification of the 100 local faunas yielded by TWIN SPAN 
(see explanations in the text) . 

1 .  The first TWINSPAN division distinguished clearly all 
Iberian faunas consisting of a good number of en
demic species, such as C. amplipennis, C. melancho!icus, C. 
steuartii, C. dryro!!ei, C. guadarwmus, C. ghi!ianii and some 
others. Interestingly, in all six Iberian local faunas, only 
two non-endemic species are represented by two 
records each, namely C. nemora!is and C. violaceus. Thus, 
even at local level, the Iberian faunas seem to have 
most distinguished species composition in Europe, 
which is reinforced by the generally very distinct species 
pool of the whole Iberian Peninsula. Inside the group 
of Iberian faunas, those from Galicia are further dis
tinguished from those from Central and South Spain. 

2. The next, second, division separates two high-lati
tude faunas from the adjacent regions of Siberia (Ya-

c;i::-, L R  \L P \RT mal Peninsula) composed almost entirely by East Eu-
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ropean-Siberian species (C. henningi, C. odoratus, C. 
truncatico!!is) . 

3. The third division separates three faunas of the 
southernmost steppe zone of European Russia, 
namely Askania Nova Nature Reserve and two sites 
in the Orenburg province. All three faunas are poor 
in species (3-4 species) but very characteristic, domi
nated by typical steppe inhabitants like C. bessarabi
cus, C. hungaricus, and C. cribe!!atus, however at the 
same time including also one widely distributed spe
cies (C. clatratus) . 

4. After subtracting the most specific faunas, such as the 
Iberian, Siberian and those of southern steppes, the 
rest of sites are further separated into two major groups 
which could be named as S outheastern - Eastern Euro
pean (33 sites situated in Italy, Balkan Peninsula, some 



sites in Hungary and Lower Austria, and several sites 
in the middle and southern parts of the Russian Plain) 

and Northern - Central European (56 sites located on 

British Isles, Northern and Central Europe including 
as well some sites in the Alps, Arkhangelsk region in 

Northern Russia and Baseg Mountain, a high-altitude 

site in the ]\fiddle Urals). The Southeastern - Eastern 

European group is marked by T\'VTNSPA1'1 by the pres

ence of the indicator species C. convexus and some pref
erential species distributed only or mostly in those re
gions. Besides numerous species endemic to Italy, Bal
kans or the Russian Plain, which will not be listed here, 
as preferentials for the region C. estreicheri, C. gigas, C. 
montivagus, C. stscheglowi, C. ulrichii are outlined. The 
opposite group of Northern - Central European sites is 
characterised by the indicator species C. problematicus, C. 
nemoralis, and C. arvensis and the preferentials C. aura

tus, C. auronitens, C. c�labratus, and C. nitens. The group 
of species classified as non-preferentials, that is with
out clear preferences to neither of the two regions, is 
composed by well-known, more or less widely distrib
uted species, such as C. cancellatus, C. clatratus, C. coria

ceus, C. granulatus, C. hortensis and C. violaceus. 

5. Further, the Northern - Central European local faunas 

are divided into groups which could be named as (1) 
Northern European (26 sites situated on the British Isles, 
in Fennoscandia, also most sites in the Netherlands, 
Northern Germany, Poland and Byelorussia) and (2) 
Central European including 30 sites, among them most 
locations of Germany, France, Northern Italy, Switzer
land, Slovakia eastwards ending to Dnieper River 
(Kanev Nature Reserve). Indicator species of the North

ern European faunas is C. nitens, and for the Central 

European faunas are C. auratus, C. a11ronitens, C. convex
us, C. moni!is, C. coriaceus, and C. intricatus. Species irrel
evant regarding their distribution in both regions ap
pear to be C. arvensis, C. cancellatus, C. glabratus, C. JJ,ran

ulatus, C. hortensis, C. nemorahs, C. problematicus, and C. 
violaceus. 

6. The Southeastern - Eastern European faunas are separat
ed in groups which can be outlined as 5 outheastern 

European (22 sites, including all locations on the Bal
kans, in Romania, Southern Moldova, Hungary, Low
er Austria (Leithagebirge) and Italy with exception of a 

site in the highest Northwest (Piemonte). Indicator 
and preferential species of this group of sites are C. 
intricatus, C. conaceus, C. montivagus, C. gigas, C. ulrichii, 
C. cavernosus, C. scabriusculus. The opposite, Eastern 

European (Russian) group consists of sites situated on 
the Russian Plain eastwards of Dnieper ranging to the 
Ural Mts. The indicator and preferential species for the 
Russian Plain are C. estreicheri, C. stscheg!oun, C. haeres, 
C. marginalis, C. schoenherri. As non-preferentials, that 

is species more or less equally present in both regions 
appear C. cancellatus, C. convexus, and C. granulatus. 

7. Further divisions of the groups are of less interest to 

the aims of the present analysis. \'l/e note, however 

some remarkable features, for instance that at the last, 

sixth level of division, the Northern European faunas 
are not divided in a way which implies a meaningful 
explanation. Obviously, within the regional species 
pool of Northern Europe, species compositions are 

affected by local or by purely stochastic factors rather 

than zonal or geographical reasons. Within the Central 

European t,:rroup of faunas, the last division indicates 
some specifics of the sites in Southern France charac

terized by presence of species like C. cristoforii, C. PJ>re
naeus and C. spfendens, and at the same time absence in 
those 4 sites of some widely distributed species like C. 
glabratus, C. arvensis, C. coriaceus, and C. hortensis. As 
one may expect, the Southeastern European faunas, 

are divided into Apennine and Balkan faunas, each char
acterised by its own set of endemic and subendemic 
species. It is remarkable that the site Prescudin in North
eastern Italy (Friuli Venezia-Giulia) is grouped togeth
er with the Balkan sites, a fact probably reflecting the 
natural geographical division between the Balkan and 
Apennine peninsulas which passes along the river 

Isonzo in Friuli Venezia-Giulia. The rest of the Apen

nine sites (5) are marked by some absences of com
mon European species, such as C. cancellatt1S, C. glabra

tus, C. hortensis and C. intricatus. 
8. TWINSPAN analyses indicate some conclusions of a 

more general character. Obviously, the distribution of 
Carabus, known as a genus rich of endemic and suben

demic species even in regions where endemics in other 

groups are absent (i.e. Russian Plain), is largely affected 

by historical processes, which at European scale seem 
to prevail over the present-day ecological factors. The 
consequent divisive splitting of the local faunas marked 
some major groups of faunas, whose distinctiveness 
could hardly be explained by ecological factors. These 
groups, let us call them fauna! types, are to be distin
guished as follows: 

(1) The most distinctive fauna appears to be the Iberian, 
characterised by the highest proportion of endemics 

and absence of many widely distributed European 
species, present in almost all of the other European 
subregions. 

(2) Two other main faunal types can be outlined within 
the European continent: (a) Euroboreocentral dominat

ing over \'Vestern, Central and Northern Europe and 
(b) Euroorientomeridional, consisting of the faunas of 

the Southeastern Europe (Pannonian-Carpathian re
gion, Apennine and Balkan Peninsulas) and central and 
southern parts of European Russia. 

The present classification into major faunal types, pro
duced from an analysis of local faunas, fully confirms our 

earlier conclusion (see section 8.3.1.) about the relict charac-
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ter of the fauna of the Iberian Peninsula, the migratory 
character of the faunas of Northern and Central Europe, 
consisting of mainly phylogenetically younger, European 
and Euro-Siberian elements, and the more distinct and 
ancient character of the South European faunas, consisting 
of both Mediterranean and Euro-Mediterranean elements 
sensu /attissimo and migrants from the north. Penev (1996) 
showed that the first DCA ordination axis of Eastern 
European Carabus faunas correlates significantly with the 
distance from the front border of the last Valdai (= Wurm) 
glaciation. The present analysis leads to similar conclusions. 
The grouping of local faunas into Northern and Central 
European on one side, and Southeastern European and 
South Russian on the other side, follows roughly the line 
separating territories covered by an ice cap during the last 
glaciation period. This line called in Western and Central 
Europe a 'Holdhaus line', is illustrated in section 6.6.2 of 
Chapter 6. The situation in Eastern Europe seems to be 
similar and a kind of 'prolongation' of this line passes 
through the middle regions of European Russia, separat
ing in this way the boreal and subboreal faunas dominat
ing in the northern and central regions of the Russian Plain 
and the faunas, connected to forest-steppe and steppe zones 
of European Russia. 

Obviously, though one may call the local habitat gradi
ents analysed here as purely ecological constructions, the 
variation in their species composition over geographical 
space implies explanations which could be of primary in
terest to historical zoogeography as well (see section 8.5). 

8.4.6. Gradient analysis 

The dataset of 100 local faunas may be considered a repre
sentation of the European Carabus fauna. However, Eu
rope is very diverse in climatic and historical conditions, 
local habitat characteristics and above all, covers a territory 
ranging over several thousands of kilometers both latitu
dinally and longitudinally. The possible explanation of 
the patterns of spatial variation in local faunas cannot be 
simple and may be due to an unpredictable number of 
factors. 

Let us imagine how many influences are to be encoun
tered on the possible presence of a species at a site, starting 
from the past and ending with the present-day regional 
and local conditions. Assuming also some biotic interac
tions influencing the presence of a species at a site, makes 
the patterns even more complicated. 

An attempt was made to reveal at least some main 
trends in spatial variation in local faunas of Carabus over 
the whole European continent by using a gradient analy
sis performed by the DCA (Detrended Correspondence 
Analysis) technique of CANOCO (fer Braak, 1 988). The 
DCA analysis was performed at several stages with con
secutive exclusion of faunas which largely differed in spe
cies compositions and in this way affected the overall pat-
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tern of variation. Several environmental factors encoun
tered at each location were tested with respect to their 
correlation with the main ordination axes. The rationale 
of such tests lies in the logic of the gradient analysis pre
suming that those factors which show the highest correla
tion with an ordination axis have possibly the highest 
explanatory value for the underlying trend in variation of 
the faunas along the same axis (fer Braak & Prentice, 1988; 
Ter Braak, 1988). The following environmental factors 
have been encountered at each site and were tested with 
the DCA technique: 

(1) Presence of (a) water reservoirs (rivers, lakes, shores 
swamps); (b) open grassland; (c) shrubs; (d) birch 
and poplar forests; (e) deciduous and mixed forests; 
(£) coniferous forests; (g) clear cuttings and open ar
eas; (h) subalpine and alpine biotopes; (i) steppes 
and semi-deserts; (j) agricultural, ruderal, intensively 
exploited land. 

(2) Presence of (a) lowlands; (b) hills; (c) mountains; (d) 
high mountains (alpine). 

(3) Geographical longitude 
( 4) Geographical latitude 
(5) Habitat diversity measured as number of habitats at a 

site 
(6) Altitude range of a site 

The first DCA ordination (eigenvalue 0. 917) (Fig. 8. 1 1) 
was much affected by the isolated position of the Iberian 
faunas. The second axis (eigenvalue 0.525) clearly demon
strated a gradient from faunas of the purely boreal type 
(both sides T-42 and T-43 situated in the Yamal Peninsula 
in the polar region of West Siberia and T-45, a high-altitude 
site in the Middle Urals) to the faunas of 'southernmost' 
type, located in the southern regions of the Russian steppes 
and Crimea. 

Thus, the first axis can be called a 'regional historical' 
gradient caused by the distinctiveness of the Iberian fauna. 
The second axis is of a more complex character and indi
cates a trend in variation in species composition from fau
nas situated in Southern Russia and Southeastern Europe 
to the boreal and subboreal faunas of the Urals Mts. The 
variety in local species compositions in Eastern Europe is 
great when comparing northern and southern faunas due 
to the marked zonation of the Russian Plain (Penev & 

Turin, 1 994), and this pattern strongly influences the sec
ond axis, termed as a more or less 'zonal' gradient. The 
present pattern confirms an earlier conclusion made by Penev 
(1 996) on the basis of study of local faunas of Eastern 
European Carabus. Doubtless, both axes are markedly af
fected by the species composition of the 'outsiders', i.e. 
Iberian, Siberian and South Russian steppe sites. 

In the next step of the analysis (Fig. 8.12), the 6 Iberian 
sites have been omitted from the analysis. The DCA scat
tergram reinforced the isolated position of the Siberian 
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Numbers of local faunas refer to those in Appendix 8.2 (explanation: see text). 

faunas, which dominated the first a.xis (eigenvalue 0.7 1 1) 

forming again the above described gradient from the bore

al and subboreal faunas of the Urals to those of South

eastem Europe. The second DCA axis (eigenvalue 0.490) 

isolated the faunas of southern steppes and indicated some 
similarity of the local faunas of Southeastem Europe and 

Southern Russia as opposed to the faunas of Northern 

and Central Europe (see section. 8.4.5). 

After elimination of the outliers from both the Iberian 

Peninsula and Siberia (Fig. 8.1 3),  the patterns in variation 

seem to be less affected by outstanding species composi

tions and some general 'types of faunas' delimited. Be

sides, it seems that the ranking of faunas on the axes fol

low some general trends directed from south to north and 

from west to east. For instance, the first axis is termed 

'longitudinal' and trends from Eastern European to West

ern and North European faunas. In the intermediate posi

tion between both ends, the Central and Southeastern 

European faunas are grouped. Besides, the first axis clearly 

demonstrates the very significant role of the Dnieper Valley 

as a zoogeographical barrier, a phenomenon established 

previously on the basis of many other groups of plants 

and animals (see Golovatch, 1984; Penev, 1 989; Esjunin et 
aL, 1 993; Penev & Turin, 1 994, see also section 8.3.4). 

The second axis starts from the sites situated in Italy 

and the Balkans and extends through sites in southern 

regions of Central Europe (Slovakia, Hungary, Austria, 

South Poland) to the faunas of Northern Europe. The 

three high-altitude sites (f-92-94) situated in the French 

Pyrenees are classified in the 'northern' group, due to pres

ence of some boreal and Paneuropean species, such as C. 
cancellatus, C. nemoralis, C. problematicus, C. convexus and C. 
violaceus. 

The third DCA axis (Fig. 8.14) has also a meaningful 

explanation, showing the separation between the Balkan 

and Apennine faunas. 

The subsequent ordinations included also testing of 

the correlations between a set of environmental variables, 

listed above. The set of environmental variables reflects 

only the present-day ecological conditions and the geographical 

position of the sites. None of the analyses showed a signif

icant correlation of the ordination axes to any of the envi

ronmental variables. We are only able to draw some general 

conclusions on the basis of the highest values of the spe
cies-environment correlation axes. At all stages of the anal

yses, the highest values of correlation were shown by the 

longitude; that is the main trend in variation in species 

composition seems to be somewhat stronger in longitudi

nal than in latitudinal direction. Also relatively higher val

ues were revealed for the presence of deciduous and mixed 

forests, a fact generally correlated on the European conti

nent to longitude. Another set of factors of relatively high-
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Fig. 8.14. DCA ordination of 92 local faunas (the sites of the Iberian Peninsula and Urals are excluded from the analysis), 
Axes 2 and 3. 

1'<umbers of the local faunas refer to those in Appendix 8.2 (explanation: see text). 

er values of correlation in comparison to those of the oth
er variables seems to be the presence of mountains and 
alpine habitats, a factor clearly affecting local faunas towards 
their 'borealisation'. 

Generally speaking, the ordination results suggest a com
plicated explanation of the variation at continental scale 
and therefore need special comments: 

(1) Absence of any correlation between axes suggests two 
possible explanations, i.e. (t) most significant factors 
have not been encountered, and (it) a high complexity 
of the patterns of variation at a so large, continental 
scale, which does not allow a single factor to be used 
for explanation of the general trends. 

(2) Obviously, the key factor affecting variation at conti
nental scale can be identified as 'historical'. It is diffi
cult, if not impossible, to formalize such a factor to be 
used in statistical procedures, however it is quite clear 
that the isolated position of the Iberian Peninsula and 
its very distinct fauna affects the strongest trend in vari
ation at the European scale. 

(3) The more general impression from the ordination re
sults reinforces the conclusions made from the T\X'IN
SPAK classification, i.e. the main reason for the fauna! 
changes across space at the European scale are regional 

differences caused by historical processes, especially iso
lation, consequent allopatric speciation in stlu and post
glacial colonisation. The main fauna! types of Carab11s, 
identified with different methods in the previous sec
tions of this chapter, namely the Iberian, North-Central 
European, Southeastern European and Eastern Euro
pean have been confirmed by the ordination of local 
faunas as well. The presence of these fauna! types, re
vealed by an unambiguous analysis of 100 local species 
compositions, reinforced the theory of De Lattin (1 967) 

about the main distribution centers of the European 
biota from refugia during the glaciation periods. 

( 4) Another key factor seems to be macroclimate. After 
eliminating the most distinct faunas from the analysis, 
one can imply clear trends of variation following the 
present-day natural zonation. 

(5) The local habitat conditions do not seem to affect much 
the variation at larger geographical scale, or at least their 
effect cannot be identified easily with statistical methods 
at such a scale. The regional differences caused mostly by 
historical processes, followed by the impact of macrocli
mate on the present-day distribution of the biota, de
termine the composition of each regional fauna, from 
which local habitat conditions and possible biotic inter
actions 'filter' the local species assemblages and faunas. 
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(6) The present analysis showed once more again, that 
local faunas can successfully be used for answering bio
geographical questions. Being the only realistic connec
tion between large-scale and local patterns and pro
cesses, local faunas offer us the unique opportunity to 
approach the old complicated question 'Why and how 
faunal compositions differ across space?' from the op
posite side, that is, from the viewpoint that each local 
fauna represents an unprejudiced local reflection of the 
regional faunal composition and structure. 

8.5. BIOGEOGRAPHICAL INSIGHTS INTO THE 
PHYLOGENY AND FAUNOGENESIS OF 
CARABUS 

8.5.1. Classification, phylogeny, and historical 
biogeography: an unfinished story 

An opinion, currently accepted in biogeographical prac
tice, evident in J eannel's writings that were published dur
ing the middle years of the preceding century, and formal
ized in more recent contributions (Wiley, 1981), is that to 
be reliable, any biogeographical hypothesis about a taxon 
must be based on a sound taxonomic revision, classifica
tion, and phylogenetic analysis of the taxon itself. Fur
thermore, the reconstructed phylogeny should be derived 
from the study of all species that belong to a homoge
neous lineage, at the global scale (Casale, 1988). This kind 
of work could also provide and test area cladograms in a 
well defined area. 

However, in spite of the fact that biogeographers have 
available today many and different principles, methods, 
approaches and techniques (Aa. Vv., 1 981;  Crisci, 2001), 

many of which are accessible in computerized programmes 
(cladistic analysis; absolute and relative dating of fossil re
mains; careful paleogeographic, paleoclimatic and paleoen
vironmental reconstructions of scenarios in the remote past; 
and molecular data), the goal of reconstructing both evolu
tionary pathways and origins of distribution is not easy to 
reach. Reconstructing the phylogeny of Caraboidea is a 
work-in-progress (Ball et aL, 1 998), and origins, relation
ships, and distributions in different continents of the ex
tant tribes and subtribes of the 'supertribe Carabitae' (Car
abini including the genus Carabus, only), Calosomatini (in
cluding Haplothoracina), Cychrini, Pamborini and Cero
glossini), re-examined recently with the support of molec
ular data, are subjects of friendly dispute. Such dispute is 
derived from different phylogenetic and biogeographic hy
potheses (Erwin, 1979; Priiser & Mossakowski, 1 998; see 
also Chapter 7. Phylogetry). 

Similarly, general agreement has yet to be reached about 
the evolutionary history of the genus Carabus, with the 
only consensus so far available, being that the genus is 
monophyletic; with a Holarctic distribution at present and 

CE�f . lL\L PMZT with Calosoma (sensu latissimo, i.e., Calosomatini of authors) 

356 Cf L\PThR 1< BIOGEOGRAPHY 

as adelphotaxon. In all other aspects, the studies on Cara
bus are characterised by different approaches to morpholog
ical evidence, imaginal and pre-imaginal external features, 
structures of male genitalia, and molecular data, different 
classifications and phylogenetic reconstructions (see, for a 
review, Chapters 3. Kl!)' to the adults, and 7. Phylogetry). In 
spite of such uncertainty, and in the light of what is known 
about chorological and ecological aspects of the taxa in
cluded in Carabus, and about geological and climatic history, 
we offer some thoughts about the geographical history of 
the European species of Carabus. 

8.5.2. The scene: Europe and its evolution from the 
Perrnian Period to the present 

Europe, the western appendage of the Euro-Asian conti
nent, is not a biogeographic unit in the sense that its 
boundaries (north-eastern (Urals), southeastern (Cauca
sus, Bosporus), and western (Gibraltar strait)) are not 
insuperable biogeographical barriers. Only some parts of 
Europe are biogeographical units: Mediterranean islands 
or peninsulas, for instance, or mountain chains, such as 
the Alps, Carpathians, and Pyrenees. 

In the last several millenia, the boundaries between the 
different states of Europe have been dictated by political 
factors and not by geological or biological considerations. 
Thus Europe is defined by convention, and this fact does 
not make it easy to treat the geographical history of the 
European segment of a Holarctic taxon, such as the ge
nus Carabus. 

The present shape of Europe is the result of a very long 
and complex process as reflected by evidence derived from 
geology, and study of paleogeography and paleoclimate. 
During the opening of the Neotethys Sea, and the drifting 
of the Cimmerian continents since the Early Permian, 
Apulia (with the autochthonous Ionian units from Dinar
ides, Hellenides and Taurides), represented the western end 
of the Cimmerian continent. In the Triassic Period, 1 80 

mybp, the Alboran, Adriatic and the Irano-Anatolian plates 
were parts of Gondwanaland, and became parts of the 
southern coast of the Tethyan Sea, and hence of southern 
Europe, with their migrations. In the Eocene Epoch, the 
formation of the Atlantic basin interrupted connections 
between Europe and North America. From Late Creta
ceous time (70 mybp) to the Miocene Epoch (15 mybp), 
further continental drifting of the African plate northward, 
closed the Tethyan Sea, between Gondwanaland and Laur
asia, and formed the Palaeo-Mediterranean basin (Barron et 
al., 1981;  Smith et al., 1 981;  Torsvik & Smethurst, 1994). 

Large continental fragments or microplates (correspond
ing, in the opinions of different authors, to parts of present 
Greece, Central Anatolia, Central Iran and Afghanistan) were 
drifting, which favoured exchanges and immigrations - at 
least for the surfaces which were above sea level - of floras 
and faunas. 



However, geologists have not achieved a general consensus 
about sizes, features and limits of these continental sub-units 
that contributed to the formation of Southern Europe, North
Africa and the Near East. Rage (1995), for instance, illustrates a 
series of fully separated fragments in late Cretaceous time (from 
West to East., respectively: Kabylies, the Calabro-Sicilian mas
sif, Alboran, Apulia, and the Dinaro-Hellenic, Anatolian and 
Iranian plates), that partially fused and increased in size later, in 
Mid Eocene time. Some authors hypothesize that., in the Me
sozoic Era, three contiguous subcontinents were present north 
of the African plate: Apulia, Rhodopes and Anatolia. Con
versely, in the opinions of Dercourt et aL (1986), in the East 
Mesozoic Tethys, between the African plate and Eurasia, an 
extensive Greek-Anatolian continent was present., which coin
cides with the South Aegean continent illustrated in the classic 
paper of Furon (1950). 

We believe that ancestors of the present Carabus lineages 
were already present in this remote past, at least in the An
garian area: in fact, highly evolved, harpaloid carabids are 
known from Late Cretaceous deposits of Russia (Pono
marenko, 1 977). Such lineages must have evolved after the 
generally more primitive carabite lineage had become estab
lished. Nonetheless, the occurrence in Europe of Carabus 
species in the Mesozoic Era ( Carabus winkleri Weyenberg, 
1 869, described from Upper Jurassic deposits of Germa
ny), is rightly questioned by Deuve (1994). 

Therefore, the most informative paleogeographic and 
paleoclimatic events must be sought in the Cenozoic Era, 
to hypothesize the origin and present composition of the 
Carabus fauna of Europe. 

The geological evolution of the Euro-Mediterranean 
area in the period since 25 mybp to 3.0 mybp, in which the 
main events of the recent geographic, floristic and faunis
tic evolution of Europe happened, is extensively docu
mented (Fig. 8 . 1 5, see, among others, Rogl & Steininger, 
1 983; Robertson et al., 1991 ). Additionally, several depos
its have furnished fossil wood and pollen of different 
plant species, which made possible the reconstruction of 
both paleoclimate and palaeovegetation in the area since 
the Miocene Epoch to the Present. In particular, from 1 5  
mybp to 3.2 mybp - when the pollen data show in South
eastern France the appearance of plant species more toler
ant to summer drought - a markedly subtropical, wet 
forest existed in the Mediterranean area and in most of 
Europe (see, among others, Grangeon, 1 958; Biondi et 
al., 1 985; Sue, 1 984). 

Despite this generally held view, however, the evolution 
of both climate and vegetation has been much more com
plex in the Euro-Mediterranean area: for instance, until 20 
mybp, the coasts of the Tethys Sea were characterized by a 
hot, arid climate, with steppe or semidesert vegetation (the 
'Ancient Mediterranean' described by Popov; 1 927; Kryzha
novskij, 1965b; and Pravdin & Mishenko, 1980). Pollen evi
dence described by Bertoldi et al. (1989), from Calabria and 
Sicily, show there the presence of Mediterranean vegetation 

as early as 3.8 mybp, moister and less seasonal conditions at 
3.2 mybp, and again arid conditions 2.4 mybp, at the time of 
the onset of Northern hemisphere glaciation, when the Po 
valley hosted montane vegetation (Estabrook, 2001). 

It is important to stress, that the impressive Cenozoic 
orogenic phases, which gave to Europe the main oro
graphic features present today, were of considerable im
portance for the evolution of floras and faunas in the 
area. This led to both the formation and modification of 
massifs and valleys, and climatic modifications which are 
important for isolation and speciation processes and dis
tribution patterns. 

Some main phases can be summarized as follows: 

1 .  In the Eocene Epoch, the formation of the Atlantic 
basin interrupted faunal exchange between Europe and 
North America. In the Oligocene Epoch, the closing 
of the Ural sea made possible important migrations 
of organisms from Asia (Angarian area) to Northern 
Europe (Baltic area), and vice versa. During the time 
interval 25.0-23.0 mybp, the Balkan-Anatolian region 
became a markedly insular area inside the Tethyan Sea. 
In that period, part of central Europe (Armorica) was 
connected with south-western Europe (Tyrrenian area), 
and the latter was fully isolated from the Alpine chain. 
Furthermore, from 25 mybp to Upper Miocene time, 
movements of microplates in the western Paleo-Med
iterranean area of northern (Corso-Sardinian, Baleares) 
and southern (Kabylies, and parts of southern Italy 
and Sicily), strikingly modified the shape of the basin, 
and contributed to the origin of the present biota. 

2. Since early Miocene time (23 mybp), an almost unin
terrupted montane (Alpidic) chain, from the Baetic 
chain to the Balkans, was available for colonization by 
carabids derived from both Angarian and Gondwana
land lineages (Dewey et al., 1 973; Casale & Vigna Taglian
ti, 1 992). Subsequently, from 20.0 to 1 9.0 mybp, im
portant land connections of the Dinaric-Balkan area 
with Anatolia and central-western Asia became possi
ble. At the end of early Miocene time, 1 7.0 mybp, all 
territories of the trans-Tethyan area were definitively 
connected with Eurasia (Dewey et al., 1 973). However, 
a new isolation of the eastern side of the Balkan-Ana
tolian area happened in Middle Miocene time (16.5 -
1 5.8 mybp). Subsequently, at about 1 5  mybp, inter
ruption of connections between the Mediterranean and 
the Black Seas produced an inner sea, which extended 
from Southeastern Europe to the Aral Lake (Para
tethys). The Caucasian area, on the contrary, has been 
characterized by more prolonged insularity or penin
sularity, since early in the Cretaceous Period, in Middle 
and during Upper Miocene time, and in Pliocene time, 
again. Isolation characterized also the Alpine chain, at 
least until Middle Miocene time. Such isolation or semi-
isolation is probably the cause of the peculiar, autoch- C l :\;l .R.\L P \RT 
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B UPPER MIOCENE 1 1 .8 - 10.5 MY. 

EARLY MIOCENE 20.0 - 17.0 MY. 

c 

MIDDLE MIOCENE 14.5 - 14.0 MY. 

Fig 8.15. (A - F) - Palaeogeographic evolution of Euro-Mediterranean area (after Casale & Vigna Taglianti, 1 999; redrawn 
CJ '\ I  ln l .  P\RT from Ri:igl & Steininger, 1 983). 
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thonous, very rich insect ( Carabus included) faunas of 

these montane regions. In the meantime, between 8 

and 5 mybp, new orogenic phases and the formation 

of the Apennine chain gave to the Italian peninsula 

the main features of its present shape. 

3. In Upper Miocene time (6.0-5.3 mybp), the Messinian 
Mediterranean salinity crisis (Hsu et al., 1 977) made 

possible extensive land connections among Europe, 

North Africa and Asia Minor. In this period, however, 

the Mediterranean Basin was reflooded several times 

from the east (Hsu, 1 983); narrow connections of the 
Mediterranean basin with both Paratethys and the In
dian Ocean became possible. 

4. By 5.3 mybp, opening of the Gibraltar Straits, with ex
tensive transgressive phases and the formation of the 

present Mediterranean Sea, gave to the southern coasts 

of Europe the main features of their modern shape. 

5. The Plio-Pleistocene climatic deterioration remodelled 

profoundly both the geographic and orographic fea
tures of Europe, leaving glacial evidence, and modi
fied greatly both the landscape and the biotic scenario. 

Since the end of the Pliocene to the Quaternary Epoch, 
at least seven changes of sea level are known, some 

reaching 1 20 m in difference in the Mediterranean ba

sin (Azzaroli, 1 983; Pirazzoli, 1 991):  important land 

connections between continental coasts and Mediter

ranean islands became possible during the glacial peaks, 

with successions of forest, tundra and steppe vegeta
tion in northern and central Europe, and Mediterra
nean flora along the southern coasts. The Aegean Sea, 

with its present shape, is a recent basin; furthermore, 

during the Last Glacial, and until 7500 years BP, the 

Dardanelles and Bosporus straits, separating today 

Europe from Asia Minor, were transformed into land 
or river valleys, available for migration of plants and 
animals, and the Black and the Marmara Sea were occu

pied by lakes in a state of desalination. 

Only a few traces of the evolution of the genus Carabus 
are visible in this ancient European landscape and these are 

described below. 

8.5.3. The early Carabini in Europe 

Fossil remains of insects are rare and usually preserved 

inadequately and scattered in time and space. Therefore, 

they are scarcely useful for phylogenetic reconstructions. 
However, they may be highly informative about past fau
na! associations and - associated with paleofloristic data -

about the paleoecologic and paleoclimatic conditions 
present in a region. 

Species of Calosomatini and Carabini, belonging to the 

recent genera Calosoma and Carabus, were present in Europe 
at least in early Cenozoic time. On the contrary, as specified 

above, the occurrence of Carabus species in Europe in the 

Jurassic Period is doubtful. Most fossil Mio-Pliocene re

mains, attributed to the genus Carabus, have to be attribut

ed to the genus Calosoma (Lapouge, 1 929-1 932; Casale et al., 
1982), and present morphological features similar, or iden

tical, to those of extant species living in Europe. 

The most ancient representative of the genus Carabus in 
Europe, reported so far, is C. btllieti Mortillet, 1 850, from 

the Oligocene Epoch of France. This fact, however, requires 

confirmation. 

Very informative fossils of Carabus species living in the 
European paleo-continent have been described and illustrat
ed by Deuve (1998b), from the diatornite deposits of the 
Massif Central (France). The high quality of their state of 
preservation, both in elytral sculpture and colour, allowed 

Deuve to furnish an extensive description of these remains. 

One of these belongs to an extinct species, Carabus neuDeuve, 

1 998, from Ardeche (Privas, Saint-Bauzile ), collected in diat

omite deposits of a volcanic lake dated from Upper Miocene 

time (8.5 mybp). In the author's opinion, this taxon is not 
closely related to any extant species, and represents evidence 
of an ancient carabid fauna living in Miocene age forests, in a 

temperate-humid climate. The species was associated with 

faunas no longer living in the region (Macrotermes and Cory

dalidae, among insects; Hipparion, mastodonts and Dinothe
rium, among mammals), but in ecological conditions corre

sponding to those present to-day between 25°N and 30°N 
(South-East Asia, for instance), where many Carabus species 
live in subtropical conditions. At the same time, but on the 
opposite side of Eurasia, another Carabus species, belonging 

to the subgenus Ohomoptems (described in Apotomoptems), 
lived in Japan: its fossil remains are dated to at least 9 .0 mybp 

(Hiura, 1 971 ). 
One elytron of a second specimen, from Canta! (Murat, 

Sainte-Reine), but from a more recent diatomite deposit, 

dating from 5.3 mybp, is more informative from phyloge
netic, ecologic and fauna! points of view. Owing to its mor

phological features, it can be attributed to the recent Asiatic

European species Carabus (Tacl[ypus) cancel/atus Illiger (Deuve, 

1 998b). This finding, associated with the few Pleistocene 

European Carabus remains known so far (see Breuning 1932-

36; Deuve, 1 994) (C. thuerachi Flach, 1 884, from the Pleis
tocene of Germany; C. dz!eduszyckii Lomnicki, 1 894, C. prae
aroensis Lomnicki, 1 894, C. praevio/aceus Lomnicki, 1 894, and 
C. maeandroides Lomnicki, 1 894, from the Pleistocene of 
Ukraine; C. nitens humerosus Lapouge, 1 902, C. nemorafis mala
coptems Lapouge, 1902, C. .rylvestris arietinus Lapouge, 1 902, 
C. violaceus orcinus Lapouge, 1 902, from the Pleistocene of 

Belgium; and C. maeander Fischer, 1 822, a species presently 
living in Northeastern Asia and North America, but found 

several times in deposits of the last Glacial period in Eu
rope), demonstrates the occurrence in Europe, since the Upper 
Miocene, of assosiations · of Carabus and Calosoma species 

very similar to those living today in the same area. This fact is 

very important, because it confirms the limited cladogenetic 

effects of the Plio-Pleistocene paleogeographical and paleo- C I ·:� I !L\ L P \RT 
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climatic events on carabids characterized by slow rates of 

evolution (Priiser & Mossakowski, 1998). It shows only slight 

morphological modifications in this group, as explained by 

Matthews (1979) with reference to fossil remains of Carabus 
from Late Tertiary beds of Alaska. 

8.5.4. Origins of the Carabus species in Europe 

The Darwinian concept of centre of origin (Croizat et aL, 
1974), and concepts such as vicariance and dispersal (Plat
nick & Nelson, 1 978), have been some of the major ques
tions in historical biogeography, which merit consideration 
also today (Briggs, 2000; Estabrook, 2001). The attempt to 
determine the centre of origin of single, extant species, 
seems to be impossible, and sometimes useless (Coope, 
1979a,b), and a conceptual model inconsistent with the 
principles of common ancestry and vicariance. On the con
trary, reconstruction of biogeographical history of homo

geneous, monophyletic lineages (Croizat's generalized tracks, 
very similar to Jeannel's lignees phyletiques) can furnish reli
able information for interpreting modem distributions of 
the extant biota. In our opinion, and in that of several 
authors, this concept may be analyzed as four different ques

tions, i.e.: 1 ,  what is the origin of a taxon?; 2, what is the 

centre of origin of a taxon?; 3, what is the origin of the 

present distribution of a taxon, in relation to that of sym
patric taxa?, and, 4, why do many taxa of different groups 
present similar (or identical) patterns of distribution, or 
chorotypes? European Carabus species provide some clues 
for seeking answers to these questions, as follows. 

1 .  The origin of a taxon may be recognized as an event of 
allopatric speciation that, from a common ancestor, 
produced both the taxon itself, and its adelphotaxon. 
In the European Carabus fauna, excellent examples of 
this process are offered by allopatric or parapatric, closely 
related taxa, such as the Cantabrian C. auriculatus and 
the Pyrenean C. pyrenaeus, several allopatric Alpine 

Orinocarabus species, or C. pseudomonticola in the East

ern Pyrenees and C. vagans in the South-western Alps, 
as peripheral isolates from the widely distributed nem
oralis and cancellatus complexes. For such taxa, paleo
geographic and paleoclimatic data, when available, may 
provide excellent information about causes and times 
of isolation (vicariance), and have been widely used to 
set the molecular clock. 

2. For such taxa, a primary centre of origin may be recog
nized in one section of the area where they presently 
live. On the contrary, this is not possible for species 
presently having a very wide range, or, on the contrary, 
for relict, isolated and very localized species. The first 
type of distribution is represented in Europe by taxa 
such as C. cancellatus, C. granulatus and many others. 

Gl·:>:J · l{ \L PART 2 This section was written by George Ball 
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Excellent representatives of the second type of distri

bution are, among others, C. o/ympiae and C. rychroides. 
The first is presently recognized as a member of the 

Chrysocarabus lineage, morphologically and geographi
cally widely isolated from its relatives, and localized 

presently in a well known Pleistocene refugium of the 
western Pre-Alps. The second species is a high altitude 

element, represented today by two fully isolated popu

lations, living each on a few hectares on two separated 
massifs of the Cottian Alps. Furthermore, it is sympa

tric and syntopic with the close relative C. depressus, 
widely distributed through the Alps. For these taxa, 

nothing (not even molecular data, about C. rychroides: 
Casale et aL, 1998) permits conclusions about centres 

of origin, and the original shape and size of geograph
ical distributions of the cited species. 

3. Hypotheses about origins of the past and present dis

tributions of taxa, connected with those of the other 
organisms living in the same area ('What is a fauna?', 
in Mayr's sense), call for analysis of several facts. Euro
pean Carabus species may be highly informative about 
this topic, as follows. 

8.5.5. The early history of Carabus in the light of 
Palaearctic-N earctic connections2 

Palaearctic understanding of the history of European Car
abus is hardly possible without knowledge about the early 
history of the genus as a whole and its subsequent stages 
and routes of dispersal and vicariance. In this respect, the 
historical connections and faunal exchange between the Palae

arctic and Nearctic regions seem to be of key importance. 
Excluding the introduced species from discussion, there 

are 12 native Nearctic species, and we know something of 
their relationships and geographical distribution of their 
(consubgeneric) related species. We know also that the Ne
arctic Carabus fauna is small. We know that the East Asian
Siberian Carabus fauna is enormous, and that it declines as 

one goes westward toward Western Europe. We know that 
Western Europe and North America were joined, probably 

until the end of the Eocene Epoch. A classic evidence for 
that is demonstrated by the present distribution of the 
relic family Plethodontidae (Amphibia) in the Americas and 
the Mediterranean area. Moreover, there are fossil remains 
of Carabus species described both from Europe and USA 
(see Deuve, 1994). Put otherwise, until that time, what is 

now Western Europe and North America were geographi
cally one. And we know that more recently (Miocene on) 
Western North America and Eastern Siberia were joined 
from time to time by an area referred to as Beringia. Taking 
these matters into account, it should be possible to infer 

, source areas and times of arrival for the elements of the 
Nearctic Carabus fauna (Table 8.9). 



Table 8.9. Western Hemisphere species of Carabus arranged by putative time of arrival (from most to least recent) from 

postulated source areas (source: G. Ball, in litt.). 

No Species 

01 .  C. (Carabus) granulatus Linne, 1 758 

02. C. (Archicarabus) nemoralis O.F. Muller, 1 764 

03. C. (Tachypus) auratus Linne, 1761 

04. C. (Diocarabus) truncaticollis Eschscholtz, 1833 

05. C. (Megodontus) vietinghoffi Adams, 1812  

06. C. (Homoeocarabus) maeander Fischer, 1 820 

07. C. (Neocarabus) taedatus Fabricius, 1787 

08. C. (Diocarabus) chamissonis Fischer, 1 820 

09. C. (Hemicarabus) serratus Say, 1823 

10. C. (Llchnocarabus) vinctus Weber, 1801 

1 1 .  C.  (Llchnocarabus) goryi Dejean, 1 831 
(=limbatus Say, 1823) 

12. C. (Tanaocarabus) sylvosus Say, 1823 

13. C. (Tanaocarabus) finitimus Haldeman, 1 852 

14. C. (Tanaocarabus) forreri Bates, 1882 

1 5. C. (Tanaocarabus) hendrichsi Bolivar y Pieltain, 
Rotger & Coronado, 1 967 

With a rich Palaearctic East Asian-Siberian fauna, we as

sume that movement of immigrant species or autoch
tonous species that are members of groups with a pre
dominantly Eastern Palaearctic distribution, has been into 
the Nearctic Region from the Palaearctic Region, that this 
movement has been via Beringia, and that it has taken place 
comparatively recently, with degree of recency being deter

mined by degree of distinction. Thus, immigrant species 

with arctic/sub-arctic ranges (C. vietinghoffii, and C. truncat
icolfis) are assumed to have arrived more recently, and au
tochtonous, more temperate species (C. sermtus) to have 

arrived earlier, under a northern climatic regime that was 
more temperate than the present one. So, it may be postu
lated that species 04-09 in Tab. 8.9, are Beringian deriva

tives. In contrast, the autochtonous species that are more 
southern and eastern seem not to have had a Beringian 
connection with the Palaearctic Region. Rather, they (through 

their ancestors) are more likely to have had a connection 
with Western Europe, and achieved their present position 
in the N earctic Region when North America was still a part 
of what is now Western Europe. That would put their 
ancestral stocks (for Tanaocarabusand the species pairgoryi
vinctus) in Western Europe in early Tertiary time, and this is 

the main point of this long presentation, and the connec-

Origin 

Introduced; Recent; W Palaearctic 

Introduced; Recent; W Palaearctic 

Introduced; Recent; \'\'. Palaearctic 

Immigrant; Pleistocene; E. Palaearctic 

Immigrant; Pleistocene; E. Palaearctic 

Immigrant; Plio/Pleistocene; E. Palaearctic 

Autochtonous; Miocene?; E. Palaearctic? 

Autochtonous; Miocene?; E. Palaearctic? 

Autochtonous; Miocene?; E. Palaearctic 

Autochtonous; Eocene?; E. Nea/W Palaearctic 

Autochtonous; Eocene?; E. Nea/W Palaearctic 

Autochtonous; Eocene?; E. Nea/W Palaearctic 

Autochtonous; Eocene?; E. Nea/W Palaearctic 

Autochtonous; Eocene?; W Nea/E. Nea./W Palaearctic 

Autochtonous; Eocene?; W Nea/E. Nea./W Palaearctic) 

tion with the historical biogeographical analysis of the Eu

ropean Carabus fauna. 
Since Tanaocarabus has no extant representatives in the 

Palaearctic Region, this lineage must have become extinct 
there - but it must have once been in Western Europe. The 
goryi-vinctus lineage may still have (probably does have) ex
tant relatives, but again, this lineage had to be in Western 

Europe early in the Tertiary Period. Probably, relatives of 

these taxa have to be searched in basic Palaearctic lineages, 

widely distributed presently in Europe, such as Oreocarabus 
(see Breuning, 1932-1937). We need not go into detail about 
differentiation in the Nearctic Region of the invasive ances
tral stocks. 

In summary, it may be postulated that Carabus arose in 

what is now warm temperate Eastern Asia, probably in 
Late Cretaceous time, after Gondwana and Laurasia split 
apart, sundering Pangaea. The Carabus stock differentiated 
by speciation and climatic adaptation, \vith lineages spread
ing westward at different times and under different circum
stances. At least two lineages spread as far as the territory 
that would come to lie to the west of the Atlantic Ocean 
when the Atlantic Basin formed. Later, with development 
of the Beringian connection and northward drift of the 

northern continents, various lineages reached the Nearctic U .'\Lk \I l ' \RT 
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Region, spreading southward and eastward as times and 
circumstances allowed. The early-arriving more temperate

adapted lineages became cut off from their Palaearctic coun

terparts. 
For the autochtonous species (those that are known 

only from the Western Hemisphere, and presumably orig
inated there), No. 07-1 5, the Nearctic 'source area' refers 
to where splitting of the immediate common ancestor 

occurred, whereas the W Palaearctic component refers to 
the ancestral source area (of C. vinctus-goryi; and mem
bers of subgenus Tanaocarabus) and not to the descen
dant species. 

For Tanaocarabus, with four species, the situation is still 
more complex. The immediate ancestor of the species pair 
!Jlvosusjinitimus evidently differentiated in Eastern North 
America, whereas the ancestor of the species pair jomri
hendnchsi differentiated in Western North America - almost 
certainly in northern Mexico. However, that ancestor must 
have come from the Eastern part of the Nearctic Region. 

8.5.6. Biogeographical patterns and underlying 
processes 

Some data and some opinions, able to explicate the meth
ods used in drawing conclusions about ages and origin 
of distributions of the main Carabus lineages in Europe, 
were expressed above. Broadly accepted is the opinion that 
the best way in reconstructing the origin of distributions, 
and chorological affinities among taxa, is offered by phy
logenetic analyses of sufficiently broad and homogeneous 
species groups. In spite of analysis of morphological and 
molecular data (see Chapter 7. Phylogef!y), a definitive con
sensus about the phylogeny of many lineages of Carabus 
present in the European fauna is  not yet available. 
Lapouge, in his monumental Genera Insectorum (1 929-
1932), was the pioneer in connecting phylogenetic infer
ences ('genealogie') with the distribution patterns of the 
examined taxa. The tables of 'primitive' and 'derived' 
morphological characters as described by Lapouge may be 
models for modem cladistics. Moreover, some of his phy
logenetic trees - for instance, the Heterocarabus, Chaetocar
abus, Pseudocechenus, Platycarabus lineage (in agreement with 
the 'genus Cbaetocarabus' sensu Ishikawa, 1984: see Casale 
et aL, 1998); or the lineage including C. genei in the Eury
carabus complex - have been re-evaluated and confirmed 
by modern classifications, some of which were based on 
molecular characters. 

Some other principles (recently discussed by Casale & 
Vigna Taglianti, 1 999), merit explanation. The concepts 
of dispersal (accepted by Croizat et aL, 1974), vicariance, 
and speciation events are self-explanatory (Erwin, 1 981 ): 
dispersal power (i.e. ability of dispersal by individuals, or 
groups of individuals), vicariance (i.e. development of 
geographic or environmental barriers, able to isolate two 
or more genetic pools), and differentiation (both cladoge-
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netic and anagenetic), seem to be irrefutable, demonstrat
ed facts. Another fact, is that earth and climate changed in 

the past, and are changing in the present, more quickly 
and dramatically than some organisms: Europe, and all 
the Mediterranean area, furnish a good example of this 
reality, and of the influence that these changes exerted in 
different, proximate areas, on the diversity of life and 

fauna! assemblages. 

At different times, phytogeographers and zoogeogra
phers have recognized patterns of distribution for plants 
and animals living in the Euro-Mediterranean region. As 
for other areas, the result has been a series ofbiogeograph
ical provinces and/ or postulated biogeographic relation
ships, the details of which were not accepted by all eco
geographers, botanists and zoologists. In this area also, the 
conflicting approaches between dispersalists, more atten
tive to ecological, dynamic recent factors, and historical bio

geographers, more influenced by paleogeographical aspects, 
are evident. Phytogeographers and vertebrate zoologists 
are mostly representative of the first group. Soil fauna work
ers, including many entomologists - mostly carabidolo
gists, adherent to the J eannelian school - are as a rule parti
sans of the second approach. 

