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Abstract: The current checklist of Thymallus species occurring in Eurasia and North
America is presented with taxonomic notes in the paper. According to recent data the
genus Thymallus includes totally 18 following taxa: Thymallus aeliani, Th. arcticus, Th.
baicalolenensis, Th. baicalensis, Th. brevicephalus, Th. brevipinnis, Th. brevirostris, Th.
burejensis, Th. flavomaculatus, Th. grubii, Th. mertensii, Th. nigrescens, Th. nikolskyi,
Th. pallasii, Th. signifer, Th. svetovidovi, Th.thymallus and Th. tugarinae. All above men-
tioned species differ from each other not only in their bionomics, phenology (timing of
spawning) and reproductive isolation, but also genetically and morphologically. The paper
briefly describes opinions on the taxonomic status of the above mentioned species.
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Introduction

The genus Thymallus has an extensive range in Eurasia and North America. Graylings
occur primarily in mountainous and foothill rivers and streams with clean and cold water,
with a stony and pebble and, to a lesser extent, sandy bottom. Graylings are an important
component in fish communities (ichthyocenoses) there; often the only species occurrs in
such waters (ZINOV'EV & BoGpaNoOv 2012; ANTONOV & KNIZHIN 2014a). Graylings pro-
duce different ecotypes depending on their occurrence in lakes, brooks, rivers or under

103



70 CSOP VLASIM, 2017

mixed habitat conditions. Graylings are typical rheophilous fishes able to active spread to
such adjacent river ecosystems within a river system. Although graylings are freshwater
species, some of them inhabit lower stretches within river basins of the Arctic Ocean (the
Arctic grayling). In addition, the European grayling tolerates slightly brackish waters.

Graylings are among the most beautiful and most valuable freshwater fishes in the
Northern Hemisphere. They are a significant food item in some regions, as