At the moment, and in spite of recent efforts (Salomon, 

2001), it seems evident that a unified theory on the devel
opment of recent biota and its geographical distribution 
does not exist. Therefore it is important to avoid simplistic 
reductionism. The taxon pulse model proposed for cara
bids by Erwin (1981), as a unidirectional series of habitat 
shifts and specialization (different, in this unidirectionality, 
from Wilson's taxon cycle theory), provides a satisfactory, 
narrative explanation at least at higher levels and over long
er intervals of time. 

Concerning European Carabus species and associations, 
from the historical point of view; some aspects merit par
ticular attention. They will be illustrated in terms adopted 
recently by Casale & Vigna Taglianti (1 999), dealing with the 
Anatolian carabid fauna. The available facts are: highly var
ied ecological associations (and associated structural and 

functional adaptations); fauna! associations; topographical 
associations; geological history of the area, and fossil evi
dence of Tertiary forests, with some scarce remains of Car
abus species, which lived and evolved in those forests. Also 
available are data about diversity (number of species and 
subspecies) and divergence, both in morphological features 
and life historr The taxa involved provide patterns which 
emerge from a combination of diversity, divergence and 
geographical distribution within Europe, and a relation
ship of the European taxa - or populations - to taxa oc
curring elsewhere. These patterns must be interpreted in 
terms of evolutionary processes. 

The first objective fact that we have available, is the di
versity in Europe of the genus Carabus as a whole (see 
section 8.3. and Fig. 8.2). As pointed out above, the rich
ness of specific and subspecific taxa is evident. The drifting 



of microplates and the early evolution of the Euro-Medi

terranean area seem to have contributed elements of the 

early carabid assemblages, represented today by markedly 

isolated carabid lineages. A more careful examination of 
taxa and their geographical patterns of distribution per
mits postulating the history and evolution of some of the 
most ancient representatives of the genus Carabus in Eu

rope. In particular: the original position during the Meso

zoic Era of a section of the European paleo-continent on 
the northern side of the Tethyan Sea, probably allowed in 
this area the occurrence of the most ancient Carabus lineages 

since the Eocene Epoch, ancestors of both European and 
Nearctic elements preceding formation of the Atlantic Ba
sin. Subsequently, in the Oligocene age, closing of the L'ral 
Sea between the Angarian (Asian) and the Baltic areas, al
lowed the immigration to Europe of other ancient Carabus 
elements, and highly enriched the diversity of the genus in 
the Western Palaearctic. 

Nevertheless, land movement, as an explanation of the 
current distribution of carabids in restricted areas, is a factor 
which must be used with prudence: for instance, in the 
biogeographical analysis of carabids of Sardinia, Casale & 

Vigna Taglianti (1996) recognized, among some 350 spe
cies known at the time, not more than 5 species (isolated at 

generic rank), the occurrence of which can be explained only 
by the well documented drift of the island in the western 
Mediterranean area. 

The processes explaining speciation, diversity, and 
present distribution of most insect taxa in Europe, includ
ing Carabus species, are evidently both vicariant, i.e. eco-geo
graphic or climatic events which split an original distribu
tion, with subsequent isolation of genetical pools in ances

tor phyletic lineages; and dispersal subsequently of species 
(by flight in long-winged species, or individuals: Lindroth, 
1 979), using available land connections, or over narrow sea 
barriers, and then movements of various stocks as dictated 
by changing climate and changing topography (Platnick & 
Nelson, 1 978). 

The ancient connections between the Balkan Peninsula 
and Asia Minor in Upper Oligocene and in Miocene time 

again, and extensive connections of Europe ·with Asian 
territories in different phases of the J\fiocene, allowed the 
immigration of sub-tropical, forest-dwelling lineages, an
cestors of taxa today represented by distinctive endemics 
(of the subgenera Procerus, Chrysocarabus and lvfacrothorax, 
for instance), mostly localized in regions of Southern and 
Eastern Europe. During Upper :Miocene to Early Pliocene 
time, land connections (particularly impressive during the 
Messinian Mediterranean salinity crisis), new orogenic phas
es, and changes of climate and vegetation, contributed to 
important faunistic changes. These changes included clado
genetic events and increased diversity, by means of spread
ing of thermophilic lineages from North Africa, Asia Mi
nor, \X'est and Central Asian regions to Europe, and phas
es of isolation and differentiation. 

Subsequently, Pleistocene climatic changes and fluctua

tions, \vith the availability of refugia during the glacial and 

interglacial (hot) phases, new patterns of vegetation, exten

sion of steppes, and new land connections (made possible 
by marked sea level changes of the Mediterranean in the 
glacial peaks), produced the present pattern of the carabid 
fauna. Additionally, Pleistocene isolation and survival of 

relicts, modification of several patterns of distribution, and 
adaptive specialisation to different environments, contrib
uted to development of the modern Carabus fauna in Eu
rope. Furthermore, immigrations to East Europe of Asian
European or Siberian, taiga, tundra or steppe dweller ele
ments are traced to the last glacial interval (18.000 ybp). 
More recently, in post-glacial time Qast 10.000 years), exten
sion occurred of geographical ranges of silvicolous species 
into deglaciated or ice-free places that had become re-forest
ed: lowlands, slopes, valleys and ridges in the main Euro
pean mountain chains. 

If historical, long-term processes provide a satisfactory, 
narrative reconstruction of the composition of the extant 
carabid fauna as a whole, some other information, and 
other processes, are necessary to explain in detail the present 
distribution of Carabus species in the area. These other pro
cesses involve different ways of life, and related adaptive 

features and modifications. This additional information is 
provided by an ecological (both auto-ecological and syn
ecological) approach to the fauna! assemblages. 

Macroptery is known in only three Carabus species (C. 
granu!atus, C. c/atratus, and, locally, C. italicus) . These spe
cies correspond with Darlington's hygrophiles, or with 
Erwin's waterside or lowland generalists, or plesiotypes. 
However, macroptery does not necessarily result in a high 
dispersal power and a large distribution area. Among the 
above cited species, the first two present a widespread 
Eurasian distribution, but C. italicus is endemic to Italy. 

In contrast, almost all other Carabus species in Europe 
are represented by brachypterous or micropterous forms, 
corresponding with Darlington's mesophile geophiles, or 
with Erwin's apotypes. Many of these present a markedly 

reduced or scattered range of distribution, and low dis
persal power, in spite of the ability of some to colonize 
wide altitudinal ranges: among others, we cite C. soheri, a 
species living at altitudes from 200 to 2200 m, in forests as 
in alpine pastures, but endemic to the Western Alps and to 

the Ligurian Apennines, and in some sections of its range 
markedly localized and unable to colonize apparently suit
able, contiguous biotopes (Casale & Cavazzuti, 1 975). 

On the contrary, many flightless species are widely dis
tributed: Carabus auratus, C. auronitens, and C. coriaceus, al
though represented in Europe by subspeciated or semi
speciated forms, are good examples ofbrachypterous spe
cies with a wide geographical range, high dispersal power, 
and ability in colonizing, by walking, available terrain. Be
ing however flightless, heavy, and large-sized insects, the 
representatives of the genus demonstrate little aptitude as CJ:'.J �.\L l' \RT 
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colonizers of islands by passive means. This is demon

strated by the low number of extant species present in the 

Mediterranean and circum-European islands, a subject on 

which further data are provided below. In other words, 
brachyptery not always results in low dispersal power, or 
low genetic flow, and vice versa. In Europe, brachypterous 
species demonstrated a very efficient, impressive ability in 
re-colonizing alpine valleys and high altitude ridges and 
moraines in recent millennia, or lowland areas reforested in 
recent centuries (see Chapter 6). Conversely, two of the 
three Carabus species that maintained winged individuals 
(C. clatratus and C. italicus) show - such as many carabids in 
tropical areas - reduced or scattered ranges of distribution; 
they demonstrate to-day only restricted dispersal power, 
and are declining owing to loss of habitat. This datum, 
and the recent discovery of the remains of an extinct Mi
ocene age species adapted to sub-tropical forests (C. neli 
Deuve, 1998, cited above), suggest massive extinctions of 
Carabus species induced by the Upper Miocene climatic de
terioration in Europe, and their substitution by lineages 
tied to a temperate, seasonal climate. 

Therefore, it seems clear that the diversity and compo
sition of the extant European Carabus fauna has been 
influenced not only by historical events, but also by eco

logical constraints, and availability of varied habitats 
(marshes, open lands, forests, high mountains) and 
trophic resources. In this context, some evolutionary pro
cesses seem important. Among these, evolution towards 
a larger size in some groups (some European Carabus 
species of the subgenera Procrustes and Procerus are among 
the largest in size in the genus), seems to be a favourable 
adaptation in attacking and eating large-sized prey (for 
example, some terrestrial gastropod molluscs). Such spe
cialisations are present in cychrisized or macrocephalic 
forms, co-existing, some of both types in the same sub
genus (such as Plarycarabus), and are in agreement with 
phylogenetic hypotheses (Casale et al., 1998). 

Competition, and exclusion among species occurring in 
one and the same habitat, seem to be prominent features 
of European Carabus associations. For example, nine Cara
bus species (and three Cychrus species) are syntopic in the 
same biotope of the high Sessera Valley, at 1500-1600 m, in 
the Pennine Alps (C. granulatus, C. cancellatus, C. monticola, 
C. concolor, C. glabratus, C. intricatus, C. depressus, C. germarii, 
C. o!Jmpiae) (Casale & Vigna Taglianti, 1992). None of these 
is closely related to any of the others, and some of these 
exhibit different periods of activity and breeding, larval 
development, different habitat choices to forests or alpine 
pastures, respectively, or feed on different prey. 

As a rule, sister species tend to be distributed allopatri
cally or parapatrically. Among the best studied examples, C. 
depressus and C. creutzeri are sympatric in the Central and 
Eastern Alps, but ecologically fully segregated - the first on 
crystalline soil, the second on limestone - and are not syn
topic (Brandmayr & Zetto Brandmayr, 1988). Thus, al-
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though living in the same area, they do not hybridize in 
nature (Casale et al., 1 998). 

Another impressive example of allopatric occurrence of 
closely related species is provided by two Orinocarabus spe
cies in the Western Alps, where C. putwsianus bisioi, in a 

small area of syntopy with C. fairmairei, lives segregated on 
narrow, stony ridges at 2800-3000 m, while the second spe
cies colonizes alpine pastures from 1 800 to 2800 m (Cavaz
zuti & Meli, 1999). 

This situation, however, cannot be generalized: C. (Plary
carabus) depressus and C. (Plarycarabus) rychroides are fully 
syntopic in the two massifs of the Western Alps (in which 
the second is localized), present the same period of activ
ity, and eat the same prey; nevertheless, the pre-zygotic 
and post-zygotic barriers seem to be very efficient, be
cause only a few natural hybrids generated by the two 
species are known. 

These facts, associated with the shift to cold, wet or high 
altitude habitats by hygrophilic elements in hot, dry peri
ods, suggest that some older elements of the montane 
fauna once occupied forested lowlands and were displaced 
from there when changing climate allowed differently adapt
ed species to enter the lowland habitats. A few European 
Carabus species presently seem to be exclusively high alti

tude dwellers. In fact, several Orinocarabus, Chrysocarabus, 
Plarycarabus species are able to reach or exceed 2000-2500 m 
in the southern massifs, colonize moist forests of beech or 
fir-tree at 1000-1 500 m in Central Europe. 

Owing to the facts presented above, the comparison 
of association ('communities', or 'taxocoenoses') struc
tures seems to be less informative from the viewpoint of 

historical biogeography. Many of these associations are, 
at least in the highly dynamic and varied Euro-Mediterra
nean area, a kaleidoscopic assemblage of taxa (many en
demic), with different origins and relationships (see sec
tion 8.4 and Appendix 8.2). It seems evident, in fact, that 
particular caution must be exercised in attributing ecolog
ical constraints to caraboid species (Carabus included), 
whose ways of life are scarcely known. This attribution 
seems to be favored by ecologists working with carabid 
beetles; but a very abundant literature (Lovei & Sunder
land, 1996) demonstrates that many so-called specialized 
carabids can adapt, at least in temperate regions, to differ
ent and changing habitats (about the European Carabus 
species, see Chapters 5. Species Accounts and 6. Biology and 
Ecology). Closely related species (or adelphotaxa), with the 
same morphological modifications (C. granulatus and C. 
menetriesi, C. ulrichii and C. italicus, C. nemoralis and C. 
pseudomonticola), present markedly different geographical 
ranges, and colonize a wide or narrow altitudinal range, 
respectively, or biotopes very different in environmental 
conditions. Some of these species also modify their life 
cycles and activity periods, in agreement with different lat
itudes and altitudes. Consequently, and owing to the oc
currence of numerous endemics, in the European regions, 



some faunal structures, in apparently similar environ
ments, are markedly different from each other in Carabus 
species composition; or, conversely, some are very similar 
in different environments. 

8.6. GEOGRAPHICAL HISTORY OF EUROPEAN 
CARABUS SPECIES: A SCENARIO 

The preceding data illustrate some aspects of the diversity 
of the European Carabus fauna, in terms of paleogeographic 
and paleoclimatic events, heterochronic phases of colonisa
tion, overlap of taxa of different origin, local speciation 
and subspeciation, and ability, for some species, to adapt 
their way of life to changing ecological conditions. The com
plexity of the data shows how difficult it is to provide a 
detailed picture of the evolution of the genus Carabus in 
the area, in terms of historical biogeography. Nonetheless, 
using the available information about the beetles, their in
ferred relationships, and their geographical distribution, 
some hypotheses are possible, compatible with both pa
leogeographic and paleoclimatic data. 

1 .  The most ancient Carabus elements in Europe date 
probably to the Eocene epoch, preceding the forma
tion of the Atlantic Basin: the occurrence of the most 
isolated Cara bus species in the Nearctic Region, proba
bly derived by Holarctic lineages - and overlapped pres
ently to some recent, Pleistocene Behringian immigrants 
- support this hypothesis (see section 8.5.5). Since Oli
gocene time, the closing of the lJral Sea Basin, alpine 
orogenic phases, and extensive land connections avail
able both between the Angarian and the Baltic area, 
and among different sections of the future European 
paleo-continent, made possible dispersal of the most 
basal Carabus lineages, ancestors of the modern sub
genera. Notable in this context, is that the modern 
representatives of the subgenus Tacf?Jpus, recognized 
as the first group at the base of the genus (see Chapter 
7. Pf?yfogeny), are at present, typically Euro-Sibirian (C. 
cancel!atus), or European elements. Therefore, owing 
to reasons previously stressed, nothing permits local
izing exactly the area in which these early cladogenetic 
events happened. Angara, however, has been probably 
the main center of origin of most Carabus lineages, as 
demonstrated by the overall pattern of diversity of 
the extant lineages of the genus. 

Two other evidently basal lineages (in the sense of the 
phylogeny proposed in this contribution (see Chapter 
7. Pf?ylogeny), i.e. Iimnocarabus and Hygrocarabus, have to
day only a few extant representatives, the first in Eurasia 
(C. c!atratus) and the second in Europe (the sister taxa C. 
vario!osus and C. nodulosus). The phylogenetic relation-

ships of Ffygrocarabus are not yet definitively ascertained. 
Iimnocarabus could be a representative of the very di
verse AngarianApotomoptm1s lineage, if the Spinulati (in 
the sense of Ishikawa and Deuve) is confirmed as a 
monophyletic unit. If so, C. (L.) c!atratus (in the widest 
sense, including the East Asian subsp. C. c. maackt), 
should be recognized as a more recent, Plio-Pleistocene 
immigrant to Europe from Asia. 

2. Since Early 1'Iiocene time, the less specialized basal lin
eages, ancestors of the modern Carabus, were probably 
present in extensive sections of the European paleo
continent: both Archeocarabi (Archicarabomorphi plus Li
pastromorphi partim, recognized as a paraphylum), in
cluding ancestors of the modern subgenera Carabus, Eu
carabus, Morphocarabus, and Archicarabus); and Metacara
bi (L!bifera partim, including ancestors of the modern 
subgenera Hemicarabus, Oreocarabus, Orinocarabus, Aleso
carabus, Tomocarabus and Ctenocarabus). 

Since the end of Early Miocene time (23 mybp) to the 
beginning of Upper Miocene time (8.5 mybp), new ex
tensive land connections, closing of the Tethyan Sea, 
formation of the Paleo-Mediterranean basin, and cli

matic changes (with further extension of tropical and 
sub-tropical, lowland and montane forests), permitted 
increased diversity, thanks to the more recently derived, 
specialized Asiatic-European lineages of the longiman
dibularan Neocarabi. These lineages produced, in differ
ent sections of the Euro-Mediterranean area, the ances
tors of the modern subgenera Chaetocarabus (with its 
Anatolian Heterocarabus adelphotaxon), P!atycarabus, ln
iopacl!JS, Chrysocarabus, Macrothorax, Proceros, Procrostes 
and }vfegodbntus (the last-named, in the narrow sense of 
the present monograph, excluding Pacl!Jcranion). The 
available paleo-maps of the period between 20.0 and 
10.0 mybp, and in particular those of Mid Miocene age 
(Rog! & Steininger, 1983), together with the paleo-cli
matic and paleo-ecological evidence are compatible with 
the origin of the ancestors of the modern taxa, not only 
by processes of allopattic (vicariance) speciation, but also 
owing to structural specialization to live in montane 
forests and eat special prey, such as gastropod molluscs, 
with subsequent morphological modifications, such as 
brachyptery, reduced dispersal power, and shifting to 
large size, macrocephaly, or cychrization. 

Examples of very large sized carabids ('procerization ') 
in the Euro-Mediterranean area are several representa
tives of the subgenera Proceros, Megodontus and Procrostes. 
Macrocephaly ('licinization ') and cychrization co-exist in 
the subgenus Platycarabus, the extant species of which 
originated in Central Europe, Alps, Carpathians, and 
the Dinaro-Balkanian area, from a common, T ribax-like 
ancestor (Casale etaL, 1998). ,; 1  '. f '. R .\ I .  i' \ RT 
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The southern Mediterranean (North African) lineages, 

ancestors of the present representatives of the sub

genera Macrothorax, Cathoplius and Eurycarabus, expand

ed their ranges in Northern Africa. Since 10  and 7 mybp, 
a representative of the common ancestor of the extant 
subgenera Eurycarabus and Nesaeocarabus was respon
sible for a single event of colonization of the Canary 

islands from the western (Atlantic) coast of Africa: this 

hypothesis is supported by both morphological, mo
lecular, and geological data (Priiser et al., 2000). 

3. During the Mediterranean salinity crisis (7 . 1 -5.3 mybp, 
definitively interrupted by the opening of the Gibral
tar strait), important climatic changes, with reduction 
of tropical forests, more xeric conditions, and marked 
seasonality, profoundly modified the biota extant at 

that time. Possible extinctions occurred of species adapt -
ed to tropical environments (documented by fossil ev
idences: C. neli Deuve, 1 998). In contrast, range exten
sion occurred for Carabus species more adapted to tem
perate conditions. 

At that time, probably the main features of the pres
ently extant Euro-Mediterranean Carabus fauna 

emerged. This hypothesis is supported not only by 
remains of Carabus cf. cancellatus in Southern France, 
(5.3 mybp: Deuve, 1 998b), but also by the history of 
the colonization of the Western Mediterranean areas 
by some Carabus representatives (see Priiser & Mossa
kowski, 1 998). In this period, extensive land connec
tions, through different parts of the Western Mediter

ranean area, allowed dispersal by flightless insects. These 
dispersals produced the present patterns of distribu
tion of several western Mediterranean Carabus lineag
es. Among these were the early colonization of south
western Europe, from northern Africa, by Ctenocara
bus species, and of Southern Europe, the Balearic is
lands, Sicily and Sardinia by Macrothorax and Eurycara
bus species. This spreading left evidence in various spe

cialized extant forms which have speciated, semi-speci
ated or sub-speciated. Examples are, in particular, the 
Corso-Sardinian C. (E.) genei and the Sicilian C. (M.) 
planatus, the latter strikingly localized today in meso
philic, montane forests in the north of the island); 
and several markedly distinct subspecies of C. (M.) 
rugosus and of C. (C.) melancholicus. 

The history of colonization of the western Mediterra
nean area by C. (M.) morbillosus, and the origin of its 
presently scattered populations on the mainland and 
in several isles and islets, are less clear, and merit fur
ther investigation. At least the Calabro-Sicilian sub
species, C. morbillosus alternans, and the Sicilian subspe
cies, C. (Eurycarabus) f faminii are markedly distinct from 

all North-African populations known so far of both 
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species, and therefore their colonization of Sicily could 

date to a rather remote past. However, several popula

tions of C. morbillosus in southern Spain, Corsica, Sar
dinia, some small Mediterranean islests, southern 
France and central Italy, which are scarcely or not differ
entiated, have, at least in part, more recent origins, some 

of which are anthropogenic (Casale et al., 1 987). It is 
also to be stressed that, apparently, in Messinian (Low

er Pliocene) time, only one lineage of European Cara
bus- the subgenus Mesocarabus- colonized Africa from 
Europe, dispersing from the Iberian Peninsula to 
North Africa. This event is marked by the presence of 

the extant species, C. (M.) rijfensis Fairmaire, 1 872, pres
ently localized in the Rif massif (northern Morocco). 

4. In Early Pliocene (5.0 mybp) time, extensive transgres
sive phases, and the formation of the present Mediter
ranean Sea, interrupted the main land connection be
tween Europe and North Africa, and at about 3.5 mybp, 
some areas inland, such as the Padanian Plain, were 
invaded by the sea, while tropical and sub-tropical con
ditions prevailed in large sections of Europe. Based 
on the evidence provided above, supported by molec
ular data, we assume that the main cladogenetic events, 
including speciation, in the genus Carabus, concluded 

at about this time. Only limited semi-speciation or 
sub-speciation may be recognized in the following 
millennia, in which, however, the geographical ranges 
of several European species were modified profound

ly; many species probably became extinct; and some 
species extended their ranges to Europe from North

ern and Central Asia. 

5. The Plio-Pleistocene climatic deterioration, marked es
pecially by glaciation, remodelled profoundly the geo
graphic and orographic features of Europe. On this topic, 

a very extensive literature is available: boundaries of the 

ice surfaces, geo-morphological effects on the landscape, 
dates of glacial maxima and inter-glacial phases, and 

changes of climate and vegetation are documented ex
tensively. As for island biogeography, evolution of bio

ta in the Quaternary Epoch has been, and is presently, 
one of the most exploited fields of investigation by 
biogeographers, ecologists, and general biologists. 

Concerning carabids, and the theory of Pleistocene refu
gia, it would be instructive, especially for the uninitiated, 
to study one of the last papers written by one of the 
leaders on the topic (Lindroth, 1 979). But many more 
recent contributions on the natural history of the genus 
Carabus are cited in the section 6.6.2. Dijferentiation and 
population history of Chapter 6. Biology and ecology. 

Some aspects, however, merit review here. Recently, for 
instance, Focarile (1 987), and Casale & Vigna Taglianti 



(1992), dealing with the carabids of the Western Alps, 

questioned again both the concept and the limits of the 

term refugium, with reference to the European southern 

chains and massifs. The questions were: refugium for 

what taxa? and from what environmental circumstanc

es? For mesophilic, forest-dwelling species, relicts of trop

ical and sub-tropical Tertiary faunas, that survived in 

'glacial refugia' during the catathermic peaks? Or for mi

crothermophilic species, previously adapted to tundra, 

or high altitude habitat, during hot, xeric, inter-glacial 

periods (the Present included), in areas that very correctly 
Lindroth distinguished as 'interglacial refugia'? 

In the southern massifs, and also in some areas of 

central and northern Europe, action of the Ice Age 

was not so destructive as claimed by some authors. 

Suitable for colonization by insects, as emphasized 

by Lindroth and Holdhaus, have been nunataks (ridge 

tops and mountain tops emergent from ice cover). 
Additional sites near glaciers have been available, also, 
such as: alpine valleys, forests fringing glacial fronts, 

and broader bands of vegetation that escaped cover 

by glacial ice. 

Entomologists familiar with some Orinocarabus spe

cies, able to colonize denuded moraines and ridges up 

to 3000 m, or to climb on vertical, stony walls, and 
adapted to hibernate for ten months per year, may 

rightly suppose that several carabid species were adapt -
ed to survive markedly adverse conditions associated 

with proximity to glacial ice. The conclusion was that, 

at least in some areas and for epigean, vagile insects, 

the processes of isolation and vicariance were not so 
dramatic and extended in time. This conclusion ex

plains why the hypothesis of intense Pleistocene spe
ciation is not accepted presently for insects with slow 
rates of evolution, such as Carabus species. 

More generally, the climatic deterioration modified land

scape, environment, and diversity of life, and caused 

probably extinction of relict species adapted to sub

tropical conditions. 

But some events increased diversity of other insect lin

eages, as well as some of Carabus. In Europe, cold and 
dry conditions favoured development of extensive ar

eas of tundra and steppe during the glacial maxima, 

while evergreen forests (taiga) and temperate deciduous 
forests were fragmented and allowed the immigration 
of cold-adapted insect faunas from Northern and Cen
tral Asia to Eastern Europe (see, for a recent analysis of 
the palaeoecological data in last glacial ma..ximum, 1 8000 

ybp, and the mid-Holocene, 6000 ybp (Prentice et aL, 
2000). Such changes during the last two million years are 

reflected in at least six events, as follows. 

(1) Survival of relict, isolated (morphologically and geo

graphically) species, some in very reduced refugial 

areas, adapted to either moist, montane forests, or to 

high altitude environments, and presently with reduced 
or very reduced geographical ranges. C. o!Jmpiae and C. 
rychroides, are good examples; but also C. solieri in the 

southwestern Alps, C. planicollis in the Transylvanian 

.Mountains, and other species, provide excellent evi

dence of a Late Tertiary (i.e., pre-Quaternary) Carabus 
fauna, and show scarce or no dispersal power in re

colonizing proximate areas which became suitable post -
glacially. 

(2) Vicariance, i.e. isolation of gene pools by fragmenta

tion of geographical ranges, with subsequent cladoge

netic events (further data are provided for this topic in 

the section 6.6.2. Differentiation and population history of 

Chapter 6. Biology and ecology). 

Semi-speciation and sub-speciation in the C. monilis com

plex in Central and Southern Europe, is a classic exam

ple stressed by Thiele (1977). But many other taxa offer 

analogous, excellent examples of Pleistocene differenti

ation, 'With different degrees of both morphological di

vergence and genetic distances, in relation to different 

ages and times of isolation, and different dispersal power 

in different populations. Examples are: the carefully in
vestigated auronitens-punctatoauratus complex (for which 

a recent, extensive literature is available, see Chapter 5); 

the hampei, violaceus, intricatus-lefebvrei, lusitanicus-macro
cephalus complexes; several close Orinocarabus representa

tives, vicariant in different sections of the Alpine chain, 

the taxonomic rank (specific or sub-specific) of which is 

questioned (see, as example, the homogeneous hetero
morphus-cenisiusfairmairei group); some Platycarabus spe

cies sub-speciated in Alpine, Dinaric and Carpathian ref

ugia; and several others. 

Concerning this subject, a paradigmatic example is pro

vided by C. solieri, as illustrated by Rasplus et aL (2000), 

and supported by molecular data. 1ne two highly dif

ferentiated subspecies, solieri solieri and solieri bonnet
ianus, seem to have originated in two different glacial 
refugia, separated by the Younger Dryas glacial maxi

mum. 

The Carabus populations occurring as fossils in late 

glacial deposits in the British Isles, hO\vever, are mor

phologically identical to the extant conspecific popula
tions, with only moderate differences in their present 
geographical ranges (Coope, 1 979a,b ) .  

(3) New spreading, b y  relatively few Carabus species, 

through the .Mediterranean area during the glacial max

ima, as new land connections between proximate is- \;l , °'\ l  R \L P \ ln 
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lands, islets, peninsulas and mainland became possi
ble, owing to the impressive decrease in sea level (as 
much as -120 m) in different periods. These sea-level 
oscillations, however, did not allow further land con
nections between Africa and Europe. 

In these catathermic phases, some silvicolous Apen
nine species reached Sicily from southern Italy, leav
ing - probably owing to genetic drift and founder 
effect - moderately differentiated forms (i.e. C. lefeb
vrez), or undifferentiated populations (i.e. C. convexus, 
among others) . The same origins haye the more or 
less differentiated forms of C. coriaceus present today 
in the Aegean Islands, with the Ionian (both Greek 
and Italian) forms of C. coriaceus close to C. coriaceus 
mediterraneus, and several populations of Carabus spe
cies living in the islets that fringe the Dalmatian coast 
and western Anatolia. Furthermore, suitable land 
connections between the Bosporus and Dardanelles, 
until 7 .500 ybp, made possible the immigration to 
the Balkans of a few Anatolian species of the sub
genera Archicarabus, H eterocarabus, Lamprostus and Pro
cerus (Casale & Vigna Taglianti, 1 999), or vice-versa. 

( 4) At least in some phases of the glacial stadia, and in the 
phases of re-colonization by arboreal vegetation in the 
inter-glacial, or last post-glacial stadia, extensive spread
ing was possible of several tundra, steppe, or taiga 
adapted species, from Siberia and western Asia to east
ern Europe. Evidence of this spreading is provided by 
the extant populations of several species of the sub
genera Tracl!Jcarabus, Diocarabus, Aulonocarabus and 
Pacl!Jcranion. Among these, C. maeander is impressive. 
A boreal species localized presently in northeastern Asia 
and North America only, fossilized remains were found 
in several deposits of the last Glacial stage in Europe. 
The simultaneous availability of both steppe, open 
habitat, and extensive land connection in Glacial peri
ods, was particularly favourable to representatives of 
the subgenus Pacl!Jstus, which reached Europe and the 
eastern Mediterranean area from western Asia. This 
lineage colonized respectively both eastern Europe with 
the extant, polytypic C. hungaricus, Greece and Aegean 
islands from Asia Minor with C. graecus (and its de
rived, moderately differentiated from, C. (P.) trojanus), 
and the Italian Peninsula from the Balkans, with C. 
(P.) cavernosus (represented today by the subspecies C. c. 
variolatus, localized to the montane pastures of some 
massifs in Southern Apennines. 

Therefore, if this picture is correct, the present distri
bution of C. cavernosus - such as the trans-Ionian dis
tribution of C. (Oreocarabus) preslii - has to be recog
nized as a relict of an originally circum-Adriatic, or trans
Adriatic, Quaternary distribution, and not a very an-

368 Cf L\PTI R K BIOGEOGRAPHY 

cient, Tertiary pattern of distribution in the classic sense 
of Gridelli (1 950). 

(5) In Holocene time (last 1 0.000 years), new events mod
ified the previous geographical ranges of many spe
cies, and are the subjects of investigation by ecological 
biogeographers, population ecologists and geneticists, 
rather than by historical biogeographers (see Chapters 
6 and 7). Of particular interest is the spreading of silvi
colous or montane species, provided with a more or 
less high dispersal power, and able to extend their geo
graphic ranges in the reforestation phases subsequent 
to the last glacial age, or to follow the pioneer vegeta
tion in colonizing the moraines at high altitude. This 
process produced similar patterns of distribution in 
different species. A carefully studied example (Weber, 
in litt.) is offered by the adelphotaxa C. (Hygrocarabus) 
variolosus and C. (H.) nodulosus, which present today a 
geographical range markedly coincident with that of 
the polytypic C. (Platycarabus) irregularis (see maps in 
Chapter 5). Probably, as strictly silvicolous taxa, they 
survived in two glacial age forest refugia, in the Dinar
ian and the Carpathian mountain chains, respectively. 
From the Dinarian refugium, C. nodulosus and C. img
ularis spread westward and then northward; from the 
Carpathian refugium C. variolosus and C. irregularis 
spread north-westward. This ability to re-colonize avail
able re-forested lands in the last millennia, or in the 
last several centuries, is documented by several, recent 
contributions. In particular, the auronitens-punctatoau
ratus complex offers an excellent model for research 
on: morphological differentiation (with taxonomic im
plications), genetics, dynamic and age structure of pop
ulations and metapopulations, identification of glacial 
refugia, and ways and times of dispersal (Assmann, 
1995; Assmann et al, 1 994; Hockmann et al, 1 998; 
Niehues et al, 1 996; Reimann, 2000; Schwoppe et al, 
1 998; Teri utter, 1 991 ). Furthermore, C. auronitens was 
able to colonize, from central Europe, two reduced 
sections of the southern side of the Alps, following 
the re-forested slopes of the Dora Baltea valley in north
western Italy, and the Adige valley in north eastern Ita
ly, respectively (Casale et al., 1982), just as C. nemoralis 
succeeded in doing. 

Other species, however, showed a very reduced dis
persal power at present: not only several cited, impres
sively localized, steno-endemic and relict taxa, but also 
others - with a present wide distribution - in some 
sections of their range. C. glabratus is a good example 
of a eurytopic species with a low dispersal power in 
Central Europe (Assmann, 1998). 

(6) Finally, man has served as a biogeographic factor for 
European Carabus species, not only in reducing geo-



graphic ranges owing to modification or destruction 
of suitable habitats, but also in increasing ranges by 

providing passi,-e transportation. The successful 
trans-continental introductions of C. granulatus, C. 
aura/us and C. nemoralis, from Europe to North Amer
ica, are the most famous examples. But more reduced 
movements among coasts, isles and islets of the 
Mediterranean area (by species such as C. morbillosus 

and C. coriaceus), or among inland territories (by spe

cies such as C. septemcarinatus and C. varians), are doc
umented and cited (see Chapter 5. Species acrounts) . 
The very recent discovery of an introduced popula
tion of C. montivagus in the eastern Italian Alps (Vi
gna Taglianti et al, 2000), confirms that probably other 
cases of anthropogenic introductions occur, but have 
not been ascertained yet. 
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APPENDIX 8.1. Distribution, taxonomic and chorological characteristics of Carabus species in Europe 

AbbreviationS'. 
IC - Island; FC - Fennoscandia (including Kola Peninsula and Russian Karelia, southern boundary coincides with the 

gulfs of Dvina and Onega, and with the southern shores of the lakes Ladoga and Onega); WC - Western and Central 
Europe (France, north of Garona River, Benelux, Alps, Germany, Switzerland, Italy north of Po River, Austria, Czech 
and Slovac republics, Poland); PC - Pannonian-Carpathian Region (Hungary, Romania, Northern Serbia, Ukrainian 
Carpathians); RU - Russian Plain (East European Russian Plain - Byelorussia, Estonia, Lithuania and Latvia, Ukraine 
except for the Carpathians, all the European part of Russia southwards to the Kumo-Manych Basin (the line Rostov
Kizlyar Bey)); UR- The Ural Mountains; CR - Crimean Peninsula; BA- Balkan Peninsula, no them boundary along the 
rivers Danube, Sava and Izontso, including Northeast Italy (friest region); AP - Apennine Peninsula (south of Po River, 
including Corsica, Sardinia and Sicily); IB - Iberian Peninsula (Spain, Portugal and France south of Garona River). 

5 uprasubgeneric groupS'. 
SPIN - Spinulati (subgenus lJinnocarabus); DIGI - Digitulati & Lipastromorphi (Morphocarabus, Carabus s.str., Eucarabus, 

Tacrypus); ARCH - Archicarabomorphi (Archicarabus); MULA - Multistriati A (Hemicarabus, Diocarabus, Aulonocarabus, 
Mesocarabus, Orinocarabus, Oreocarabus, Tomocarabus, Eurycarabus, Pachystus); MULB - Multistriati B (Ctenocarabus, 
Rhabdotocarabus, Hygrocarabus, Chaetocarabus, Platycarabus, Heterocarabus, Sphodristocarabus, Megodontus, Pachycranion, 
Iniopachys, Chrysocarabus, Chrysotribax, Macrothorax, Lamprostus, Procrustes, Procerus) 

Range charactenstics and chorotypeS'. 
In the present study we use two types of arealogical classification of the species. First, each species is classified to a 

certain 'chorotype' which assumes the main area where the species is distributed (sensu Vigna Taglianti et aL, 1993, 1 999, 
with some changes). Second, a descriptive and more detailed 'range characteristics' ('chorotype') is assigned to each species. 
For instance, the abbreviation of the type EEU-URAL: Ural(S) means 'species of Eastern European-Uralian chorotype', 
distributed in the Southern Ural. The methodology of the arealogical classifications of the species ranges is described in 
Chapter 8. The following abbreviations are used to properly characterise the distribution of each species: 

Chorotypes: 
ASE = Asiatic-European, SIB = Siberian, SIE = Sibero-European, EUR = European, possibly extended (C. 

conaceus) to part of Asia .i\1inor, CEU = C-European, SEU = S-European (see sub-divisions below), WEU = W
European (see sub-divisions below), EEU = E-European (see subdivisions below), NAF = N-African, WME = W
Mediterranean, EME = E-Mediterranean. 

CAUC = Caucasian (eventually extended to the mountains of S-Crimea), CAUC-CRIM - Caucasian-Crimean 
species, eventually extending to the southernmost steppe part of European Russia, ANAT = Anatolian (extended to the 
Balcanian peninsula), POCA = Ponto-Caucasian (extended to some parts of SE-Europe). 

EEU-CARP = E-European-Carpathian (extended sometimes to the neighbouring hilly regions of western Ukraine), 
EEU-PANN = E-European-Pannonian (Pannonian Plain, western Romania and northern regions of the Balkan 
peninsula), EEU-SEEU = E-European-SE-European (distributed from the southern steppes of European Russia to 
the Pannonian Plain in the east and Balkans in the south), EEU-SWRU = E-European-SW-Russian (southwestern 
region of the Russian Plain, i.e. Central-Chernozem region, Ukraine, Moldova, sometimes in the adjacent regions of 
Romania and Poland), EEU-CRUS = E-European-C-Russian (middle region of European Russia, that is forest-steppe 
and steppe zone between Dnieper and Volga rivers), EEU-URAL = E-European-Uralian (endemic to the Ural mountain 
range). 

WEU-PYRE = W-European (Pyrenees), WEU-IBER = W-European (Iberian peninsula, extended eventually to 
Rif), WEU-IBEN = W-European (northern part of Iberian Peninsula), WEU-IBEC = W-European (central part of 
Iberian peninsula), WEU-IBES = W-European (southern part of Iberian peninsula) . 

SEU-ALAP = S-European (Alpino-Apennine), SEU-ALPW = S-European (endemic to W-Alps, eventually extended 
to the Ligurian Apennines), SEU-ALPC = S-European (endemic to Central Alps), SEU-ALPE = S-European (endemic 
to E-Alps, eventually extended to the Dinaric Alps), SEU-ALPI = S-European (Alpine element, more or less extended 
to the Padanian Plain and/ or Dinaric Alps), SEU-ALCA = S-European (Alpino-Carpathian), SEU-APPE = S-European 
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(Apennine), SEU-APDI = S-European (Apennino-Dinaric, i.e. trans-adriatic/trans-ionian element) , SEU-CADI = S
European (Carso-Istrian-Dinaric, eventually extended to C- and E-Pre-Alps ), SEU-DIBA = S-European (Dinaric
Balcanian, eventually extended to E-Alps), SEU-CABA = S-European (Carpatho-Balcanian), SEU-TYRR = S-European 
(Tyrrhenian), SEU-SACO = S-European (Sardo-Corsican endemic), SEU-SI Cl = S-European (Sicilian endemic), SEU
CRET (endemic to Crete, eventually extended to some Aegean Islands), SEU-GRNC = S-European (endemic to North 
and Central Greece), SEU-THES = S-European (endemic to Thessalia), SEU-PELO = S-European (endemic to 
Peloponnesos), SEU-FRAS = S-European (endemic to S-France). 

Range characteristics: 
Eur - European, EEur - E-European, CEur - C-European (and so on); Balk - Balkanian, Alpi - Alpinian 

(distributed in the Alps), Carp - Carpathian, Apen - Apennine, lber - Iberian, NAfr - N-African, Anat - Anatolian, 
Pont - Pontic (territories around the Black Sea), Cauc - Caucasian Sib - Siberian, WSib - W-Siberian (and so on), Asi 
Asian, EAsi - E-Asian (the Palearctic part of East Asia!). 

Combinations of range characteristics: 
Each chorotype can consist of one chorological category, e.e. EEur or two or three categories, for instance CEur

SEEur (distributed in Central and Southeastern Europe), or EEur(E)-Sib-EAsi (distributed in the easternmost parts 
of Eastern Europe, Siberia and East Asia (from Japan to Korea and Northern China). 

Abbreiiations in brackets: 
C - central, S - southern, W - western, E - eastern, P - pan (=whole), respectively SE - southeastern, NW -

northwestern and so on. 
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APPENDIX 8.2. Distribution map of 1 00 local faunas and schematic pictures of all local gradients (=transects)3 

The numbers on the map correspond to the number of each local gradient (from T-01 to T-1 00) on the following pages. For an 

overview of the number of species, compare Fig. 8.9. For further explanation, see section 8.4.2, p. 346. 

0 1 :  S. Finland; 02-04: Norway; 05: Denmark; 06: Ireland; 07-13 :  Britain; 1 4- 1 8: The Netherlands; 1 9-20: Belgium; 2 1 -33: 

Germany; 34: Slovakia; 35-38: Poland; 39-57: Russia; 58-60: Ukraine; 6 1 :  Moldova; 62-63: Romania; 64-67: Bulgaria; 68: N. 

Greece; 69-74: Former Yugoslavia; 75-76: Hungary/Ukraine; 77-79: Austria; 80-81 :  Switzerland; 82-88: Italy; 89-94: France; 95-

1 00: Iberian Peninsula. 

3 The figures T-01 to T-100 were obtained from highly heterogeneous sources. Very few could be taken directly from published figures, 

but the main part were delivered in form of pencilled sketches or summarised data lists. Others were taken from data from pitfall 

trapping. In order to harmonise these data that are meant to present local Carabus faunas in an easy way, most figures were re-made by the 

publisher. However, we did not uniform the transects in a strict way. The transects reflect to a certain degree the different styles of the 

original contributions. In two cases (f-62 and T-76), situation maps are presented instead of a gradient. After the geographical information 

in the figures and texts, we mention the name of the contributor to the respective figure. We stress that these investigators who all 

cooperated generously, are in no way responsible for eventual mistakes that could be generated in the proces of harmonising and/ or 

transferring data from their publications into the figure. The editors of the present book take full responsibility for eventual mis-

\ L interpretations of any kind. 
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lowlands and bills, in 

fteldforest complexes 

in Alandia (Niemelii 

et al., 1988; t\Jiemelii 

&Halme, 1992/ and 

I\ylandia (Kinnunen, 

Tiainen & 

Tuk:ia, 1999; 

Kinnunen & Tiainen, 

1999; Kinunen, 

Holopainen e::� 
Pakala. 1999). 

T -02. Nonhern 

Norway: 

Continental parts of 

T roms county (69'N). 

0. Hanssen e'.--"' 

]. Andersen, (�fter 

Andersen 

(unpublished data), 

Lindroth (194 5) and 

Strand (1946). 
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I. Low Alpine Zone 
(i.e. alpine meadows and areas 
with heatheIT moraine ground) 

2. Subalpine birch forest 
3. ;\lixed forest (pine and birch) 
4. Deciduous forest 

(elm, hazel, birch, aspen, etc.) 
5. More or less open, anthropogenic habitats 
6. Fjord 

problemaricus wockei (locally common)� 
glabratus h I I 
(very common) 1 I 1 5(.X) m  

1300m 

glabratus (very common) h 
violaceus ";olaceus (common) 1 I 

T-03. Western 

Norway: 

Inner jjord arras of 

More & RI!msdal 

county (63"N). 0. 
Hanssen & 

]. Andmen, after 

Hanssen (unpublished 

data) and undroth 

(1945� 

T-04. Southern 

Norway: 

Lowlands in Ostfald 

county (59"N). 0. 
Hanssen & 

]. Andersen, based on 

unpublished data. 

l+'.\. I K \1 . P \RT 

glabratus (very common) � 
violaceus violaceus (common) 

hortensis (very common) 

problemaricus gallicus (scattered/rare) 
coriaceus Qocally common) 

nemoralis (forest edge) 

violaceus violaceus (common) f 
I 

hortensis (very common) 

6 

1. The Oslofjord 
2. Open areas near the sea 

(sandy plains with sparse 
vegetation or heathery areas) 

3. Deciduous forest (oak, lime, 
ash, hazel, etc.) 

4. Anthropogenic areas, 
i.e. acres, gardens and open forest 

5. Boreal areas with mixed forest; 
mostly spruce and birch 

hortensis (Yery common) I "i.olaceus "i.olaceus (common) 
nemoralis (forest edge) 

monilis (forest edge) � 
problematicus gallicus (scattered/rare) I coriaceus Oocally common) 

granulatus (common) 

granulatus (common) 
arvensis Oocally common) 

nitens (scattered/rare) 

1 
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ho�ensis (open forest, gardens) 
conaceus (open forest, gardens) 
monilis (open fares� gardens) 
cancellatus (scattered/rare) 
nemoralis (Yery common) 
granulatus Oocally common) 

hortensis (very common) 1 \-i.olaceus violaceus (common) 

800m 

600 m 



100m  

50 m 

660 m 

200m 

100m 

50m 

1.  Oligotrophic bogs moist heather 
2. Dry heath and Cory11ephoms 
3. Oak coppice 
4. !-.foist forest with Alnus 
5. Spruce plantation 
6. Rather dry forest hilly, mainly beach 

nitens 
(arvensis) 
(clatratus) 

arvensis 
clatratus 
glabratus 
granulatus 
nemoralis 
nitens I problematicus 

atvensis 
cance11atus 
nemoralis 
problematicus 
violaceus 

1 1 clatratus 
granulatus 
nemoralis 
problematicus 

coriaceus i 
nemoralis 
hortensis I i problematicus 
violaceus 

� clatratus 
granularus 
nemoralis I problemaricus 

I 
I 

coriaceus 
hortensis 

(intricarus t) 
nemoralis 

problemaricus 
violaceus 

coriaceus 
glabratus 
hortensis 

coriaceus I problematicus 
violaceus granulatus 

hortensis 
nemoralis 
violaceus 

1. ·Montane dwarf shrub heath (Calluna 
vuigaris dominated) over shallow to 
deep ombrotrophic peats 

2. Unfertilised acid grassland on 
shallow soils (rankers) over 
carboniferous limestone 

3. Fra..·.;inus dominated scrub 
woodland on carboniferous limestone 

4. Poor, acid grassland (unfertilised) 
5. Hay meadows (sparingly fertilised, 

species-rich grass) 
6. Lakeshore wet pasture on humic 

gleys Vtith extreme v;ater-logging 

granulatus 
� clatratus 

' nemoralis 
problematicus 

� clatratus 
granulatus 

I nemoralis 
problematicus 

clatratus h 
granulatus 
nemoralis 

T-05. Denmark: 

.\lid and;"\ "Wjatland, 

compiled by P. jrm1m, 

baJed on unpublished 

data from the 

Siikehorg ana and 

Hald Ege in .Wui
Jntland, and Heste 

have at Kale in East 

J at/and and Bangsholt 

(1983). 

T -06. Northern 

Ireland: 

Cuikagh mountain in 

County Fermanagh. 

R Antkrron, from 

unpublished data and 

Anderson (2000;. 

Prevailing influences 

arr ••akr-ioujng and 

poor drainage} 

exposure urith a 

precipitation of 2000 

mm down to 1400mm 

along the 8-km 

transect. 

( �L>.:J  H \I . P \ RT 
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T-07. Britain: 

Snowdon mountain in 

Wales. M. Telfer, from 

original pitfall data 

co/leded by A. Buse. 

T-08. Britain: 

660 m -

350m 

160 m 

Sea level 

1. Degraded blanket bog 

I problematicus gallicus il arvensis sylvaticus 

Sorth York },.foors 

Resme. f. Butterfield 

andM. Telfer, 

compiled from origjnal 

data by f. Butterfield. 

dominated by Emophorum niginat11n1 

In fact, thLr is not a 

real transect, but a 

number f!f sites Jl?ithin 

a 15 km range. 

500m 

400 m 

300m 

200m 

IOOm 

2. Heath dominated by Ca/luna 
3. Valley mire 

380 < .1 L\l'Tl :R 8 BIOGEOGRAPHY 

I problematicus 
v�olaceus violaceus 
rutens 
glabratus 
arvensis 
nemoralis 

arrensis sylvaticus 
v-iolaceus violaceus 

r problematicus gallicus 

c. \ S km  

violac�us violaceus 
arvens1s 

� problematicus 

I 

1. :\fonrane Festuch grassland 
2. Festuch - Agrom grassland, v.ith 

:---ardus grassland on peaty soils 
3. Juncus - dominated acid marsch 

arvensis sylvaticus 
violaceus violaceus 
granulatus I 
problematicus gallicus 

I 

problematicus I violaceus violaceus 
rutens n 

nemoralis 
arvensis 



7(1() m 

600m 

SOOm 

400m 

300m 

200 m 

1 00 m  

lOOO m 

900m 

800m 

700m 

600m 

5C(Jm 

400m 

300 m 

200m 

1 00 m  

1 .  Degraded blanket bog, 
dominated by Emophomm n1gi11atum 

2. Acid grassland 
3. Heath dominated by Ca!!una 
4. Decidious wood-pasture 
5. Pasrure 

problematicus 

I violaceus violaceus 

problematicus � �olaceus violaceus 

1 1  nitens 

I 

1. Acid grassland 
2. Eriophomm vaginatum 
3. J uncus squarrosus 
4. Fell top grassland 
5. Blanket bog dom. Calluna 
6. Limestone grassland 
7. _Alluvial grassland 

I problematicus 1 violaceus violaceus 

problemaricus 
violaceus violaceus 
( +nemoralis on deep 
peat) 

Additional data: TailbiigL 
NY81 0042 

Altitude (m1 518 
arvensis 
glabrarus 
nemoralis 
nitens. 
oroblematicus x 
violaceus x 

r problematicus 

� problematicus 
violac�us violaceus 
arvensts 
granulatus 

1 nemoralis 

TailbiigP BeldonB GoldenG 
NY811043 50967940 SE044945 
5 1 8  488 457 

x x 
x x x 
x x x 

Additional data: Sunbiggin] 
J'-.)'687091 

altitude fm) 335 
arvensis x 
glabratus 
nemoralis x 
nitens 
oroblematicus x 
Yiolaceus x 

problematicus I \-iolace
.
us violaceus 

(higher nos. in 
woodland) 

Rowan tree Apedalall ApedaleP 
SE032932 SE022943 SE023944 
41 1 388 396 

x x 
x x x 
x x x 
x x x 

Sunbigcinl ScarClose ScarCloseP 
)JY680083 50754780 SD7557'79 
274 336 336 
x 
x 

x x x 
x x x 

T-09. Britain: 

Wean/ale (25 km 
from Capel fill). 

]. Bu!terfte!d and 

M. Telfer; compiled 

from orifinal data l!J 

]. Bu!terfte/d. 

T-10. Britain: 

Great Dun Fell and 

Moor House national 

Reserve. ]. Butterfield 

and M. Te!fer. 

compiled from onjjnal 

data l!J]. Bu!terfteld. 

ungth 6 km. 

glabratus h 
problematicus 

v:iolaceus violaceus 
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T-11. Britain: 

Upland near 

&desdale (Kield" 
ana) in N.E. 

England M. Luff, 

from unpublished data 

by Eyrr and Luff. 

ungth about 10 km. 

T-12. Britain: 

&desdale; lowkmds to 

coast, in N.E. 

England. M. Luff, 

from unpublished data 

by Eyre and Lrff 

ungth ahou/ 15 km. 

CL'..; i .R  \J,  I' \KT 

400 m 

200 m 

I OO m  

Sfl m  

1. Open moorland (grass) 
2. Coniferous forest (planted) 

Peat and �fineral soil 
3. Wet bogs and flushes 
4. Heather (Cal/una) moor 
5. Semi-improved pasture 

1. !\!ixed woodland 
2. Grnsslands 
3. Limestone ravine (wooded) 
4. Coastal duneslack marsh 

n problematicus 
glabratus 
\;oJaceus violaceus 

r problemat:icus 

I
,.,,._ ,.,,.= 

I nemoralis 
� "i.olaceus "i.olaceus 

problematicus 
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nemoralis � 
\1olaceus vtolaceus 

�""'""""= I r �o�::ancus 

\1olaceus v10l.aceus 
nemoralis 
glabratus 

most abundant 

T 
least abundant 

species 

most abundant 

�r 
least abundant 

species 

granulatus 1 
m.ru, •o>u-· 

I 



1. Wet heath and bog 
2. Dry heath and grassland 
3. Deciduous woodland and pasture 
4. Suburban gardens 

l()(l m 

50 m  

1 .  Heath, moist 
2. Coniferous forest 
3. \\.'et forest 
4. Salt marsh 

J arvensis fl (nitens) 

arvensis 
�anulatus 
mcens 

There is a mosaic of these 3 habitats, 
not a linear transition. 

arvens1s 
nemoralis 

1 1 proble_maticus 

granulatus I 
nemoralis I 

problematicus 
violaceus violaceus 
nemoralis 

most abundant 
species 

A. 

I 
' 

least abundant 
species 

violaceus violaceus 
nemoralis 

granularus 
clatratus 

T-13. Britain: 

Transect from the :\-eu· 

Forest &serve. 

M. Luff, from 

unpublished data by 

Lu.If and Allen. 

Length about 5 km. 

T-14. The 

Netherlands: 

Island of Terschelling 

(West-Frysian Islands) 

in the North. 

H. T utin, from pitfall 

data and Tmin 

(XXXJL 

Some "common'' 

Jpeciu, e.g. C. aura.fus 

and C. probkmaticus, 

have not yet been 

recorded from most 

Frysian islands. 

C. nitens is probably 

sen'ou.1�/j rndangered in 

most of the fi;•sian 

Islands. 

G L!\: ! .R.\L l' \ RT 
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T-15. The 

Netherlands: 

Dwingelderveld, a 

national 6000 ha wet

heathlland reserve 

(province of Drenthe). 

H. Turin, from pitfall 

data of the former 

Biological Station, 

W zjster (P. J den Boer; 

Th. van Dzjk), and 

from Van Essen 

(1993). Length of 

approximately 5 km. 

In this n-seroe, in the 

earfy nineties ef the 

last century, C. nitens 

became very abundant 

after cutting Calluna-

and Erica -heath, with 

C. aroensis as 
dominant species. C. 

nitens is also present in 

the inland dunes with 

Corynephorus and 

shows hen no 

preference for peaty soil 

(van Essen, 199 3 ). 

T-16. The 

Netherlands: 

Twente north of 

Enschede (province of 

Overijssel). H. Turin, 

compiled from personal 

observations, pitfall 

data and from Turin 

(2000). Length of 

about} km. 

In a fragmented old, 

small�scale agricultural 

landscape with various 

types of forest and 

small patches of 

heathland. 

C. glabratus occurred 

in an old forest near 

Denekamp (10 km 

more to the N.) until 

about 1930, butisnow 

extinct. 

1 .  Inland dunes 
2. Mixed forest 
3. Drv heath land 
4. W�t heath land 

nitens 

1 .  Heath 
2. Dry mixed forest 
3. Artificial lake (brick factory) 
4. Wet forest 
5. Arable land 
6. Old deciduous forest 
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nemoralis 
problematicus 

arvensis 1 

nemoralis 
problematicus 
auronitens 

arvensis 
problematicus 
(cancellatus) 

cancellatus 
nemoralis 

arvensis 
clatratus 
nitens 

nemoralis 
auronitens 

(granulatus) 
(glabratus t) 



SO m 

25 m 

! O rn  

200m 

1 50 m  

l OO m  

50m 

an:ensis 

I ����e5llatus 

I nemorahs 
problematlcus 

I v1olaceus purpurascens 
I 1 (mtncatus t) [ (glabrarus tl 

I .  Arable land 
2. Mixed forest 
3. Limestone grassland 
4. Extensive arable 
5. Forest clearing 
6. Sandy forest � cancellatus 

monilis 

I auratus 
nemoralis 

conYexus 

problematicus 
violaceus purpurascens 

r nemoralis 

r coriaceus 

violaceus purpurascens 
nemoralis � auratus 

monilis 
nemoralis 
(convexus) 
violaceus purpurascens \ (coriaceus) 

auratus ] 
nemoralis 

cancellatus 
monilis � 

(granularus) 

1. Heathand 
2. Coniferous forest 
3. ,.\rable land 
4. \X'arm mi.xed forest 
5. \X'ater meadow forest 
6. River meadows 
7 . . Moist forest 

coriaceus ' 
nemoralis 1 

granulatus J 
auratus h 
monilis 

coriaceus 

T-17. The 

Netherlands: 

Soutbi'rn T-f/111n, 
situated on the gradient 

from the central lateral 

moraine to the Rfline 

hasin. H. Turin, /rum 

11an01ts pitfall data 

and fivm Turin (2000: 

fig 158, p. 124). 

Length approximately 

1 0 k.111. 

Both C j!,labralus and 

C. intn.catus occumd 

in this area unttl the 

r&i11ies andfourties f!f 

fast cent11ty rrspertfre(r. 

but are now e>.:1ind. 

C. cance/iatus and 

C. nitens are rare. 

T-18. The 

Netherlands: 

Southrrn Limburg, 

li'mestone hills near 

U'g/,,. and Scbin op 

Gm/. H. Turin, 

rompiltd from 

unpublished pitfall 

data and Turin (1 983, 

2000 ). I1ngtb about 3 

km. 

In a small-scale, highly 

frat,mented landw1pe. 

C. cam•e:...·us -U'hich 

cancellatus 1 
nemoralis 

problemacicus 

a!JJ-'!)'S was rare, is 
probabfy e.'l(tinct nou1 

(lastrrcord 1977). 
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T-19. Belgium: 

Campine area in 

I\' orthem F ianders 

(lowlands, sandy soi�. 

K Desender, .from 

unpublished data. 

Length about 300 m: 

compiled.from two 
transects ef Brecht and 

&lmthout, X. of 

Anhnrp. 

T-20. Belgium: 

Gaume region in 

S.E. Wallonio 

(lon•lands, sandy soi�. 

K Desender, from 

unpublished data. 

Length approximately 

20km. 

Cultivated fields an! 

not included, because 

thry have not been 

investigated. 

C l . � 1 .R\l . P \RT 

300 m 

1 50 m  

20 m  

1.  Pine forest plantation 
2. Burned pine forest with grass heath 
3. Dry heathland 
4. Humid-wet heathland 
5. Sphagnum near oligorrophic fen 

J nemoralis 
problematicus 

(nemoralis) 
problematicus 

� auronitens 
nemoralis 
problematicus 
violaceus purpurascens 
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� (clatratus) 
(nitens) 
(problematicus) 

. I c�atrarus ri mrens 

I auratus rl nemoralis 
I violaceus purpurascens 

violaceus purpurascens [ 
nemoralis � 

I clarrarus n (nitens) 

1. Deciduous forest 
2. Chalk grassland with shrubs 
3. Pastures (near forests) 
4. Old sand quarry with scrub (mainly pine and birch) 
5. Pine forest plantation 
6. Deciduous vallev forest 
7. Inundation fore�t - marshland 

violaceus purpurascens 
nemorahs 
problematicus 

I 
auronitens 
problematicus 

granulatus 1 



\fl m 

1. Salt marsh 
2. Dike 
3. Summer polder 
4. Dune 
5. Heather 
6. Oak forest 
7. Field 
8. _\lnetum 
9. Raised bog 
10. Pasture ± wet 

1 .  \'\'eser river 
2. \"'(et or moist meadows 
3. Fields-pasture 
4. Forest not inYestigated 

coriaceus I convexus 
hortensis 

nemoralis 
problematicus 

violaceus violaceus 
glabratus I (cancellatus) 

cancellatus 
arvensis � 

nemoralis 
(problematicus) 

(violaceus violaceus) 

� granulatus 

auratus , 1 
granulatus 

(morulis) 

( coriaceus) 
(nemoralis) 
granulatus 

cancellatus 
(monilis) 

clatratus 
nitens 

granulatus I 
21. Germany: 

Bremerha1•en area, 

mar Brrmen. 

D . .Afossak()Jnki, 

compiled from various 

(unpublished) pitfall 

data. 

T-22. Germany: 

lfTeser river arra, near 

Bremen. 

D. l•ilossakon•ski, 

compiled from nzrious 

(unpub/iJhed) pitfall 

data. 
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T-23. Germany: 

Liineburg,erheide near 

Wil.rede (Wildeseder 

Berg, 169m). 

Th. Assmann, from 

unpublished data. 

Length ea 7 km. 

C. glabratus in old 

200m 

forest rnmnants 150 m 
"Heinkopen" (see also 

Assmann} 1999; 

Assmann and Giither, 

2000). 

T-24. Germany: 

Ems n·ver area, N. ef 

Meppen (Lower 

Saxonia). 

Th. Assmann, from 

unpublished data. 

Length ea 15 km. 

C. glabratus in old 

forest remnant 

''.fprakeler Holz" (see 

also Assmann and 

Cuther, 2000 ). 

GL\ l .R \L P\RT 

100m 

40m 

30m 

20m 

1. Heath Vaccinium Juniperus 
2. Old forest > 200 years 
3. Young forest 
4. Pine forest 
5. Raised bog remnants 
6. Heath Calluna 
7. Pastures 
8. Arable land 
9. Water meadow 

problematicus 
violaceus 
arvensis 

hortensis 
glabratus 
problematicus 
violaceus 
nemoralis 
auronitens 
convexus 

1. Wet scrub willow salix 
2. Water meadow 
3. River forest 
4. Young mixed forest 
5. Arable on sand 
6. Moist meadows 
7. Heath land 
8. Dunes inland 
9. Peat moor (bog) 
10. Old forest > 200 years 

problematicus 
violaceus 
nemoralis 
arvensis 
convexus 
auronitens 

granulatus 
nemoralis 

problematicus 
violaceus 

arvensis 
cancellatus 

granulatus 
nemoralis 
cancellatus 

coriaceus 
problematicus 
violaceus 

r nemoralis 
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problematicus 
violaceus 
auronitens 
cancellatus 
convexus 
(bortensis) 
(glabratus) 

nitens 
arvensis 
nemoralis 
cancellatus 
(problematicus) 
(violaceus) 

nitens 
arvensis 
nemoralis 
(problematicus) 
(violaceus) 

violaceus 
cancellatus 
granulatus 
(problematicus) 

arvensis 
nitens 

cancellatus 
nemoralis 

(problematicus) 

granulatus 
nemoralis 

granulatus 
cancellatus 
nemoralis 

granulatus 

glabratus 
violaceus 

problematicus 
cancellatus 

nemoralis 



auronitens 
problematicus 
g:abratus 
convexus 
arvensis 

nemoralis 
irregularis 
an·ensts 
problematicus 
auronitens 
g1abratus 

granulatus 
nemoralis 
conaceus 
(v-iolaceus purpurascens) 
(hortensis) 
(nodulosus?) 

violaceus purpurascens 
grai;iulatus 
coriaceus 
inrricarus t 
conYexus 

600 m 

auronitens 
problemaricus 
Yiolac�us purpurascens 
atYens1s 
glabratus 
granulatus 
nodulosus (swamps) 

questionable: 
nemoralis? 
coriaceus� 
convex us? 
intricarus t 

aurorutens questionable: 
nemoralis convexus? 
Yiolaceus purpurascens 
proble

.
maricus 

arvens1s 
cancellatus 
coriaceus 
granulatus 
glabratus (very local) 

T-25-28. 

Germany: 

Forest "Iran.red "jom 

Westphalia, drawn on 

the same altitude scale, 

/Jy F. Weber, compild 

from various 

11npublished pitfall 

data. Total len.�th 
approximately 130 

km and it consists 

(from high to ku1 of 

/Our localities. Btrcmse 

ql ;ts l.ength and the 

lack of open biotopes, 

it is not a real transect, 

but a number of sites 

along the range. For a 

more complete picturr 

of the species in this 

area, set the 01v:ra!I 

transect in the 

introduction !fit.. I-I). 

T-25: Hoch-

Sauer/and am1 

T-26: 

/irnsber;g,erwald 

T-27: 

T eutob11rgpu1ald

lr eserbt:rg/and 

T-28: Miinstrrland 

area 

C ! · :'-; l  .R\1 . !' \RT 
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T-29. Germany: 

Harz. mountains in 

SE Saxonia. 

Th. Assmann, from 

unpublished data. 

Leng!h ea 15 km, with 

C. glabratus in old 

fomt remnant 

"Sprakekr Holz" (see 

also Assmann and 

Schnauder, 1998). 

T-30. Germany: 

S chwarzwald (Baden

Wiirttemberg) to the 

southern valley of the 

river 'Rhine at the 

French border. 

]. Trautner,from 

unpublished data. 

Length ea 10 km. 

C. nodulosus has not 

been included in the 

transect, because its 

status is not clear. The 

ftw records from small 

forest brooks in the 

area, concern mostfy 

older records. 

1100m 

IOOOm 

900m 

800m 

700m 

600m 

SOOm 

400m 

300m 

200m 

1400 m 

1200m 

IOOOm 

600m 

200m 

I. Field scrub 
2. Arable land 
3. Spruce forest 
4. Almost narural beech forest 
5. Montane pastures 
6. Spruce forest 
7. Slope forest 
8. Peat moor 
9. Spruce moor forest 
10. Narural spruce 

sylvestris 
problema�cus 

aurorutens 
glabratus 

nemoralis 

coriaceus 
problematicus 
granulatus 
nemoralis 

auronitens 
problematicus 
violaceus 
glabratus 
(nemoralis) 

1. Softwood floodland forest along Rhine River 

sylvestris 
auronitens 

problematicus 
violaceus 
glabratus 

(nemoralis) 

2. Mesoxerophylic meadow and light forest on stone field 
3. Handwood floodland forest 
4. Meadow 
5. Arable land 
6. Gardens and wineyards 
7. Brood-leaved forest on foothills 
8. Mixed forest 
9. Coniferous forest, mostly of Picea 
10. Montane pasture 

auratus 
cancellatus 

monilis 

monilis 
granulatus 
cancellatus 

auratus 

coriaceus 
auratus 

cancellatus 
nemoralis 

monilis 
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(sylvestris) 

sylvestris � 
auronitens 

violaceus 
glabratus 

*with very different abundance, sometimes not present 

auronitens 
nemoralis 

violaceus violaceus 
problematicus 

*arvensis 

coriaceus 
nernoralis 

problematicus 
*intricatus 

violaceus violaceus 
*arvensis 

auronitens 
sylvestris 

*problematicus 
violaceus violaceus 

*arvensis 



750 m 

SOOm 

I. Arable land with stony edges 
2. Brood-leaved and mixed forest 
3. Dry light brood-leaved forest 
4. Mesoxerophylic meadow and heathland 
5. Meadow 

auratus 
cancellatus 
*convexus 

**violaceus violaceus 
**monilis 

**granulatus 

I. Mixed forest, dominated by spruce 
2. Stream ravine with mixed forest, ash 
3. Oak and beech forest 
4. Garden 
5. Arable land 
6. Intensive hrrassland 
7. Moist meadow at swamp edge 

auronitens 
violaceus Tiolaceus 

hortensis** 
violaceus violaceus 

glabratus 

rl glabrarus 

irregu!aris 
aurorutens 
granulatus 

auronitens 
*"'*hortensis 

nemoralis 
irregulans 
*xarvensis 

**problematlcus 

violaceus violace�s � 
nemoralis 
coriaceus 

auronitens 

• rare 
* As a rule only in areas with open stony edges and small fields. 
** With varying abundance; locally not present. 
*** Only in the eastern part of the natural unit, but is 
expanding west\vards. 

problem
.
aticus 

conaceus 
nemoralis 

*'"'*hortensis 
**violaceus violaceus I 

violaceus violaceus 
cancellarus 
auratus 
•convex us 

monilis 
cancellatus 

auratus 
"''*'granulatus 

** C. hortensis occurs only in the eastern part, but is expanding 
westwards. 

morulis 
coriaceus 

I 
nemoralis 
v,olaceus violaceus 

auratus 
monilis 

cancellatus 
granulatus 

monHis 
granulatus 
auratus 

granularus I monilis 
ulrichii 

T-31. Germany: 

Schwabische �4/b, 1nst 
of U Im (Baden

W'/irltl'mhetgj. 
]. Trautner,jrom 

unpublished data. 

Len_gth ea 5 km. 

T-32. Germany: 

Oberschwaben; the 

southern foothills of the 

Alps near 

Ravensbut;g. 

]. Trautner, from 

unpublished data. 
Len_gth ea 5 km. 
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T-33: Germany: 

Central German bills 

along the valley of the 

river S aaie, south ef 

Jena. E. Arndt, from 
unpublished data. 

Length ea 400 m. 

T-34. Slovakia: 

,\1ontane western 

Nizke Tatry near 

Banska Bystrica. 

E. Arndt, from 
unpublished data. 

Length ea 1500 m. 

70 rn 

1650 m 

1400 m 

1200m 

J(JIJ(lm 

800 m 

au:ronitens 
coriaceus 
glabratus 

granulatus 
nemoralis 
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arvensis 
violaceus purpurascens 

--j glabratus 

convexus 
hortensis 
problematicus 
(coriaceus) 
(auronitens) 
(glabratus) 

intricatus 
convexus 
hortensis 
problematicus 

irregularis 
(auronitens/ escheri) 

1. Arable land 
2. Cool + wet mixed forest 
3. Forest clearing 
4. :Mixed forest 
5. South facing slope forest 
6. Grassland 
7. \\'J.ter meadow forest 
8. Rsver Saale 

1 .  Alpine grassland 
2. Dwarf pine 
3. Picea abies subalpine coniferous forest 
4. Mixed deciduous forest 
5. Mixed forest 
6. Grassland in valley 

linnaei 
convex us 
intricatus 
(auronitens/ escheri) I scheidleri 

1 v;olaceus violaceus 



1700 m 

16iXl m  

1500m 

14(10m 

1300m 

1200m 

llOOm 

lOOOm 

900m 

800m 

700m 

1 .  Alnetum incanae & agricultural crops 
2. Fagetum carpaticum & Abieti-Piceetum montanum 
3. Piceetum excdsae carpaticum 
4. Mughetum carpaticum 

linnaei · 
variolosus 

violaceus violaceus 
glabratus 
obsoletus 
irre�aris 
conaceus 

cancellatus 
auronitens 

glabratus 
linnaei � 

violaceus vio�aceus 
conaceus 

auronitens 
:uYensis 

linnaei 
variolosus 

'ir:iolaceus v1olaceus 
granulatus 
conaceus 

cancellatus 
auronitens 

arvensis 
ulrichii 

linnaei 
glabratus 

arvens1s 

fabricii 
linnaei n 

arvensis . I 
fabricii 
linnael 

arvensts 

glabratus 
linnaei I I violaceus vio�aceus 

conaceus 
auronitens 

arvensis 
nitens 

fabricii 
linnaei 

cancellatus 
arvensis 

T-35. Poland: 

Babia Gora (117est 

Carpathians). 

Y. Pau'iowski, from 

original data, main!J 

collected in the period 

1959-1964 

rpanlou,ki. 1967; 

1972),partf;· confirmed 

in 1995-1998. Li!ngth 

about lO km. 

C. nitens u-·as recorded 

on/y once and is now 

probably extinct . .  4Lro 

e.x-tinct are 

C. intriratus (jrom the 

lower parts) and 

C. sylmtris ffrom the 

upper r.gion ): both 

hat'f been rtrorded 

from Bahia Gtira in 

the 19th century (befon 

1880). C.fabricii (in 

Poland only faund 

here) is probably 

endangered in rejupJa 

betJm:n 1600-2170 m;. 
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T-36. Poland: 

Czhicho•· Forest (!'\ lf" 
Polandj. 

]. Skiodmvski,ftom 

ori:jnal data. 

T-37. Poland: 

Brmdei jim!st C'<E 
Polandj. 

]. 5 kkid<Ju,ski, .from 

original data. 

C l ''\I R.\L P.\lff 

200 m 

200 m 

1. Arable land 
2. Edr;e 
3. Old pine forest 

glabratus 
violaceus violaceus 

near edge: 
nemoralis 

vlola.ceus violaceus 
glabratus glabratus h 

,_;olaceus violaceus 

cancellarus 
nemoralis 

1. Fallow land 
2. Pine and larch forest 

cancellatus 
nemoralis 
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cancellatus 
nemoralis 

I. Grassland 
2. Deciduous populus tremula 
3. Old pine forest 

nemoralis 
'<-iolaceus v"iolaceus 

hortensis 

I cancellatus 
1 granulatus 

cancellatus 
nemoralis 

nemoralis 
hortensis 
cancellatus 

nemoralis 
hortensis 

nemoralis 
hortensis 



1. Pine Pinetum - typicum 
2. Mixed forest Querceto - Piceeto - Pinetum 
3. Pine Pinetum - typicum 
4. Querco - carpinetum - deciduous 
5. Wet deciduous forest - Fraxineto - Piceeto Alnetum + Hylaquarium 
6. Querco - carpinetum deciduous 

coriaceus 
violaceus violaceus 

hortensis 
glabratus 
cor1aceus 
arvensis 

hortensis 
glabratus 
conaceus 
nemoralis 

arvensis 
granulatus (rare) 
cancellatus (rare) 

hortensis 
nemoralis 
glabratus 

arvensts 
coriaceus 

granulatus 
cancellatus 

convexus (rare) 
clatratus (rare) 

hortensis 
glabratus 
arvens1s 
coriaceus 
nemoralis 
convexus (rare) 
cancellatus (rare) 

coriaceus 
violaceus violaceus 

hortensis 
glabratus 
arvens1s 
cancellatus 
clatratus (rare) 

hortensis 
nemoralis 
glabratus 
arvensts 
coriaceus 
convexus 
cancellatus 
granulatus (rare) 
intricatus (rare) 

hortensis 
nemoralis 
glabratus 
conaceus 
arvensis 
granulatus 
cancellatus 

hortensis 
nemoralis 
arvensis 

nemoralis 
coriaceus 
glabratus 
granulatus (rare) 

r hortensis 

coriaceus 
granulatus 
nemoralis 
hortensis 
glabratus 
clatratus 

1. Spruce forest (Picea abies) 
2. Pine forest (Pinus silvestris) 

hortensis 
nemoralis 
arvensis 

3. Forest of Betula and Populus tremula 
(Betula, Populus tremu/a) 

4. Forest opening 
5. Oak forests (Ouercus robui) 
6. Hornbeam forest ( Carpinus be tu/us) 
7. Alder grove (Alnus glutinosa) 
8. Meadows 
9. Orchard 

hortensis I cancellatus 
nemoralis 

T-38. Poland: 

Bialowieza forest in 

eastern Poland. 

]. S klodowski, fem 

ong,inal data 

(see also T-39). 

T-39. Byelorussia: 

Byelovezha Reseroe in 

western Bf!)elorussia. 

L Pene� after 

Arzamasau (1966). 

It concerns the same 

forrst complex as 

transect T-38. 
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T-40. Byelorussia: 

Berezjna Reseroe in 

central Byelomssia. 

L Penev, after 

Khot"ko et aL (1988). 

T-41. Russia: 

Onega Distnd 

(Gribanikha Village) 

in the Arkhangelsk 

Province (northern part 

of European Russia). 

K Makarov, after data 

provided ly 5. 

GryuntaL 

I .  Pine forest 
2. Openings inside coniferous forest 
3. Spruce forest 
4. Meadows 
5. A/nus gbutinosa grove 

1. Anthropogenic meadows 
2. Spruce forest 
3. Pine forest 
4. Aspen forest with herbs and ferns 
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glabratus (scarce) 
granulatus 

menetriesi 
clatratus 
granulatus 



I. Bush-moss-lichen hillv tundra 
2. Dry grass-moss-licher{ tundra with Sa/ix 
3. Sedge-cotton-grass tundra 
4. \\"illow-shrub-grass-moss rundra on upland 
5. Herb-moss \\rillo\v-shrubs \vith Equisetum and meadows 

r common 

1. Sandy river banks 
2. Floodland meadows 
3. Shrubs (Betula name, Safi,.,) 
4. Floodland forests (Picea, Larix, Betula) 
5. Bushy tundra with Betu/a 
6. Mossy bushy tundra 

odoratus 
henningi 

r trunca ricollis 

r henntngt 

truncaticollis polaris (no other species) 

ri rare 

henningi 

T-42. Russia: A 

high northern locality 

(near Yaiban: 71°041 

X) in the 1 amal 

Peninsula, in aefj(Hent 

non-European J.Ffst 

Siberia, very close to 

the north-easternmost 

part of Europe. 

K Makaro1'. after 
Ryabitsei• fl 998). 

T-43. Russia: Polar 

Ural, South lama/ 

Peninsula, at the 

middle fow of the 

Khadyta-Yakha n't•er. 
L Pene� after 

Kombeinikov(/987). 

< ;I.'-. 1 .R \L P\RT 
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T-44. Russia: Pmn 

city and its 

environments. 

L Pene� after data 

compiled by 
T � Koz'minykh and 

S. Esyunin, from 

Koso""' et al (199 5), 

Kozy,.v and 

Koz'mi'!Ykh (t997J 

and T , oronin (1999). 

T -4 5. Russia: 

1. Cherry shrubs 
2. Pine forest 
3. Spruce forest 
4. Lime-tree forest 
5. Aspen forest 
6. Alder grm« 
7. Crban landscape 
8. Meadows 
9, Arable land 

schoenherri 
stscheglowi 

1. �Iontane spruce 

aeruginosus 
glabratus 

Transect from the 

Ba.rt;,� mauntain ran,ge 
in the Middle Urals 

2. Spruce open v;oodland 

(Perm Pmvina, 

Gomozavodsk 

District). L Pene� 

after data compiled by 

V. Koz'minykh and 

S. Esyunin from 

A. Kozym el al 

(urpublished) and 

Voronin (1999). 

Gl�:\T'K\L P \R'f 

3. Meadows 
4. Montane tundra 
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schoenherri 
aeruginosus 

schoenherri 
aeruginosus 
glabratus 

aeruginosus 
glabratus 

granulatus 
cancellatus 

convexus 
nemoralis 

aeruginosus 
glabratus 
arvens1s 

granulatus 
menetriesi 

clatratus 
estreicheri 

cancellatus 
granulatus 

convexus 

r aenigmosus 
loschnikovii 
glabratus 
nitens 

Baseg Mt. 



1. Pine forest 
2. BLI"ch forest with steppe herbage 
3. Steppe 
4. Lime-tree and birch forest 
5. River bank 

!. Rocks 
2. Pine forest 

granulatus 
cancellatus 

3. Spruce forest 
4. Spruce & lime-tree forest 
5. Birch forest 
6. Willow-bed 
7. Meadows 

schoenherri 
granulatus � 

henningi 
glabratus 

cancellatus 

granulatus 
cancellatus 
convexus 
stscheglml.-; 
sibiricus 

stscheglowi 
estreicheri 
granulatus 
sibiricus 
convexus 

cancellatus 
stscheglowi 

sibiricus 

I scho�nherri 

� ��':.:�' henningi 
glabratus 
cancellatus 
marginalis 

schoenherri 
aeruginosus 
granulatus 
glabratus 
estreicheri 
cancellatus 

1 granulatus 
clatratus 
stschegluu.; 

� schoenherri 
aeruginosus 
granulatus 
glabratus 
henningi 
estrcicheri 

grall:ulatus 
aerugmosus 

estreicheri 
sibiricus 

T-46. Russia: 

Spasskt!Ja Gora 

Rmm in the Mitfdie 
Urals (Prrm Province, 

Kungur District). 

L Pene� after data 

compiled by 

V Koz'minykh and 

5. Esyu11in from 

Zinozyev (1991) and 

Koz'minykh and 

Es,uni11 (1991). 

T-47. Russia: 

Predurafye Reseroe in 

the Middle Urals 

(Perm Prrwince, 

Kishert District). 

L Penet; after data 

rompikd by 

V Koz 'mi11ykh and 

5. Esyuni11 from 

V oronin (1999, 2000) 

and A. Kozyrev et al. 

(u11jJublished). 

( ; JS!  R.\L !'.\ RT 
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T-48. Russia: I/men 

Rtsen·e in the 5 outh 

Ural.r (Chefyabinsk 

Proiince, J.Jfass 
Districtj. L Pmei; 

tifJer Korobeinikov 

(1979). 

T-49. Russia: 

T roz/sk Reseroe in 

southem T ransuralia 

(Chelyabinsk Province, 

Troitsk Distria). 

L Pmei; afrrr 

unpub/frbed data 

protitkd by 

l '. Koz'mmykh and 

5. E�1J1nin. 

C l.:\LR \L I' \RT 

granulatus 
glabratus 
schoenherri 
cancellatus 
conaceus 
aurolimbatus 
vioJaceus (probably aurolimbatus) 
convex us 

1. Arable land 
2. Steppe 
3. Bircb forest 
4. Saline land 

� estreicheri 1 stscheglov.; 

I granularus 
glabratus 
srscheglowi -I schoenhern 
cancellatus 
convexus 
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1 estreicheri 
granulatus 
haeres (probably sibiricus) 
cancellatus 
schoenherri 
stscheglowi 

granulatus 

1. Lake banks 
2. Marsh covered by vegetetion 
3. Meadows 
4. Birch forest (Betula) 
5. Pine forest (Pinus silvestris) 
6. Potato field 

granularus 
convexus 

stscheglm.\ri 
haeres (probably sibiricus) 

granulatus 
schoenherri 

� clatratus 
estreicheri 
margiruilis 
COil\-eXUS 



1. Oak forest with Am, Carr!:< 
2. Lime- and poplar forest 
3. Forest openings 
4. Small-leaved forest (Populus tremolo, Betula) 
5. Meadows 
6. Afnus grove 

1 .  Arable land 
2. Solonchak (saline soil) 
3. Solonetz (akali soil) 
4. Birch forest 
5. Dry pine forest 

aeruginosus r granulatus 
schoenherri 
convexus 

6. Forb and feather-grass steppe 

� schoenherri 
granularus 
convexus I aeruglnosus � schoenherri 

convexus 
aeruginosus 
granulatus 

I 
I granuJarus 

cribellatus (scarce) 

cribellatus (common) h 
bessarabicus , 1 

T-50. Russia:., 

.fouth Ura/ian 1"\Tat11re 

Resen'e near 

Belyaqutovo (Burzjan 

Distr .. Republic 

Bashkina). L Penei: 

after Kasheveroi· 

(1986). 

T-51. Rttssia: 

Environments of 

Bo!otovsk in the 

southra..rfern part ef 

European Riusia 
(Orenburg Provinre, 

Bolotovsk District). 

K. Mahmw and 

L Penez.; '!fier 
L;psbin (1969) ,;nd 

5 barova & Lips bin 

(1971) 
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T-52. Russia: 

BuZfiluk District, the 

southeastem part of 

European Russia 

(Orrnburg Proiince). 

K lvfakarov, after 

_;_"Yagu111anova (PhD 

Thesis, unpublished). 

T-53. Russia: 

Central-Chemozem 

Reserve near Kursk in 

the central part of 

European Russia 
(J(Jtrsk Province, 

Ivmk District). 

L Perm; after 

Amo/diet al (1972) 

and personal 

obseroations. 

CL'\.! . It \ I  l' \RT 

1. Pine forest near floodland 
2. Mossy pine forest 
3. Lichen pine forest 
4. Forb steppe 
5. Oak and lime-tree forest 
6. Birch forest 
7. Shrubs 
8. Feather-�ass and "\ardus steppe 
9. Forb, Nardus and feather-grass steppe 

10. Herb bunchgrass steppe 

_J bessarabicus 'l en bellatus 

I 

1. Oak forests 
2. Open grassy places inside the forest 
3. Pasture 
4. Steppe 
5. Barley field 
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_J bessarabicus 

cribellatus 
bessarabicus 

1 1  chornruo M 

haeres 
excellens 
violaceus violaceus 

I 
marginalis 
stscheglmvi 
estreicheri 

excellens 
haeres 
marginalis 
violaceus violaceus 

marginalis 
convexus 

I cribellatus � bessarabicus 
cribellatus 

excellens 
haeres h 

violaceus ";olaceus 
marginalis 

excellens � 
marginalis 

haeres 
convexus 



1. Solonetz oak forest 
2. Forest opening 
3. Oak forest w. Acer campestris 
4. Aspen grove 
5. Complex oak forest 

w. Fra::dnus excelsior, APgopodium 
podagraria and Carex pilosa 

6. Solonetz oak forest 
7. Clear cutting 
8. Acer forest 
9. Floodland oak forest r cancellarus 

stscheglowi 
convexus 

I ��;'�s (rare) 

stscheglov.i_ 
convex us I cancellatus 

cancellatus l 
stscheglo'\\i 

conYexus . 

1. Oak and lime-tree forest 
.,,,.;th Aegopodi11m podagraria 

2. Slickv alder forest 
3. Floodland meadows 
4. Pine forest 
5. Spruce forest with 

Diffanum, Hyiocomium, Rhytidiadelphus 
6. Axable land 
7. Swarnp 
8. Complex pine forest 
9. Orchards 

hortensis 
ncmoralis 
granulacus (scarce) 
coriaceus (rare) 

� cancellatus 
stscheglov.i_ 
convexus (scarce) 
granulatus (scarce) 
marginalis (rare) 

cancellatus 
stscheglowi 
convexus 

1 1 stscheglowi (common) 
cancellarus (common) 
convexus (rare) 

I granulatus (common) 

stscheglowi (scarce) 
clatratus (rare) I� cancellatus (scarce) 

* species that have not been recorded during the last decades. 

nemoralis 
granulatus (rare) 
cancellatus (rare) 

nemoralis h 
hortensis 

granulatus (rare) 

I �=:���,:.

s 
hortensis 
*arvensis 
nitens 

T-54. Russia: 

Tellerman forest 

(T-Oronezh Proiince, 

Borisoglebsk Distrid), 

Central Russia. 

K Aiakaroi; after 

original data protided 

by S. Gryuntai 

T-55. Russia: 

Pavlovska:;a Sloboda 

(1\foscoia-· Provmcei Istra 

District), Central 

Russia. 

K Makarov, efter 

data provided by 

I S harora and 

personal obsen·atio11s. 

I granulatus I "� ... '""' 

C�l. � !  R .\L l' \ RT 
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T-56. Russia: 

Vorskh ResetW in 

Central Russia 

(Belgorod Province, 

Boriso1•ka Dirtrict). 

L Pene� after 

Grinfeld f/ 948) and 

personal onsen·ations. 

T-57. Russia: 

Mi!lerovo flat-bottom 

valley (ravine forest) in 

the southern part of 

European Russia 
(RnJtot· Proiinct, 

,\'1i/lerovo Districtj. 

K Makarot; after data 

provided by 

S. Cherednikov. 

C J  '\. l . R \ L  l' \ln 

1. Pine forest (Pinus si!vestris) 
2. Oak forests ( Ouercus robui'J 
3. Shrubs 
4. Orchard 
5. Arable land 

haeres 
convexus 
granulatus 

r marginalis 

1. Simple oak grove 
2. Complex oak forest with Aegopodium 3. Degradated oak forest on northern slope 
4. Nardus and forb steppe 

I convexus (common) 
marginalis 

- estreicheri 
I cancellatus 
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� cancellatus 
granulatus 
con\·exus 
marginalis 
haeres 

cancellatus 

convexus (common) 
marginalis 
estreicheri 

cancellatus 

COOYCXUS (common) 
marginalis 
estreicheri 
granularus 
cancellatus 

estreicheri (common) 1 
errans 

perrini 

haeres 
cancellatus 



1. Open grassy place 
2. Mixed forest (oak & pine) 
3. Opening inside hornbeam forest 
4. Hornbeam forest (Carpinus betuius) 
5. Forest park of the reserve 
6. Meadows and Sa/ix bushes 

cancellarus 
excellens 
scabriusculus 
glabratus 

1. Lucern field 
2. Mown steppe 
3. Steppe protected since 1944 
4. Steppe protected since 1898 
5. Steppe protected since 1966 

hungaricus (scarce) 

I hungaricus (scarce) 

arvensis 
glabratus 
cancellatus 
convexus 
coriaceus 
intricatus 
exceUens glabratus 

cancellatus 
violaceus violaceus 
convexus 
coriaceus r granulatus 

cancellatus 
glabratus 
violaceus violaceus 

T-58. Ukraine: 

Kanev Resen.'f in 

Central Ukraine. 

L Pene; efttr 

lvyhtal fl 9 56) and 

personal obsen·ations. 

T-59. Ukraine: 

Askania 'f\.lova 
Reserve in South 

Ukraine. K 1\Aakarov 

and L Pene� after 
Padmw (1914j. 

r hungancus 

I 
� .... ""' ,,"_, 

BIOGEOGR:\PHY Cl L \FI ! R s 405 



T-60. Ukraine: 

Steppe to montane 

Cn.mta pet1ins11la in 

south c· krame. 

,.J. Putchkot;from 

original unpublished 

data. 

T-61. Moldwa: 

F fwd plain of the Prut 

river in the 

emironments f!f the 

Vil/axe of Rsuh11. 

Karpova and .Vlatalin 

(1993) 

1400m 

1 1 00 m  

800 m 

4C()m 

r bosphoranus 

I bessarabicus 
hWlgaricus mingens 

I. Oak forest IQ. pu/mcens) w. Gifditchia 
2. Feather-grass steppe 
3. Birch and poplar forest at rill banks 4. Maize field 
5. \\'allnut orchard 
6. \'\:beat field 
7. \7inevard 
8. Roshu Village 
9. Lucern field 

10. Floodland poplar forest 
1 1 .  Bank of Prut River 

I convexus '1 cariaceus 
cancellatus 

406 l ! l  \ l' i  l.R ". BIOGEOGRAPHY 

r granularus creemensis 
cancellarus 
gyllenhali 
scabrosus tauncus 

I 

1. Y aila - montane meadows and steppe, 
1ight foresc of yuniper and pine 

2. C pper mixed forest - beech, less maple, 
ash and oak 

3. �fiddle mixed forest - oak, ash and pine 
4. Forest - steppe - hemixerophyoc light 

oak forest and steppe 
5. Agricultural fields 
6. Riverside meadows 
7. Steppe 

granulatus creemensts 
cancellatus 

� stscheglowi (rare) campestris 1 
hungaricus mingens 

bessarabicus 
gyllenhali 
scabrosus tauncus 

I J I 
granulatus creemensls � 

granulatus creemensis I 
cancellatus 
perrini 
gyllenhal1 
scabrosus tauricus rl campestris j ' cancellatus 

* Not recorded during the last 100 yeilf'S. 



ulrichii 
scabriusculus 
intricatus 
coriaceus 
montivagus 

kollari 
ulrichii 

cancellatus 
scabriusculus 

montivagus 
linnaei 

glabratus 

1400m 

IOSOm 

700m 

350m 

ulrichii 
montivagus 
intricatus 
coriaceus 
gigas 

monttvagus 
kollan 
convexus 
intricatus 
coriaceus 
violaceus 
gigas 

convexus 
variolosus 
intricatus 
violaceus 
plauicollis 
conaceus 
gigas 

ulrichii 
coriaceus 
violaceus 
convexus 

convexus 
ulrichii 
granulatus 
obsoletus 
violaceus 
coriaceus 
scheidleri 
kollari 

ulrichii 
obsoletus 
cancellatus 
convexus 
linnaei 
coriaceus 
vtolaceus 

coriaceus 
violaceus 
ulrichii 
obsoletus 
convexus 
scheidleri 
kollari 
variolosus 

obsoletus 
linnaei 

glabratus 
convexus 

variolosus 
violaceus 

1 .  Cerna Quellen - Ciuceve 
2. Cerna Dorf - Cerna See 
3. Topeniei Tai 
4. Tisnei Tai 
5. Baile Herculane (Kurort) 
6. Domogled Gebirge 
7. Seseminului peak 
8. Orsova-Toplet 

glabratus 
auronitens 
obsoletus 
variolosus 

T-62. Romania: 

Cernei valley (Banal), 

after Lie (1998), 

advised by F. Prunar 

T-63. Romania: 

Banal (Buzi"f, 

CarafOVa, Muntele 

Semenic, Timiwara), 

compilation by 

F. Prunar and 

H. Turin, from 

original data by 

F. Prunar. 

GF.:'>:l ·.R. \ I .  P\RT 

BIOGEOGRAPHY Cl LWTLR N 407 



T-64. Bulgaria: 

l\Tmtheastern 

Bulgaria, Dobrogean 

Plattau (between 

Kranet'O and Balrhik), 

near the Black 5 ea 

coast. 

V Popov, ajt.r 

personal ohseroations 

and Popov and 

Krosteva (1999 ). 

T-65. Bulgaria: 

IFeskrn Bulgaria. 

I -"itosha 1\ft.1 
northern macroslope. 

V Pop." ajt.r 

persotJai obseroations 

and Kmsteva et aL 

(1995). 

2fl() m 

O rn  

2300 m 

2200 m 

1900m 

1500 m 

1 100m 

IOOOm 

950m 

900m 

700m 

I. Forest shelter belt 
2. Cultivated fields 
3. Steppe-like dry meadows and pastures 
4. Schrubs (xerophilous) 
5. Dry oak forest 
6. Swamp forest 

r \-iolaceus 

� violaceus 

I 

408 < l L\!Yf! .R ?> BIOGEOGRAPHY 

graecus 
coriaceus I 
torosus 

� coriaceus 1 ,  convexus 

I I �;�exus 

r montivagus 1 1  coriaceus 

1 convexus 

ulrichii 
c�vernosus 
v1olaceus 

� coriaceus 
convexus 
conaceus 
ulrichii 
cavernosus 
v:iolaceus 

� granularus 
ulrichii 
cancellarus I 

1.  Subalpine meadows 
2. Shrubs of Jun;perus sibirira 
3. Coniferous forest of Picea abies 
4. Beech forest (Fagus szkaticus) 
5. Secondan· deciduous forest and shrubs 
6. �leadow; 
7. Hornbeam forests (Carpius betulus) 
8. Oak forests (Oum-us spp.) 
9. Anthropogenic habitats 

r convexus 
conaceus 
monrivagus 
violaceus 



Peak 
Ru hen 

2200 m 

!600 m 

1000 m 

600m 

1400 m 

l lOOm 

9((l m 

700m 

500 m 

40llm 

cavernosus 
hortensis I violaceus 

I >1olaceus 

violaceus 
convexus (rare) 
coriaceus (rare) 

I hortensis 
1 convexus 

hortensts 
monttvagus 

r hortensis 

violaceus hortensis 

�:::��!��us 

c?riaceus (rare) r conv

. 

exus 
gtgas (rare) monrivagus 

intncatus 
coriaceus (rare) 
violaceus (rare) montivagus 

convexus 
coriaceus 
Yiolaceus (rare) 
intricatus (rare) 

rhortensis 

1. Oak I hornbeam forest (Querceto-Carpinetum) 
la. Meadows and open grass places 
2. Beech forest (Fagetum) 
2a . .\leadows 3. Orophnic belt 

hortensis 
montivagus I coriaceus 

1. Bachinovo - Alnus, Salb:, Populus 
2. Bistritza - Alnus, Populus, Salb: 
3. Brakadanski Most - Alnus, Salb:, Carpinus, Populus 
4. Slavovo - fogus, Carpinus, Alnus, Betu/a, Coryllus 
5. Dobro po1e - Fagus, Alnus, Picea, Betuk1, Abies 
6. Parangalitsa - Picea, Abies, Fagus 

�on:rexus 

j 1ntr1catus 
coriaceus 

l hortensis r coriaceus 
intricatus 
convexus (rare) 
violaceus (rare) 

T -{,(,,Bulgaria: 

Western Bulgaria, 

OsogovoMt., 

nor/hem macrosltipe. 

L Penm qfter 

data prwid<d by 

B. Guiorg11itv. 

T -67. Bulgaria: 

S outhwestem 

Bulgaria, Rila Mt., 

Bistn'tsa n"1'" abote 

Blagoevgrad, ea. 

20km long. 

L Penn' and 

V. Pmeva, from 

unpublished data. 
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1. Lanina lake 
2. Riparian bushes and Phragmitetum 

T-&J. Greece: 

Pindos chain near lake 

loanina (lpiros). 

A Casale, 

from original 

unpublished data. 

T-<>9.former 
Yugoslavia: 

5 outheast 5 erbia. 

H. Turin and 

A. Casale, efter 

Pavicevic and 

Mesaros (1991), 

Casale et al (1982) 

and various 

small papers. 

(;!:\; ! R \J . P \RT 

3. Mediterranean bushes 
4. Fagetalia 
5. Abies 
6. Pass 
7. Pitms dense forest 
8. Pastures 

1100m 

1705m 

1160m 

7()()m 

4ll0m 

convexus 
ulrichii 
versicolor 
(hortensis) 

r cavernosus 

rl granulatus [ ' (clatratus) 

410 Cl f \PTLR 8 BIOGEOGRAPHY 

11 convexus 
conaceus 
hortensis 
intricatus 
(cancellatus) � ���:���: hortensis 

intricarus 
scabriusculus 
ulrichii 
versicolor l�cellatus) 
(granulatus) 

hybrids (rare) 
intricatus X arcadicus 

intricatus 1 I arcadicus � coriaceus 

1 1  preslii 

I. Alpine habitats 
2. Coniferous forest 
3. Deciduous forest 
4. Meadows 

I can
_
cellatus � ��%��e

s�: 
ulrichii 
(granulatus) 



caelatus 
cavernosus 
con'\·exus 
parreyssii 
violaceus 

' (gigas) 

1. Coastal region 
2. Wetland � 
3. Meadow 
4. Sub mediterranean montane 
5. Deciduous and mixed montane 

caelatus 
cancellatus 
conYexus 
coriaceus 
hortensis 
montivagus 

caelatus 
cancellatus 
convex us 
coriaceus 
croaticus 
hortensis 
intricatus 
montivagus 
nemoralis 
violaceus 
gigas 

caelarus 
cancellatus 
convexus 
coriaceus 
croaticus 
hortensis 
intricarus 
montivagus 
nemoralis 
scabriusculus 
violaceus 
gigas 

caelarus 
cancellatus 

caelatus 
convex us 
horrensis 
moncivagus 
gigas 

1. Alpine habitats 
2. Coniferous forest 
3. Deciduous forest 
4. Meadows 
5. Wetland 

� caelatus 
cancellatus 
convex us 
coriaceus 
hortensis 
intricarus 
montivagus 
gigas 

T-70.Frmner 

Yugoslavia: 

Alpine Montenegro. 

H. Turin and 

A. Casale, after 

Pavicevic and 

Mesaros (1997), 

Casale etal. (1982) 

and vanOus small 

papers. 

T-71. Frmner 

Yugoslavia: 

Coastal Herzegovina. 

H. Turin and 

A. Casale, after 

Pavicevic and 

Mesaros (199 7), 

Casale et al. fl 982) 

and l'arious small 

papers. 
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T-72. Former 

Yugoslavia: 

Vo;vodina. 

H. Turin and 

A. Casale, after 

Pavicevic and 

Mesaros (1997), 

Casale et al. (1982) 

and van·ous sma/J 

papers. 

T-73. Former 

Yugoslavia: 

Eastern Croatia. 

H. Turin and 

A. Casale. afitr 

Paticevic and 

2\Jesaros (1997j, 

Casale et al (1982) 

and various small 

papers. 

Cl-.'.'-. 11\\l .  ! '\RT 

1. Coniferous forest 
2. Deciduous forest 
3. Meadow 
4. Wetland 

r cancellatus 
convexus 
�ori

.
aceus 

rntrtcatus 
gigas 

412 lH \PTLR 8 BIOGEOGRAPHY 

cancellatus 
convexus 
coriaceus 
intricatus 
nemoralis 
variolosus 
gigas 

cancellatus 
convex us 
coriaceus 
hungaricus 
war:iulatus 
mtncarus 
kollari 
scabriusculus 
ulrichii 
variolosus 
gigas 

coriaceus 
ulrichii 
scabriusculus 

� cancellatus 

arvensis 
auronitens 
cancellatus 
convexus 
coriaceus 
kollari � granulatus 
intricatus 
nemoralis 
ulrichii 
varioJosus 
gigas 

� can
.
cellarus 

conaceus 
ulrichii 
kollari 

granulatus 
clatratus 

� cancellatus 

1. Coniferous forest 
2. Deciduous forest 
3. Meadow/pasture 
4. Wetland 

cancellatus h 
granulatus 



I hortensis 
convex us 
montivagus 

coriaceus (rare) 
gigas (rare) I :��far:::: 

violaceus 
arvensis 
montivagus 
convexus 
nernoralis 
(intricatus) 
(coriaceus) 
(hortensis) 

honensis 
coriaceus 
violaceus 
arvensis 
convex us 
nemoralis 
(intricatus) 
(montivagus) 

caelatus 
cancellatus 
convexus 
coriaceus 
hortensis 
intricams 
creurzeri 
croaticus 
irregularis 
montivagus 
violaceus 
gigas 

hortensis 
convex us 
nemoralis 
violaceus 
coriaceus 
(intricatus) 
(monrivagus) 
(arvensis) 

convex us 
hortensis 
violaceus 
coriaceus 
intricarus 
nemoralis 
(arvensis) 

caelarus 
cancellatus 
convexus 
coriaceus 
catenulatus 
creutzeri 
croaricus 
hortensis 
intricatus 
irregularis 
monricolor 
violaceus 
gigas 

convexus 
coriaceus 
hortensis 
nemoralis 
v-iolaceus 
arvensis 
(granullatus) 
(intricatus) 

convexus 
coriaceus 
montivagus 
ulrichii 
violaceus 
(intricacus) 

caelatus 
cancellatus 
coriaceus 
croaticus 
hortensis 
(intricatus) 
violaceus 

arvensis 
hortensis 
nemoralis 
violaceus 
convexus 
intricatus 

(scabriusculus) 
(scheidlen) 

I 

1. Alpine habitats 
2. Coniferous forest 
3. Deciduous forest 
4. 'vleadow 
5. Arable land 

cancellatus I 
convex us 

(coriaceu�) I hortens1s 

violaceus � 

obsoletus 
coriaceus 
convex us 
hortensis 
nemoralis 
arvensis 
intricatus 
montivagus 
(granulatus) 
(violaceus) 

480m 

320 m 

T-74. Fonner 

Yugoslavia: 

Istra-Kz:arner. 

H. Turin and 

A. Casale, efter 

P avicevic and 

Mesaros (1997), 

Casa/e et al (1982) 

and various small 

papers. 

T-75. Hungary: 

Aggete/ek Reserve. 

H. Turin and 

T. Magura1 after 

Magura and 

Molnar (1996), 

._\!agura et al. 
(1997; 20IXI) 

GLC'\ l · R  \ L  l',\RT 
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1. Kaszony-hegi 
2. Nagy-beg:iny-hegi 
3. Beregszaszi-hegi 
4. Dobronyi-erdii (19TT) 

I 
'• 

SLOVAKIA : 
, 

5. Guti-erdii 
, ' J'  ,' , 

FOREST ZONE OF THE CARPATHIANS 

T-76. Hungary· 

Ukraine: 

Beregi-siksdg to 

Carpathians. 

T. Magura, after 

KOiiobiicz and 

Magura (1999) 

T-77. Austria: 

Schneeberg 

(Lower Austria). 

K-P. Zulka, efter 

original data and 

Franz(1970) 

GL:\ LR.\I. p,\Jl.T 

6. Cigany6c 

, .. I 
7. Nagylaz 
8. Dedai-erdii (Hung.side) 
9. Boc-kereki-erdii 

10. L6nyai-erdii 
11. Dedai-erdii (Ukr.side) 
12. Rafajnai-erdii 
13. Dobronyi-erdii (1996) 
14. Teglasi-erdii 
15. Peresi-erdO 

clatratus, granulatus 

granulatus, hampei, ulrichii, ---.-c:-c=_...._ 
violaceus 

arvensis, cancellatus, coriaceus, 
intricatus, violaceus 

\\ 
' -... .. , 

cancellatus, convexus, v10laceus � 12 

cancellatus, convexus, conaceus, � 
tntrtcatus, Vlolaceus '\_, __ ,, .._ ,  

arvensis, convexus, granulatus 

2000m 

1500m 

1000m 

500m 

O rn  

�9 

violaceus 
auronitens 
scheidleri 
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\ ' I 

UKRAINE 

arvensis, coriaceus, glabratus, 
violaceus, zawadzkii 

coriaceus, glabratus, intricatus, 
ulrichii, violaceus, zawadzkii 

coriaceus, violaceus 

convexus, coriaceus, hampei, 
violaceus 

cancellatus, convexus, coriaceus, 
granulatus, hampei, intricatus, 
violaceus 

,,.. _ ..., cancellatus, convexus, coriaceus, . • • J'. :- �/ '
thampei, nemoralis, violaceus ' , ' '  I ... ,.. _ _  .. 
' 

1. Schneeberg - 2076 m 
2. Montane forest 
3. Deciduous forest 
4. Meadow/fields 
5. Lowland forest (incl. Pinus nigra plantations) 
6. Agticultural fields Oowland) 

granulatus 
cancellatus 
hortensis nernoralis 

coriaceus 

ulrichii 
cancellatus 



I. Floodplains 
2. Agricultural fields 
3. Lowland forests 
4. Dry deciduous forest 
5. Dry grassland with scrubs 

SOOm 

O rn  

2<XXl m 

1000 m 

300 m 

_J clatratus (very rare) 1 granulatus 

� arvensis 
convexus 
hortens1s 
brermaru 

r ulrichii 1 '""""""' 

cancellatus 
convexus 
hortensis 
germarii 

nodulosus 
auronitens 
convexus 
carinthiacus 
hortensis 
germarii 
gigas 

convexus 

r hungaricus 

I 
""'""""'· 

I. Alpine hab1tacs 
2. Coniferous forest 
3. Open places 
4. Deciduous forest 
5. Meadows 
6. River forest 
7. Arable land 

granulatus 
(clatratus) 

r hortensis 

n cancellatus 
convexus 
germarii 

cancellatus 1 
hortensis 

germarii 

T-78. Austria: 

Leithagebirge 

(Lower Austria). 

K-P. Zulka, after 

original data and 

Franz rl 970) 

T-79. Austria: 

Carinthia, Vi/lather 

Alp (Dobratsch). 

H. Turin from 

original data and 

Penterman (1989a, b) 

c ;i : ' d  R.\L P.\RT 
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T-80. Switzer
land: Napfgebzet, 

Emmental. 

IY'. Marggi,from 

original data. 

T-81. Switzer
land: Tessin. 

If� Marggi,from 

original data. 

CL�IR  \ I.  P \RT 

1400 m 

500 m 

1700m 

1600 m -

200m -

r auronitens � sylvestris 
irregularis 
auronitens 

castanopterus 
depressus (lucens) 

� creurzeri 

� problematicus 1 . 1ntncatus 

I 
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violaceus fiorii 
glabratus latior 
convexus I 
monticola 

I 

� nemoralis 
violaceus 
glabratus 
problematicus 
intricatus 

f glabratus latior n catenularus 

monilis 

1 .  Subalpine pasture 
2. Coniferous forest 
3. Extensive meadows 
4. Deciduous forest 
5. Arable land 
6. Floodland forests 

nemoralis� 
gran�latus 

conaceus 

II 
�:�������urpurascens 

J granularus 

granularus 1 
rl ttahcus I '""""'"'"' I 

1. Alpine steppe 
2. �fixed forest 
3. Deciduous forest 
4. Poor grassland 
5. Agticulrural fields 
6. River meadows 
7. Ri"-er forest 

cancellarus_ dahli � 
conaceus 

I 



1595m 

1510m 

1 160m 

1075 m 

104Qm 

950m 

900m 

640 m 

berrolinii 
carinthiacus 

� creutzeri 

� creutzeri 
bertolinii 
carinthiacus 

� creutzeri 

I 
creutzeri 

1. Mixed woods with: Turkey Oak, European Hophornbeam, Chestnut 
2. Hohn Oak woods 
3. Evergreen shrublands 
4. Cork Oak woods 
5. Grassland 
6. Vineyards 
7. Olive Groves 

r1 granulatus mterstitialis 
alysidotus 
clatratus antonelli t r italicus rostagnoi 

cunvexus convexus 
lefebvrei bayardi 

rossii 
coriaceus 

rossii j 
violaceus picenus 

coriaceus conaceus 1 
convexus convexus 

lefeb"-re1 ba\ardi 
convexus conve'(US 11 

� rossn 
violaceus p1cenus 
cortaceus conaceus 

alysidotus � 

1. Cariceum firmae with SFSleria vari.a 
2. Fesrucetum laxae 
3. Fesrucerum spectabilis 
4. Moehringio-Gymnocarpietum 
5. Fagetum 
6. Pimu m1�go and Dryas 

n creutzeri 
coriaceus 

I convexus 

convexus 1 

T-82. Italy: 

Friuli, Venezia 

G11!ia1 Prescudin. 

R Pizzolotto and 

P. Brandmayr, from 

01iginal data. 

T-83. Italy: 

Central 

Apennmes (lf"i->st). 

S. De Ftlici and 

A. Vigna Taglianti, 

from original data. 

C L'\ f R  \ L  \ RT 
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T -84. Italy: 

Central Apennines 

(Centraij. 

S. De Felici and 

A. T.l'"tgna Tagliantz� 

from original data. 

T-85. Jtaly: 

Central 

Apennmes (Eastj. 

S. De Felici and 

A. Vigna Taglianti, 

from original data. 

CL\,!.!\ \L l' \RT 

3()('() m SE 

2000 m 

lOOO m 

200 m 

2000 m 

IOOOm 
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..£ limestone soils 

' .. o . . _;;,o Cl 

Soils from marly and 
sandstone 
Soils from conglomerate: 
pebbles, clays, sands 

' Holm oak woods 

Q Mixed woods with pubescent oak 

0 1-lixed woods v.rith European hop
hornbeam, hornbeam 

Q Beech woods 

NE 



!500m 

! OOO m 

500m 

2335 m 

1400 m 

800m 

400 m 

240m 

1 .  Querr:us cems 
2. Fagus .rylvatica 
3. Quercus t-irgj/iana 
4. Pinus laricio 
5. Pinus laririo. Fagus !)'katita 
6. Qum:1ts frainetto 
7. Quercus ile.x: 

preslii 
lefebvrei 
convexus 

lefebvrei 
preslii 
conYexus 

' lefebvrei 

convexus 
l preslii 

convexus 
preslii I lefrbvrei n conaceus 

latreilleanus I I 
concolor � concolor 
depress us latreilleanus 

depressus rl depressus 

I 
(monticola) I cancellatus 

pro?Iematicus 
mtncatus 
convexus 
germarii 

I monticola 
glabrarus 
(depressus) 1 1  monticola 

granulatus 
intricatus 
glabrarus 
germani 

I preslii 
lefebvrei I convexus 

convex us I 
lefebvrei 

preslii 
lefebvrei 
convexus 

preslii 
n lefebvrei 
1 1  convexus 

I convexus 
preslii 
Jefebvrei 

conaceus 
lefebvrei 

1. Riparian bushes 
2a. Residual lowland forest 
2b. Cultivated land 
3. Hill mesothermophilic bushes - Qum:us, Betula, Castanea 
4. lmer-morainic ponds and lakes 
5. Deciduous forest -Quercus, Castanea 
6. Grassland \\.ith mi.xed forest elements 
7. Fageralia · Fagus, Rho<Wdendron, Aines 
8. Alpine steppe 
9. Alpine high altirude steppe with long time permanent snow 

I I 
germarii 
coriaceus 
intricatus 
glabrarus 
monticola I italicus 

granul��us 
gen

.n
aru 

conaceus � intricatus 
convexus 
(monticola) 
(glabrarus) 

granulatus 
cancellatus 

� italicus 
cancellatus 
granulatus 
gem1arit 
coriaceus 

I 

T-86. Italy: 

Calabria near 

Cosenza (West). 

R Pizzolotto and 

P Brandmq_yr, 

from original data. 

T-87. Italy: 

Calabria near 

Cosenza (East}. 

R Piz:zolotto and 

P Brandm'!_yr, 

from original data. 

T-88. Italy: 

Piemonte, hiJ/s and 

Alps N.E. of 

lzirea fTorino). 

A. Casale, 

from ori__ginal 

11npublished data. 

( ; J :'-, 1 .R.\L P \ RT 
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1400 m 

1200m 

800m 

600m 

T-89.France: 

Southern Ardiche 

!Hauff Loire / 

Cennnesj. 
400 m 

H. Turin.from 

onj,inal data. 

T-90. France: 

Foret d'Erou1't's 

(:liom1andie). 

S. Rin-;ond, frof11 

on'ginal data. 

400 m 

200m 

100m 

1 .  Deciduous forest 
2. River meadows + "!,'ficultural land 
3. Castanea forest 
4. Warm - Castanea, Quff'cus forest 
5. Cool coniferous forest 

I auronitens 
monilis 
coriaceus 

11 \-;olaceus purpurascens 
I ) (nemoralis) 

� monilis 
auratus 
coriaceus 
(granularus) I 
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� convexus 

�ur'?nitens 
mtncatus 

( arvensis) 1 i convexus 
nemoralis 

auronitens 
violaceus purpu

.
rascens 

htspanus 
(intricatus) I I 

coriaceus f 
problematic�s l 

arvens1s I 
I 

I hispanus 
violaceus purpurascens 

arvensis 
convex us 
violaceus purpurascens 
intricatus 
auronitens 

I nemoralis 
problematicus 
granulatus 

I gra�ulatus 
conaceus 
monilis 

1 .  River meadows and agricultural land 
2. Grassland 
3. ;\fixed forest (80<}0 Beech, 10°/o Oak, 10%1 Spruce) 

1 granularus I coriaceus 
monilis 
autratus r violaceus purpurascens 

� autratus 

I "oh_, ""'"""�' 



600m 

370 m 

2000 m 

1600m 

1250m 

IOOO m 

700m 

1 .  Grassland 
2. Quercus forest 
3. Castanea saliva forest 
4. Fagus + Castanea forest 
5. Quercus forest 
6. Fagus + Castanea forest 

auratus 
problematicus 

auronitens 
violaceus purpurascens 

auronitens punctatoauratus 

nemoralis 
auratus 
problematicus 
auronitens 
hispanus 

auronitens 
hispanus 
splendens 
violaceus purpurascens 
intricatus 

I 
auronitens punctatoauratus 
violaceus purpurascens 

auronitens 
splendens 
nemoralis 

violaceus purpurascens 
problematicus 

1. East slope 
2. Alpine steppe 
3. Mixed forest 
4. Deciduous forest 
5. Near river habitats 

splendens 
violaceus purpurascens 
nemoralis 
problematicus 
auronitens punctatoauratus 

rutilans 

T-91. France: 

Avryron. 

D. Mossakowski, 

from original data. 

T-92. France: 

Ax-les-Thermes 

(East Pyrenees). 

D. Mossakowski, 

from original data 
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T-93. France: 

J\rear Andorra 

(East Pyrenees ). 
D. Mossakowski 

and A. Casale, 

from original data. 

T-94. France: 

Pie du Midi de Bigorre 

(Central Pyrenees). 

S. Rimond, from 

on"ginal data. 

GLNJ:R,\L P!\RT 

2500m 

2000 m 

1500m 

lOOOm 

700m 

3000 m 

2800 m 

2000 m 

1500m 

JOOO m 

800m 
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pyrenaeus 
problematicus 

� cristoforii 

I 
auronitens punctatoauratus 
violaceus purpurascens 
problematicus 

convexus 
violaceus purpurascens 
splendens 
auronitens punctatoauratus 
rutilans perignitus 

violaceus purpurascens 
problematicus 
splendens 

r convexus 

splendens 
problematicus 
violaceus purpurascens 
nemoralis 
convexus 

1. Alpine steppe 
2. Mixed forest 
3. Deciduous forest 
4. Grassland 

convexus 
cancellatus 

1. Alpine 
2. Steppe and forest (spruce) 
3. Forest (spruce) 
4. Mixed forest 
5. Grassland and mixed forest 

convexus 
violaceus purpurascens 
nemoralis 
splendens 
cancellatus 



1. Deciduous wet riverside forest 
2. Deciduous forest 
3. Mixed pastures, fields, plantations 
4. Scrubland, Hrica + Ukx 
S. Pine forest 

lusitanicus 
lineatus 

amplipennis 
melancholicus 

lineatus 
ssp lateralis 

deyrollei 
nemoralis 

arnplipennis 
galicianus 

deyrollei 
amplipennis I lineatus 

1. Thilixed pastures - deciduous forest 
2. Deciduous river meadow forest 
3. Scrubland, Erica + Genista 4. Deciduous montane forest (not sampled) (brich) 

deyrollei 
arnplipennis I 
lineatus 

lusitanicus 
lineatus 
amplipennis 
melancholicus 

violaceus purpurascens 
lineatus 
arnplipennis 
lusitanicus 

amplipenrns 
lusttarucus 

� steuarn1 

700m 

1638rn 

1250m 

950m 

T-95. Iberian 

Peninsula: 

RioMandeo 

Serra da L!ba 

(Galicia northwest, 

Northern Spain). 

J.P. Valcarcel, after 

original data. 

T-96. Iberian 

Peninsula: 

Ovrense, Alto do 

R.odicio (Galicia south, 

Northern Spain). 

J.P. Valcarcel, after 

original data. 

G l '.'.\J'.l\ \I P.\ RT 
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T-97. Iberian 

Peninsula: 

Lugo, N onforte 

(Galicia south, 

Northern Spain). 

J.P. Valcarce4 after 

on"ginal data. 

T-98. Iberian 

Peninsula: 

East Cantabrian 

Mts, Pena Ubina 

(Northern Spain). 

]. Serrano, after 

original data and 

literature. 

GL'..Fk \I. P \RT 

1 .  Open fields, mixed pastures, fields, shrubland 
2. Floodland fields 
3. Desiduous riverside forest 
4. Pine forest + plantations 

1. Heath 
2. Fagus forest 
3. Grassland 
4. Mixed desiduous + pine forest 
5. Cytisus juniperus 

deyrollei 
violaceus purpurascens 
lineatus 
nemoralis 
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nemoralis 
getschmanni 
deyrollei 
macrocephalus 
amplipennis 
lineatus 

lusitanicus 
rugosus I 
steuartii 

r linearus 

I
-··-

macrocephalus 
1 1  linearus 

amplipenrus 
getschmanru 

667m 

400m 

2400 m 

2000 m 

1600m 

1200m 

800m 



I. Pond 
2. Quercus wood 
3 . .'.\olixed forest 
4. Pim1s s_ylvestris forest 
5. Cytisr's juniperus 

r lusitanicus 1 '"'"'"="" 

I. Quercus ilea woods 
2. Shrubland 
3. Pond 
4 . .Mixed Quercus + Pine forest 
5. Pond, alpine grassland 

lusitanicus 
melancholicus 

r dufourii � dufourii 

1 --

lusitanicus � 
guadarramus 

ghilianii 

r montivagus 

ghilianii 

,-1 dufourii 

melancholicus 1 

2200 m 

1800m 

1400 m 

HXJOm 

2000 m 

1 6UO m  

1200m 

800m 

T-99. Iberian 

Peninsula: 

Sie"a de 

Guada"a"'a 

(Central Spam). 

]. Serrano, after 

tJriginal data 

and literature. 

T-100. Iberian 

Peninsula: 

Northeast 

Sierra Nevada 

(Southern Spain). 

]. Serrano, after 

original data and 

literature. 
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Chapter _g _______ Conservation biology 

9.1. DECLINE - EXAMPLES 
AND OUTLINE OF THE PROBLEM 

As 1.vith several other insect groups (Samways, 1994), a con
siderable decline in the populations of many Carabus spe

cies can be observed (e.g. Turin & den Boer, 1 988; Desender 

& Turin, 1989; Balletto & Casale, 1 991). Usually the decline 
in species is accounted for by changes in land use, caused by 
changing socio-economic conditions in recent decades in 
Europe. Faunistic investigations demonstrate, however, that 
some European Carabus species had already suffered a pop

ulation decline by the end of the 1 9th century. This can be 

demonstrated by three examples: 
(1) C. nodu/osus is doubtlessly one of the species in ques

tion. Breuning (1926, p. 22) wrote that it 'seems in many 
cases to be in the process of dying out' (translated). In the 
previous century this species occurred as far north as the 
region of Hamburg (Lohse, 1 954). Although individual 
populations existed in northern Central Europe until the 

1 960s, some of these could no longer be found in recent 

decades, despite intensive searches (e.g. Westphalia: Weber 

& Weber, 1 966; Lower Saxony: Gersdorf & Kuntze, 1 957). 

The northernmost population now occurs in southern 
Westphalia. C. nodulosus is a stenotopic species occurring in 
swamp woodlands. The decline is most probably caused 

by the destruction of its habitats by intensified commercial 
forestry (e.g. drainage) and, at least in Italy (Trieste) by ur

banisation and water pollution (Casale,pers. comm.). 
(2) In the last century C. intricatus was still prevalent in 

Central Europe (e.g. Horion, 1941). However, since the 
turn of the century, a drastic reduction of its populations 
began in northern Central Europe. This ended with its 
complete extinction in the north-west German lowlands. 
Populations still exist today in north-east Germany, but 

these are limited to dry, warm localities (Richter & Jacob, 
1 980; Stegemann, 1 981 ;  Arndt, 1 989). The decline in the 
species is therefore attributed to changes in the Central 
European climate (e.g. Gries et aL, 1973). The last known 
population from the lowlands of Lower Sa..xony was re
corded in the woodland 'Hasbruch' near Oldenburg, a large 
former wood-pasture (Gersdorf & Kuntze, 1 957). Falke et 
aL (2000) state that the local climatic factors in a wood
pasture are probably more suitable for this tree-climbing 

Th. Assmann 

and thermophilic species, because of the increased solar 
insolation (c£ the similar argumentations by Trautner (1996), 

for Cal-0soma sycophanta, which is also in decline in Central 
Europe, and by Assmann & Falke (1997), for the buprestid 

Aphanisticus pusillus) . However, wood-pasture structures are 

increasingly in decline in Central Europe, due to a ban on 
forest pasture. The high density of C. intricatus in a dry, 
warm coppice forest in Baden-Wiirttemberg also corre

sponds to this assumption (Hochhardt & Ostermann, 
1998). It is therefore well possible that two important fac
tors combined, have led to a reduction in the populations 

of Central Europe: (1) climatic change and (2) changes in 

the local climate of woodlands, due to different forms of 

cultivation. Furthermore, other forest-related changes in 
the woodlands can have a negative effect on populations 
(cf. Chapter 5). 

(3) A noticeable decline ,within this century can also be 
observed in the East European species C. marginalis. This 
species has already become extinct in Germany, but records 

from the 20th century prove its former occurrence (Arndt, 

1989). In Poland the formerly wide-spread beetle has de

clined to remnant populations in the east (found in a very 
small area of about 1 ha, in the communal forests of the city 

of Warsaw: Szyszko, 1987, pers. comm.). C. margin a/is lives in 
deciduous forests (usually with oak as the dominant tree 
species) and in pine stands. These habitats are certainly still 

common in the European area of distribution and, unlike 

the beetle, have not declined. It therefore seems improbable 

that the drastic decline in populations of C. mai;ginalis is based 
on the destruction of its habitats. With this species it seems 
more probable that climatic changes (e.g. increasing Atlanti
cism of the climate) are a decisive factor. 

As these examples show, both anthropogenic and climat

ic factors (or a combination of both) may be responsible for 
the decline of some Carabus species in Europe. However, 
only species that are in decline because of anthropogenic 
influences \Vill be considered in the following discussions. 

In recent decades (since circa 1 9  50) changes in land use 
have been rapid. In particular, the structural reforms of the 
European lJnion agricultural policies, have had far-reach
ing effects over extensive regions. This in particular affects 
the southern European countries, which are renowned for 

their species richness. 
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C. auratus can be taken as an example of a species that 

has strongly declined in recent decades. The beetle was prev

alent over much of Europe in the 20th century (Chapter 5), 

and was particularly common in Central Europe. Impres

sive descriptions of 'mass reproduction' can be found in 

Barner (1 937): 'in 1 89 1  C. auratus was ... so common that 

one could not walk on a field path without treading on an 

animal at each step' (translated). Basedow (1 987) was able 
to demonstrate that in Schleswig-Holstein, the impact of 
insecticides resulted in the complete extinction of the pop
ulations within just ten years, whilst the species continued 
to survive in organically farmed areas. Heydemann (1 983) 

also reports on the drastic decline in the species. Similar 
losses are also known from other regions of Central Eu

rope (cf. Desender & Turin, 1989). C. auratus has not only 
survived in 'ecologically' farmed fields, but also in exten
sively used grasslands (e.g. Holste, 1 97 4) and, particularly in 
south-west Europe, in montane and subalpine pastures 
(Assmann, own observ.). 

The decline in numerous animal and plant species in 
Europe has led to the introduction of Red Data Books and 
Red Lists, which have to be taken into consideration when 

landscape plans are being considered, in order to prevent 

further decline of a species. In the past ten years carabid bee

tles have increasingly been taken into consideration in these 
lists (e.g. Marggi, 1992; Trautner et aL, 1997; Luff, 1 998). In 
addition, laws have been enacted in several countries which 
forbid all members of the genus Carabus or certain species 
from being caught and collected (e.g. in Spain and Germany). 
Species such as the widely distributed C. clatratus are listed, as 
well as pronounced locally distributed endemic species, such 
as C. olympiae or C. auriculatus (see Chapter 5). 

Such procedures, however, do not seem to be particular
ly efficient. The crucial factors causing the decline seem to 
continue to affect populations, because increases in species 
that have become rare are only seldom reported (e.g. C. 
nitens, see below). In this chapter aspects of conservation 

biology will be introduced in order to convey an overview 
of the problems and possibilities of the preservation of 

this diverse group of ground beetles. 

9.2. WHAT SHALL WE PROTECT? A POPULA
TION-BIOLOGICALAPPROACH 

The objective of conservation biology is the preservation 
of biodiversity, which is usually subdivided into three 
levels: (1) diversity below the level of species, (2) diversity 
of the species, and (3) diversity of species communities 
(Primack, 1 993). Conservation strategies usually concen
trate on the latter two levels. With the genus Carabus, 
however, it seems important to tum to the variability and 
differentiation within and between conspecific popula
tions. The intraspecific diversity of their members is par

ticularly pronounced, showing itself not only in morpho-
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logical characteristics, but also in ecological and physiolog

ical differences. Besides the species, the more strongly dif

ferentiated populations should also be included for pro

tection in expert considerations on conservation. The 'evo

lutionarily significant unit' (ESU) concept, which has been 
introduced by Ryder (1986) to describe unique groups of 
organisms that should be managed separately, corresponds 

best to such considerations. While this concept is accept
ed among conservationists, there is no consensus of how 

it should be applied in practical conservation situations 
( cf. Cracraft, 1997). 

Based on the phylogenetic species concept ( cf. Claridge et 
al., 1 997), Vogler & DeSalle (1994) favour a definition for 
ESU based on patterns of variation. In the theoretical frame

work of the phylogenetic species concept, conservation units 
are delimited by genetical characters that diagnose clusters 
of individuals or populations (e.g. by synapomorphies) to 

the exclusion of other such units. This concept is explained 

using two examples from the genus Cicinde!a. The authors 
emphasise that besides genetic characteristics, morpholog
ical, ecological and ethological characteristics should also be 
considered. The main thing is that the ESU s are genetically 
related, and not the result of an environmental induced 

reaction of a given genotype. One advantage of this con

cept is definitely based on the objectivity and the ability of 
other researchers to test results. One of the disadvantages, 
however, is the large expenditure involved in the genetic 
analysis of numerous populations. 

With the help of microsatellite DNA, Rasplus et al. (2000) 
were able to examine the genetic population structure of C. 
so!ieri from its relatively restricted range in France and Italy. 
They showed that two populations belonging to the sub

species C. s. bonnetianus differ from all other populations in 
numerous synapomorphies. These two populations there
fore represent an ESU. Populations of C. s. curtii cannot be 
classified with good confidence. The results confirm the 
hybrid origin of this subspecies and therefore such popu
lations are not an ESU. 

Using allozyme electrophoresis Assmann & Weber (1 997) 
found several alleles with a discontinuous spatial change of 

frequency in C. punctatoauratus from the Pyrenees. Several 
alleles were found only in one population (e.g. Gpi-0.81:  46 

% in the Foret des Hares) or a group of populations (e.g. 
Est-x-0.84 in the populations between the rivers Ariege 
and Aude). Such characteristics are a feature of ESUs. On 

the other hand, there are populations that do not have 

'private' alleles, such as, for example, both populations of 
the Massif de Bigorre, for which only widespread alloz
ymes could be detected. According to these characteristics, 
these populations do not form an ESU. 

The potential significance of genetic differentiation to a 

populations' capacity to survive is discussed in Chapter 9 .3. 



9.3. REASONS FOR THE DECLINE OF 
CARABID POPULATIONS 

9.3.1. Habitat destruction 

Changes to and destruction of habitats are seen as the most 

common cause for the decline in numerous Carabus spe

cies. These changes can, however, arise from natural causes. 

In Austria C. hungaricus is very locally restricted to steppe 

habitats in the vicinity of the N eusiedler Lake. The decline 
of traditional farming practices in this area has led to the 

loss of pasture habitats and their replacement by wood

land and this can be linked to a decline in the species in 
question (cf. Chapter 5). Due to the afforestation of previ
ously extensively used open habitats, numerous other spe

cies have also declined (e.g. C. nitens in heathlands and peat 
bogs; C. convexus in regions where it colonises poor or lime
stone grasslands, cf. Desender & Turin, 1 989). 

Most semiaquatic Carabus species have probably declined 

because of the destruction of their habitats. C. clatratus, C. 
nodulosus, and C. variolosus, species populating light and 
shaded moors, have declined over large parts of their dis

tribution, due to peat digging and drainage. C. clatratus, 
which occurs in oligotrophic moors in some parts of its 

distribution, is also threatened by eutrophication: Grosse

cappenberg et aL (1978) caught considerably more individ

uals on oligotrophic banks than at comparable observa

tion points in mesotrophic aquatic environments. The 
change of habitats in intensively used agricultural landscapes, 

due to changes in the groundwater level and to moist de

posits (greatly increased NHx-depositions), has a negative 
effect on these beetles. C. galicianus, an endemic species of 

north-west Spain which settles on the banks of running 

waters, is endangered by the increased construction of bank 

reinforcements and the ensuing loss of stream banks, as 
well as an increase in water pollution (Zaballos & Jeanne, 

1994; Assmann, own observ.). C. a!Jsidotus, an endemic spe
cies ofltaly and south-east France, has lost numerous pop

ulations due to the drainage of bogs and destruction of 

habitats caused by increasing urbanisation (Casale et aL, 
1 982). The only semiaquatic European Carabus species that 

does not seem to be endangered is C. melancholicus. 
The decline in forest species is puzzling, since the wood

lands and forests in Europe are not declining, at least in 
Central Europe (cf. Desender & Turin, 1989; Assmann, 
1999). The increase in some forest species (e.g. C. problemat
icus: Desender & Turin, 1 989) can easily be explained by 

increases in the relevant habitats. C. glabratus and C. imgu
laris, however, belong to the species that demonstrated a 

conspicuous downward trend (Desender & Turin, 1989; 

Assmann, 1 999) . C. convexus probably also has to be par
tially included in this group, since the species lives in wood

lands in some regions of Central Europe ( cf. Desender & 
Turin, 1 989). This is a good example of the necessity to 

include ESU s as well as species, when considering the con
servation aspects of the genus Carabus. The reasons for the 

decline in these species have not been clarified. Indications 

of climatic reasons for decline do not exist, as far as known 

to us. Possibly agricultural intensification has had a nega

tive effect on these species ( cf. the paragraph 'Conservation' 

of the C. intricatus species' text in Chapter 5). With C. gla
bratus there could be additional problems with the 

(re)colonisation of unsettled wood plots ('empty patch

es'). In the north-west German lowlands (Lower Saxony 

and perhaps also in the Westphalian Lowlands and at the 

Lower Rhine), C. glabratus is to a large extent restricted to 
woodlands that are over 200 years old. In this region at 
least, the potential for dispersal seems to be low (Assmann, 
1 998; 1 999). Iflocal populations are extinguished by clear
cutting or other forest measures, the probability of reset

tlement after regeneration of the wood is low. The three 

forest species discussed here show a population decline in 

parts of their distribution. In northern Italy (C. convexus 
and C. glabratus: Casale et aL, 1 982) and in Austria (C. irreg
ularis: Paill,pers. comm.) they are still common and prevalent. 
These contrary tendencies within their distribution regions 

make it impossible to classify the species in a common 

European scale (Tab. 9.1). 

In some cases changes to carabid habitats are far-reach

ing, but not immediately recognisable. In recent decades 

many extensive heathland areas of north-west Europe (En

gland, the Netherlands, Belgium, north-west Germany) 

were transformed to pasture, whilst other traditional agri
cultural practices ceased. Simultaneously, C. nitens declined 

in the remaining heathlands (Turin & den Boer, 1 988). 

However, the beetles were able to profit from the reintro

duction of traditional agricultural practice in the Nether

lands. At Kralo Heath (Netherlands) where den Boer & 

van Dijk (1994) carried out a long-term study over twelve 

years, the species became more common again four years 
after the complete heather vegetation had been mown (0, 7, 

23 and 36 individuals per year in 10 traps) (see also van 

Essen, 1993). In the nature reserve 'Liineburger Heide' (east
ern Lower Saxony) a link to low-growing heath (e.g. Cailuna 
heath in the building phase) could be ascertained (Ass

mann & Janssen, 1 999). For C. nitens not the heath itself, 

but its phases of development are important. Den Boer & 
van Dijk (1994) were also able to demonstrate that C. aroen
sis, which is in decline in the Netherlands, Belgium and 
Denmark (Desender & Turin, 1 989), reacts positively upon 

'habitat management': after a fire the numbers of individ

uals observed rose from 0 to 4 78 in the second year back to 

299 in the third year. In other regions of its distribution C. 
aroensis has probably not declined at all, or at least not as 
strongly; it has even succeeded in occupying some previ
ously uncolonised woodlands (western Lower Saxony, own 
observ.). 

The importance of taking the different habitat prefer

ences of conspecific populations (see section 9.2) into con

sideration is made clear by population groups of C. solieri. 
In the most southern extent of its distribution in the West- ( d  '- 1  R_\L l ' \ R I  
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em Alps, the ssp. bonnetianus is found in the meso-Medi
terranean zone (below the holm oak (Quercus ilex) timber
line, cf. Ozenda, 1 988). In woodlands, which are often dom
inated by Pinus, the subspecies populate the peripheral 
zones of small (and relatively moist, cool) valleys (often 
with stands of Alnus). Devastating forest fires, frequently 
caused by arson, are repeatedly reported in this region. Ar
eas destroyed by fire that are close to the coast are then often 
used for building activities. This development (habitat de
struction and urbanisation) has already led to the extinc
tion of individual populations (e.g. in the Massif du Tan
neron; Bonadona, 1 971 ;  Korell,pers. comm.). On the other 
hand, populations occurring in mountainous areas (e.g. 
ssp. solierz) inhabit much larger areas and do not appear to 
be threatened. In the Llgurian Alps and Apennines ssp. 
liguranus locally forms the most common species of the 

genus (Casale, pers. comm.). Such populations even survive 
in forests which are intensively commercially forested (e.g. 
in the vicinity of the Col de Turini,pers. observ.). 

9.3.2. Fragmentation 

In recent years the metapopulation concept has been increas
ingly accepted in conservation biology (e.g. Hanski & Gilpin, 
1 997). The concept is based on local populations that occur 
in separate sites, and which are in contact with one another 
through migrating individuals. This exchange of individu
als facilitates recolonisation within a metapopulation iflocal 
populations die out through population-dynamic process
es. If the rates of extinction and recolonisation are equal, a 
metapopulation remains stable. If, however, the recolonisa
tion rate falls in comparison to the rate of extinction, the 

Table 9.1. Examples of endangered European Carabus species (after Korell, 1 975; Llndroth, 1 985; 1 986; Desender & 
Turin, 1 989; Balletto & Casale, 1 991 ;  Zaballos & Jeanne, 1 994; Marggi 1 992; Mahler etaL, 1 996; Trautner etal., 1 997; Luff, 
1998; Turin, 2000; Assmann et al., 2002; Paill,pers. comm.; Assmann, own observ.). 

Species declining in their 
whole distribution area 

C. clatratus 

C. italicus 

C. afysidotus 

C. nitens 

C. galicianus 

C. nodulosus 

C. variolosus 

Species declining in parts of 
their distribution area 

C. scabriusculus 

C. arvensis 

C. auratus 

C. cancellatus 

C. vagans 

C. glabratus 

C. bessarabicus 

C. convexus 

C. marginalis 

C. hungaricus 

C. intricatus 

C. creutzeri 

C. irregularis 

C. caelatus 

C. rugosus 

C. corzaceus 

C. gigas 

1 At least one subspecies of these given species seems not endangered. 

Subspecies declining1 

C. menetriesi pacholei2 

C. solieri bonnetianus 

C. faminii faminii 

2 Regarded as a protected subspecies of the FFH Directive of the European Union. 

3 Regarded as a protected species of the FFH Directive of the European Union. 

4 Protected species in Parco Naturale Orsiera-Rocciavre (Italy). 

5 Protected species in National Park of the Picas d'Europa (Spain). 

er \.I R \I p \R l 6 Protected species in Parco Naturale dei Nebrodi (Italy, Sicily). 
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small distribution areas 

C. ofympiae3 

C. cychroides4 

C. auriculatus5 

C. planatu.I 



number of local populations within a metapopulation con
tinues to decline. Such a long-lasting trend then leads to the 

extinction of the metapopulation. Den Boer (1981 , 1 990) 
and den Boer & van Dijk (1994) were able to show for a 
number of carabid beetle species (incl. Carabus species) that 
the extent of natural fluctuations of local populations can 
exceed a factor ten square, so that extinction processes are 
probable at the local level. Many species of carabid beetles 
possess efficient mechanisms (e.g. the ability to fly) to colon
ise vacant habitats. Population fluctuations are therefore a 
probable cause oflocal extinctions for many species of cara
bid beetles, although this is not widely proven. Extinctions 
and recolonisations need to be verified to prove the model. 

Data on the population dynamics and population ge
netics of some Carabus species seem to confirm the concept 
of metapopulations (e.g. Niehues et al., 1 996; Assmann & 

Weber, 1 997). However, the magnitude of variation in the 
populations of many local Carabus populations is proba
bly not as large as those described for many other insects. 
The low fluctuations in the population size of the well
investigated C. auronitens in an enclosure in Westphalia sub
stantiate this observation (e.g. in comparison to Poecilus 
versicolor and Calathus melanocephalus) (Althoff et al., 1 992). 
Moreover, the potential for recolonisation is lower, due to 
the (almost exclusive) brachyptery of the species. Some 
Carabus species may not show metapopulation dynamics. 
This could particularly apply to species that occur as stable 
relict populations in isolated refugia (e.g. C. glabratus in north
west Germany, c£ Chapter 5). 

If the distance between the habitat patches of a Carabus 
species increases, or if the habitats between the patches 
change so much that they are more rarely crossed by the 
beetles, the rate of recolonisation should decrease. Even if 
the habitats are suitable for the particular species, changes 
to the landscape would in such a case lead to a changed (or 
initial) fragmentation, which would then, according to the 
metapopulation concept, lead to a decline. 

According to this concept, vacant areas can be predicted 
to occur within the ranges of relatively weakly dispersing 
species. Translocation experiments have indicated that these 
empty habitat areas are likely for some species such as Poeci
lus lepidus (de Vries, 1996) and Carabus auronitens (Schwoppe 
et aL, 1 998). At the same time, large habitats, which are able 
to house several local populations, ought to demonstrate 
on average a greater probability of settlement than smaller 
sites. For one ground beetle species it has indeed be shown 
that larger sites were more likely to house one or more 
populations than small ones (Agonum ericeti: de Vries & 
den Boer, 1 990). Furthermore, it was shown that for sever
al ground beetle assemblages a positive correlation exists 
between the area and the number of stenotopic species 
occurring (e.g. heathlands in the Netherlands: de Vries, 1994; 
sand dunes in Germany: Assmann & Falke, 1 997; wood
lands in Germany and Belgium: Gruttke, 1997; Desender 
et aL, 1 999). This result is in agreement with assumptions 

arising from the metapopulation concept. However, such 
species-area relationships do not exist in other habitats or 
regions (e.g. woodlands in Finland, England, and Germa
ny: Niemela et aL, 1 988; Terrell-Nield, 1 990; Assmann, 
1 999). This could be related to the hypothesis that at least 
some of the species taken into consideration do not show 
distinct metapopulation dynamics (see above), or that the 
areas under investigation are so large that even the smaller 
ones house several local populations, such that the proba
bility of local extinction is low (Assmann, 1 999). 

The results introduced above on species-area relation
ships enable us to conclude that population effects of the 
fragmentation of habitats for stenotopic Carabus species 
cannot be ruled out. It therefore seems sensible to carry out 
investigations on the 'minimum viable population size' 
concept (MVP) elucidated in the next section, at least for 
endangered species or ESUs. 

9.3.3. Insecticides 

The impact of insecticides was briefly mentioned in section 9 .1 
using the example of C. auratus. Basedow (1987) was able to 
show clearly that the species has disappeared from fields of 
Schleswig-Holstein where the use of insecticides is common. 
In a long-term study he was also able to prove that over the 
same period the beetles were common in fields which were 
farmed without the intensive use of insecticides (Basedow, 
1998). Other species that inhabit fields are also decreasing in 
parts of their distribution, such as, for example, C. cancellatus 
in Belgium, the Netherlands, Denmark, Slovakia, and Germa
ny (Desender & Turin, 1989; Kleinert, 1987; Trautner et aL, 
1 997). The decline of the populations may be linked to the 
considerably increased use of insecticides in recent decades. 
However, other factors also may need to be considered. Thus 
den Boer & van Dijk (1994) point out that the species has 
declined considerably in the heathlands of the province of 
Drenthe where insecticides are not used. 

Laboratory experiments undertaken by Schemey (19 58) 
show that C. granulatus, which is not endangered in Europe 
and is prevalent in fields, is less sensitive to several insecti
cides than C. cancellatus and C. auratus, which have declined 
considerably in large parts of their distribution. The results 
ofBasedow etal. (1976, 1 981) demonstrated a 100% degree 
of effectiveness of oxydemeton-methyl and parathion on 
C. auratus. According to several other experiments, synthetic 
pyrethroids and pirimicarb seem to be largely harmless to 
carabid beetles (d. literature cited in Basedow, 1 998). 

Whilst the use of insecticides on farmland is generally 
known, that forests are also treated with such poisons is 
often overlooked. They are employed to prevent the mass 
reproduction of Lepidoptera, since their larvae eat the leaves 
or needles of the trees. In 1987 and 1988 some oak wood
lands in the Westphalian Lowlands were sprayed by heli
copter with dirnilin (diflubenzuron, 75 g/ha) to control 
larvae of the winter moth (Operophthera brumata) and the ( d -C\ I R \L P,\R I 
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green oak moth (Tortrix viridana). In a post-treatment com
parison of 8 sprayed and 6 control stands, Klenner (1994) 
found that in all dimilin-treated plots the total number of 
captured spring breeders (e.g. C. auronitens, Pterostichus ob
longopunctatus) is lower than in the control areas. The au
thor explained this result as an effect of the insecticide which 
interferes with moulting during metamorphosis. Dimilin 
was applied during summer, the development season of 
the larvae of the spring breeders. Carabus species with win
ter larvae (e.g. C. violaceus, C. problematicus) did not show 
reduced catch rates in the sprayed stands. Population drops 
clearly can be caused by insecticide applications in forests. 
Repeated applications of pesticides may be the reason for 
the extinction of a population. 

The ability of numerous insects to acquire resistance to 
chemical toxins is the subject of intensive research. Low 
concentrations of insecticide preferentially select for poly
genic responses and high concentrations for monogenic 
ones (l\frKenzie & Batterham, 1 994) .  It could be shown 
for several substance groups, to which strong resistance has 
been acquired, that genes which code for proteins of ion 
channels (GABA/chloride, sodium) and enzymes (e.g. es
terases like acetylcholinesterases, carboxylesteases, oxidases 
or transferases like glutathione-S-transferases) are strongly 
amplified (McKenzie & Batterham, 1 994) .  The acquisition 
of resistance therefore has an expressly conservative genetic 
basis. New proteins which are better adapted to the condi
tions of insecticides generally do not seem to be evolved. 
Hence it can be assumed that Carabus species can also ac
quire such resistance. Direct indications from field investi
gations of such phenomena do not exist (e.g. increase of 
population density of C. auratus on intensively managed 
fields) . In view of the significance of the potential role of 
these beetles as predators of pests (e.g. Scherney, 1 957a), 
appropriate investigations are not only important to con
servation biology, but also to agriculture. 

9.3.4. Small population size 

Several factors affecting small populations are recognised in 
current literature on conservation biology (e.g. Shaffer, 1981;  
Soule, 1 987; Samway, 1994; Stewart & Hutchings, 1996): 
(1) Demographic stochasticity can doom a population (e.g. 
if a generation only consists of individuals of one sex). (2) 
All populations are subject to the effects of stochastic envi
ronmental factors (me!. catastrophes), which refers to chance 
fluctuations (mostly in the weather) and can result in a low 
reproduction rate. In small populations such events may 
result in the complete disappearance of the population. (3) 
Loss of genetic variability (number of alleles and heterozy
gosity: genetic erosion) and inbreeding occur in small pop
ulations (inbreeding depression) . This population-genetic 

factor is of great importance, because it can influence the 
fitness of the whole population, especially when the pop
ulation is (normally) large, but temporarily consists of few 
individuals (see below). 

Alleles are different forms of a gene at a given locus. The 
relative proportions of alleles at a given gene in a popula
tion are referred to as the allele frequencies or gene frequen
cies (e.g. Ii, 1997). Allele frequency changes can be caused by 
selection, mutation, gene flow, and chance (= random ge
netic drift) (e.g. Wright, 1931 ;  Hartl & Clark, 1 989). The 
latter case, in which the changes are not directional but ran
dom, is of special importance in conservation biology. 
Genetic drift occurs rapidly, when a population passes 
through a bottleneck situation (a low number of repro
ducing individuals). The smaller a population and the longer 
it remains small, the more genetic variation it loses. The 
best indicator of the intensity of a bottleneck seems to be 
the number of alleles of (pre-bottleneck) polymorphic loci 
(Nei et aL, 1 975; Leberg, 1992). 

In the absence of migration the number of alleles in a 
population decreases when bottlenecks occur. In popula
tions, which for a long time live in such a situation, genetic 
variability continuously declines (genetic erosion). Results 
of many laboratory and field studies suggest that heterozy
gous individuals are often fitter than those of the same 
cohort with lower heterozygosity (e.g. Futuyma, 1 986; Mit
ton, 1 997) .7 The reduction of the overall fitness of the 
given population is a consequence of declining (within
population) genetic variability. Additionally the smaller the 
genetic variability of the population, the less able it is to 
adapt to a changing environment (e.g. Lynch, 1 996). 

The effects of genetic drift depend more on the effective 
population size (NJ than on the real population size (N) . 
Ne is a measure of how many individuals contribute their 
genes (respectively alleles) to the next generation (Nunney 
& Campbell, 1 993); N,is less than N (for example, a 3:1 sex 
ratio means that N, is 0.75N). The most important factors 
influencing N, are unequal numbers of males and females, 
overlapping generations, Non-Poisson distribution of fe
cundity, dispersion of individuals within the occupied hab
itat and fluctuations in population size (Hartl & Clark, 1 986, 
see this book for further explanations). It is obvious that 
numerous population-ecological and genetical parameters 
are required (but are generally unknown!) in order to estab
lish the N,-value for a real population. 

If the dangers to which small populations are exposed 
are recognised (for additional intrinsic factors see Stewart & 
Hutchings, 1996), the critical minimum population (MVP) 
below which it is threatened to extinction must be investi
gated. The MVP concept tries to give answers with the help 
of demographic models (most of which include some form 
of population regulation) . In this context it should �e 

7 All the same it is very difficult to demonstrate that monomorphism leads to disease and ultimately to a higher rate of extinction 

( ,] '. !  R \L P \ Jn in natural populations. See Nunney & Campbell (1 993) for a more detailed discussion. 
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noted (following Stewart & Hutchings, 1 996): (1) An .MVP 
can only be defined in the context of the probability of 
survival over a defined period for a given population (e.g. x 
% chance of surviving over a minimum of y years) . (2) The 
information differs for every species and for many conspe
cific populations. An .MVP which applies to all species does 
not exist. (3) A comprehensive concept should take both 
the genetic risks of small populations and the demograph
ic stochasticity and stochastic environmental factors (incl. 
catastrophes) into account. 

For practically orientated nature conservation (especially 
for the protection of insect populations), such a model has 
to provide information on the minimum size of a habitat, 
which will be colonised with the respective probability for 
the considered period ('minimum viable area': MVA; Stew
art & Hutchings, 1 996). Such a model can only supply ap
proximate information because in most cases insufficient 
population-biological data is available. 

Two values are discussed again and again in the literature 
on the .MVP concept: Ne = 50 is the minimum value to 
avoid inbreeding depression (Franklin, 1 980). This value is 
taken from animal breeding. As explained by Nunney & 
Campbell (1 993) this value is problematic. When the effec
tive population size is 50, the rate of inbreeding is 1 %, 
meaning a significant chance of deleterious alleles becom
ing fixed. 'For example, the chance that a recessive allele 
with 5% fitness disadvantage will spread to fixation is about 
0.007. This small chance, integrated over only 100 loci, trans
lated into a 50% chance of at least one deleterious allele 
becoming fixed' (Nunney & Campbell, 1 993: 236). This 
probability decreases strongly with increasing N ,· Even if 
inbreeding effects are unlikely for this population size, the 
danger of a loss of alleles still exists. Franklin (1980) rec
ommends Ne > 500 for a long-term persistence of popu
lations. Mace & Lande (1 991) define a population size of 
50 or 500 as 'critical' or 'endangered', respectively. 

Tests on the effect of smaller population sizes on the 
probability of survival, fitness or genetic variability of Cara
bus populations have not yet been carried out. Thus defin
itive data relating to inbreeding depression are lacking (for a 
review from the insect conservation biology viewpoint see 
Brakefield, 1 991 ). Nevertheless, it is probable that small 
Cara/;us populations are exposed to an increased risk of 
extinction. 

Indications of reduced genetic variability, which were pre
sumably lost during one or more bottlenecks, can be found 
in the literature on populations. This concerns C. auronitens 
in the Miinsterland (Westphalian Lowlands: Terlutter, 1 990; 
Niehues etaL, 1 996; see for further explanation section 9.4). 
The feature of most C. punctatoauratus populations is a high 
number of alleles for four gene coding enzymes (Assmann 
& Weber, 1 997). However, only two respective variants of 
these enzymes could be determined for two local popula
tions from the Massif de Bigorre (exception: only 1 AAT-1 
allozyme at sampling site 2). Indications that these popula-

tions were suffering simultaneously from reduced fitness, 
however, were not apparent. On the contrary, C. auronitens 
populations have probably spread across a large area over a 
very short period of time ( cf. Niehues et aL, 1 996). 

Malausa & Drescher (1 991) established that C. ofympiae, 
even with two 1 3-generation lines based on around ten 
individuals each, showed neither morphological malfor
mations, reduced body sizes nor any other indications of 
'degeneration'. The translocation experiments that were 
carried out seem, however, to have failed (see section 9.4). 

9.3.5. Collecting 

Carabus species have been popular collectors' items since at 
least the XIXrh century. The (scientifically doubtful) descrip
tion of numerous taxa beneath the species level, as prac
tised mainly by Breuning (1 932-37), probably also had a 
positive influence on this. The demand for large and co
lourful animals has furthermore led to a lively trade. Unit 
price may be very high: some endemic species from Asian 
mountains have been advertised at up to US $ 1 ,000/spec
imen. In Europe the collective pressure on endemic species 
which are only locally distributed (e.g. C. ofympiae, C. rychroi
des, C. auriculatus) are valued so highly by some environ
mental protection agencies that some species are protected 
by state law ( cf. Chapter 3). C. ofympiae is listed in Annex II 
of the EU Habitats Directive, which means that strict pro
tection is necessary (The Council of the European Com
munities, 1 992) .  In the amendment C. menetriesi ssp. pac
holei was also incorporated (Ssymank et aL, 1 998). 

Carabus species demonstrate different population densi
ties which can also fluctuate from year to year. Althoff et aL 
(1994) obtained measurements of 0.13 to 0.27 beetles per 
m2 for a C. auronitens population in the Miinsterland. Ac
cording to this, between 1 3,000 and 27,000 individuals of 
this species live in a 10 hectare forest. When the specimens 
were caught in pitfall traps over a period of one year, captures 
of just a few hundred individuals are possible ( cf. the results 
of pitfall trapping in woodlands of the Westphalian Low
lands; Klenner, 1 994). The number of captured individuals 
is therefore far below the natural amplitude established for 
population fluctuations of this species. This simple obser
vation also seems to be applicable to other Carabus species. 
The Foret de Belesta (Pyrenees) is visited by numerous col
lectors looking for beetles of the C. punctatoauratus subspe
cies with the longest body length. The consequence of this is 
that the fallen tree trunks in the vicinity of roads, which serve 
as their winter location, have been completely 'hacked off' 
over a length of several kilometres (Assmann, own observ.). 
Large numbers of beetles are taken, and at the same time the 
places of hibernation in the decaying wood are repeatedly 
destroyed (presumably several hundreds or thousands of 
beetles, perhaps every year). Pitfall-trap catches show; howev
er, that the beetles remain common in this area. A threat to 
the population can therefore not be perceived. Even the long- CLNLR \L P \RT 
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term use of pitfall traps (e.g. for a period of 10 years or 

longer) has not indicated a reduction in numbers (cf. den 

Boer & van Dijk, 1 994). 

For this reason it seems improbable that Carabus popula

tions in larger habitats are endangered by collectors. Howev

er, the situation in small habitat remnants which have been 

fragmented by (usually anthropogenic) environmental deg

radation could be affected differently (e.g. C afysidotus, C 
nodulosus) . These populations may contain just a few hun

dred individuals. Intensive collecting in these remaining pop

ulations could possibly lead to a critical reduction of their 
population sizes (see the paragraph 'small population size'). 

Knisly & Schultz (1 997) made a very similar assessment 

for representatives of tiger beetles in North America (South 
Atlantic states of the USA), which are also popular collec

tors' items. Certain natural history characteristics of the 

members of this family may provide them with some pro

tection against overcollecting. Indications that population 
sizes are actually reduced by collectors only exist for a hand

ful of species. 
General protection prohibiting the capture of Carabus 

species is advantageous to neither scientific nor environ

mental protection activities. The example of C. auriculatus, 
for which a new subspecies outside the previously known 

area was described in 1 998 (Pena Orniz: Forel & Leplat, 

1 998), demonstrates clearly how little is known about some 

protected species. A considerable amount of information 
about the occurrence and biology of species and popula

tions is provided by amateur collectors and is necessary for 

their effective protection. It therefore seems important to 

encourage the activities of entomologists. Moreover, the 
collections put together by amateur entomologists are of

ten of considerable scientific value, which can exceed their 

purely fauna! significance. Nowadays not only 'classic' mor

phometric investigations (morphometric differentiation and 
fluctuating asymmetry, see section 9.4) and DNA sequenc

ing, but also the determination of the heavy metal content 

can be carried out on such collection material. Hence Cara
bus collections also represent significant archives for both 

the present and the future. 

9.4. STOPPING THE LOSS - PRESERVATION 
AND SUSTAINABLE CONSERVATION 

How can Carabus populations be kept from extinction? 

The most important prerequisite is the preservation of 

their habitats. The habitat preferences of most species are 

relatively well known ( cf. Chapter 5); however, that conspe

cific Carabus populations can occur regionally in different 
habitats must be taken into consideration. An example of 
this is the endangered C. clatratus, which occurs in various 

different regions in the north of Germany in both raised 

bogs and fens, riverine meadows and coastal flooded moors 

(Huk, 1 998, see also Gries et aL, 1 973; Assmann, 1 9 8 1 ;  
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Schultz & Miiller-Motzfeld, 1 995; Miiller-Motzfeld et aL, 
1 996). The maintenance of water level dynamics with their 

seasonal fluctuations (especially flooding during the win

ter, but not in summer) is necessary for the preservation of 

the populations concerned (Huk, 1 997; 1 998). However, 

the habitats vary considerably. Thus 'habitat management' 
must vary according to the relative habitat. 

Habitat management must furthermore take into con

sideration that several species only inhabit habitats tempo

rarily. The example of C. nitens, which occurs in particular 
during the first development phase of Ca!l11na heath, has 

already been mentioned (section 7.3). 

It is more difficult to preserve habitats which are changed 

by processes affecting whole landscapes. Progressive 
eutrophication is just one of these problems. But conser

vation concepts even exist for oligotrophic habitats such as 

heathlands, which seem to enable their long-term preser

vation (e.g. Bakker & Berendse, 1 999). 

Besides the preservation of habitats, further problems 

arise for the species in question which are to be discussed in 

this chapter: 

(1) The area of many habitats is shrinking due to the chang

ing socio-economic conditions in Europe. At the same 

time the question arises as to whether some Carabus 
populations are approaching critical threshold values. 

Therefore in the follO\ving discussion recommenda

tions are indicated which can be incorporated into the 

practices of modern conservation biology (e.g. l'vfVP, 
genetic monitoring). 

(2) Many new conservation concepts are directed towards 

the restoration of habitats which previously occurred 

in the respective areas (e.g. Bakker & Berendse, 1 999). 

However, difficult problems probably arise here for 

numerous Carabus species, since the power o f  dis

persal of these flightless and often stenotopic species 
is insufficient in a fragmented landscape to reach the 

new habitats on a large scale. With such considerations 

(and the metapopulation concept) in mind, habitat 

corridors to aid dispersal are repeatedly suggested. In 

the following, the opportunity which such landscape 

structures can offer to Carabus species will therefore be 

discussed. 

(3) If habitat corridors are not possible (or too costly), but 

suitable habitats are available, reintroductions can be 

considered. The aspects to be taken into consideration 

\Vith such a process for the genus Carabus \Vill be briefly 
introduced. 

( 4) As described in section 9.3, numerous Cara/ms popula

tions in agricultural fields have declined as a consequence 
of the use of insecticides. Do programmes of field edg
es (set aside) and agricultural reserves where pesticides are 

not used have a positive influence on Carabus species? 

(5) Finally, the possibilities of enforcable species protec

tion programmes for the genus Carab11s and the signif-



icance of good publicity in their presentation will be 
dealt with. 

9.4.1. MVP, genetic monitoring 

Information about endangered Carabus populations in 
small habitats can be gained from capture and recapture 
experiments with individually marked beetles. Such exper
iments (mostly in enclosures, e.g. Althoff et al, 1 994; de 
Vries, 1 996) have already been carried out for Carabus spe
cies (and other ground beetles), providing a great deal of 
information about the relevant populations and species, as 
well as their protection (e.g. on reproduction rates and their 
dependence on abiotic parameters: Schwoppe et al, 1 998). 
The data gained (at least after a relatively long period of 
investigation) facilitate an assessment of important param
eters for a 'population viability analysis' (PVA), which is an 
integral part of the MVP concept. 

In combination with capture and recapture experiments, 
investigations of the genetic variability of smaller popu
lations can be carried out. Not only small populations are 
suitable for this; small groups of conspecific individuals 
can be artificially excluded within a larger population via 
enclosures, in order to investigate how genetic variability 
parameters change. The fitness of a population can si
multaneously be gained from the reproduction rate. Rep
resentatives of the genus Carabus are particularly suitable 
for such investigations, since they can be marked relatively 
easily, and genetic parameters can be obtained individually 
without having to kill the beetles. Teri utter (1 990) removed 
hemolymph with a sharpened 5 µl glass capillary which 
was cautiously inserted between two abdominal sternites. 
The survival rates of  beetles so treated, was not or only 
slightly reduced (Terlutter, pers. comm.; Assmann, own ob
sern) . It is possible to stain several enzymes after electro
phoresis of the hemolymph samples (e.g. esterases, glu
cose-6-phosphate isomerase, cf. section 6.2). By the re
moval of a tarsus from a Carabus individual it is also 
possible to examine the microsatellite DNA and to ob
tain knowledge about the precise genetic structure within 
a population ( cf. Ras plus et al., 2000) . 

Apart from single locus markers (allozymes, haplo
types) morphometric features can be used as expressions 
for polygenic systems, e.g. the fluctuating asymmetry (FA). 
Three types of bilateral asymmetry can be distinguished 
by differences in the spreading ofleft-minus-right values 
of a character among individuals (Leary & Allendorf, 1989): 
(1) Directional asymmetry (DA) occurs if a character on 
one side of the body is normally larger than its counter
part (e.g. the gonads of humans are usually larger on the 
right side than on the left) . (2) Antisymmetry is meant if 
asymmetry is the norm, but the side with the larger char
acter varies (e.g. the large signalling claw of male fiddler 
crabs occurs left and right with the same frequency). (3) 
FA is realised if symmetry is the normal state and there is 

no tendency under normal conditions for one side to 
have a larger value than the other. 

The amount of FA depends on the genetic variability 
of the genes, which influences the developmental stabili
ty, as well as the environment, in which the observed 
organism developed. When the variability of the genes is 
low, the FA value is high, which has been shown by many 
animal breeding experiments in the laboratory (Leary & 

Allendorf, 1989). Under unfavourable environmental con
ditions the FA also increases. Therefore the FA is a suit
able indicator of both genetic impoverishment and em-i
ronmental stress, that is hardly detectable in the field (New, 
1 995). Several authors pointed out that the other forms 
of asymmetry (shortly outlined above) could indicate ge
netic or environmental stress. Within a biomonitoring 
context repeated measurements in the same population 
are recommended for its own internal control (Moller & 

Swaddle, 1 997) (a comparison with other genetic markers, 
e.g. single gene markers, seems furthermore useful) . An 
important advantage of FA investigations is the compar
atively low personal and non-personal costs. Some exam
ples of this bioassay technique for monitoring habitat 
quality are discussed by ;\loller & Swaddle (1997) .  

9.4.2. Habitat corridors 

Habitat corridors are designed to counteract the fragmenta
tion of habitats by enabling movement between isolated 
patches. Carab1ts species are apparently able to orientate them
selves by such linear structures. Riecken & Raths (1 996) 
could demonstrate with the use of radio telemetry that C. 
coriaceus lives in 'ecotone habitats' and is capable of directed 
movement in forest strips. So these strips can serve as guide
lines for dispersal or for orientation ·within the habitat. C. 
a11ronitensprobably has also used hedges connecting wood
lands, the typical habitat of this species, where it dispersed 
within a few decades in the Westphalian Lowlands near 
Miinster (Niehues 1 995; Niehues et al, 1 996). Additional 
investigations of hedgerow habitats have been conducted 
by Thiele (1 964a; 1 977). 

On the other hand there are indications that certain spe
cies in fragmented habitats do not use corridors. In a long
term research project, the colonisation of a newly created 
habitat strip by carabids has been investigated (Gruttke et 
al., 1 998). The proportion of new colonisers was low among 
the vagrant ground beetles, the deYelopment towards a 
typical hedge fauna was progressing slowly, and the 9-year
old woodlots did not function as a corridor for the dispers
al of woodland species. 

It is possible to distinguish between ancient and recent 
woodlands in north-west Germany. Ancient woodlands 
are woodlands occupying sites which have been wooded 
continuously, at least since the end of the 1 8th century. How
ever, most of them are older, because at the end of the 1 8m 
century (when the first detailed maps were produced) north- ( , J .'.\. l .R \ I .  P \ IZ'I 
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west German woodlands were at the lowest. Recent wood

lands are those which have become established since the 

end of the 1 Sth century. Assmann (1999) demonstrated 

that C. violaceus occurs more frequently in recent woodlands 

which are linked (hedgerows or woodlots) to ancient ones 

compared to isolated ones. C. glabratus was mainly found 

in ancient woodlands (J records within 1 6  ancient wood

lands) whereas there is only one record from 30 recent wood

lands. C. problematicus is widespread and is present in nearly 
all woodlands throughout the investigation area. In this 

case the importance of the habitat network in one particu
lar area is different for the three species. 

Vermeulen (1994) investigated a roadside covered with a 

sandy dry lawn and an adjacent large area with the same 

vegetation in order to gain information about the use of 
the roadside as a corridor. He was able to show that steno

topic carabids (Poecilus lepidus, Harpa!us servus, ymindis mac
ularis) enter the corridor from the larger habitat, but rarely 

reproduce there. It may be concluded from these results 
that corridors function as a sink for some stenotopic spe

cies and Mader et al (1990) are right in thinking that corri

dors can increase the probability of the extinction oflocal 

populations. Comparable investigations for species of the 

genus Carabus have not yet been carried out but, similar 

effects may be expected. 
These results show that, besides the positive effects, 

negative effects may also exist. Furthermore, corridors can 
only connect certain habitats in Europe's present cultural 
landscape. These certainly include forests, which can (partly) 

be integrated via hedges and forest strips. However, land

scape developments in recent decades have effectively and 

irreversibly led to fragmentation of many habitats. Fre

quently it is no longer possible to restore the landscape, 

especially when the necessary financial investment is not 
forthcoming. Examples are coastal brackish waters which 

have partly been destroyed by tourism and urbanisation, 
the remnants of which are now left without connections 

between them; and Ca//unadominated heathlands in north

ern Central Europe. Therefore, habitat corridors are not 

applicable in the case of many endangered Carabus species 

and populations. 

9.4.3. Reintroduction projects 

In the interests of active conservation it seems reasonable to 

re-establish populations by releasing specimens into isolated 

vacant habitats. Similar introductions have inadvertently been 

carried out (probably several times) by humans in the case of 
C. morbillosus in the Mediterranean region (see Chapter 3). 

The populations of C. granulatus and C. nemora!is in North 
America probably also (first) became established by anthro
pogenic means (Lindroth, 1 957). It may therefore be possi

ble to establish new Carabus populations. However, the ex

periments carried out on endangered species to date were 

more complex. C. ofympiae, an endemic species limited to just 
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one valley in the Western Alps, was released in two other 

locations in the Western Alps. Despite the large number of 

individuals released in the experiments ( 419 5 larvae and 1813 

imagines), only a few young were found in the ensuing years. 

The released beetles (and larvae) originated from two lineag

es which had been propagated for over 13  generations (Ma

lausa & Drescher, 1 991). It is possible that the beetles had 

therefore adapted to captive breeding conditions ( cf. Sam

ways, 1 994), and at the same time, might have lost their 

ability to adapt to a natural habitat. 

Mathyl (1990) reported on a reintroduction experiment 
of C. nitens in north-east Germany in which five, three, 

one and one animals were found in four subsequent years 

after release. However, data on the age structure in the 

Liineburg Heath (Assmann & Janssen, 1 999) suggested 

that the data obtained by Mathyl (1990) may also reflect 

the gradual extinction of an iteroparous population in

stead of a successful (re)establishment of the species. For 

other ground beetle species, older individuals have been 
found in the natural habitat with the help of individual 

markings (recapturing the same animals over five and eight 

years; Rusdea, 1 994 and pers. comm. ; Baumgartner et al, 
1 997). In order to determine during the first years after a 

reintroduction whether the Carabus population has re

produced, it would therefore be necessary to mark all bee

tles before releasing them. 

Schwoppe et al (1998) carried out a successful settlement 

experiment with C. auronitens in a forest in the vicinity of 
Miinster ('Warterhorster Sundern', north-west Germany). 

He employed six circular enclosures with a diameter of 20 m, 

into which 4 7-51 beetles were released. After four years, two 

of the enclosed populations were shown to be stable. 

This result and that of de Vries's (1996) equally success

ful translocations of Poecilus lepidus in enclosures, suggest 

the use of enclosures in release experiments could contrib
ute in a positive way to the establishment of new popula

tions. The simple release of the beetles into a habitat can 

lead to a 'thinning out' of the species, which could making 

them fall below their critical minimum population density. 

Furthermore, the advantage of enclosure experiments is 

that numerous population-biological parameters, and those 

which are important for the survival of a population, can 
be controlled (Schwoppe et al., 1 998). These parameters 

may be equally important to the management of intro

duced populations. Moreover, it guarantees that monitor

ing the results of success or failure of each translocation 

will largely contribute to the understanding of requirements 
for successful reintroductions. 

9.4.4. Progranunes of crop edges and field enhancement 

Conservation programmes using crop edges (conservation 
programmes in which strips a few metres wide along the 

edges of fields are not treated with pesticides) are relatively 

common, at least in Germany (although they are in decline). 



These relatively narrow areas cannot be investigated with the 
use of pitfall traps alone, since the locomotory activity (which 
may be affected by the application of insecticides by causing a 
gradient in the numbers of prey items available, c£ Chiver
ton, 1984), can fluctuate greatly and movement between 
sprayed and unsprayed parts of the crop are possible. For 
this reason, Raskin (1995) used 4m2 enclosures in addition 
to pitfall traps. The author came to the conclusion that the 
density of Carabus species can be so low that the relatively 
small strips do not enable populations to survive. It seems 
that the enhancement of whole fields is necessary. 

Basedow (1 998) was able to show in a long-term study 
on an intensively farmed field in Schleswig-Holstein that C. 
auratus had become extinct there in 1981 .  The first evidence 
of recolonisation after field enhancement (reduced use of 
insecticides) was observed in 1 994. Dispersal probably took 
place from an organically farmed field approx. five km away. 
This result shows that C. auratus, which is an efficient colo
niser (see Chapter 3), has the potential to spread under the 
conditions of modern-day agriculture. At the same time, 
recolonisation shows that the living conditions in the area 
under investigation have improved for the species (changed 
use of insecticides). For a large-scale recolonisation of C. 
auratus or an increase in number of other species that were 
previously common to fields, however, a large scale en
hancement of farrning needs to take place. 

9.4.5. Action plans for conservation 

Programmes for the preservation of endangered species have 
been in use for a long time. Mammals in particular have 
enjoyed and still enjoy protection, at high costs. In Anglo
Saxon countries, population ecology and genetics have been 
incorporated more generally in conservation strategies than 
in Central Europe, where conservation is dominated by an 
aesthetically-oriented protection of the countryside. In many 
cases biological investigations have been catried out to achieve 
efficient conservation. Generally, whole ecological ass=blages 
gain from such programmes, not just the targeted species. 

In the last ten years more insects have been included in 
these action projects, e.g. the tiger beetle Cicindela dorsalis 
dorsalis in the USA (U.S. Endangered Species List, Federal 
Register, Vol. 55, pp. 32089-32094, 7 August 1990). Now 
numerous publications on the biology and ecology of this 
species exist, which facilitate their effective protection. The 
first reintroductions are on the way and developing posi
tively (Knisley & Schultz, 1997). 

The longhorn beetle Dorcadion fuliginator only occurs at 
two localities in Switzerland, one of them situated on the 
embankment of the river Rhine in the centre of Basle. 

Since 1 990, only 0.28 ha of suitable habitat has been avail
able to the beetles. Baur et aL (1997) described translocation 
experiments and the urgent need for a special management 
concept for the highly endangered population. 

The Council of the European Communities (1 992) 
asked for protection programmes directed towards C. ojym
piae and C. menetriesi pacholei. Intensive investigations on 
the habitat preferences of other priority protected species, 
such as Osmoderma eremita, are currently being carried out 
(Ranius & Nilsson, 1 997), as well as an EU-sponsored 'Life 
Project'. 

The examples mentioned above, show that protection 
programmes for endangered species of beetles can be car
ried out successfully and presented well to the public ( Cicin
dela dorsa!iS". several homepages (such as http:/ /vims.edu/ 
cbnerr/ species/ tiger_beetle.htrnl); Dorcadion fuliginator. ac
ceptance of the action plan). Similar projects also seem to 
be viable for the genus Carabus. Special attention should be 
paid to species or ESU s which are in decline in the whole of 
their area of distribution (Table 9.1). The hygrophilous 
species C. nodulosus in Central Europe and C. ajysidotus in 
Italy and France are prime examples. Besides an accurate 
analysis of their habitat preferences, generic parameters 
should also be established. If vacant habitats are found, 
reintroductions should also be considered. 

9.5. CONCLUSIONS 

Many European Carabus species have been declining in recent 
decades. The causes of this vary from habitat destruction 
and fragmentation to the use of insecticides and fertilisers. 
In most cases, collecting by man has not caused the decline 
of any species. In formulating promising conservation pol
icies, several features of the genus have to be taken into 
account, such as the strongly differentiated populations and 
the reduced power of dispersal due to winglessness, for the 
preservation and/ or restoration of the habitats is not the 
only factor necessary for species conservation. Additional op
tions, such as the potential of habitat corridors and reintro
ductions (especially using extensive enclosures), as well as 
plans involving the participation of the public should also 
be examined. A programme of monitoring that includes 
evaluation of the population-biological parameters will be 
essential for assessing the effectiveness of the projects. 

Such programmes and measures may enable us to halt 
the decline in populations of endangered species. This 
objective cannot be attained by simply adding species to the 
Red Data Books (including Red Lists) or by granting them 
the status of legal protection. 
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Chapter _l_O _______ Ca ra bus eva l uations 

INTRODUCTION 

In this chapter, the content of the previous chapters is 

briefly summarised and evaluated. Current scientific data 

of European Carabidae are reviewed, and gaps in our 

knowledge are identified with proposals for further re

search provided. 

Carabidae are one of the most studied groups of in

sects, with the genus Cara/ms being most comprehensively 

investigated. One of the early milestones was the research 

by Stephan Breuning (1932- 1937) who provided a 1600 
page monograph that included distribution maps for all 

species and most subspecies known at that time. This work, 

together ,_.,jth the earlier pioneering monographic treatment 

of the Carabidae by Vacher de Lapouge (1929-1932), dem

onstrated that these insects provide a model group for bio

geographical studies. It is therefore surprising that in the 

years follo'>'IDg Breuning's opus magnum few further studies 

were published (see Chapter 8. Biogeography) , although even

tually a major study of the Carab11s of l'vliddle Asia (Kryzh

anovskij ,  1 953) provided important insight of the origin 

of this fauna. 

During the second half of the 20th century the number 

of publications greatly increased. In Europe in particular, 

several national contributions have been published on 

Carabus faunas, often mth detailed maps for species and 

subspecies. Furthermore, many papers have been dedicated 

to taxonomy, including catalogues at a world scale, phylog

eny (also based on new characters such as the endophallus 

structures and molecular data), biology, ecology, biogeogra
phy and larval morphology of species, species groups, sub

genera and phyletic lineages. 

The idea for this book was developed in Bulgaria, dur

ing the summer of 1 989. In the period 1 990 to 1 992 the 

initiators, Lyubornir Penev (Bulgaria) and Hans Turin 

(Netherlands), held discussions during several meetings 

in Bulgaria, the Netherlands and Russia. They succeeded 
in persuading Oleg Kryzhanovskij (Russia) and Achille 

Casale (Italy) to prepare a key to the adults. \'</hen Erik 

Arndt (Germany) and Kirill Makarov (Russia) agreed to 

construct a key to the larvae, a solid taxonomic basis was 

secured. In 1991 ,  a first draft of a key to the adults was 

finished by Kryzhanovskij, comprising about 80 species 

H. Turin, L Penev, A. Casale & E. Arndt 

from C. and E. Europe. Casale added a further 55 species 

from the Alps and the Mediterranean area to the key, as 

well as the majority of the subspecies. It soon became 

obvious that a European checklist was required that could 

serve as a basis for all cooperators in the project. Based on 

a first 'complete' version of the key, this checklist (includ

ing preliminary distribution maps) was published in 1 993 
(Turin et aL, 1 993). At that time the taxonomy of the 

genus was mostly in agreement with the system proposed 

by Breuning (1 932-37). Exceptions were the new propos

als introduced by Deuve (1 991), following Ishikawa's re

searches. These works in toto signalled a new epoch in 

Carabidae research and during the last decade, many new 

species-group taxa have been discovered and described, 

mostly from East Asia, new subgenera have been pro

posed, and many papers have been published on the ge

nus as a whole. 

The first, restricted, idea of making a simple study 

with keys, brief species accounts and a biogeographical 

chapter with special attention to the 'local-fauna concept' 

(see Chapter 8) was soon overruled by revolutionary re

search in the field of Carabus. Highly stimulated by these 

events, the number of ideas as well as the number of 

cooperators increased rapidly, which resulted in adding 

thematic chapters on phylogeny, biology, ecology and con

servation. However, the main problem was that of time. 

It appeared that most cooperators could only work on 

the project in their spare time and the project generally 

progressed slowly. The authors also were continuously 

faced with the necessity to include important publications 

after the receipt of a manuscript from co-authors and 

editors. The 'Addendum' reveals that this process contin

ued until the deadline for the printing of the book. There

fore, the book reflects the limitations of a 'work in 

progress'. In several instances it was difficult or even im
possible to evaluate the huge amount of Carabus litera

ture. An additional problem were the many, sometimes 

inadequate, often poorly documented short (taxonomic) 

notes, such as descriptions of 'new names'. Therefore, it 

should be stressed that the present work is not a new 

thorough revision of the European taxa of the genus, 

but rather it is a compendium of knowledge on different 

topics related to this group of ground beetles. ( , J- ', 1- R \ i P \ l\ l  
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Chapter 2 - Checklist 

Studies in faunistics, biogeography and ecology require a 

clear ta_xonomic basis. The taxonomy of the genus Cara bus 
is chaotic, '1lith thousands of superfluous names. It re

flects a long history of the work of professional and ama

teur researchers coming from different schools, often ·with 

different opinions. However, for the European Carabus spe

cies there are no major gaps in the basic taxonomic knowl

edge. Despite different opinions on supra-specific classifi

cation, questions about 'species or subspecies' can mostly 

be answered by the extensive checklists of Deuve (1 994), 

Brezina (1 999), and the recent '>iomina Carabidarum' of 

Lorenz (1998a,b). These important '-1-orks served as a basis 

for the present checklist. Also, many recent catalogues and 

checklists of local faunas (such as that of Vigna Taglianti, 

1 993) have been evaluated and used. The final result, which 

is  not a true systematic revision, is a compromise between 

different opinions, with all the limitations, imposed by 

such an approach. 
The checklist is not al,vays in agreement with the above 

mentioned authors, but rather it is in several aspects original 

and is based on the examination of a very extensive amount 

of material. The choice of some names is explained, in par

ticular the conservation of those accepted by long tradition, 

for instance C. depressus instead of C. bone/Iii or C. lucens, 
respecting the principle of stability of zoological nomencla

ture. In most other cases the basic principles of priority, of 

primary homonymy, and of original spelling of names have 

been respected, so that some readers v.111 find well-known 

taxa treated ·with unfamiliar, or modified names. Only the 

modification of some names in the subgenus Orinocarabus 
published recently by Deuve (2002), could not be processed 

in our checklist. The paper appeared when this book was at 

an advanced stage of production. Therefore, the changes 

proposed by Deuve have been summarised in the 'Adden

dum'. This also holds for the far-reaching 'last-minute' pro

posals of Imura (2002a,b) and Osawa et al. (2002). 

Finally, the decision of ranks (specific, subspecific, or 

synonyms) has been the most difficult question, and the 

proposals presented will undoubtedly generate criticisms 

and discussions by colleagues. The authors welcome all 

criticism, when supported by valid arguments, contribut

ing to clarify the many unsolved questions. As examples, 

the reader will note that some allopatric or parapatric, very 

close taxa, such as variolosus and nodulosus, some representa

tives of the subgenera Aforphocarabus, Orinocarabus and Pro
cerus, and others, have been here treated as distinct species. 

Conversely, taxa traditionally treated as distinct species (e.g. 

auronitens and punctatoauratus) have been listed here at a 

subspecific rank. Many of these choices have been dictated 

by recent contributions of reliable specialists; some others 

are based mostly on personal opinions of the authors. 

The challenge to discover new morphological characters, 

both for adults and larvae, the use of molecular methods, 
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breeding experiments (and hybridisation) in the laborato

ry, as well as field work, will be the instruments for a new 

look at the European Carabus fauna. The recent proof of 

specific separation of C. conco!orand C. lepontinus by sympa

try is a good example of such innovation. 

Chapter 3 - Key to the adults 

Like many lepidopterists, Carabus amateurs are not very 

familiar with identification keys. Many (but not all!) Carabus 
species are easily recognisable by a skilled eye, as they are 

large and characteristically coloured. :i\1ost species are illus

trated in excellent iconographic books, both at a local and a 

global scale. Unfortunately, many Cara!Jt1s collectors forgot 

that the s\·stematics on which the names and classification 

of ground beetles depend, are not based on size, colour or 

attractiveness, but on reliable morphological characters in

stead. It is regrettable that many amateurs are not able to 

use identification keys, through not being familiar with the 

basic terminology used for the anatomy and morphology 

of insects. 

For these reasons we include the present key, which is 

the first complete key for identification of all European 

subgenera and species to be published since Breuning's 

(1 932-1 937) monograph. 

The present key is pragmatic and does not reflect the 

phylogeny of the genus. In particular, the authors used the 

primary, traditional dichotomy between 'brevimandibulares' 

and 'longimandibulares' for the key to the subgenera (as in 

the classic Breuning's monograph). This character has been 

demonstrated as not phylogenetically reliable. Also, other 

easy to recognise morphological features have been used 

and sometimes illustrated. We hope to have provided a key 

that can be used by any worker in entomology, and is useful 

for non-specialist workers utilizing Carabus in ecology or 

other branches of biological sciences. The key is mainly 

based on features of the male genitalia, the only available 

diagnostic characters, for some difficult species groups (e.g. 

01inocarabus, and some Aiegodontus species). 

Finally, we recommend that the key be used in combina

tion with the excellent iconographic papers on the Euro

pean Carabus fauna. 

Chapter 4 - Key to the larvae 

Chapter 4 presents a description of the larval morphol

ogy of the genus Carab11s and a key to second and third 

l arval instars of all European subgenera (except 

Heterocarabus Morawitz, of which the Ian-a of the only 

species C. marietti is still unknown). Keys to the known 

larvae of the subgenera Morphocarabus, Trac�ycarab11s, 
Eucarabus, Tomocarabus, Platycarab11s, Chrysocarabt1s, and 

Megodontus have been included, allowing the determina

tion of about 75% of European species. The larval mor

phology of tv:o species from the European fauna contra-



diets the present taxonomy. Carabus ermaki differs mark- allopatric distribution (41 species), the larvae of 98 Euro-

edly from Pacf!Jcranion in the larval stage. Therefore, we pean species can be identified. Consequently, the larvae of 

suggest that the subgenus Carabulus Lutshnik should be 33 species (25.2%) are indistinguishable, and thus crucial 

maintained for this species. Carabus truncaticollis should biological information is missing. 

be transferred to Aulonocarabus because of its larval (and Table 10 .1  indicates that in some instances even basic 

also genital) characters. information on habitat preference or periodicity is corn-

pletely absent, especially for species that only occur in parts 

Chapter 5 - Species accounts 
of Europe where the scientific interest was restricted mainly 

to taxonomy and biogeography. Part of these gaps can 

The availability of faunistic, ecological and biological data is easily be filled by building good databases from collections. 

of importance for any future work. In Table 10 .1 ,  we have In this way the phenology of some species can be traced 

attempted to summarise the most important both avail- back, by gathering a sufficient amount of dates from collec-

able and missing information in Chapter 5. In this chapter, tion labels. From adequately labeled specimens one can also 

distribution, habitat preferences and information on re- get a basic insight of the ecological preferences of the spe-

production period, development, larvae, food, hibernation cies. However, the most effective information can be ob-

etc. have been treated in a systematic way. However, even tained from the results of pitfall trapping, especially in 

for this well-known genus, there is a severe lack of basic transects as described in Chapter 8 (see below: Biogeogra-

data, especially from the eastern part of Europe. In Chap- phy and Synthesis), and additionally by sampling by hand 

ter 4. Key to the larvae, table 4.1 demonstrates that, partly by and from rearing. 

Table 10.1. Species for which biological and ecological information is scarce or absent. 

SG Sp name ecol activ per 

02 001 aeruginosus x min 

002 besscri mm x x 

003 bosphoranus x min 

004 comptus mm x x 

005 errans mm x x 

006 estreicheri x mm 

007 excellens x nun 

008 haeres nun x mm 

009 hampei x mm 

0 1 0  henningi x 

0 1 1  hummeli x x 

0 1 2  karpinskii mm x x 

0 1 3  kollari x x 

0 1 5  odoratus x 

0 1 6  pcrrini min x x 

0 1 7  regalis x mm 

0 1 8  rot hi x x 

0 1 9  rybinskii x x 

020 scabriusculus x 

021b versicolor x x 

022 sibiricus x x 

hiber food 

adult 

x x 

x x 

x x 

x x 

x x 

x mm 

x x 

x mm 

x x 

x 

x x 

x x 

x x 

x 

x x 

x x 

x x 

x x 

x x 

x x 

larva food cons 

descr larva 

x x x 

x x x 

x x x 

x x x 

x x x 

x x x 

x x x 

x x x 

x x 

x x 

x x x 

x x x 

x x mm 

x 

x min 

x x 

x x x 

x x x 

min 

x x x 

x x x \ d ·. ';, I  R \ I .  l ' \ l\ J 
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SG Sp name ecol activ per hi her food larva food cons 

adult des er larva 

023a zawadzkii min x x x x x x 

023b zherichini x x x x x x x x 

04 003 deyrollei x x 

005 obsoletus x 

006 parreyssii min 

007 stscheglowi mm x min x x x x 

05 004 vagans x x 

06 002 monticola x 

005 pseudomonticola min x x x 

007 steuartii x mm x x x x x 

008 wiedemanni mm x x x x 

08 001 loschnikovii mm x x x x x x x 

002 truncaticollis x x x 

09 001 canaliculatus x min x x x 

10 001 dufourii x min x min 

002 lusitanicus x x min 

003 macrocephalus x min 

11 001 adamellicola mm x x mm x x 

004 carinthiacus min x 

005 castanopterus min x min x x x x 

006 cenisius x 

007a concolor x 

007b lepontinus min x min x 

008 fairmairei x 

009 heteromorphus min x mm x x x 

0 1 0  latreilleanus x x 

12 001 +007 amplipennis x x 

002 ghilianii mm x min x x x x 

004 guadarramus x min x x x x 

005 hortensis x 

006 preslii x x x mm x x 

13 002 bessarabicus x 

004 marginalis x mm x x x x mm 
14 001 faminii x 

002 genei x x 
GJ '- 1 1' \ I . 1' \Wf 
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SG Sp name ecol activ per hiber food larva food cons 

adult descr larva 

15 001 cavernosus min mm x 

002 cribellatus x x x 

003 graecus x min x x mm 

004 hungaricus x x 

005 trojanus x min x x 

16 001 galicianus mm x 

19 001 arcadicus mm x mm x x x 

003 krueperi mm mm mm x mm 

004 lefebvrei min x mm x x 

005 merlini min min mm x x x 

20 004 fabricii min x x 

21 001 marietti mm x mm x x x x 

22 001 varians Ganthinus) mm x x x x x x x 

23 001 aurolimbatus mm min mm x x x x 

002 caelatus x x 

003 croaticus x min x x 

004 exaratus x mm x x x 

005 germarii min mm x min x 

006 gyllenhali min x x x x x x x 

007 planicollis min x x x x x x x 

009 septemcarinatus min x x x x x 

24 001 ermaki mm x x x x x x x 

002 schoenherri x mm x x x 

25 001 a uri cul a tu s mm x x x mm 

002 pyrenaeus min x x 

28 002 planatus mm x min 

29 0 0 1  torosus mm x x x rrum x 

30 0 0 1  banoni mm mm x 

31 001 duponchelii rrun min x 

003 scabrosus mm x x x x 

004 sommeri x x min min x 

Columns: SG = subgenus number, Sp = species number, name = species name, ecol = ecology, activ = day/night activity, 

per = periodicity, hiber = stage of hibernation, food adult = diet of adult animals, larva descr = description of larva, food 

larva = diet of larva, cons = conservation biology. 

Contents of the cells: min = only minimal information available, x = (almost) no information available (compare informa-

tion in Chapter 5. Species accounts), or larva unknown. A blank cell means rhat rhe information is sufficient or rhat rhe larva has 

been described. ( ,J\.LR \L P \ln 
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Chapter 6 - Biology and ecology 

In this chapter, the author was faced with a major prob

lem of selecting and choosing from the enormous 

amount of literature available. The ecology and biology 
of carabids are described in thousands of published pa
pers. Mostly papers dealing with Carabus were used, but 

frequently publications on non-Carabus taxa were helpful 
in providing supplementary information. 

After treating the reproductive system and reproduc
tion, some information on breeding is provided. A brief 
review of daily and annual rhythms is followed by the 
treatment of locomotory activity, the kind of movement 
to which most Carabus-species are restricted because they 
are unwinged. l\fost species are excellent runners and 

several species climb shrubs and trees. The influence of 
ecological parameters has been divided in abiotic and 
biotic factors. As for many carabids, moisture, tempera
ture and soil type are very important abiotic factors, which 
are more or less under influence of vegetation cover. For 
surface dwellers like carabids, the most important struc
tural and spatial parameters are vegetation and its de
rivatives (litter, bark, rotten trunks etc.). Vegetation 
strongly influences the degree of temporal ecological sta

bility. Examples of stable biotopes are bogs, forests and 
heathland. More dynamic environmental factors can be 
found in wastelands, arable fields and shores. This is an 
important factor with respect to the founding and sur
vival of populations. In a forest the microclimate is much 
more stable than in the open field. In general, Carabus
species and especially the larvae favour stable environ
mental conditions. Another biotic factor of major im
portance is the availability of food. Several species are 
specialised predators, for instance of certain snail spe
cies, but many have a wide diet, which also includes 
plants. The chapter concludes with the treatment of vari
ous aspects of population biology and Qong-term) dis
persal power in Carabus. Some remarks are made on the 
glaciation and the postglacial history, which is one of the 

most important events in the history of the European 
fauna. 

A general note is made on the widespread use of pit
fall traps. It is well-known that pitfalls can be very useful 
in biological, ecological and population studies. However, 
the present compilation illustrates that these are not the 
only parameters for investigating ground-beetles. The use

fulness of pitfalls is sometimes over-estimated, because 
they measure densities for different species in different 
ways. Under different circumstances the catches may lead 
to deviant estimations of densities within a species. More
over, some species can hardly, or not at all, be sampled by 
pitfalls. In many cases e.g. observations in the field, 
analysing labelled specimens, sampling by hand and breed
ing experiments will be indispensable to obtain the de-

( , L '\. I I\ \I l ' \ l\T sired information. 
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Chapter 7 - Phylogeny 

An analysis of 37 characters of larval morphology and male 

genitalia, as well as an analysis of molecular data of the 
mitochondrial NADH dehydrogenase subunit 5 gene, re
veals that the present classifications of the genus Carabus 
do not reflect the phylogenetic relationships adequately, in 
spite of the recent increase in knowledge (coming from the 

examination of new morphological features, both for the 
adults and the larvae, and the discovery of new; highly 
informative taxa, particularly in Eastern Asia). It is ques
tionable whether the three larval groups (see Bengtsson, 
1 927; Lapouge, 1 929-32), the five supra-specific taxa based 
on characters of the endophallus (Ishikawa, 1 978; Deuve, 
1 994), and the eight or nine taxa based on molecular data 
(lmura, 1 996; Imura et aL, 1 998) represent monophyletic 
taxa. The phylogenetic analysis implies a much more differ
entiated relationship between species and subgroups. Gen
erally, the following conclusions could be made: the genus 
Carabus (s.L) is monophyletic with Calosoma (in the widest 
sense) as its sistergroup. The first split-offs at the basis of 
Carabus are the subgenera Tachypus (in part), and Llmnocar
abus. Metacarabi (excl. Hygrocarabus) and Neocarabi sensu 

Bengtsson (1 927) are possibly monophyletic. The N eocar
abi probably evolved most recently and represent the larg
est monophylum in the genus. 

Chapter 8 - Biogeography 

This chapter is one of the most complicated in the book. 
The authors were faced with the ambitious task to write 

down what was supposed to reflect the main approaches 
and methods used in biogeography during the last century. 
The chapter is divided in two parts, following De Lattin's 
main stages ofbiogeographical research, the descriptive and 
causal. The first, descriptive, part aims to describe both the 
global and European distribution of Carabus in detail, to 
define the range limits of the genus and to reveal the main 
patterns of geographical variation. Special attention was 
paid to the classification of species ranges into chorotypes 
and range characteristics, two independent systems of choro

logical classification. The chorological structure of the Eu
ropean Carabus fauna, together with other features (e.g. tax
onomic structure, specificity, endemism, characteristic spe
cies absences etc.) were used in an attempt to construct a 
zoogeographical division of Europe. 

The second, causal, part of the chapter aims at hypothe
sizing and explaining the origin and formation of the 
present-day European Carabus fauna in the light of the 
historical development of the European continent. The 
possible origins and routes of colonisation are discussed 
on the basis of present-day distribution patterns of Cara
bus, paleontological evidence and related phenomena ob
tained from the fields of palaeo-geography, palaeo-clima

tology, glaciology, palae-ecology and others. Of special in-



terest is the section describing historical connections be

tween the Carabus faunas of Eurasia and North America, 

offering the hypothesis that :\orth America must have been 
colonised by t\vo Eurasian lineages of Cara/ms, different in 

origin and age. As a result, a scenario of the origin for the 
European Carabus fauna is proposed. 

Besides the abovementioned two 'traditional' approaches 

to the biogeography, we applied a new method, named 

'locality-based biogeography', developed from the concept 
of 'local faunas'. The local fauna is understood here as an 
assemblage of species occurring in all habitats around a 
geographical location. The rationale of the concept lies in 
the understanding that the species composition at a geo
graphical location is the result of a local selection of species 
from the regional species pool. Therefore, the local species 
composition reflects the history of the region, the local 

habitat conditions and possible biotic interactions. To il
lustrate the possibilities of the method we constructed a 
dataset of 100 local faunas of Carabt1s spread throughout 
the European continent and analysed them with multivari
ate methods. They are presented graphically as habitat ( eco
logicaD transects, giving simple and clear pictures of the 
local distributions of Carabt1s in different regions of Eu
rope. The results convinced us that the 'local faunas' can be 

regarded as an anastomosis between biogeography and ecol
ogy and allow an unprejudiced approach in analysing the 
spatial distribution of a group of ta.xa. 

In general, it can be concluded that the genus Carabus is 
one of the best models for biogeographical research. The 
recently accumulated molecular data (see Chapter 6) on post
glacial history and colonisation of Carabus shed new light on 

the 'old' biogeographical phenomena studied during the 
last 1 50 years. \Ye hope that such analyses will be carried out 
soon in Eastern Europe as well, especially in the huge territo
ry of the Russian Plain, Carpathians and the Balkan Peninsu
la. The perspectives in the biogeography of Cara/1t1s are un
doubtedly connected with the necessity to map the species 
distributions at the European scale more precisely, using the 
modem method of GIS-mapping, a procedure started al

ready for many other groups of plants and animals. 

Chapter 9 - Conservation 

Carabus is an excellent group for environmental studies and 
monitoring of changes in the fauna! composition. The 
genus Carabt1s is rather well-represented in most parts of 
Europe, much is already known about the biology and 
ecology, for insects they are quite large and attractive, and 
they can be studied easily with standardised methods. This 
makes them ideal objects for amateurs and professional 
entomologists as well as collectors. Also, the fact that many 
species have various well-defined subspecies increases the 
value of the group. On a larger scale, the species richness 
generally matches the diversity in habitat types. In many 
cases, there is a good relationship between the richness of 

Cara/JZ1s-species and the richness of the entire surface-dwell
ing fauna, such as the number of snails and slugs, myria

pods, isopods, earth worms, insect larvae etc. Furthermore, 

most species are unwinged and thus sensitive to isolation 
and habitat fragmentation. 

Our knmdedge about Carabus faunistics in different 
parts of Europe is generally good. w·e can summarise the 

present state of our knowledge on Carab11s as follows: 1) 

very good in N. and "N\\'. Europe (many atlases and critical 

checklists), 2) good in Central Europe and the Alps, 3) 

rather good in Mediterranean Europe: Iberia, Italy, Bal
kans and, 4) good to insufficient in CE. and "NE. Europe: 
Carpathians, Russian Plain and Urals. Especially in K\X'. 
and in Central Europe a number of Red Lists have been 

published, listing vulnerable and endangered species. From 
these and other studies, we may conclude that species that 

live in oligotrophic biotopes, in ancient forests and in 
places with very special and balanced hydrological condi
tions, are especially endangered. In general, more eury
topic species, inhabiting ruderal or disturbed places, are 
less endangered. The same holds also for montane spe
cies, with the exception of large-scale habitat destruction 
in regions with intensive (winter) tourism. \\'e conclude 

that Red Lists are useless if they do not result in stopping 
the endangering and destruction of habitats. Moreonr, it 

is difficult to determine time trends in the occurrence of 
rare species and draw significant conclusions from the of
ten scarce faunistic information. In many cases the as
sumptions for correcting sampling intensities in the past, 
are not adequate and are highly disputable. 

A good alternative can be the building of a European 
database of 'local faunas' from as many localities as possi

ble. Such a database (see Chapter 8) could constantly be 
updated by a net\vork of Carabus-students, both amateurs 
and professionals. The investigations could be carried out, 
using a combination of pitfall trapping and sampling by 
hand (not all species can easily be caught by pitfalls, see 
above). We believe that, if well-organised, it will be possi
ble to create a reference set of local faunas in a relatively 

short time. This might become a fantastic instrument for 
the evaluation of the state of the invertebrate surface-dwell
ing fauna! throughout Europe, of which these predators 
are the indicators. Moreover, such a database may be suit
able for increasing our knowledge on the 'evolution' of 
fauna! communities, dynamics in distribution patterns, as 
well as on climatic changes. Of course, there will be more 
groups of surface-dwelling arthropods that are as suitable 
for such purposes. However, which groups will have the 
same advantages of being as well-investigated, having a 
suitable number of species (and subspecies) covering most 
terrestrial and some (semi) aquatic biotopes, and being rel
atively easy to identify? The only condition is that profes
sional entomologists, who have the ability to start and 

maintain the organisation of such a database, will be able 
to work together with a Oarge) number of amateurs. U .'.\.LR \L l'. \ lU 
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CONCLUSIONS 

1 .  Molecular work will undoubtedly have a major im
pact on clarifying questions on phylogeny, systematics and 

biogeography in future. 

2. The genus Carabus illustrates that, considering the 

results of our work, it is worthwhile to compile all available 

knowledge from various disciplines for certain groups of 

invertebrates, no matter how heterogeneous the approach

es and the opinions of the different contributors are. From 
a study as presented here, one may expect that stimuli for 
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new ideas will be generated, and that improvements of our 

existing knowledge will be realised. 

3. The genus Carabus, despite the gaps in information, 

has proven to be a suitable and useful model group for 

studying biogeography, faunistics and conservation biology. 

4. The results from ecological transects, strongly corrobo

rate the approach of building a comprehensive database of 

local faunas of Carabus, based on a mixture of pitfall-trap

ping and sampling by hand, as useful and strong instru
ment for further biogeographical and environmental research. 



In the list below; we mainly restricted to terms and issues that are sometimes confusing and might be interpreted in different 

ways (e.g. habitat and biotope, broad-leafed and deciduous forests). Also the terminology for describing the elytral structure, although 

widely used in the taxonomy of Carabus, might be confusing to some biologists, especially specialists in genetics, for example the 

terms diploid, tetraplozd etc. Other concepts, more or less common to biologists, educated in Eastern Europe, may be quite new 

for readers from western countries, such as concrete- or localjlora/ fauna. A smaller group are terms only used in carabidology, such 

as abacisation, cychrisation and procerisation. The other terms have been explained in order to make it easier, for a broader public, to 

read some specialised chapters, especially the Chapters 6 (Biology & Ecology), 7 (Pf:!Jlogetry) and 8 (Biogeograpf:!J). 

In agreementwith the rules used in the list of references, [2,3,5 ... etc.] means that the term especially has been used in 

the respective chapters and [ t] refers to the ecological transects in Chapter 8. 

Abacisation - morphology resembling species of the car

abid genus Abax Bonelli, 1810. These species have often 

flat and broad forebodies in order to be able to enter 

corpses and carrion. [3,5,6, 7] 
Abiotic factors - factors created by non-living elements in 

the environment (soil, water, temperature etc.) . [5,6] 
Activity density - density of species in the field as mea

sured by pitfall traps, often the number of individuals 

caught during the period that the animals are surface 

active. This measure is not necessarily a realistic estimate 

of the real population densities, but is primarily usefull 

for intraspecific comparison and determining (frequen

cies of) species occurrences. [1,6,8,t] 
Adelphotaxon - closely related (sister) taxon. [3,5,8] 
Aestivation - see diapause. [5,6] 
Allopatric - not living in the same area; no overlap of 

ranges. [3,4,5,6,8] 
Alpine (belt) - belt with open alpine vegetation (above 

timber line), generally at altitudes from 1 500-17 50 m 

and higher. [5,8] 
Alpine (distribution) - distribution restricted to the chain 

of the Alps in Central Europe. [5] 
Alpine steppe or alpine meadows - high altitude, grass

lands above the timber line. [3,5,6,8,9,t] 
Alps (mountain chain) - mostly used for the Central

European mountains. Sometimes also for very high (al

pine) mountains outside this particular chain. [5,6,8,9] 
Arctic - a region around the Northern Pole, often used as 

a synonym of polar environments (see tundra). [5,8] 
Atlantic - regions under influence of the atlantic climate 

(soft winters and relatively cool summers), most typical 

for Western European coasts. 

Biome - the largest recognised units in the ecological bio

geography of the Globe, defined by macroclimate. See: 

tundra, taiga, farest zone, steppe and desert. 
Biotic factors - factors created by living elements in the 

environment (vegetation, prey, predators etc.) . [5,6] 
Biotope - a more or less easy to recognise unit in a land

scape, such as a forest, moor, heathland, grassland (pas

ture, meadow), agricultural field, road verge, shore, 

swamp etc. (compare habita�. [5,6,8,t] 
Bootstrap analysis - a statistical method based on a repeated 

random sampling with replacement from the original sam

ple to provide a collection of new pseudoreplicate samples, 

from which sampling variance can be estimated. [7] 
Boreal - biogeographical term describing a biome type, 

floras or faunas occurring in the northern regions of the 

Northern hemisphere, dominated by coniferous forests 

(see taiga). [5,6,8] 
Boreo-alpine (distribution) - distributed in N. regions 

with one or more occurrences in the higher altitudes of 

S. mountains. The 'alpine' populations (which are mainly 

glacial relicts) are geographically and genetically separated 

from the N. populations. [5,8] 
Boreo-montane (distribution) - distributed in N. low

lands and towards the S., in the middle and upper mon

tane belts, sometimes without a clear disjuction between 

the N. lowland and the S. upland populations. [5,8] 
Brachypterous - unwinged. [3,5,6,9] 
Broad-leafed (forest) - see deciduous forests. [5,8] 
Chaetotaxy - position of the fixed sensorial setae on the 

body of either adult or larva. [3,4] 
CANOCO - a software for providing ordination analyses 

of ecological data, see ordination. [8] 
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Character - a morphological or molecular structure. [7] 
Character state - Condition of a certain character, e.g. de

rived, ancestral. [7] 
Chorotypes - types of species ranges, resulting into a clas

sification of species' distributions, here according to the 
system that has been proposed for the Western Palearc
tic Region by Vigna Taglianti et. aL (1999) (see p. 1 52 and 
p. 370). [5,8] 

Circumpolar - distributed in all the north of the Holarc
tic region, both N. Eurasia and N. America. [5,8] 

Cladogramm - a tree indicating phylogenetic relation
ships. [7] 

Classification - systematic order, not in each case based 
on phylogenetic relationships. [7] 

Clustering - statistical (multivariate) method(s) used to 
divide a dataset into more or less logical units. The sam
ples of species can be classified into groups of similarity, 
called clusters, by either a divisive clustering procedure (for 
instance TWINSPAN; see Chapter 8 and Hill, 1979a), or 
an agglomerative clusteringprocedure (for instance UPGJ\1A, 
see Chapter 8 and Baev & Penev, 1 995). 

Concrete flora/ fauna - see local flora/ fauna. [8] 
Coniferous forest - forest dominated by coniferous tree 

species (e.g. Pinus, Abies). 
Continental - area with a land climate, less influenced by 

sea or ocean. Continentality often means cold winters 
and hot summers. [5,8] 

Convergence - parallel evolution: results in correspond
ing character states which evolved independently in (at 
least two) different lines. [7] 

Corpora lutea - dark rings that remain visible in the ovary 
after the first reproductive season of a female. [5,6] 

Cychrisation - morphology resembling species of the car
abid genus (ychrus Fabricius, characterized by very nar
row head and mandibles, able to prey on small sized 
snails. [5,6] 

Decay index - number of additional steps required to 
collapse a particular branch in the strict consensus tree. 
[7] 

Deciduous forest - forest composed of deciduous (broad
leafed) trees, such as Quercus, Ti!ta, Carpinus, Fagus etc. 

DECO RANA- a software for providing ordination anal
yses of ecological data, see ordination. [8] 

Desert - landscape with sparse vegetation usually existing 
in areas of subtropical hot and very dry climate, charac
terised by large 'sterile' areas of sand or rocks. [5] 

Diapause - an obligatory or facultative dormancy during 
the development of larva or adult, during which the 
physiological processes in the organism slow down to a 
minimum. A diapause can take place during a very cold 
period (winter: hibernation) or a very hot and/ or dry 
period (summer: aestivation). [5,6] 

Diploid - see efytral sculpture. [3] 
Disjunct (distribution) - mostly concerning remnants of 

a formerly coherent distribution area, but now separat-

ed in two or more sub-areas of distribution, for in
stance in case of boreo-alpine species. [5,8] 

Dispersal power - ability of getting from one place to 
another and to cross eventual barriers. In general, spe
cies capable of flight (having well-developped wings and 
functional flight muscles) have a better power of dis
persal. Species of the genus Carabus are mostly unwinged 

(for some exceptions see Chapters 5, 6 and 9) and are 
thus restricted to walking. Because of their moderately 
large sizes, most Carabus species have on average good 
dispersal abilities on not too long distances. [5,6,8,9] 

Dynamic (habitat, biotope) - places with a lot of short
term variation with respect to environmental variables, 
e.g. shores, agricultural fields or ruderal places (compare 
stable). [5,9] 

Dystrophic - Hurnin acid water with low both nutrient 
contents and primary production. [5,6,9] 

Ecological transect -a concept used in this book to present 
the species' distributions across habitats at certain geo
graphical location. [1,5,8,t] 

Elytral intervalls - see efytral sculpture. [3] 
Elytral sculpture - The classification of elytral sculpture 

of the genus Carabus uses some terms that are also fre
quently used in genetics. The basic structure is an elytron 

with 3 primary ribs (e.g. C. granulatus) which can be re
duced to grains or even can be completely vanished (e.g. 
C. glabratus, C. violaceus violaceus). In between them, sec
ondary intervals occur sometimes among striae, or chains 
of grains-. this sculpture is indicated by the term diploid. 
Between the primary and secondary, tertiairy or more 
intervals may exist, and the sculptures are subsequently 
indicated as tnploid, tetraploid, pentaploid, heptaploid. See 
also Chapter 3. [3,5] 

Endemic (endemism) - species or taxon restricted to a 
certain geographical unit: region, part of a region, island, 
mountain chain or even a single mountain. [3,5,6,8,9] 

Extensive - agricultural use of land by man in a more 
natural way with low amounts of fertilisers or low den
sities of caddle, common before the fifties/sixties of 

last century. Nowadays in W Europe extensive agricul
ture is also applied as a kind of nature management. 
[5,6,8,9,t] 

Eurytopic -wide ecological amplitude; occurring in many 
types of biotopes. 

Eutrophic - biotopes rich in nutrition. [5,6,9] 
Fennoscandia - Norway, Sweden, Finland and a small 

area of adjacent Russia (Karelia) ; Denmark is usually 
not included (see Lindroth, 1 945, 1 949, 1985). [5,8] 

Foot hills -hilly landscapes at the foot oflarger mountain 
chains. [5] 

Forb-grass steppe - biotope type, type of steppe, charac
terised by grassland, rich in species and abundance [8,t] 

Forest-steppe zone - transitional zone (some authors call 
it subzone), situated between the forest and steppe 
zones. Geographically extends from Southeastern Eu-



rope (Hungary, NE Bulgaria), through the middle re
gions of European Russia to Central Siberia. [5,8] 

Forest zone - including several biomes dominated by for
ests as climax-type vegetation. Extends from the tundra 
in the north to the steppes in the south and can be divid
ed into three major subzones, namely those of conifer
ous, mixed and decidzious forests. [5,8] 

Gene flow - the spread of particular alleles within a popu
lation, or between populations, resulting from outbreed
ing and subsequent intercrossing. [5,6] 

Gene tree - relationship of genes which may but must 
not reflect the relationship of the species. [7] 

Gradient - spatial unit (compare transect) of different size 
or extensison along which one or more environmental 
variables gradually change their values. [1,5,6,8,t] 

Grasslands - major group of biotopes. Grasslands may 
vary from poor grasslands on sandy soils (dune grass
lands, poor heath-grasslands, (alpine) steppes) to natu
ral grasslands on heavy soils \\-ith luxurious vegetation, 
as well as intesively fertilised pastures and meadows. In 
some classifications, also heathlands have been classi
fied under grasslands [5,8,t] 

Habitat - indication for the environment, necessary for a 
population of a certain species to settle, reproduce and 
survive. In English, this term has also been used for 
groups of plants that produce similar habitats, e.g. decid
uous forests, or Calluna heathlands. In the present work, 
we tried to restrict to the first definition and used the term 
biotope for the second. Thus a habitat of an eurytopic 
species may comprise more than one biotope. [5,6,8] 

Heathlands - group of moist to dry biotopes, mostly in 
temperate or montane regions, mainly built of dwarf
scrub vegetations with Cal!tma, Empetrum or Erica. [5,8,t] 

Heliophilic - species adapted to direct sunshine. [5] 
Heptaploid - see e/ytral sculpture. [3] 
Hills - landscape element \\-ith altitudes bet\veen 200 and 

500 m. [5,8,t] 
Holarctic (distribution, region) - a biogeographical term, 

uniting Palaearctic and Nearctic. Extended over the polar, 
temperate, and subtropic areas of the Northern Hemi
sphere both in Eurasia and N. America. [5,6,8] 

Homodynamous - sculpture of elytron characterized by 
intervals all of the same relevance. [3] 

Homoplasy - identical character state in two or more taxa 
because of parallel evolution or reversal development. [7] 

Hygrophilic-\\-ith a preference for moist to wet places. [5,6] 
Intensive - agricultural use of land by man by using high 

amounts of fertilisers or high densities of caddle, com
mon in western Europe after the Second \X'orld War. 

Left bank - the left-hand bank when looking in the direc
tion of the riYer flow. [5,8] 

Licinisation - morphology resembling species of the car
abid genus Licinus, characterised by a broad head and 
strong mandibles for cutting resistant preys, for instance 
for cutting snail shells. [3,5] 

Local flora/ fauna - a list of species of plants or animals, 
respectivelly, occurring around a geographical location 

(see also p. 3, 345 and 445). [1,8,10] 

Lowlands - country of low altitude, normally not over 
200 m, mostly flat. [5,8,t] 

Maghrebian (area, distribution) - comprises Marocco, Al
geria and Tunisia (Maghreb). Maghrebian species can also 
occur in S. Spain and/ or S. Italy (Sicily) (see Sicu/o-,\1agh
rebian). [8] 

Mediterranean (region, distribution, climate) - existing 
around the Mediterranean Sea in close sense or in the 
Mediterranean-like climatic regions in wider sense (be
sides Mediterranean Sea, also California, Central Chile, 
Cape Region in South Africa and southeastem part of 
Australia), characterised by mainly one peak of rain in 
winter and dry (not always hot) summer. Climates with 
one peak of rain in the autumn and one in sping are 
often called Sub-Mediterranean. [5,6,8,9] 

Mesophilic - species, often \vith a \\-ide range of tolerance 
to moisture conditions, but mostly not occurring in 
very wet or very dry places. [5,6,t] 

Mixed-forest zone - biome type, indicating the zone (some 
authors call it subzone) existing bet\veen the coniferous 
and deciduous forests. This zone comprises most of 
Central Europe and the middle regions of European 
Russia and has the highest diversity of Carabus species. 
[5,8] 

Monophyletic (in Hennig's sense) - a group of related 
taxa including an ancestor and all of its descendants. [7] 

Monotypic - ta.xon (subgenus, genus), represented by only 

one species. [2,3,4,5,6, 7 ,8] 

Montane (belt) - middle altitudes of a mountain, ap
proximately between 500 and 1 500/1 750 m. [ 5,8, t] 

Morphometric - based on external, morphological metric 
characters and proportions. [3,4,7] 

MyBP (mybp) - million years before present. [8] 
N asale - anterior central part of larval head. [ 4] 
Nearctic (distribution, region) - a biogeographical unit, 

consisting of the N. American continent including the 
N. part of �Iexico and Greenland. [8] 

Oligotrophic - biotopes poor in nutrition. [5,6,9] 
Ombrotrophic - the only influx of material comes from 

rain. [5] 
Ordered - Used in computer programs to calculate phylo

genetic trees. Character states change in following way: 
0=>1=>2=>3 etc. (compare Unordered). [7] 

Ordination - statistical (multinriate) method of group
ing data (sites or species) in a multi-dimensional (hypo
thetical) environmental space or along an environmen
tal gradient. The method searches, for instance, for spe
cies that react in a similar way to (depending of the meth
od) real or hypothetical environmental gradients and 
the results are graphically Yisualised on axes in two or 
more dimensions. Well-known software packages are 
DECO RANA (Hill, 1979b; a method which does not ' , I  ' d  \ \ I I \ !\ '  
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incorporate environmental data directly), and CANO
CO ('Ter Braak et al., 1988; a group of methods which 
can relate measured environmental data for each species 
or site directly to the ordination results) . [8] 

Oriental (distribution, region) - biogeographical unit, in
cluding SE Asia and S. of the Himalayas. [5,8] 

Outgroup - one or more taxa assumed to be phylogenet
ically outside the regarded taxon. [7] 

Outgroup comparison - a method for determining the 
root of a topology, thus, assigning the direction of char
acter state changes and establishing the relationships. [7] 

Palaearctic (distribution, region) - biogeographical unit, 
including Europe, the northern, temperate and subtropic 
areas of Asia, and N. Africa. [5,6,8] 

Pannonian - the lowlands of Hungaria, Romania and N. 
Serbia, mostly along the Danube basin, surrounded to 
the E. by the Carpathians. [5,6,8] 

Parsimony method - Method to calculate phylogenetic 
trees. The strategy is to search a tree which requires the 
smallest number of character state changes under the 
assumption of parsimony (so called 'most parsimoni
ous tree', MPT). [7] 

Pentaploid - see elytral sculpture. [3] 
Periodicity - description of the developmental time path of 

a species, from egg to larva, pupa and adult until the start 
of the reproduction period of the next generation. [5,6] 

Pioneer - (biotope, species) - a term used to characterise 
the first stages of an ecological succession. [5] 

Plesiomorphy - an ancestral character state. [7] 
Pontic - In the narrow sense, type of distribution of spe

cies, occurring in the regions around the Black Sea. In 
wider sense referring to an area of SE Europe, the West
ern Caucasus and Northern Anatolia with a fauna and 
flora characterised by presence of pontic elements. [5,8] 

Prealps - In the narrow sense, the series of hills and moun
tains that fringes the southern side of the Alps, N of 
the Padanian plain. [3,5,8] 

Primary row - (see elytral sculpture). [3] 
Procerisation - morphology resembling species of the 

Carabus subgenus Procerus, implying a very large size and 
narrow mandibles, to prey snails oflarge size. [3,5,6,7] 

Range characteristics - a system for classification of spe-
cies ranges, used here to define precisely the distribution 
of each species among geographical regions. [5,8] 

Ravine forest - biotope type, occurring in ravines within 
the steppe zone. [5,8.t] 

Red Lists - officially declared, national or regional lists of 
endangered species. [5,9] 

Refugium - an area, unaffected or only slightly affected by 
historic environmental events, such as glaciations, where 
certain taxa succeeded to survive, for example areas not 
covered by ice during the Pleistocene. [5,6,8] 

Relict - taxon that survived a historic environmental event 
(i.e. glaciation) in a certain part (refugium) of its former 
distribution area. [5,6,8,9] 

Reversal - the change of a character to a former state (e.g. 
0=> 1=>0 or G=>A=>G ). [7] 

Right bank (river) - the right-hand bank of a river, when 
looking in the direction of the river flow. [5,8] 

Ripicolous - living along the waterline, on shores and 
river banks. 

Ruderal (habitat, biotope) - places highly disturbed by 
man activities, often used such as ground deposits, rub
bish-dumps, sites prepared for building activities and 
so on. [5,9] 

Salt marhes - dynamic biotope type, muddy flats (partly) 
vegetated with halophytes, under direct influence of the 
sea. This biotope occurs along the atlantic coasts; fre
quently occurring along the norhern German and the 
Dutch coasts (Frysian islands, Zeeland). [5] 

Secondary row - see elytral sculpture. [3] 
Siculo-Maghrebian - distributed in Maghreb (see Magh

reb) and Sicily. [5,8] 
Small-leafed (forest) - forest composed mainly of birch 

(Betula spp.) and poplar (Populus spp.). [5] 
Stable (biotope) - sites where environmental variables 

show little or a very constant (taerly) cyclic variation, such 
as forests, moors, swamps and heathland, in contrast to 
dynamic places. [5,9] 

Stenotopic - small ecological amplitude; species or race 
restricted to one or very few types ofbiotopes. [5,6,8,9] 

Strict consensus tree - abstracted phylogenetic tree which 
(a) combines the information of all MPTs and (b) only 
present nodes which appear identically in the combined 
trees, see also Parsimony method, MPT. [7] 

Sub-alpine - Sub-alpine is in our understanding the alti
tudinal zone between montane forest belt and alpine 
steppes or meadows. [3,5,6,8,9,t] 

Sub-arctic -close to, or near to the Arctic. [3,5,6,8] 
Sub-endemic - species distributed mainly in one region, 

however slightly extending in one or more adjacent 
region(s). [8] 

Sub-Mediterranean - a type of distribution of Mediter
ranean species which extend their ranges in regions sur
rounding the Mediterranean area s. str. Also used to 
indicate regions adjascent to the Mediterranean basin 
s.str., Mediterranean-like climates or biotopes [3,5,6,8,9,t] 

Sympatric - species living in the same geographical area. 
[3,4,5,6,8] 

Synanthropic- species occurring only or mostly in biotopes 
created by human activities, in first line villages and towns 
(but not agricultural fields!). [5,8,9,t] 

Synapomorphy - derived character state shared by two or 
more taxa. It is used to define monophyletic groups. 
[7] 

Syntopic - species living together, in the same area and in 
the same biotope. [7] 

Taiga- biome, the zone between the tundra and the mixed
forest zone. This biome is characterised by cool climate 
with vast areas of coniferous forests. [5,8,t] 



Taxon - natural entity used in the systematics (e.g. species, 
genus, family). [7] 

Taxonomy - systematics, the science of classification of 
the plants and animals. [2,3,4,5,6, 7 ,8,10] 

Tetraploid - see elytral sculpture. [3] 
Thermophilic - preferening (relatively) warm places. 
Transect - see ecological transect. [1,5,8,t] 
Triploid - see elytral sculpture. [3] 
Tundra - biome, treeless zone, existing in the northern

most regions of Eurasia and N. America, characterised 
by permanently frozen subsoil (permaforst),  covered by 
hygrophilous vegetations, mostly mosses, lichens, herbs 
and dwarf shrubs. [5,8,t] 

Ubiquist - species, often eurytopic, well adapted to hu
man activities, often to be found in a broad range of 
biotopes. [5,6.9] 

Unordered - Used in computer programs to calculate phy
logenetic trees. Any character state can change directly to 
any other state (compare Ordered). [7] 

Urogomphi - appendices on the 9rh abdominal segment 
of the larva. [4] 

Vicariance - geographically separated occurrence of 
(closely related) species that occupy contiguous areas 
or similar habitats and niches (for example reindeer 
and caribou), often separated by environmental bar
riers. [8] 

Xerophilic - species with a preference to dry environmen
tal conditions. [5,6,9] 

Xerothermic - species with a preference for warm and dry 
places, for instance found on south-facing slopes, or 
limestome soils in more northern areas. [5,6,8,t] 

Zeitgeber - environmental factor that synchronises the 
endogenous rhythm. [6] 

Zone - Climatical and vegetational regions of the earth, 
changing each other mainly in North-Southern direc
tion. From the N. to the S., the main zones in Eurasia 
are tundra, fares! (taiga, mixed, deciduous), steppe and sub
tropical desert. [ 5,6,8] 
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\\'e present below a list of ·works that are significant to 
studies on Carabus and/ or carabidology in general, but which 
were not - or only partly - taken into account in this book. 
The main reason for this is, that we had access to these 
works only when the preparation for printing was at an 
advanced stage. In some cases, brief notes or summaries 
have been added. Several contributions of less significance 
have been omitted. The works have been arranged by year 
of publication and then in alphabetical order, by author. 

1997 

Valemberg, J. 1997a Catalogue descriptif, biologique 
et synonymique de la faune Palearctique des Coleopteres 
Carabidae Latreille 1 806. De la nomenclature taxonomique 
mondiale, specifique et subspecifique des Carabinae Horn 
1 88 1  et d'une cartographie commentee des formes 
Frarn;aises. Tome 1 Corpus. - 1-Iem. Soc. ent. du �ord de 
la France: 1 -659. 

Valemberg, J. 1997b Catalogue descriptif, biologique 
et synonymique de la faune Palearctique des Colfopteres 
Carabidae Latreille 1 806. De la nomenclature ta,-xonomique 
mondiale, specifique et subspecifique des Carabinae Horn 
1881 et d'une cartographie descriptive des formes Franc;aises. 
Tome 2 Cartographie. - Mem. Soc. ent. du Nord de la 

France: 660-1 1 19. 
Note: Part 1 has a general section with the themes: I. 

Taxonomie, II. Melanisme-Nigrisme, III. Chromatisme
Chromatogenese and N Elements de genetique. The very 
extensive systematic section deals with proposals for world 
classification, a table for the supra-specific taxa in the Palaearctic 
region and a worldwide taxonomic nomenclature of the 
Carabinae. The voluminous 'Corpus' contains a taxonomic 
catalogue \vith 12.299 taxa. There are several indices, among 
which is a list v.,ith 1 554 bibliographical references. Part 2 
deals in detail with the faunistics of the French Carabinae. It 
contains over 150 large-size and very detailed maps and notes 
on habitat preference. Both works have not been taken into 
account, because, although published several years ago, they 
seem to be very rare even in large libraries and came to our 
attention at a too late stage. 

1999 

Mollard A. 1999 Monographic de C. (Chrpocarabus) 
ruti/ans Dejean, 1 826. - Rutilans, suppl. 1 :  1 -22. 

Note: Morphology and distribution of C. (Chrysocara
bus) rutikms, with citations of new localities, and descriptions 
of the following taxa referred to the species, the validity of 
which has to be verified: basetaensis Mallard, 1999, capdel!ensis 
Mallard, 1999, benensis Mallard, 1999,perversensis Mallard, 1999, 
juberriensis Mallard, 1999, turbonensis Mallard, 1999, cotiel!ensis 
Mallard, 1999, alinsis Mollard, 1 999, merangensis Mallard, 1999, 
castei!ensiS Mollard, 1999, urgeknsis Mollard, 1 999, jronfat!Jaen
sis Mollard, 1999, soredensis Mollard, 1999, alberensis Mollard, 
1999, qui//ansis Mollard, 1999, romaricus Mollard, 1999. 

2000 

Bosquet, J.C., A. Mollard & P. Meyer 2000 :\Ionog
raphie du sous-genre Iniopachys Solier, 1 848. - Rutilans, 
suppl. 1 :  1-20. 

2001 

Caubet, F. 2001 Monographie de Carabus (Chrysocarabus) 
punctatoauratus Germar, 1 824. - Rutilans, suppl. 2: 1 -47. 

Diiring, A., A. Briickner & D. Mossakowski 2001 
Differenzen zwischen gene tree und organismal tree? l\fi
tochondriale Gene und die Verwandtschaftsbeziehungen 
der Chrysocarabus-Arten. - Ent. Basil. 23: 93-98. 

Note: C. o!Jmpiae forms an independent branch from 
the other ChT)'Socarab11s species. This supports a close rela
tionship between C. o!J·mpiae and C. solien' v.,ith respect to the 
remaining species of Cho·socarabus. In Imura's opinion (2002, 
see below), this should support a re-evaluation of the sub
genus Seflaecarab11s Sturani. 

Mossakowski, D. & S. Braun 2001 Glacial refuges in 
Carab11s splendens. reconstructed using population differences 
in enzyme variability. - Mitt. Dtsch. Ges. allg. angew. Ent. 

1 3: 105- 1 10  L J  '- l  H \ 1 .  l \ I{ [  
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Note: Enzyme data supports the hypothesis that there 
existed two refuges: one in the Pyrenees near the Mediterra
nean Sea and another one near the Biskaya. 

Pearson, D.L. & A.P. Vogler 2001 Tiger Beetles. The 
evolution, Ecology and Diversity of the Cicindelids. -
Cornell L'niversity Press, Ithaca & London: 1 -333. 

Note: A thorough study of tiger beetles on world scale. 
In some respects comparable to the present work. It treats 
many aspects of diversity, from taxonomic as well as from 
an ecological point of view. Classification, speciation, bioge
ography, biology, ecology and conservation have been treated 
extensively. It has interesting appendices on observation 
and collecting, and on the natural history of the major gen
era in this subfamily worldwide. It is interesting that there 
are some (flightless) Carabus-like forms of tiger beetles in 
the genera Picnochi/e Mostchulsky and Omus Eschscholtz. 

Rasplus J .Y. 2001 De l' origine et de la diversite gfoetique 
de Carabus (Chrysocarabus) punctatoauratus Germar, 1 824. -
Rutilans, suppl. 2: 48-56. 

Schiitze, H. & F. Kleinfeld 2001 Die Caraben 
Kaukasiens mit einem besonders ausfiirlichen Fun
dortverzeichniss. - Eigenverlag: 1-1 78. 

Note: Of interest to the distribution of Cara bus species 
in an important adjacent region. 

2002 

Bousquet, Y. 2002 Additions and corrections to the 
world catalogue of genus-group names of Geadephaga 
(Coleoptera) published by Lorenz (1 998) - Folia Hey
rovskyana, suppl. 9: 1 -78. 

Brouat, C., G. Mondor, P. Audiot, F. Sennedot, L. 
Lesobre, & J. Y Rasplus 2002 Isolation and characteriza
tion of microsatellite loci in the ground beetle Carabus 
nemora/is (Coleoptera, Carabidae) . - :Vfolecular Ecology 
Notes 2: 1 1 9-120. 

Deuve, T. 2002 Sur l'identite de Carabus (Oreocarabus) 
fairmairei Thomson, 187 5, et de C. (0.) putz_eysianus Gehin, 
1 87 6, et note sur la variation gfographique de C. (0.) 
pedemontanus Ganglbauer, 1892, bona species (Coleoptera, 
Carabidae). - Rev. fr. Entomol. (N.S.) 24 (1) : 1 - 17. 

Note: This paper introduces important changes in the 
nomenclature of some taxa in On'nocarabus (treated as 
Oreocarabus, as in the worldlist of Deuve, 1994), based on 
a careful study of type specimens. 

Summary (by A. Casale): 
The ta..xonomic status of two taxa described by C. G. 

Thomson has been revised after examination of their 
( l '. I R I I' \R'l respective type-specimens, which are preserved in the 
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Museum of Lund (Sweden) . The first taxon, Carabus 
fairmairei Thomson, 1 87 5, corresponds to the populations 
distributed in the Alps around the Mont Cenis.  
Consequently, the taxon ce11isi11s Kraatz, 1878, becomes a 
new junior synonym ofjairmaireiThomson, 1875, and baudii 
Kraatz, 1 878, from the Mount Viso area, has been 
established as a valid taxon. The second taxon, Carabus 
putzeysi Thomson, 1 875, described from the 'Alps of 
Switzerland' is  a new junior synonym of Carabus castanoptems 
Villa et Villa, 1833. Consequently, its substitute name, Carabus 
putz!Ysianus Gehin, 1 876, is also a synonym of ca.stanoptems 
Villa et Villa, 1833, and the populations of Carabus pedemontanus 
Ganglbauer, 1892, bona species, from the Haut-Vesubie Valley, 
in French Southern Alps, require a new subspecific name. 
Some lectotypes have been designated, a taxonomic revision 
has been given for the polytypic species C. pedemontanus (valid 
species, in the new sense) and two new taxa are named: C. (0.) 
pedemontanus vesubianus nom nov. (for maritimus Schaum, 1 860, 
nee Motschulsky, 1850), and C. pedemontanus maurinenm subsp. 
n. The taxa have been treated as members of the subgenus 
Oreocarabus in the widest sense of Deuve (1994) ( 01inocarabus 
in the sense of the present book), and some, which are treated 
as valid species in the present paper, have been treated by 
Deuve at subspecific rank. The changes introduced in the 
nomenclature of the genus are the follov.1ng (the numbers 
refer to the checklist in Chapter 2): 

1 1 .005 castanopterus Villa & Villa, 1 833 
(alpestris castanoptems s. Dem·e, 2002) 
= putzrtysi Thomson, 1 875 (nov. syn.) 
= putz§Jsianus Gehin, 1 876 (nov. syn.) 

1 1 .006 a. cenisius cenisius Kraatz, 1 878 
(jairmairei cenisius s. Deuve, 2002) 
= fairmaireifairJJJairei Thomson, 1875 (nov. syn.) 
[valid name: fairmairei fairmairei Thomson, 1 87 5] 

1 1 . 008 a. fairmairei fairmairei Thomson, 1 875 
[Yalid name: baudii baudii Kraatz, 1 875] 
(jairmairei haudii s. Dem'e, 2002) 

1 1 .  012 a. putzeysianus putzeysianus Gehin, 1 87 6 
= putZ!)·si Thomson, 1 875 
[valid name: pedemontanus pedemontanus 
Ganglbauer, 1 892] 

Addenda: 

g. pedemontanus tendanus Born, 1 898 (nov. comb.) 
(valid ssp. s. Deuve, 2002) 

h. pedemontanus vesubianus Deuve, 2002 (nom. nov. 
pro maritimus Schaum, 1 856, nee Motschulsky, 1 850) 
(nlid ssp. s. Deuve, 2002) 

i. pedemontanus maurinensis Deuve, 2002 <<Alpes
de-Haute-Provence, Maurin» 



Ghiretti, D. 2002 Photographic catalogue of the genus 
Carabus, Supplement III. - Conte Editore, Lecce: sticker 
pages. 

Note: Additional iconographic stickers to Ghiretti (1996, 
1 997). 

Holland, J.M. 2002 (ed.) The agroecology of carabid 
beetles. - Intercept, Andover: 1 -450. 

Note: A collection of comprehensive review papers on 
agroecological research on carabids. 

Imura Y. 2002a Proposal of Eighteen New Genera and 
Subgenera of the Subtribe Carabina (Coleoptera, Carabidae). 
- Spee. Bull.Jpn. Soc. Coleopterol. 5: 129-147. 

Note: The author, following his opinion that an inde
pendent clade of the molecular genealogical trees 'should 
be regarded as a full genus' (Osawa et al., 2002: see title and 
classification below), proposes new genera and subgenera 
- many mono typical - for species that are currently treated 
in the genus Carab11s (in the widest sense of authors), 
and/ or are attributed to different, previously named sub
genera. Most of the proposed genera and subgenera con
cern ,-\siatic species, extraneous to the fauna that is the 
object of the present book. The following, however, con
cern European taxa, or taxa that are treated or cited at least 
in one of the Chapters (Phj1loge11)' and/ or Biogeograpf!J): 

Baptaulonocarabus Imura, subgen nov. of the 
genus Aufonocarab11s (1fonotypical. Type species: Carahus 
truncaticollis Eschscholtz). 

Durangocarabus lmura, gen. nov. (:-Ionotypical. 
Type species: CarabusforreriBates). 

Protomegodontus Imura, gen. nm: 0-Ionotypical. 
Type species: Carah11s germarii Sturm). In the author's 
opinion, the close resemblance between iiolaceus (note: 
attributed to the monotypical subgenus Proteocarahus 
Imura of the genus Pacf?}cranion Solier: Imura, 2002, see 
below) may be regarded as the result of 'parallel evolution 
that occurred in two different phyletic lines'; gennarii 
'constitutes a completely isolated branch, at least concerning 
the analysed population from Northeast Italy. Further 
comments see below. 

lmura Y. 2002b Classification of the Subtribe Carabina 
(Coleoptera, Carabidae) Based on Molecular Phylogeny. -
Elytra, Tokyo 30 (1): 1 -28. 

Note: The author proposes a new system for the higher 
classification of the sub tribe Carabina ( Carabus in the broad 
sense of the present contribution). The genealogical trees 
on which the present study is based, have been constructed 
by the NJ method or CPG:YIA, analysing 1 ,069 base-pairs 
of the mithochondrial gene encoding NADH dehydroge
nase subunit 5 (NDS). The author gives a synthesis and a 
discussion of previous classifications of the subtribe Cara
bina (see Table 1) ('divisions', 'subdivisions', 'sections' or 
'groups', not regulated by ICZN), as follows: 

Summary (by A. Casale): 
Terms proposed by LAPOL'GE and ISHIKAWA were 

settled between the subtribe Carabina and its component 

Table 1. Higher names of the subtribe Carabina either not regulated by ICZN or to be synonymyzed. 

Author 

REITTER (1 896) 

BENGTSSON (1 927) 

LAPOUGE (1 929) 

BREUNI�G (1932) 

ISHIKAWA (1978) 

DEUVE (1991) 

DECVE (1994) 

L"\IlJRA (1996) 

DEUVE (1997) 

Higher names 

Carabi angustocephali, C. procerogenici, C. procrustogenici, C. macrocephali, C. 
cechenogenici, C. multisetosi, C. tribacogenici, C. glabriventri, C. latipalpi, C. crenolimbi, 
C. emarginati, C. morphogenici, C. multistriati, C. costiferi, C. glabripenni 

Archaeocarabus*, Metacarabus*, Neocarabus* 

Carabes Rostrilabres* (Fissirostres, Obtusirostres, Conirostres, Tenuirostres, 
Lamellirostres), C. Quadricuspides* (Macrocerques, Brachycerques) , C. Serrilabres* 
(Holodontes, Synodontes, Tetrodontes, Pentodontes); Psilogoniens, Pliochetes, 
Tribacogeniens, Multistries, Carabogeniens 

Carabi Brevimandibulares, C. Carabogenici, C. Multistriati, C. Longimandibulares 

Carabogenici, Spinulati, :Yfultistriati 

Spinulati, Digitulati, Lipastrornorphi, i\rchicarabomorphi, Multistriati 

Spinulati, Digitulati, Lipastrormorphi, Archicarabormorphi, Lobifera 

Carabogenici (Digitulati, Lipastromorphi, Archicarabomorphi), Multistrati (Spinulati, 
Crenolimbi, Latitarsi, Arciferi, Procrustimorphi) 

Spinulati, Digitulati, Lipastromorphi, Archicarabomorphi, Lobifera (Crenolimbi, 
Multistriati, M. Tomocaraboides, M. Oreocaraboides, Longimandibulares, Neocarabi) P \RT 
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genera, and those proposed by other authors were settled 

between the genus Carabm (s. lato) and its component 

subgenera. Terms denoted by asterisks indicate that they 
were proposed on the basis of the larval morphology. 

456 :\DDENDL':\! 

The proposal of the new classification is summarised 
as follows. In the new system, the subtribe Carabina is 
classified into 29 divisions and 1 37 genera (sic!). 

Note: Only the European species cited by lmura have 

been listed belO\v. \\e corrected for the spelling accepted in 

our checklist (for instance, clatratus instead of clathratus, 
and zawadzkii instead of zawadszkiz) . Additions ('add.') 
have been indicated for taxa which in our list have been 
treated at specific rank, as well as for some main synonyms. 

CLASSIFICATION 

Subtribe Carabina (all divisions sedis mutabilis) 

1 .  Division Limnocarabigenici 
Genus Limnocarabus GEHir-..:, 1 876 

Subgenus LiJ11nocarabus GEHIN, 1 876 
clatratus L. 

Subgenus Euleptocarabus NAKANE, 1 956 
(Asiatic) 

2. Division Chaetocarabigenici 
Genus Heterocarabus MORA.WITZ , 1 886 

marietti CRS. et JAN 
Genus Chaetocarabus THOMSON, 1 875 

intricatus L., arcadicus GISTL (add.: 
krueperi REITTER, lefebvrei DJ., 
merlini SCHAUl\:1) 

Genus Pfa!Jcarabus MORAWITZ, 1 886 
(=Pseudocechenus :\!ORA.WITZ, 1 886; 
Baudiicarabus GANGLBACER, 1909) 
depressus BONELLI, irregularis 
FBR., creutzeri FBR., cychroides BAU
DI,fabricii Pt\,'-JZER 

3. Division Hemicarabigenici 
Genus Hemicarabus GEHIN, 1 885 

nitens L. (plus Asiatic and Nearcric species) 
Genus Homoeocarabus REITTER, 1 896 

(Siberian-Nearctic) 
4. Division lschnocarabigenici 

Genus Archicarabus SEIDLITZ, 1 887 
(=Aptocarabus REITTER, 1 896; Deutero
carabus REITTER, 1 896; Nemorafus 
SCHULER, 1 976) 
monticola DJ., nemoralis MULLER, 
montivagus PALLIARDI, pseudomon
ticola LP., rossii DJ. (add.: steuartii 
DEYR.) (plus Anatolian species) 

Genus fschnocarabus KRAATZ, 1 877 
(Asiatic) 

Genus Gnathocarabus DEUVE, 1 991 
(Asiatic) 

5. Division Rhipocarabigenici 
Genus Rhipocarabus REITTER, 1 896 

alysidotus ILLIGER 

6. Division Apotomopterigenici 
Genus Apotomopterus HOPE, 1 838 

Subgenus Apotomoptems HOPE, 1 838 
(Asiatic) 

Subgenus Dofichocarabus LAPOUGE, 1927 
(=Sialllocarabus I:\fGRA, 1 989) 

(Asiatic) 
Subgenus Taiwanocarabus IMURA et M. 
SATO, 1 989 

(Asiatic) 
7. Division Lipastrigenici 
7. 1 .  Subdivision A (group ef <;yclocarabus) 

Genus yclocarabus REITTER, 1 896 
(Asiatic) 

Genus Ophiocarabus REITTER, 1 896 
(=Cr;ptocarab11s REITTER, 1 896; Hap
locarabm SEivffi"i\IOV; 1 898; A1icrocarabus 
ISHIKAWA, 1 979) 

(Asiatic) 
7.2. Subdivision B (group ef Lipaster) 

Genus Lipaster MOTSCHULSKY, 1 865 
(=L.amprocarabusTHOMSON, 1 875; Ti
tanocechenus BR. et RCSPOLI, 1 970) 

(Ponto-Caucasian) 
Genus Mimocarabus GEHIN, 1 885 

maurus ADAMS (plus Asiatic species) 
Genus Lyperocarabus LAPOUGE, 1930 

estreicheri FS., sibiricus FS., besseri FS., 
perrini DJ. (add.: bosphoranus FS, er
rans FS. [= sibiricus errans, nee 
GOR'tl, haeres FS., rybinskii REIT
TER (plus Asiatic species) 

Genus Trachycarabus GE.HIN, 1 885 
scabriusculus OLIVIER 

Genus Morphocarabus GEHIN, 1 885 
(=Sqjanocarabus LUTSHNIK, 1 924; 
Amorphocarab11s LAPOCGE, 1930; Ba
silicocarabus LAPOGGE, 1930) 
henningi FS., monilis FBR., regalis FS., 
rothi DJ., scheidleri PANZER, excel
lens FBR., zherichini SHL (add. : comp
tus DJ., hampei KST., kollari PLLDI ., 
versicolor FRlV, zawadzkii KR.) (plus 
Asiatic species) 

Genus Apostocarab11s REITTER, 1 896 
odoratus MTS., karpinskii KRY et 
�1ATVEEV (plus Asiatic species) 

Genus Pancarabus REITTER, 1 896 
aeruginosus FS. (plus Asiatic species) 

Genus Anrylocarabus REITTER, 1 896) 
(=Promorphocarabus REITTER, 1 896; Gi
gantocarab11s SEMENOV, 1 898) 



(Asiatic) 
Genus Leptinocarabus REITTER, 1 896 

(= Rhigoidocarabus DEUVE, 1997) 
hummeli FS. (plus Asiatic species) 

8. Division Tachypigenici 
Genus Tachypus WEBER, 1 801 

(=Autocarabus SEIDLITZ, 1 887) 
auratus L. 

Genus Cance!!ocarabus LUTSHNIK, 1924 
cancellatus ILLIGER, vagans OLIVIER 

9. Division Mesocarabigenici 
Genus Mesocarabus THOMSON, 1 875 

(=HadrocarabusTHOMSON, 1 875) 
problematicus HERBST, dufourii DJ., 
lusitanicus FBR (add.: macrocephalus 
DJ.) 

Genus Eupachycechenus SEMENOV, 1 898 
(North-African) 

1 0. Division Ortocarabigenici 
Genus Oreocarabus GEHIN, 1 876 

en-ans GORY (=amplipennis Auct),ghil
ianii LA FERTE-SENECTERE, gua
dan-amus LA FERTE-SENECTERE] 

1 1 . Division Orinocarabigenici 
Genus Orinocarabus KRAATZ, 1 878 

concolor FBR., fairmairei TMS., het
eromorphus DANIEL, maritimus 
SCHAUM (=putzeysianus Auct= pede
montanus GNLB.), sylvestris PANZER, 
adamellicola GGL., alpestris STURM, 
bertolinii KRT., carinthiacus STURM, 
castanopterus A. & G. B. VILLA, ceni
sius KRT. (add.: lepontinus BORN) 

1 2. Division Cavazzutiocarabigenici 
Genus Cavazzutiocarabus IMURA, 1998 

latreillei DJ. (=latreilleanus Auct.) 
1 3. Division Tmesicarabigenici 

Genus Tmesicarabus REITTER, 1 896 
cristoforii SPENCE 

14. Division Eurycarabigenici 
Genus Eurycarabus GEHIN, 1 885 

(=Apatocarabus SEMENOV, 1 898) 
faminii DJ., genei GENE 

1 5. Division N esaeocarabigenici 
Genus Nesaeocarabus BEDEL, 1895 

(=Liocarabus REITTER, 1 896) 
(Canary Islands) 

16. Division Cytilocarabigenici 
Genus ytilocarabus REITTER, 1 896 

(Anatolian-Caucasian) 
1 7. Division Pentacarabigenici 

Genus Pentacarabus ISHIKAWA, 1972 
(Asiatic) 

1 8. Division Pachycarabigenici 
Genus Pachycarabus GEHIN, 1 876 

(= Caucasocarabus LAPOUGE, 1 930) 
(Caucasian) 

1 9. Division Pachystigenici 
Genus Pachystus MOTSCHULSKY, 1 865 

Subgenus Euporocarabus REITTER, 1 896 
hortensis L. (add.: preslii DJ.) 

Subgenus Pachystus MOTSCHULSKY, 1 865 
(=Me!ancarabus THOMSON, 1 875; Phri
cocarabus REITTER, 1 896) cavernosus 
FRIVALDSKY, glabratus PAYKULL, 
graecus DJ., hungaricus FBR. (add. : 
cribellatus ADAMS, trojanus DJ.) (plus 
Anatolian species) 

20. Division Meganebriigenici 
Genus Meganebrius KRAATZ, 1 895 

(Asiatic) 
21 . Division Piocarabigenici 

Genus Titanocarabus BREUNING, 1 933 
(Asiatic) 

Genus Piocarabus REITTER, 1 896 
Subgenus Piocarabus REITTER, 1 896 

(Asiatic) 
Subgenus Qin!ingocarabus IMURA, 1998 

(Asiatic) 

22. Division Leptocarabigenici 
Genus Aulonocarabus REITTER, 1 896 

Subgenus Weolseocarabus KWON et LEE, 1984 
(Asiatic) 

Subgenus Adelocarabus REITTER, 1 896 
(Asiatic) 

Subgenus Au!onocarabus REITTER, 1 896 
canaliculatus ADAMS (plus Asiatic 
species) 

Subgenus Baptaulonocarabus IMURA, 2002 
truncaticollis ESCHSCHOLTZ (add.: 
loschnikovii FS.) (plus Asiatic species) 

Genus Leptocarabus GEHIN, 1885 
(Asiatic) 

23. Division Rhigocarabigenici 
Genus Zhongdianocarabus IMURA, 2002 

(Asiatic) 
Genus Batangocarabus IMURA, 2002 

(Asiatic) 
Genus Araeocarabus REITTER, 1896 

(Asiatic) 
Genus Litangocarabus IMURA, 2002 

(Asiatic) 
Genus Deqenocarabus IMURA, 2002 

(Asiatic) 
Genus Zheduocarabus IMURA, 2002 

(Asiatic) 
Genus Sinoleptocarabus IMURA, 2002 

(Asiatic) 
Genus Tibetorinocarabus IMURA, 2002 

(Asiatic) ( , J '\. l R \ I .  l' \RT 
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Genus Syzygocarabus SEMENOV, 1 898 
(Asiatic) 

Genus Mianningocarabus IMURA, 2002 
(Asiatic) 

Genus FJJigocarabus REITIER, 1 896 
(Asiatic) 

Genus Tachycarabus SEMENOV, 1 898 
(Asiatic) 

Genus Sangocarabus IMURA, 2002 
(Asiatic) 

Genus Hypsocarabus SEMENOV, 1 898 
(Asiatic) 

24. Division Tomocarabigenici 
Genus F.hytidocarabus IMURA, 2002 

(Asiatic) 
Genus Glossocarabus IMURA, 2002 

(Caucasian) 
Genus Coreocarabus IMURA, 2002 

(Asiatic) 
Genus Tomocarabus REITTER, 1 896 

(=Procrustides SEMENOV, 1905) 
convexus FBR., bessarabicus FS. 

Genus Asthenocarabus LAPOUGE, 1930 
(Asiatic) 

Genus Callistocarabus REITIER, 1 896 
marginalis FBR. 

Genus Scambocarabus REITIER, 1 896 
(=Eremocarabus LAPOUGE, 1930) 

(Asiatic) 
Genus Stephanocarabus IMURA, 1 995 

(Asiatic) 
Genus Tanaocarabus REITIER, 1 896 

(Nearctic) 
Genus Diocarabus REITTER, 1 896 

(=Allocarabus LAPOUGE, 1 921) 
(Asiatic) 

Genus Watanabeocarabus IMURA, 2002 
slovtzovi MNH. 

Genus Cryocarabus LAPOUGE, 1930 
(Nearctic) 

Genus Neocarabus LAPOUGE, 1 931 
(Nearctic) 

Genus Durangocarabus IMURA, 2002 
(Nearctic) 

Genus Zoocarabus REITTER, 1 896 
(Asiatic) 

Genus Ulocarabus REITTER, 1 896 
(=Bactrocarabus SEMENOV, 1927) 

(Asiatic) 
Genus Coccocarabus IMURA, 2002 

(Asiatic) 
Genus Carpathophi!us REITTER, 1 896 

linnaei PANZER 
Genus Semnocarabus REITTER, 1 896 

(=Anthracocarabus LAPOUGE, 1930) 

(Asiatic) 

25. Division Carabigenici 
Genus Carabus LINNE, 1 758 

(=Eutelocarabus REITTER, 1 896; Apoc
arabus LAPOUGE, 1930; Nippocarabus 
LAPOUGE, 1930) 
arvensis HERBST, deyrollei GORY, 
granulatus L., menetriesi HUMMEL, 
stscheglowiMNH. (plus Asiatic species) 

Genus Eucarabus GEHIN, 1 885 
Subgenus Eucarabus GtHIN, 1 885 

(=Loxocarabus REITTER, 1 896; XJstro
carabus REITTER, 1 896) 
catenulatus SCOPOLI, italicus DJ., 
obsoletus STURM, parreyssii PAL
LIARDI, ulrichii GERMAR] 

Subgenus Tj!ocarabus REITTER, 1 896 
(Caucasian) 

Subgenus Parhomopterus LAPOUGE, 1 931 
(=Orientocarabus KWON et LEE, 1 984) 

(Asiatic) 
Genus Lichnocarabus REITIER, 1 896 

(Nearctic) 
Genus Archaeocarabus SEMENOV, 1898 

(=Acoptopterus LAPOUGE, 1927) 
(Asiatic) 

Genus Ohomopterus REITTER, 1 896 
(Asiatic) 

26. Division Ctenocarabigenici 
Genus Ctenocarabus THOMSON, 1 875 

galicianus GORY 
Genus FJJabdotocarabus SEIDLITZ, 1 887 

melancholicus FBR. 
27. Division Hygrocarabigenici 

Genus Hygrocarabus THOMSON, 1 875 
nodulosus CREUTZER, variolosus FBR 

28. Division Cathopliigenici 
Genus Cathop!ius THOMSON, 1 875 

(=ychrocepha!us GEHIN, 1 875) 
(North-African) 

29. Division Procrustigenici 
29. 1 .  Subdivision A (group of Macrothorax) 

Genus Chrysocarabus THOMSON, 1 875 
Subgenus Chrysocarabus THOMSON, 1 875 

auronitens FBR., lineatus DJ., splen
dens OLIVIER 

Subgenus Chrysotribax REITTER, 1 896 
hispanus FB., rutilans DJ. 

Genus Iniopachys SOLIER, 1 848 
auriculatus PTZ., pyrenaeus AUDI
NET-SERVILLE 

Genus Macrothorax DESMAREST, 1 850 
(=Dichocarabus REITTER. 1 896; Dor
carabus REITTER, 1 896; Paracarabus 
REITTER, 1 896) 



morbillosus FBR. , planatus CHD., 
rugosus FBR 

Genus 5 effaecarabus SITRA .... �I, 1 94 7 38) 
(=Dysmictocarab11s PUSSEGUR, 1 964) 
olympiae SELLA, solieri DJ. 

Genus Sphodristocarabus GEHIN, 1 885 
(=Sphodristus THOMSON, 1 875) 
varians FS.(plus Ponto-Caucasian species) 

Genus Refictocarabus LEDOUX, 1984 
(North-African) 

Genus Apoplesius DEUVE, 1 990 
(Anatolian) 

Genus Imaibius BATES, 1 889 
(=Tropidocarabus KRAATZ. 1 895; Pari
maibius BREUNING, 1 958; Lithariopho
rus MANDL, 1 985) 

(Asiatic) 
29.2. Subdivision B (group of Tribax) 

Genus Tribax FISCHER, 18 17  
(=Pfa_)'Chrus KOLENATI, 1 845; Neo
plectes REITTER, 1 885 ;  Archiplectes 
GOTI'WALD, 1 982; lvlicrotribax GOT-
1WALD. 1982) 

(Ponto-Caucasian) 
Genus Microplectes REIITER, 1 896 

(Caucasian) 
Genus Cechenochi!us MOTSCHCLSKl, 1 850 

Subgenus Cechenochi!t1s ..\IOTSCHLLSKY, 1850 
(Caucasian) 

Subgenus Procechenochilus !MURA et BE
LOUSOV, 2002 

(Caucasian) 
29.3. Subdivision C (group of Procrustes ) 

Genus Pac1!Jcranion SOLIER, 1 848 
Subgenus Aulacocarabus GEHIN, 1 876 

exaratus QLE�SEL, carinatus :\ITS. 
(=septemcarinatus Auct.) ,  dejeani FS. 
(=gyllenhali Auct.) ,  planicollis 
KUSTER 

Subgenus Proteocarabus GEHIN, 1 876 
violaceus L. 

Subgenus Pacl!J'Cranion SOLIER, 1 848 
(=Carabufus LUTSHNIK, 1924;Ainocar
a/;us :\fA:\DL.,  1 973 ;  Nabicarabus 
KWON et LEE,1984) 
amoenus CHD. (=ermaki Auct. ) ,  
schoenherri FS.(add.: aurolimbatus 
DJ.) (plus Asiatic species) 

Genus Protomegodontus IMURA, 2002 
germarii STURM 

Genus Procerus DEJEAN, 1 828 
Subgenus Procerus DEJEAN, 1 828 

gigas CREL'TZER, scabrosus OLIVI
ER (add.: duponchelii DJ., sommeri 
MNN.) (plus Caucasian-Anatolian species) 

Subgenus Megodontus SOLIER, 1 848 
caelatus FBR., croaticus DJ. (plus Ira

no-Anatolian species) 

Genus Procrustes BONELLI, 1 809 
Subgenus Procrustes BONELLI, 1 809 

(=Procrusticus WHITE, 1 845; "'lacroge
nus MOTSCHULSKY, 1 846; SphodristtJs 
MOTSCHULSKY, 1865; Pseudoprocrustes 
MORAWITZ, 1 886) 
coriaceus L., hanoni DJ. (plus Anato
lian species) 

Subgenus Creprostus IJ\IURA, 2002 
(Asiatic) 

Subgenus Lampros/us MOTSCHULSK'Y, 1 865 
(Chaetogaster LAPOUGE. 1 930) 
torosus FRIV ALDSKY (plus Caucasian
Anatolian species) 

Subgenus O::x:Jcarabus SEMENOV, 1 898 
(Anatolian) 

Subgenus Chaetomelas THO::\ISON, 1 875 
(=Procrustocarahus GEHIN, 1876; Cha
etoprostus REIITER, 1 896) 

(Asiatic) 
29.4. Subdivision D (group of Cratocephalus) 

Genus Cratop1!Jrtus REIITER, 1 896 
(Asiatic) 

Genus Pseudotribax KRAATZ, 1 884 
(Asiatic) 

Genus Pantophytus THIE\IE, 1 881  
(Asiatic) 

Genus Goniocarabus GEHIN, 1 885 
(=Alagocarab11s MORAWITZ, 1 886; 
Acarah11s SEivIBNOV, 1 890) 

(Asiatic) 
Genus Cratocarabus REIITER, 1 896 

(Asiatic) 
Genus Cratocechenus REIITER, 1 896 

(Asiatic) 
Genus Cratocepha!us KIRSCH, 1 857 

(Asiatic) 
Genus Eotrihax SEMENOV, 1 898 

(Asiatic) 
Genus Deroplectes REIITER, 1 895 

(=Plesius SEMENOV, 1 905) 
(Asiatic) 

Genus Axinocarabus MORAWITZ, 1 886 
(Asiatic) 

Genus Cechenotrihax SEMENOV-TIAN-SHAN
SKIJ et ZNOJKO, 1 932 

(Asiatic) 
Genus Pacl!J'Cechem1s SEMEN OV, 1 898 

(Asiatic) 
Genus Alipaster REIITER, 1 896 

(Asiatic) 
Genus Leptop!esius REIITER, 1 898 ( d .'. J  R \ ! .  l' \ RT 
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(Asiatic) 

29.5. Subdivision E (group of Damaster) 
Genus Pseudocoptolabrus REITIER, 1 896 

(=Protodamaster IMURA et KEZUKA, 

1989; Nigracoptolabrus DEUVE, 1991) 
(Asiatic) 

Genus Megodontoides DEUVE, 1991 
(Asiatic) 

Genus Acathaicus REITIER, 1 896 
(=Cathaicodes REITIER, 1896) 

(Asiatic) 

Genus Coptolabrodes BREZINA et li\fURA, 1997 
(Asiatic) 

Genus Imaibiodes DEUVE, 1991 
(Asiatic) 

Genus Lasiocoptolabrus IMURA, 1993 
(Asiatic) 

Genus Aristocarabus SEMENOV, 1 896 
(Asiatic) 

Genus Pagocarabus MORAWITZ, 1 886 
Subgenus Shunichiocarabus IMURA, 1995 

(Asiatic) 

Subgenus Pagocarabus MORAWITZ, 1 886 
(Asiatic) 

Genus Sigenacarabus KLEINFELD, 2000 
(Asiatic) 

Genus Eccoptolabrus SEMENOV, 1 898 
(Asiatic) 

Genus Ca/ocarabus SEMENOV, 1 887 
(Calocechenus REITIER, 1 896; Crypto
cechenus SEMENOV, 1 898) 

(Asiatic) 

Genus Neoplesius REITIER, 1 896 
(=Indocarabus LAPOUGE, 1930; Eocech
enus SEMENOV-TIAN-SHANSKIJ et 
ZNOJKO, 1932; Cupreocarabus DEUVE, 

1997) 
(Asiatic) 

Genus Pseudocranion REITIER, 1 896 

(=Cratocranion SEMENOV, 1 898) 
(Asiatic) 

Genus Damaster KOLLAR, 1 836 
(=Adamaster REITIER, 1 896) 

(Asiatic) 

Genus Cephalornis SEMENOV, 1 889 
(=Cychrocarabus MORAWITZ, 1 889) 

(Asiatic) 

Genus Cychrostomus REITIER, 1 896 
(Asiatic) 

Genus Teratocarabus SEMENOV-TIAN-SHAN
SKIJ et ZNOJKO, 1932 

(Asiatic) 

Genus Fulgenticarabus DEUVE et LI, 1 998 
(Asiatic) 

Genus Acoptolabrus MORAWITZ, 1 886 

Subgenuis Yezacoptolabnis IMURA, 2002 
(Asiatic) 

Subgenus Acoptolabrits MORAWITZ, 1 886 
(=Koreacoptolabrus ¥:..WON et LEE, 1984) 

(Asiatic) 

Genus Eupacrys CHAUDOIR, 1 857 
(Asiatic) 

Genus Shenocoptolabrus IMURA, ZHOU et SU, 

1999 
(Asiatic) 

Genus Cathaicus BATES, 1 870 
(Asiatic) 

Genus Coptolabrus SOLIER, 1 848 
( =Coptolabrinus REITIER, 1 897; Eocar
abus SEMENOV, 1 898; Eucoptolabrus 
SEMENOV, 1 89 8 ;  Nesocopto/abrus 
LAPOUGE, 1930) 

(Asiatic) 

General remarks 
f:y A. Casale & D. Mossakowski 

It is evident that accepting this proposal would intro

duce an enormous amount of changes to the classifica

tion adopted in the present volume. This would affect 

both nomenclature and taxonomy, i.e. in case of re-eval

uation of old names, no more homonyms (this is, how

ever, not in agreement with the ICZN, 1999, see Chapter 
12. Homonymy, such as latreil!ei in place of latrei/!eanus, for 

instance). Well-known species would be attributed to other 

'genera' or subgenera, some of which have been proposed 

as new, such as, for instance, glabratus to Pacrystus. The 

species germarii and violaceus even would be attributed to 

distinct genera! 
Moreover, any comment on this paper, greatly exceeds 

the purpose of our work, which is mostly devoted to the 

knowledge of the faunistics, ecology and biogeography 

of the European Carabus (sensu Jato) species, more than to 

the phylogeny and classification of the higher taxa. There

fore, this is not the best place to discuss a freshly pub

lished proposal for a new, molecular classification. The 

following main points may be recalled as the most critical 
and disputable: 

1. The opportunity to propose new names for higher 

'divisions' or 'subdivisions', rejecting those previously exist

ing (for instance, Apotomopterigenici in place of Spinulati, 

Ischnocarabigenici in place of Archicarabomorphi, etc.). 

2. The consistency of a phylogeny based on ND5. In 
fact, it is currently accepted that not necessarily the variation 

of a single mitochondrial, encoding gene is significant for 
phylogenetic analysis at higher ranks. But, more important, 

the fact that the bootstrap values, that is the support of the 
data for many of the groups now established as 'genera' or 

subgenera, are very low. Too low to establish substantiated 

relationships, despite the relationships should be the basis 



of taxonomy. The ND 5 gene, as other mitochondrial genes, 
is evolving too fast to be suited to resolve such deep splits 

as the subgenera of Carabus. 
3. Finally, the opportunity to propose distinct, often 

mono basic taxa, at generic or subgeneric ranks, for species 
forming an 'independent clade on the molecular genealog
ical trees', when these trees are based on a single, although 
molecular, character (a mitochondrial gene). It is to be 
stressed, in fact, that each line in a tree, also a species, is an 
independent clade in a tree. Above species level it is only the 
decision of the author to assign a categorial rank to a taxon. 

Therefore we think that much time and research will be 
needed to test the value of the phylogeny and classification 
proposed by the Japanese author. In other words, for a 
modern systematic of Carabus (always in the old, widest 
sense), it is a must to connect morphological data of the 
imagines, the larva and molecular data. A system based 
only on insufficent molecular data is beyond the state of 
the art. 

Obydov, D. 2002 Revision du genre Callisthenes. - As
sociation Magellanes: 1 - 128. 

Note: Callisthenes in the widest sense, including, in the 
opinion of some authors, Callisthenes also, is the adelpho
taxon of Carabus (see Chapters 7 and 8). 

Osawa, S., Z.-H. Su & Y. lmura 2002 Molecular Phy
logeny and Evolution of the Carabid Ground Beetles of 
the World. - Tetsugakushobo, Tokyo: 1 -264. [In Japa

nese, with English book title] . 
Note: Paper not yet examined. The 6°' chapter of this 

publication, mainly contributed by the third author, pro
poses a new molecular classification system of the sub
tribe Carabina (genus Carabus of authors), with the neces
sity of 'establishing at least nineteen new genera and sub
genera' (lmura, 2002a: see above). 

Rasplus, J. Y., S. Garnier, S. Meusnier, S. Piry, P. 
Audiot, & J. M. Cornuet 2002 Setting conservation pri
orities: The case study of Carabus solieri (Col. Carabidae) . 
- Genetic, Selection and Evolution 33: 141 - 175. 

Reimann T., T. Assmann, 0. Nolte, H. Reuter, C. 
Huber & F. Weber 2002 Palaeogeography and palaeoecol
ogy of Carabus auronitens (Coleoptera): characterization and 
localization of glacial refugia in southern France and re
construction of postglacial expansion routes by means of 
allozyme polymorphismus. - Abhandlungen des Natur
wissenschaftlichen Vereins in Hamburg (NF) 35: 1 - 155. 

Note: Largely in agreement with the biogeographical 
analysis in the present work. 
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[n] = number(s) of the chapter(s) in which the reference has been cited or used as a source of general information. 

[t] = reference used for transects (Chapter 8). 
[maps] = reference used for construction of distribution maps. 

[A] = mostly not mentioned in the text; see Addendum. 
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Alipaster 314 
Apotomopterus 78,  308, 309, 315, 320, 325, 330, 359, 365 
Aptocarabus (syn. of Archicarabus) 
Archeocarabi 129, 307, 308, 309, 310, 315, 316, 317, 365 
Archicarabomorphi 7 4, 307, 308, 309, 316, 317, 336, 33 7, 

365 
Archicarabus 35, 70, 76, 91, 92, 126, 129, 196, 1 97, 1 98, 199, 

201 , 202, 272, 308, 309, 315, 316, 317, 320, 324, 332, 
336, 344, 345, 361, 365, 368, 373 

Arcifera 309, 31 7 
Aulonocarabus 38, 76, 93, 94, 125, 126, 130, 206, 207, 312, 

320, 325, 336, 368, 373, 441 
Autocarabus (syn. of Eucarabus) 
Brevimandibulares, Carabi 73, 75, 307, 309 
Callistocarabus (syn. of Tomocarabus) 
Carabogenici, Carabi 73, 308 
Carabus (s.str.) 24, 70, 74, 75, 76, 79, 87, 88, 126, 129, 130, 

178, 181 , 308, 310, 312, 313, 3 15, 336, 361, 372 
Carpathophilus (syn. of Orinocarabus) 
Cathoplius 310, 313, 314, 320, 366 
Cavazz.utiocarabus (syn. of Orinocarabus) 
Cechenogenici, Carabi 73 
Cechenotribax 314 
Cechenus 73 
Chaetocarabus 48, 70, 74, 75, 77, 107, 108, 1 10, 125, 126, 

129, 241, 242, 244, 245, 250, 309, 310, 313, 314, 315, 
317, 318, 320, 324, 336, 345, 362, 365, 374 

Chrysocarabus 58, 70, 71 ,  74, 75, 77, 1 17, 118, 1 1 9, 120, 126, 
131, 134, 265, 269, 270, 271, 272, 273, 295, 305, 309, 
310, 3 1 1 , 314, 317, 320, 325, 328, 336, 337, 360, 363, 
364, 365, 375, 440 

Chrysotribax (syn. of Chrysocarabus) 58, 74, 1 1 7, 118, 126, 
131, 134, 265, 272, 336 

Coptolabrus 309, 310, 3 1 1 ,  314, 317, 321, 325 
Cratocarabus 314 
Cratocechenus 314, 320, 325 

Cratophyrtus 314 
Crenolimbi 309, 317 
Cryptocarabus 316 ,  3 17, 320, 325 
Ctenocarabus 48, 74, 77, 106, 107, 125, 126, 1 30, 238, 307, 

315, 317, 325, 336, 348, 365, 366, 374 
C yclocarabus 307, 308, 314, 317 
Damaster 309, 310 ,  31 1 ,  314, 317, 321 , 325 
Deroplectes 314 
Digitulati 74, 79, 307, 308, 309, 313, 315, 317, 335, 336, 

337, 342, 344, 345 
Diocarabus 38, 76, 93, 125, 126, 130, 131 ,  205, 206, 320, 

325, 336, 343, 361 , 368, 373 
Eucarabus 16, 25, 70, 73, 74, 76, 78, 79, 80, 81 , 82, 89, 125, 

126, 130, 134, 1 57, 182, 1 85, 1 86, 1 87, 1 88, 1 89, 1 90, 
1 96, 308, 309, 310, 312, 313, 315, 317, 320, 324, 332, 
336, 345, 365, 372, 373, 440 

Euleptocarabus 308, 309, 315  
Eupachys 31 1 , 314, 321 , 325 
Eurycarabus 47, 74, 75, 76, 104, 105, 125, 126, 130, 233, 308, 

309, 310, 312, 313, 314, 315, 317, 320, 324, 336, 345, 
362, 366, 374 

Goniocarabus 314 
Hadrocarabus (syn. ofMesocarabus) 
Hemicarabus 38, 75, 92, 93, 126, 130, 203, 309, 310, 3 1 1 ,  

313, 314, 317, 320, 324, 336, 361, 365, 373 
Heterocarabus 52, 74, 76, 77, 110, 125, 126, 128, 250, 309, 

315, 336, 362, 365, 368, 374, 440 
Homoeocarabus 93, 361 
Hygrocarabus 48, 74, 77, 106, 107, 126, 130, 239, 240, 307, 

309, 312, 315, 317, 320, 324, 336, 365, 368, 374, 444 
Imaibus 330 
Iniopachys 58, 70, 76, 117, 125, 126, 131, 264, 292, 305, 309, 

310, 313, 320, 324, 336, 345, 365, 375 
Ischnocarabus 308, 309, 317 
Isiocarabus 31 5 
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Larnprostus 67, 77, 122, 1 26, 132, 276, 309, 3 1 0, 3 1 4, 320, 

325, 330, 336, 368, 375 
Latitarsi 309, 3 1 7  

Lepidospinulati 307, 309, 3 1 5, 3 1 7  

Leptocarabus 93, 312, 3 1 4, 320, 325 
Llchnocarabus 361 
Lirnnocarabus 16, 74, 76, 77, 78, 87, 126, 129, 155, 308, 309, 

3 1 0, 3 1 3, 3 1 5, 3 1 6, 3 1 7, 3 1 8, 320, 324, 336, 345, 365, 

372, 444 

Llpaster 73, 308, 3 1 7, 320, 325 
Lipastromorphi 74, 307, 308, 309, 314, 316, 3 1 7, 335, 336, 

337, 342, 344, 345, 365 
Lobifera 74, 307, 308, 309, 3 12, 3 1 3, 3 1 4, 365 
Longimandibulares, Carabi 73, 76, 77, 307, 309, 3 1 3  

Macrothorax 66, 70, 7 1 ,  77, 120, 1 2 1 ,  1 25, 1 26, 132, 274, 

275, 309, 310, 3 1 4, 320, 325, 330, 336, 363, 365, 366, 375 
Meganebrius 330 
Megodontus 52, 70, 7 1 ,  73, 74, 76, 77, 110, 1 1 1 , 1 1 2, 1 1 3, 

1 1 5, 1 1 6, 1 26, 131, 1 35, 251, 252, 253, 254, 255, 256, 257, 
258, 262, 263, 272, 309, 3 1 0, 3 1 4, 3 1 7, 320, 324, 332, 
336, 337, 345, 361, 365, 374, 375, 440 

1fesocarabus 38, 70, 75, 94, 95, 96, 125, 1 26, 130, 207, 208, 

209, 210, 272, 309, 3 1 4, 3 1 7, 320, 324, 336, 348, 365, 

366, 373 
Metacarabi 1 30, 307, 308, 309, 31 1 ,  3 1 2, 314, 3 1 5, 3 1 6, 

3 1 7, 365, 444 
Mimocarabus 3 1 6, 3 1 7  
Morphocarabus 16, 22, 23, 24, 70, 73, 74, 76, 78, 79, 8 1 , 82, 

83, 84, 85, 89, 1 26, 129, 1 32, 157, 1 60, 1 62, 1 64, 1 65, 1 66, 
1 67, 1 68, 1 70, 1 7 1 ,  1 72, 1 75, 1 76, 1 78, 1 79, 308, 309, 

3 1 3, 3 1 5, 316, 320, 324, 332, 336, 337, 340, 343, 344, 

345, 348, 3 5 1 , 366, 372, 440 

Multistriati, Carabi 73, 308, 309 
Multistriati-A 335, 336, 337, 345 
Multistriati-B 335, 336, 337, 345 
�eocarabi 307, 308, 309, 3 1 0, 3 1 1 , 312, 3 1 3, 314, 3 1 5, 3 1 7, 

3 1 8, 365, 444 
Neocarabus 361 

Nesaeocarabus 1 1 5, 308, 309, 310, 312, 3 1 3, 3 1 5, 3 1 7, 320, 

324, 328, 329, 366 
Ohomoptems 309, 3 1 5, 3 1 7, 320 

Ophiocarabus 3 1 6, 3 1 7, 320 
Oreocarabus 44, 70, 76, 97, 102, 1 03, 125, 1 26, 131, 214, 2 1 8, 

221, 222, 223, 225, 227, 228, 308, 309, 3 1 4, 3 1 7, 320, 
324, 336, 345, 348, 361, 365, 368, 374 
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Orinocarabus 41, 70, 75, 76, 96, 97, 98, 99, 1 00, 1 0 1 ,  1 02, 

1 04, 1 05, 1 25, 1 26, 130, 212, 213,  214, 215,  216, 217,  

2 1 8, 219, 220, 3 1 4, 320, 324, 325, 336, 337, 343, 344, 
345, 360, 364, 365, 367, 373, 440 

Pachycranion 57, 6 1 ,  76, 77, 116, 1 17, 1 25, 126, 131, 1 32, 262, 
263, 314, 336, 365, 368, 375, 441 

Pachystus 47, 77, 105, 1 06, 1 25, 126, 131, 234, 235, 237, 238, 

309, 320, 325, 336, 368, 374 

Pantophyrtus 3 1 4  
Paracarabus (syn. o f  Carabus s.str.) 
Platycarabus 50, 70, 77, 108, 109, 1 26, 131, 1 33, 1 34, 245, 

246, 247, 248, 292, 309, 3 1 0, 3 1 3, 3 1 4, 3 1 5, 3 1 7, 3 1 8, 
320, 324, 328, 336, 343, 344, 362, 364, 365, 367, 368, 
374, 440 

Plesius 3 1 4  

Procems 1 , 69, 7 1 ,  73, 74, 75, 77, 123 ,  1 25, 1 26, 131, 280, 
281, 283, 290, 292, 295, 309, 320, 325, 330, 336, 345, 

363, 364, 365, 368, 375, 440 
Procmstes 67, 70, 71 ,  73, 76, 77, 122, 1 25, 126, 132, 277, 308, 

309, 3 1 0, 3 1 4, 3 1 7, 320, 325, 330, 336, 364, 365, 375 
Procrustimorphi 309, 3 1 4, 317, 3 1 8  

Procrustogenici, Carabi 73 

Pseudocechenus (syn. of Platycarabus) 

Pseudotribax 3 1 4  

Quadricuspides 307, 309 

Relictocarabus 1 20, 330 
Rhabdotocarabus 48, 74, 77, 106, 1 07, 1 26, 130, 1 3 1 ,  238, 

307, 3 1 5, 336, 374 
Rostrilabres 307, 309 
Selfaecarabus (syn. of Chrysocarabus) 
Sphodristocarabus 52, 110, 131, 251, 310, 320, 324, 336, 374 

Spinulati 74, 307, 308, 309, 3 1 5, 3 1 7, 336, 337, 365 

Tachypus 29, 70, 74, 76, 78, 87, 89, 90, 1 26, 130, 1 86, 191, 
1 9� 1 96, 30� 309, 3 1 0, 31 1 , 3 12, 3 1 3, 3 1 5, 3 1 6, 3 1 �  
3 1 8, 320, 324, 336, 359, 361, 365, 372, 373, 444 

Tanaocarabus 329, 361 , 362 
Tribacogenici, Carabi 73 

Tribax 73 
Tomocarabus 46, 70, 75, 76, 103, 1 04, 1 26, 131, 1 34, 228, 

229, 232, 309, 3 1 4, 320, 324, 336, 345, 365, 374, 440 

Trachycarabus 16, 17,  20, 21,  22, 73, 74, 76, 78, 85, 86, 87, 

1 26, 129, 132, 133, 157, 1 58, 1 59, 160, 1 6 1 ,  1 63, 1 70, 
1 73, 1 76, 3 1 5, 320, 325, 349, 368, 440 

Tribacogenici 73 

Ulocarabus 3 1 4, 320, 325 
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A 

abbreviatus (Nesaeocarabus) 329 
adamellicola (Orinocarabus) 41, 1 0 1 ,  102, 212, 339, 373, 

442 
aeruginosus (Morphocarabus) 16, 79, 85, 133, 157, 320, 

329, 338, 344, 348, 372, 441 
aeruginosus (ssp. of Morphocarabus aeruginosus) 1 6  
aetolicus (ssp. of  Carabus s.str. granulatus) 24, 88, 1 79 
albarracinus (ssp. of Mesocarabus lusitanicus) 39, 95, 96, 

208, 209 
alessiensis (ssp. of Tachypus cancellatus) 35, 90, 1 94 
alpestris (Orinocarabus) 41, 98, 99, 100, 1 0 1 ,  212, 213, 2 1 4, 

215, 220, 320, 339, 373 
alpestris (ssp. of Orinocarabus alpestris) 42, 1 00, 2 1 3  
a!pinus ((ssp.) of Orinocarabus concolor) 99, 216 
alternans (ssp. of Macrothorax morbillosus) 66, 121,  274, 

275, 366, 438 
alticola (ssp. of Morphocarabus monilis) 20, 83, 1 69 
alutensis (ssp. of Morphocarabus rothi) 2 1 ,  85, 1 72, 1 73 
alysidotus (Archicarabus) 35, 74, 91, 196, 293, 295, 339, 

373, 429, 431 , 434, 437 
alysidotus (ssp. of Archicarabus alysidotus) 35, 9 1 ,  1 97 
amqyensis ((ssp.) of Mesocarabus macrocephalus) 96 
amplico!!is ((ssp.) of Orinocarabus concolor) 99, 2 1 6  
amplipennis (Oreocarabus) 44, 1 02, 103, 221, 222, 225, 

228, 339, 350, 374, 442 
amplipennis (ssp. of Oreocarabus amplipennis) 44, 103, 

222 
anatolicus (Pachystus) 330 
andrzejuscii (ssp. of Megodontus violaceus) 55, 1 14, 260 
(antipai (Tomocarabus) 46, 1 04, 1 34, 228, 338, 339) 
antiquus (ssp. of Mesocarabus lusitanicus) 39, 96, 209 
antonellii (ssp. of Limnocarabus clatratus) 1 6, 78, 1 56, 1 57, 

306 

aragonicus ((ssp.) of Mesocarabus lusitanicus) 95 
arcadicus (Chaetocarabus) 1 4, 48, 70, 1 07, 108, 241, 245, 

320, 339, 345, 374, 443 
arelatensis (ssp. of Limnocarabus clatratus) 1 6, 78, 1 56 
arietinus (ssp. of Orinocarabus sylvestris) (foss.) 359 
arrogans (ssp. of Eucarabus ulrichii) 29, 82, 1 9 1  
arcensis (see arvensis) 
arvensis (Eucarabus) 25, 75, 78, 79, 134, 182, 1 83, 203, 225, 

267, 291 , 300, 302, 320, 324, 338, 345, 348, 351, 372, 
429, 431 

arvensis (ssp. of Eucarabus arvensis) 25, 79, 1 84 
asperatus (Cathoplius) 330 
asturicus (ssp. of Mesocarabus macrocephalus) 40, 96, 209 
asturiensis (ssp. of Megodontus violaceus) 56, 1 1 1 ,  261 
auraniensis (ssp. of Limnocarabus clatratus) 16,  78, 156 
auratus (ssp. of Tachypus auratus) 29, 89, 1 92 
auratus (Tachypus) 29, 70, 74, 75, 79, 87, 89, 1 30, 1 32, 1 68, 

1 69, 191, 1 92, 290, 291 , 292, 296, 301 , 308, 3 1 1 , 3 12, 
3 1 3, 320, 324, 331 ,  339, 344, 349, 351 , 361, 363, 369, 
373, 428, 431 , 432, 437 

aurichalceus (ssp. of Megodontus violaceus) 56, 1 1 1 , 261 
auriculatus (Iniopachys) 58, 117, 264, 265, 295, 296, 297, 

298, 313, 320, 339, 360, 375, 428, 431 , 433, 434, 443 
auriculatus (ssp. of Iniopachys auriculatus) 58, 1 1 7, 264 
aurolimbatus (Megodontus) 52, 114, 1 1 5, 135, 251, 258, 

259, 260, 338, 374, 443 
auronitens (Chrysocarabus) 58, 70, 7 1 ,  75, 1 1 8, 119, 1 20, 

135, 225, 265, 266, 267, 268, 269, 271, 272, 288, 291 , 
292, 293, 294, 295, 297, 298, 299, 300, 302, 303, 304, 
3 1 1 , 3 1 8, 320, 328, 339, 344, 345, 348, 349, 351, 363, 
367, 368, 375, 431 , 432, 433, 435, 436, 440 

auronitens (ssp. of Chrysocarabus auronitens) 58, 1 20, 266, 
267 

aurosplendens ((ssp.) of Tachypus cancellatus) 35 
azurescens (ssp. of Megodontus violaceus) 57, 1 1 4, 260 
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B 

babinjensis (ssp. of Megodontus croaticus) 53, 1 1 5, 254 
baeterrensis ((ssp.) of Megodontus violaceus) 56, 1 1 2, 261 
baguenai (ssp. of Mesocarabus lusitanicus) 39, 96, 209 
balcanicus ((ssp.) of Tachypus cancellatus) 35, 1 1 4, 260 
baldensis (ssp. of Platycarabus creutzeri) 5 1 ,  1 1 0, 247 
ba!earicus ((ssp.) of Macrothorax morbillosus) 1 2 1 ,  274 
banaticus ((ssp.) of Procrustes coriaceus) 68, 278 
banoni (Procrustes) 67, 122, 132, 277, 320, 330, 339, 341, 

345, 375, 443 
barcelecoanus (ssp. of Mesocarabus macrocephalus) 40, 96, 

209 
bartoni (ssp. of Megodontus violaceus) 57, 1 13, 259, 260 
baschkiricus ((ssp.) of Eucarabus arvensis) 26, 79, 1 84 
basilicatus (ssp. of Procrustes coriaceus) 290 
bayardi ( ssp. of Chaetocarabus lefebvrei) 49, 1 08, 1 50, 242, 

245 
bernhardinus ((ssp.) of Orinocarabus concolor) 99, 2 1 6  
bertolinii (Orinocarabus) 42, 1 00, 101, 213, 339, 373 
bessarabicus (ssp. of Tomocarabus bessarabicus) 46, 104, 

229 
bessarabicus (fomocarabus) 46, 104, 134, 228, 338, 344, 

349, 350, 374, 431 , 442 
besseri (frachycarabus) 22, 78, 86, 134, 158, 339, 344, 372, 

441 
bi!!ieti (Homoeocarabus) (foss.) 359 
birmanus (Apotomopterus) 330 
bisioi (ssp. of Orinocarabus putzeysianus) 43, 98, 220, 364 
blandus ((ssp.) of Archicarabus montivagus) 36, 198 
boeticus (ssp. of Macrothorax rugosus) 67,  1 2 1 ,  276 
bolivari (ssp. of Mesocarabus lusitanicus) 39, 95, 208 
bonadonai (ssp. of Chrysocarabus solieri) 64, 1 1 9, 271 
bone/Iii (syn. of depressus) 

bonnetianus (ssp. of Chrysocarabus solieri) 64, 1 19, 271 , 
303, 367, 428, 430, 431 

bosnicus (ssp. of Megodontus croaticus) 53, 1 1 5, 254 
bosphoranus (frachycarabus) 23, 78, 86, 87, 134, 159, 1 76, 

338, 372, 441 
boysi (Imaibus) 330 
breuningi (ssp. of Mesocarabus macrocephalus) 40, 96, 209 
brevis (ssp. of Mesocarabus lusitanicus) 39, 95, 208 
browni ((ssp.) of Megodontus violaceus) 55, 1 14, 260 
bucephalus (ssp. of Platycarabus irregularis) 52, 1 09, 249 
bulgarus (ssp. of Trachycarabus scabriusculus) 24, 87, 1 7  4 
bureschianus (ssp. of Procerus sommeri) 69, 1 23, 283 
burgassiensis ((ssp.) of Archicarabus wiedemanni) 92, 203 

c 

caelatus (Megodontus) 52, 1 1 0, 116, 252, 253, 254, 296, 
339, 344, 345, 374, 431 , 443 

caelatus (ssp. of Megodontus caelatus) 52, 1 1 6, 253 
calabricus (ssp. of Carabus s.str. granulatus) 25, 88, 1 79 
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campestris (syn. of perrini) 

canaliculatus (Aulonocarabus) 38, 93, 94, 1 30, 207, 320, 
328, 329, 338, 348, 373, 442 

canaliculatus (ssp. of Aulonocarabus canaliculatus) 38 
cancellatus (ssp. of Tachypus cancellatus) 3 1 ,  90, 9 1 ,  1 94 
cancellatus (fachypus) 29, 31, 70, 74, 75, 79, 87, 89, 90, 

1 30, 1 72, 193, 1 95, 1 96, 292, 293, 301, 3 1 2, 3 1 3, 320, 
324, 338, 345, 348, 349, 3 5 1 , 353, 359, 360, 364, 365, 
366, 373, 431 

candisatus (ssp. of Megodontus violaceus) 54, 1 1 4, 260 
cantabricus (ssp. of Mesocarabus macrocephalus) 40, 96, 

209 
carinatus (ssp. of Tachypus cancellatus) 33, 90, 9 1 ,  1 94, 1 95 
carinthiacus (Orinocarabus) 42, 76, 98, 1 00, 213,  214, 320, 

339, 344, 373, 442 
carpathicus (ssp. of Eucarabus obsoletus) 27, 8 1 ,  1 88 
carpathus (ssp. of Eucarabus arvensis) 26, 79, 80, 1 84 
caschmirensis (Imaibus) 330 
castanopterus (Orinocarabus) 42, 98, 1 0 1 ,  102, 214, 339, 

373, 442 
castilianus (ssp. of Mesocarabus lusitanicus) 39, 95, 209 
catenulatus (Eucarabus) 25, 26, 38, 79, 80, 94, 185, 1 89, 

290, 339, 344, 345, 372 
catenulatus (ssp. of Eucarabus catenulatus) 26, 80, 1 85 
cava!lensis ((ssp.) of Orinocarabus bertolinii) 42, 1 01 ,  2 1 4  
cavernosus (Pachystus) 47, 106, 234, 339, 345, 349, 351, 

368, 374, 443 
cavernosus (ssp. of Pachystus cavernosus) 47, 1 06, 234 
celtibericus (ssp. of Macrothorax rugosus) 67, 1 2 1 ,  276 
cenisius (Orinocarabus) 42, 97, 99, 100, 215, 2 1 7, 339, 367, 

373, 442 
cenisius (ssp. of Orinocarabus cenisius) 42, 99, 1 00, 2 1 5  
cerdanus ((ssp.) of Iniopachys pyrenaeus) 58, 1 17 
ceresiacus (ssp. of Orinocarabus cenisius) 42, 1 00, 2 1 5  
cerisyi (ssp. of Procrustes coriaceus) 68, 1 23, 278 
chamissonis (Diocarabus) 329, 361 
cheminorum ((ssp.) of Macrothorax morbillosus) 66, 1 2 1 ,  

274 
clairi (ssp. of Chrysocarabus solieri) 64, 1 1 9, 271 
clathratus (see clatratus) 

clatratus (Limnocarabus) 16, 74, 77, 78, 87, 1 29, 155, 1 57, 
1 82, 204, 290, 291 , 292, 295, 301 , 306, 313, 320, 338, 
348, 350, 351, 363, 364, 365, 372, 428, 429, 431 , 434 

clatratus (ssp. of Limnocarabus clatratus) 1 6, 78, 1 56 
coarctatus (Nesaeocarabus) 329 
complanatus (ssp. of Mesocarabus lusitanicus) 39, 95, 208 
comptus (Morphocarabus) 17, 74, 82, 85, 160, 339, 372, 

441 
conciliator ((ssp.) of Eucarabus arvensis) 79, 1 84 
concolor (Orinocarabus) 42, 70, 99, 216, 2 1 8, 339, 364, 

373, 440, 442 
concretus (ssp. of Tomocarabus bessarabicus) 46, 1 04, 229 
consitus (ssp. of Morphocarabus monilis) 20, 83, 1 69 
constantinus (ssp. of Macrothorax morbillosus) 66, 1 2 1 ,  

274 



convexus (ssp. of Tomocarabus convexus) 46, 1 04, 228, 
230, 23 1 

convexus (Tomocarabus) 46, 70, 75, 1 03, 104, 134, 228, 
229, 230, 290, 296, 300, 320, 338, 345, 348, 349, 351,  
353, 368, 374, 429, 431 

coriaceus (Procrustes) 67, 70, 7 1 ,  76, 122, 1 29, 1 32, 1 68, 
209, 277, 278, 280, 284, 290, 293, 294, 295, 297, 299, 
308, 320, 339, 344, 345, 348, 349, 3 5 1 , 363, 368, 369, 
375, 43 1,  435 

coriaceus (ssp. of Procrustes coriaceus) 67, 1 22, 278 
corpulentus (ssp. of Tachypus cancellatus) 35, 90, 1 94 
corsicus ((ssp.) of Carabus s.str. granulatus) 88, 1 79 
costalis (ssp. of Eucarabus arvensis) 26, 80, 1 84 
costatus (ssp. of Rhabdotocarabus melancholicus) 48, 1 07, 

239 
costellatus (ssp. of Chrysocarabus auronitens) 60, 120, 267 
costulus (ssp. of Iniopachys pyrenaeus) 58, 1 1 7, 265 
creutzeri (Platycarabus) 50, 70, 74, 109, 1 1 0, 1 33, 134, 246, 

247, 293, 296, 339, 364, 374, 431 
creutzeri (ssp. of Platycarabus creutzeri) 50, 1 10, 247 
cribellatus (Pachystus) 47, 106, 1 3 1 ,  235, 338, 350, 374, 

443 
crimeensis (ssp. of Carabus s.str. granulatus) 24, 88, 1 79 
cristoforii (Eucarabus) 1 ,  25, 27, 78, 81, 89, 186, 296, 3 1 2, 

320, 339, 351,  372 
croaticus 0\Iegodontus) 52, 115, 253, 320, 339, 345, 374, 

443 
croaticus (ssp. of Megodontus croaticus) 53, 1 1 5,  254 
cupreonitens ((ssp.) of Chrysocarabus auronitens) 60, 1 20, 

267, 269 
curtulus (ssp. of :Morphocarabus kollari) 1 8, 84, 1 67, 168 
cychroides (Platycarabus) 50, 51, 70, 1 08, 109, 1 33, 134, 

247, 29 1 , 297, 298, 339, 360, 364, 367, 374, 431 , 433 

D 

dalmatinus (ssp. of Megodontus caelatus) 52, 1 1 6, 253 
dehesicola ((ssp.) of Rhabdotocarabus melancholicus) 48, 

239 
depressus (Platycarabus) 50, 70, 1 08, 109, 1 33, 134, 244, 

245, 246, 247, 275, 295, 312, 320, 339, 360, 364, 374, 440 
depressus (ssp. of Platycarabus depressus) 50, 1 09, 246 
deyrollei (Eucarabus) 27, 79, 80, 1 34, 186, 339, 350, 372, 442 
dilatatus (ssp. of Tomocarabus convexus) 47, 104, 230, 23 1 
distinguendus ((ssp.) of :'.\:Iorphocarabus scheidleri) 175 
dolorniranus (ssp. of Orinocarabus alpestris) 42, 101,  2 1 3  
dromensis ((ssp.) of Chrysocarabus hispanus) 6 5 ,  1 1 8, 273 
dryas (ssp. of Megodontus violaceus) 57, 1 1 4, 259, 260 
dshvangi ((ssp.) of Morphocarabus hummeli) 1 8, 81, 1 66 
duarius (ssp. of Carabus s.str. granulatus) 25, 88, 179 
dufourii (,\Iesocarabus) 38, 94, 207, 293, 320, 373, 442 
dupeuxi ((ssp.) of :'.\:forphocarabus monilis) 20 
duponchelii (Procems) 69, 123, 280, 339, 345, 375, 443 
durrnitorensis (ssp. of Megodontus croaticus) 53, 1 1 5, 254 

durus ((ssp.) of Tachypus cancellatus) 32 
dzfeduszyckii (Homoeocarabus) (foss.) 359 

E 

egesippei (ssp. of Mesocarabus lusiranicus) 38, 95, 209 
emarginatus (ssp. of Tachypus cancellatus) 32, 90, 1 94 
ermaki (Pachycranion) 57, 117, 1 25, 1 32, 1 78, 262, 328, 

329, 338, 344, 375, 441, 443 
errans (Trachycarabus) 23, 78, 86, 1 02, 160, 1 73, 1 76, 339, 

344, 349, 372, 441 
eo·thropm ((ssp.) of Trachycarabus scabriusculus) 87, 1 74 
escheri ( ssp. of Chrysocarabus auronitens) 6 1 ,  1 20, 266, 

267, 269 
estreicheri (Trachycarabus) 22, 23, 78, 85, 134, 161, 1 62, 

339, 349, 3 5 1 , 372, 441 
euthromus ((ssp.) of Eucarabus obsoletus) 81 
exaratus (,Vfegodontus) 53, 111, 1 27, 135, 251 , 254, 338, 

340, 374, 443 
exasperatus (ssp. of Megodontus germarii) 53, 1 1 2, 1 1 3, 

1 35, 255 
excavatus (ssp. of Procrustes coriaceus) 68, 1 22, 278 
excellens (Morphocarabus) 17, 82, 84, 133, 162, 1 68, 339, 

344, 349, 372, 441 
excisus ((ssp.) of Tachypus cancellatus) 34 
extensus (ssp. of Oreocarabus glabratus) 45, 1 02, 224 

F 

fabricii (Platycarabus) 51, 70, 109, 1 1 0, 1 33, 134, 248, 3 1 2, 
320, 339, 344, 374, 443 

fabricii (ssp. of Platycarabus fabricii) 5 1 ,  109, 248 
fairmairei (Orinocarabus) 43, 97, 99, 100, 21 5, 216, 2 1 7, 

339, 364, 367, 373, 442 
fairmairei (ssp. of Orinocarabus fairmairei) 43, 99, 1 00, 217 
fallettiellus (Apotomopterus) 330 
faminii (Eurycarabus) 47, 75, 1 04, 105, 1 30, 233, 320, 330, 

338, 366, 374, 431 , 442 
farninii (ssp. of Eurycarabus farninii) 47, 366, 431 
farinesi ((ssp.) of Chrysocarabus auronitens) 62, 120, 267 
fastuosus (ssp. of Eucarabus ulrichii) 29, 82, 1 9 1  
faustus (Nesaeocarabus) 329 
fenestrellanus (ssp. of Orinocarabus cenisius) 42, 100, 2 1 5  
feroensis (ssp. of :'.\:fesocarabus problematicus) 4 1 ,  9 5 ,  2 1 1  
festivus (ssp. of Chrysocarabus auronitens) 6 1 ,  1 20, 266, 

267, 271 
finitimus (Ianaocarabus) 361, 362 
fiorii (ssp. of Megodontus germarii) 54, 1 1 1 , 255 
floriani ((ssp.) of :'.\:Iorphocarabus scheidleri) 83, 175 
jlon'nensis ((ssp.) of Procrustes coriaceus) 68, 122 
folgariarns ((ssp.) of Orinocarabus linnaei) 43 
fontanae ((ssp.) of Archicarabus monticola) 36 
fontanellae (ssp. of Eucarabus catenulatus) 26, 80, 1 85 ( ; ) .'. I  H \L P \RT 
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forreri (fanaocarabus) 329, 331, 332, 361,  362 
fossulatus (ssp. of Trachycarabus haeres) 23, 86, 1 64 
fossulifer (ssp. of Eucarabus obsoletus) 27, 81 ,  1 88 
foudrasi (ssp. of Procrustes coriaceus) 68 
fuentei ((ssp.) of Mesocarabus lusitanicus) 95 
fulgens (ssp. of Megodontus violaceus) 56, 1 1 2, 262 
furax (ssp. of Procrustes coriaceus) 69 

G 

galicianus (Ctenocarabus) 48, 106, 125, 1 30, 238, 295, 339, 
374, 429, 431 , 443 

gafficus (syn. of problematicus harcyniae) 

gafloprovinciafis ((ssp.) of Macrothorax morbillosus) 1 2 1 ,  274 
gastridufus ((ssp.) of Pachystus hungaricus) 48 
genei (Eurycarabus) 47, 1 04, 105, 1 30, 233, 339, 341, 362, 

366, 374, 442 
germanae (ssp. of Orinocarabus putzeysianus) 43, 97, 98, 220 
germarii (M:egodontus) 53, 76, 1 1 1 , 112, 135, 255, 258, 

259, 260, 261 , 339, 345, 364, 375, 443 
germarii (ssp. of Megodontus germarii) 53, 1 1 1 , 1 12, 255 
getschmanni (ssp. of Oreocarabus amplipennis) 45, 1 03, 

221 , 222 
ghilianii (Oreocarabus) 45, 103, 222, 296, 339, 350, 374, 442 
ghilianii (ssp. of Oreocarabus ghilianii) 45, 1 03, 222 
gibbosus (ssp. of Oreocarabus glabratus) 45, 1 02, 224 
gigas (Procerus) 69, 7 1 ,  U3, 280, 283, 290, 326, 339, 344, 

349, 351 , 375, 431 
gigas (ssp. of Procerus gigas) 69 
glabratus (Oreocarabus) 44, 45, 70, 74, 102, 1 29, 1 3 1 ,  2 1 1 ,  

223, 224, 260, 267, 288, 292, 293, 296, 301 , 303, 305, 
308, 3 1 4, 320, 324, 328, 339, 345, 348, 351, 364, 368, 
374, 429, 431 , 436, 448 

glabratus (ssp. of Oreocarabus glabratus) 45, 1 02, 224 
goryi (Lichnocarabus) 361, 362 
gracifior ((ssp.) of Tomocarabus convexus) 47, 230 
graecus (Pachystus) 47, 105, 236, 237, 320, 338, 345, 368, 

374, 443 
graecus (ssp. of Pachystus graecus) 47, 1 05, 236 
graniger (ssp. of Tachypus cancellatus) 33, 90, 9 1 ,  1 94, 195 
granulatus (Carabus s.str.) 3, 5, 24, 70, 74, 87,  88, 129, 1 57, 

178, 1 80, 1 82, 210, 222, 225, 284, 286, 291, 295, 297, 
299, 300, 301 , 302, 303, 319, 320, 324, 331 , 338, 345, 
348, 3 5 1 , 360, 361 , 363, 364, 369, 372, 431 , 436, 448 

granulatus (ssp. of Carabus s.str. granulatus) 24, 88, 1 79 
guadarramus (Oreocarabus) 45, 103, 222, 225, 339, 350, 

374, 442 
gyllenhali (M:egodontus) 54, 115, 135, 256, 338, 344, 375, 443 

H 

haberfelneri (ssp. of Orinocarabus sylvestris) 44, 1 0 1 ,  221 

( ;1 '.. 1 R \ I .  p \RT haeres (ssp. of Trachycarabus haeres) 23, 86, 1 64 
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haeres (frachycarabus) 23, 78, 86, 133, 163, 1 76, 339, 344, 
349, 351, 372, 441 

hampei (M:orphocarabus) 17, 82, 85, 133, 1 60, 164, 339, 
344, 367, 372, 441 

hampei (ssp. of Morphocarabus hampei) 1 7, 85, 1 65 
harcyniae (ssp. of Mesocarabus problematicus) 40, 94, 

21 1 
helleri ( ssp. of Morphocarabus scheidleri) 22, 83, 17 5 
helluo (ssp. of Mesocarabus lusitanicus) 39, 95, 208 
hemprichi (Lamprostus) 330 
hendrichsi (fanaocarabus) 329, 331 , 332, 361, 362 
henningi (M:orphocarabus) 1 6, 18, 81, 133, 165, 328, 329, 

338, 344, 348, 350, 372, 441 
henningi (ssp. of Morphocarabus henningi) 1 8, 8 1 ,  1 65 
hermani ((ssp.) of Morphocarabus aeruginosus) 1 6  
heros (ssp. o f  Platycarabus creutzeri) 50, 1 10, 247 
herzegowinensis ((ssp.) of Oreocarabus preslii) 46, 1 03, 228 
heteromorphus (Orinocarabus) 43, 70, 99, 1 00, 2 1 5, 217, 

2 1 8, 339, 367, 373, 442 
hibernicus (ssp. of Carabus s.str. granulatus) 24, 88, 1 79 
hispanus (Chrysocarabus) 58, 65, 70, 71,  118, 135, 265, 271, 

272, 273, 274, 320, 339, 375 
holdhausi (ssp. of Mesocarabus problematicus) 41 
honnoratii ( ssp. of Tachypus auratus) 30, 89, 1 92 
hopffgarteni (ssp. of Procrustes coriaceus) 68 
hoppei (ssp. of Orinocarabus alpestris) 42, 101 ,  2 1 3  
hortensis (Oreocarabus) 44, 45, 70, 102, 103, 1 3 1 ,  2 1 1 ,  224, 

225, 227, 228, 260, 288, 297, 301 , 305, 320, 339, 345, 
348, 349, 351, 374, 442 

humerosus (ssp. of Hemicarabus nitens) (foss.) 359 
humilis (ssp. of Platycarabus creutzeri) 50, 1 10, 247 
hummeli (M:orphocarabus) 18, 81, 133, 166, 320, 329, 338, 

344, 372, 441 
hummeli (ssp. of Morphocarabus hummeli) 1 8  
hungaricus (Pachystus) 47, 48, 1 05, 106, 1 3 1 ,  235, 236, 

339, 344, 350, 368, 374, 429, 431 , 443 
hungaricus (ssp. of Pachystus hungaricus) 48, 1 06, 237 

I 

illigeri (ssp. of Morphocarabus kollari) 1 8, 84, 1 67, 168 
impressus (Procrustes) 330 
inapertus (ssp. of Trachycarabus scabriusculus) 24, 87, 1 74 
incompsus (ssp. of Morphocarabus hampei) 1 8, 85, 1 64, 

1 65 
indicus (M:eganebrius) 330 
inflatus (ssp. of Mesocarabus problematicus) 41, 94, 21 1 
intermedius (ssp. of Tachypus cancellatus) 34, 90, 9 1 ,  1 94, 

1 95 
interstitialis (ssp. of Carabus s.str. granulatus) 24, 88, 1 79, 

284, 3 1 9  
intricatus (Chaetocarabus) 1 4, 48, 49, 70, 107, 1 08, 242, 

244, 245, 246, 275, 295, 297, 298, 313, 320, 339, 344, 
345, 348, 3 5 1 , 364, 367, 374, 427, 429, 431 



irregularis (Platycarabus) 50, 51, 70, 1 08, 109, 133, 134, 
248, 295, 296, 297, 298, 300, 320, 328, 339, 344, 345, 
349, 368, 374, 429, 431 

irregularis (ssp. of Platycarabus irregularis) 5 1 ,  1 09, 249 
iseranicus ((ssp.) of Orinocarabus cenisius) 42, 1 00 
islandicus (ssp. of Mesocarabus problematicus) 41,  95, 21 1 ,  

328 
italicus (Eucarabus) 27, 79, 82, 187, 339, 344, 345, 363, 

364, 372, 426, 431 
italicus (ssp. of Eucarabus italicus) 27, 82, 1 87 

J 

jansoni (ssp. of Limnocarabus clatratus) 1 6, 78, 1 56 
janthinus (ssp. of Sphodristocarabus varians) 52, 1 10, 1 3 1 ,  

251 
jarrigei ((ssp.) of Eucarabus arvensis) 80, 1 84 
jeannei ((ssp.) of Chrysocarabus rutilans) 66, 273 
jeanneli (ssp. of Iniopachys pyrenaeus) 58, 1 1 7, 265 
joaquini (ssp. of Mesocarabus macrocephalus) 39, 96, 209 

jonicus ((ssp.) of Oreocarabus preslii) 46, 
joniensis ((ssp.) of Procrustes coriaceus) 68, 122 
jucundus ((ssp.) of Morphocarabus scheidleri) 1 75 

K 

karelini (ssp. of Trachycarabus sibiricus) 24, 87, 1 76 
karpinskii (Morphocarabus) 18, 82, 85, 1 32, 133, 167, 339, 

344, 372, 441 
kindermanni (ssp. of Procrustes coriaceus) 69, 122, 278 
kircheri (ssp. of Platycarabus creutzeri) 50, 1 1 0, 247 
knabli ((ssp.) of Carabus s.str. menetriesi) 25 
kolbi (ssp. of Orinocarabus sylvestris) 44, 1 01 ,  221 
kolosovi ( syn. of sibiricus) 
kollari (Morphocarabus) 18, 83, 84, 167, 1 68, 1 75, 339, 

344, 372, 441 
kollari (ssp. of Morphocarabus kollari) 1 8, 84, 1 68 
koralpicus (ssp. of Platycarabus fabricii) 5 1 ,  109, 248 
kouichii (Apotomopterus) 330 
kraussi (ssp. of Chrysocarabus auronitens) 61,  120, 266, 

267 
krueperi (Chaetocarabus) 49, 1 07, 108, 242, 244, 339, 345, 

374, 443 
�kladensis ((ssp.) of Pachystus trojanus) 48 

L 

laetensis ((ssp.) of Pachycranion ermaki) 57, 1 17, 263 
lamadridae ((ssp.) of Archicarabus nemoralis) 37 
lapponicus (ssp. of Oreocarabus glabratus) 45, 1 02, 224 
lasserrei (ssp. of Tachypus auratus) 3 1 ,  89, 192 
lateralis (ssp. of Chrysocarabus lineatus) 63, 1 1 9, 269 

latior (ssp. of Oreocarabus glabratus) 45, 1 02, 224 
latissimus ((ssp.) of Chrysocarabus hispanus) 65, 1 1 8, 273 
latreilleanus (Orinocarabus) 41,  43, 70, 76, 97, 98, 99, 217, 

218, 339, 373, 442 
latus (ssp. of Mesocarabus lusitanicus) 38, 39, 96, 209 
laufferi ((ssp.) of Macrothorax rugosus) 67 
lefebvrei (Chaetocarabus) 49, 1 07, 108, 1 50, 242, 244, 339, 

367, 368, 374, 443 
lefebvrei (ssp. of Chaetocarabus lefebvrei) 49, 1 08, 245 
leonensis (ssp. of Chrysocarabus lineatus) 63, 1 1 9, 269 
lepontinus (Orinocarabus) 42, 99, 216, 339, 373, 440, 442 
levantinus (ssp. of Macrothorax rugosus) 67, 122, 276 
liguranus (ssp. of Chrysocarabus solieri) 64, 1 1 9, 271 , 430 
liguricus ((ssp.) of Archicarabus monticola) 36, 92, 1 97 
lindrothi (ssp. of Megodontus violaceus) 55, 1 14, 260 
lineatus (Chrysocarabus) 62, 71 ,  119, 134, 269, 271 ,  297, 

305, 320, 339, 375 
lineatus (ssp. of Chrysocarabus lineatus) 62, 1 1 9, 269 
linnaei (Orinocarabus) 43, 70, 97, 1 02, 1 30, 218, 219, 3 1 4, 

320, 325, 339, 344, 373 
linnei (see linnaei) 
lippii (ssp. of Trachycarabus scabriusculus) 23, 87, 1 74 
ljubetensis (ssp. of Megodontus croaticus) 53, 1 1 5, 254 
logronicus ((ssp.) of Mesocarabus lusitanicus) 95 
loschnikovii (Diocarabus) 38, 93, 1 3 1 ,  205, 338, 348, 373, 

442 
lotharingus (ssp. of Tachypus auratus) 30, 89, 1 92, 1 93 
lucens (ssp. of Platycarabus depressus) 50, 109, 245, 246, 440 
lusitanicus (Mesocarabus) 38, 70, 94, 95, 96, 208, 209, 339, 

367, 373, 442 
lusitanicus (ssp. of Mesocarabus lusitanicus) 38, 95, 208 

M 

macaierei ((ssp.) of Orinocarabus linnaei) 43 
macedonicus ((ssp.) of Chaetocarabus intricatus) 49, 1 07, 1 08, 

243, 245 
macilentus (ssp. of Macrothorax morbillosus) 66, 121 ,  274 
macrocephaloides (ssp. of Mesocarabus macrocephalus) 40, 

96, 209 
macrocephalus (Mesocarabus) 39, 70, 94, 95, 96, 208, 209, 

297, 300, 339, 367, 373, 442 
macrocephalus (ssp. of Mesocarabus macrocephalus) 39, 

96, 209 
maeander (Homoeocarabus) 93, 304, 312, 320, 325, 359, 

361, 368 
maeandroides (Homoeocarabus) (foss.) 359 
malachiticus (ssp. of Platycarabus fabricii) 51, 1 09, 248 
malacopterus (ssp. of Archicarabus nemoralis) (foss.) 359 
marani (ssp. of Megodontus violaceus) 57, 1 1 3, 259 
marginalis (Tomocarabus) 46, 47, 76, 104, 134, 232, 339, 

344, 349, 351 , 374, 427, 431 , 442 
marietti (Heterocarabus) 52, 76, 110, 125, 250, 338, 340, 

345, 374, 440, 443 (,l.'\, l • R  \L  P'\RT 
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marietti (ssp. of Heterocarabus marietti) 52, 250 
man'timensis ((ssp.) of Archicarabus monticola) 36, 92, 1 97 
maurus (Mimocarabus) 330 
maximus ((ssp.) of Tachypus cancellatus) 35 
mediterraneus (ssp. of Procrustes coriaceus) 68, 1 22, 278, 

368 
melancholicus (Rhabdotocarabus) 48, 106, 1 30, 1 3 1 ,  238, 

295, 3 1 5, 320, 339, 345, 350, 366, 374, 429 
melancholicus (ssp. of Rhabdotocarabus melancholicus) 

48, 106, 239 
menetriesi (Carabus s.str.) 25, 74, 87, 88, 1 30, 181, 1 82, 

295, 296, 339, 343, 344, 364, 372, 431 , 433, 437 
menetriesi (ssp. of Carabus s.str. menetriesi) 25, 88, 1 82 
merlini (Chaetocarabus) 49, 1 07, 108, 241 ,  245, 339, 345, 

374, 443 
meurguesianus (Relictocarabus) 330 
mimus ((ssp.) of Tachypus cancellatus) 35 
mingens (ssp. of Pachystus hungaricus) 48, 106, 237 
mixtus (ssp. of Megodontus violaceus) 57, 1 12, 262 
molossoides (ssp. of Mesocarabus lusitanicus) 39, 95, 208 
monilis (Morphocarabus) 16, 18, 70, 72, 74, 78, 79, 82, 133, 

1 62, 1 67, 168, 1 75, 1 76, 1 77, 1 93, 299, 3 12, 320, 339, 
349, 351 , 367, 372 

monilis (ssp. of Morphocarabus monilis) 1 9, 83, 1 69 
montandoni (ssp. of Platycarabus irregularis) 5 1 ,  1 09, 249 
montanus ((ssp.) of Chrysocarabus auronitens) 62, 1 20, 267 
montichares ((ssp.) of Morphocarabus monilis) 20 
monticola (Archicarabus) 36, 9 1 ,  92, 197, 339, 364, 373, 

442 
monticola (ssp. of Archicarabus monticola) 36 
montivagus (Archicarabus) 35, 36, 70, 91, 1 29, 198, 320, 

339, 344, 349, 351, 369, 373 
montivagus (ssp. of Archicarabus montivagus) 36, 9 1 ,  1 98 
morbillosus (Macrothorax) 66, 7 1 ,  1 20, 121, 1 32, 208, 274, 

275, 276, 293, 298, 302, 320, 330, 338, 345, 366, 369, 
375, 436, 438 

morbillosus (ssp. of Macrothorax morbillosus) 66, 121 ,  274 
moreanus (ssp. of Tomocarabus convexus) 47, 104, 230 
morio (ssp. of Pachystus graecus) 48, 1 05, 236 
moroderi (ssp. of Mesocarabus macrocephalus) 40, 96, 209 
muelleri (ssp. of Megodontus violaceus) 56, 1 1 1 ,  1 1 2, 261 , 

262 

N 

nagyagensis ((ssp.) of Eucarabus obsoletus) 27, 81 
navarricus ((ssp.) of Tachypus auratus) 31 
neesi (ssp. of Megodontus germarii) 54, 1 1 3, 256 
negrei (ssp. of Oreocarabus ghilianii) 45, 1 03, 222 
ne!i (Homoeocarabus) (foss.) 359, 364, 366 
nemoralis (Archicarabus) 35, 36, 91, 92, 129, 1 98, 199, 201 , 

2 1 0, 260, 279, 288, 291 , 293, 295, 296, 297, 298, 301, 
308, 319, 320, 331 , 339, 345, 348, 350, 351 , 353, 359, 
360, 361 , 364, 368, 369, 373, 436 
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nemoralis (ssp. of Archicarabus nemoralis) 36, 92, 200 
neumeyeri (ssp. of Oreocarabus preslii) 45, 1 03, 228 
nicolasi ((ssp.) of Tachypus auratus) 89 
nitens (Hemicarabus) 1, 38, 75, 92, 93, 1 1 9, 1 30, 203, 204, 

291 , 3 1 1 , 3 1 3, 3 1 4, 320, 328, 329, 338, 348, 351, 359, 
373, 428, 429, 431 , 434, 436 

nodulosus (Hygrocarabus) 48, 107, 1 30, 239, 240, 241, 292, 
295, 299, 320, 339, 344, 345, 365, 368, 374, 427, 429, 
431 , 434, 437, 440 

norensis ((ssp.) of Morphocarabus monilis) 20 
noricus (ssp. of Eucarabus arvensis) 26, 79, 1 84 

0 

obsoletus (Eucarabus) 25, 27, 70, 74, 79, 80, 89, 1 34, 187, 
339, 344, 372, 442 

obsoletus (ssp. of Eucarabus obsoletus) 27, 80, 1 88 
odoratus (Morphocarabus) 1 6, 20, 79, 82, 85, 132, 133, 170, 

1 78, 329, 338, 344, 348, 350, 372, 441 
oertzeni ((ssp.) of Pachystus trojanus) 48, 330 
olympiae (Chrysocarabus) 58, 63, 1 09, 118, 1 27, 134, 235, 

248, 265, 270, 292, 320, 339, 360, 364, 367, 375, 428, 
431 , 433, 436, 437 

omensis (ssp. of Orinocarabus putzeysianus) 43, 97, 98, 
1 24, 220 

opulentus (ssp. of Chrysocarabus rutilans) 66, 1 1 8, 273 
orcinus (ssp. of Megodontus violaceus) (foss.) 359 
ormqyi ((ssp.) of Morphocarabus hampei) 85, 165 
ornizensis ((ssp.) of Iniopachys auriculatus) 58, 1 1 7 
ottonis (ssp. of Megodontus violaceus) 55, 1 1 4, 260 
oviformis (ssp. of Morphocarabus henningi) 1 8, 8 1 ,  1 66 

p 

pacholei (ssp. of Carabus s.str. menetriesi) 25, 88, 1 82, 431 ,  
433, 437 

paganettii ((ssp.) of Tomocarabus convexus) 46, 1 04 
parallelus (ssp. of Carabus s.str. granulatus) 25, 88, 1 79 
parnassicus ((ssp.) of Procerus gigas) 69, 281 
pascuorum (syn. of nemoralis prasinotinctus) 
parreyssii (Eucarabus) 28, 70, 79, 80, 188, 339, 373, 442 
parreyssii ( ssp. of Eucarabus parreyssii) 28, 80, 1 89 
pecoudellus ((ssp.) of Oreocarabus hortensis) 45 
peczoricus (ssp. of Morphocarabus henningi) 1 8, 8 1 ,  1 66 
pedemontanensis (ssp. of Orinocarabus putzeysianus) 43, 

97, 98, 1 1 2, 220 
pelvicus (ssp. of Orinocarabus fairmairei) 43, 98, 1 00, 2 1 7  
perignitus (ssp. of Chrysocarabus rutilans) 66, 1 1 8, 273 
perrini (ssp. of Trachycarabus perrini) 23 
perrini (Trachycarabus) 23, 86, 134, 1 60, 170, 1 7 1 ,  338, 340, 

372, 441 
picenus (ssp. of Megodontus violaceus) 1 2, 57, 1 1 1 ,  1 1 3, 

255, 258, 259, 260 



planatus (Macrothorax) 66, 67, 121, 1 32, 244, 246, 275, 339, 
341 , 366, 375, 431 , 443 

planicollis (Megodontus) 54, 71,  115, 257, 339, 367, 375, 
443 

planicollis (ssp. of Megodontus planicollis) 54 
planiusculus (ssp. of Mesocarabus problematicus) 41, 94, 21 1 
phnus ((ssp.) of Trachycarabus perriru) 23, 78, 86, 133, 1 70, 171 
plassensis (ssp. of Eucarabus parreyssii) 28, 80, 1 89 
polaris (ssp. of Diocarabus truncaticollis) 38, 93, 206 
praearvensis (Homoeocarabus) (foss.) 359 
praecellens (ssp. of Morphocarabus kollari) 1 8, 83, 84, 1 67, 

1 68, 1 75 
praevio!aceus (Homoeocarabus) (foss.) 359 
prasinotinctus (ssp. of Archicarabus nemoralis) 37, 92, 200 
prenjus (ssp. of Megodontus germarii) 54, 1 1 3, 256 
preslii (Oreocarabus) 45, 1 02, 103, 1 3 1 ,  226, 227, 228, 320, 

339, 345, 368, 374, 442 
preslii (ssp. of Oreocarabus preslii) 45, 1 03, 228 
preysleri (ssp. of Morphocarabus scheidleri) 2 1 ,  83, 1 75 
problematicus (Mesocarabus) 38, 40, 70, 94, 95, 96, 1 29, 

210, 2 1 1 , 2 1 2, 267, 288, 29 1 , 293, 294, 295, 296, 301, 
302, 304, 320, 328, 329, 339, 343, 344, 345, 348, 351,  
353, 373, 429, 432, 436 

problematicus (ssp. of Mesocarabus problematicus) 40, 94, 
21 1 

procerus ((ssp.) of Megodontus caelatus) 1 1 6  
progressivus ((ssp.) of Tachypus cancellatus) 9 1  
prunneri (ssp. o f  Eucarabus obsoletus) 27, 8 1 ,  1 88 
pseudofulgens (ssp. of Megodontus violaceus) 56, 1 12, 

262 
pseudogranu!atus ((ssp.) of Carabus s.str. menetriesi) 25 
pseudomonticola (Archicarabus) 37, 91, 92, 1 97, 201, 339, 

360, 364, 373, 442 
pseudosteuarti (ssp. of Oreocarabus amplipennis) 45, 1 03, 

221 , 222, 228 
punctatoauratus (ssp. of Chrysocarabus auronitens) 62, 70, 

1 1 7, 1 20, 266, 267, 271 , 272, 288, 289, 298, 299, 302, 
303, 305, 328, 367, 368, 428, 433, 440 

purpurascens (ssp. of Megodontus violaceus) 1 1 , 54, 55, 
1 1 1 ,  1 1 2, 1 35, 256, 258, 259, 260, 261, 262, 290, 300, 
305, 344, 345 

putzeysianus (Orinocarabus) 43, 97, 98, 124, 217, 219, 339, 
364, 373 

putzeysianus (ssp. of Orinocarabus putzeysianus) 43, 97, 
98, 2 1 9  

pyrenaeicola (ssp. of  Tomocarabus convexus) 46, 1 04, 230 
pyrenaeus (lniopachys) 58, 70, 117, 125, 1 86, 264, 297, 298, 

299, 302, 305, 320, 339, 351 , 360, 375, 443 
pyrenaeus (ssp. of Iniopachys pyrenaeus) 58, 1 1 7, 265 

R 

ramanus ((ssp.) of Platycarabus irregularis) 52, 1 09, 249 
raynaudianus (ssp. of Orinocarabus putzeysianus) 43, 98, 220 

redtenbacheri (ssp. of Orinocarabus sylvestris) 44, 101 ,  221 
regalis (Morphocarabus) 1 6, 20, 79, 81, 133, 171, 329, 338, 

372, 441 
regalis (ssp. of Morphocarabus regalis) 20 
relictus (ssp. of Mesocarabus problematicus) 41,  95, 21 1 
rhilensis (ssp. of Eucarabus ulrichii) 28, 82, 1 9 1  
rijfensis (Mesocarabus) 9 5  
rilvensis (ssp. of Megodontus violaceus) 57, 1 13, 259, 260 
ronqyi ((ssp.) of Morphocarabus zawadzkii) 22, 84, 178 
rossii (Archicarabus) 35,  37, 92, 1 35, 201, 339, 345, 373 
rostagnoi (ssp. of Eucarabus italicus) 27, 82, 1 87, 426 
rothi (Morphocarabus) 21, 82, 84, 85, 1 60, 1 64, 172, 339, 

372, 441 
rothi (ssp. of Morphocarabus rothi) 21 
rugifer (ssp. of Procrustes coriaceus) 69, 122, 278 
rugosus (Macrothorax) 66, 67, 7 1 ,  121, 1 32, 275, 276, 320, 

330, 339, 345, 366, 375, 431 
rugosus (ssp. of Macrothorax rugosus) 67, 1 2 1 ,  276 
rutilans (Chrysocarabus) 65, 71, 118, 135, 265, 271 ,  272, 

273, 320, 339, 375 
rutilans (ssp. of Chrysocarabus rutilans) 65, 1 1 8, 273 
rybinskii (Trachycarabus) 23, 86, 173, 339, 372, 441 

s 

salechardensis ((ssp.) of Morphocarabus aeruginosus) 1 7  
salisburgensis (ssp. of Megodontus violaceus) 55, 1 14, 260 
salmantinus (ssp. of Chrysocarabus lineatus) 63, 1 1 9, 269 
saouensis (ssp. of Morphocarabus monilis) 20, 83, 1 69 
sarajevoensis (ssp. of Megodontus caelatus) 52, 1 1 6, 253 
savinicus (ssp. of Megodontus germarii) 53, 1 12, 1 1 3, 255 
scabriusculus ( ssp. of Trachycarabus scabriusculus 23, 87, 174 
scabriusculus (Trachycarabus) 22, 23, 78, 86, 87, 133, 173, 

339, 344, 349, 351 , 372, 431 , 441 
scabrosus (Procerus) 69, 123, 281, 283, 320, 339, 344, 345, 

375, 443 
scabrosus (ssp. of Procerus scabrosus) 69, 1 23, 282 
schartowi (ssp. of Morphocarabus monilis) 20, 83, 1 69 
schaumi (ssp. of Mesocarabus lusitanicus) 39, 95, 208 
scheidleri (Morphocarabus) 21, 75, 82, 83, 1 29, 133, 1 67, 

1 68, 175, 1 76, 1 77, 3 1 2, 320, 339, 344, 345, 372 
scheidleri (ssp. of Morphocarabus scheidleri) 21, 83, 175 
schoenherri (Pachycranion) 57, 76,  116, 1 31 ,  263, 338, 351,  

375, 443 
schoenherri (ssp. of Pachycranion schoenherri) 57 
schreiberi (ssp. of Megodontus caelatus) 52, 1 1 6, 253 
scordiscus (ssp. of Megodontus germarii) 54, 1 1 3, 256 
scythicus ((ssp.) of Tachypus cancellatus) 32 
scythus (ssp. of Pachystus hungaricus) 48, 1 06, 237 
semetricus (ssp. of Morphocarabus kollari) 1 8, 84, 1 68 
septemcarinatus (Megodontus) 52, 54, 1 1 1 ,  257, 338, 369, 

375, 443 
septentriona!is ((ssp.) of Morphocarabus odoratus) 20, 85, 
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seriatissimus ((ssp.) of Morphocarabus zawadzkii) 22, 1 77 
serratus (Hemicarabus) 361 
serrilabres, Carabi 307, 309 
sibiricus (Trachycarabus) 24, 74, 78, 86, 87, 133, 1 59, 1 60, 

1 63, 1 73, 176, 320, 338, 372, 441 
silvestris (see sylvestris) 

silvosus (Tanaocarabus) 362 
simulator (ssp. of Morphocarabus versicolor) 22, 84, 1 76 
skombrosensis (ssp. of Megodontus violaceus) 57, 1 13, 

1 14, 260 
solieri (Chrysocarabus) 58, 63, 75, 119, 135, 270, 271 , 291, 

303, 320, 339, 363, 367, 375, 428, 429, 431 
solieri (ssp. of Chrysocarabus solieri) 63, 1 1 9, 271 ,  303, 367, 

430 
sollicitans (ssp. of Megodontus violaceus) 55, 1 14, 260 
sommeri (Procerus) 69, 123, 281, 282, 338, 340, 345, 375, 

443 
splendens (Chrysocarabus) 64, 70, 7 1 ,  1 1 8, 119, 134, 271, 

272, 298, 305, 320, 339, 345, 351, 375 
stagnalisaequalis (ssp. of Archicarabus alysidotus) 35, 9 1 ,  

197 
stecki (ssp. of Orinocarabus fairmairei) 43, 100, 217 
steuartii (Archicarabus) 37, 91,  92, 202, 339, 350, 373, 442 
strandi (ssp. of Mesocarabus problematicus) 41, 95, 2 1 1  
stscheglowi (Eucarabus) 25, 28, 79, 80, 134, 189, 339, 344, 

349, 351, 373, 442 
stygius ((ssp.) of Limnocarabus clatratus) 1 56 
styriacus (ssp. of Morphocarabus scheidleri) 22, 83, 175 
styriensis (ssp. of Megodontus germarii) 54, 1 13, 256 
submeridionalis (ssp. of Rhabdotocarabus melancholicus) 

48, 1 06, 239 
subpyrenaeus (ssp. of Morphocarabus monilis) 20, 83, 1 69 
subrhodopensis ((ssp.) of Chaetocarabus intricatus) 49, 1 08, 

243 
sulinensis ((ssp.) of Tachypus cancellatus) 32, 90, 1 94 
superbus ((ssp.) of Eucarabus ulrichii) 82 
sylvaticus (ssp. of Eucarabus arvensis) 26, 80, 1 84 
sylvestris (Orinocarabus) 41,  43, 70, 96, 97, 100, 101, 220, 

296, 339, 344, 359, 373 
sylvestris (ssp. of Orinocarabus sylvestris) 43, 1 0 1 ,  221 
syriacus (Procerus) 330 

T 

taedatus (Neocarabus) 361 
tauricus (ssp. of Procerus scabrosus) 69, 123, 282, 344 
thebaudi ((ssp.) of Eucarabus arvensis) 80, 1 84 
thuerachi (Homoeocarabus) (foss.) 359 
tibiscinus (ssp. of Tachypus cancellatus) 35, 91, 1 95 
tippmannianus ((ssp.) of Eucarabus parreyssii) 28 
titanus (Oreocarabus) 97 
torosus (Lamprostus) 67, 122, 1 32, 276, 320, 338, 340, 345, 

375, 443 
( ,!.'.\! R \f P \ RT torosus (ssp. of Lamprostus torosus) 67, 1 22, 276 
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trabuccarius (ssp. of Mesocarabus lusitanicus) 39, 96, 209 
transylvanicus (ssp. of Orinocarabus sylvestris) 44, 101,  221 
troberti (ssp. of Chrysocarabus lineatus) 63, 1 1 9, 269 
trojanus (Pachystus) 48, 105, 237, 330, 339, 368, 374, 443 
truncaticollis (Diocarabus) 38, 76, 93, 1 25, 1 30, 1 7 8, 206, 

328, 329, 338, 344, 348, 350, 361, 373, 441, 442 
truncaticollis (ssp. of Diocarabus truncaticollis) 38 
trypalsi ((ssp.) of Mesocarabus lusitanicus) 96 
tuberculatus ((ssp.) of Tachypus cancellatus) 90 
tucinensis ((ssp.) of Morphocarabus scheidleri) 175 

u 

ubinensis (ssp. of Iniopachys auriculatus) 58, 1 1 7, 264 
ucrainicus ((ssp.) of Platycarabus fabricii) 5 1 ,  109, 248 
uhligi (ssp. of Eucarabus obsoletus) 27, 81,  1 88 
ullrichi (see ulrichii) 
ulrichii (Eucarabus) 25, 28, 70, 78, 79, 82, 134, 190, 3 1 2, 

320, 324, 339, 344, 349, 351, 364, 373 
ulrichii (ssp. of Eucarabus ulrichii) 28, 82, 1 9 1  

v 

vagans (Tachypus) 35, 74, 87, 89, 1 95, 196, 339, 360, 373, 
431, 442 

vaitoiani ((ssp.) of Archicarabus wiedemanni) 203 
vallierensis ((ssp.) of Iniopachys pyrenaeus) 58, 1 1 7  
vanvolxeni (Cara bus s.str.) 87 
varians (Sphodristocarabus) 52, 110, 1 3 1 ,  251, 338, 340, 

369, 374, 443 
variolatus (ssp. of Pachystus cavernosus) 47, 1 06, 234, 235, 

368 
variolosus (Hygrocarabus) 48, 107, 1 30, 219, 239, 240, 29 5, 

299, 3 1 5, 320, 339, 344, 365, 368, 374, 429, 431 , 440 
vellepiticus (ssp. of Archicarabus montivagus) 36, 91,  198 
venetianus (ssp. of Eucarabus arvensis) 26, 80, 1 84 
verae ((ssp.) of Megodontus planicollis) 54 
versicolor (Morphocarabus) 22, 84, 1 68, 175, 339, 372, 441 
versicolor (ssp. of Morphocarabus versicolor) 22, 84, 1 76 
vietinghoffi (Megodontus) 3 1 8, 329, 361 
vinctus (Lichnocarabus) 361, 362 
violaceus (Megodontus) 1 1 ,  1 2, 52, 53, 54, 70, 7 1 ,  74, 1 1 0, 

111, 1 12, 113, 1 14, 1 1 5, 135, 201 , 227, 251, 252, 255, 256, 
257, 258, 259, 260, 261 , 262, 288, 290, 291 , 292, 293, 
297, 303, 305, 320, 324, 328, 329, 339, 344, 345, 348, 
350, 351, 353, 359, 367, 375, 432, 436, 448 

violaceus (ssp. of Megodontus violaceus) 54, 1 14, 260, 262, 
448 

vitalisi (Apotomopterus) 330 
vlasuljensis (ssp. of Megodontus germarii) 54, 1 1 3, 256 
vogtae (Apotomopterus) 330 
volffii (ssp. of Megodontus violaceus) 55, 1 1 1 , 1 1 4, 1 1 5, 

257, 260 



w 

wiedemanni (Archicarabus) 37, 91,  92, 202, 338, 340, 345, 
373, 442 

wiedemanni (ssp. of Archicarabus wiedemanni) 37 
wockei (syn. of problematicus harcyniae) 

wo!lfi (see volffii) 

z 

zawadzkii (Morphocarabus) 22, 84, 1 68, 1 -5, 177, 1 -s. 
339, 372, 442 

zawadzkii (ssp. of Morphocarabus zawadzkii 22, 1 -s 
zepcensis (ssp. of Megodontus croaticus) 53, 1 1 5, 254 
zherichini (Morphocarabus) 22, 84, 1 78, 338, r2, 442 
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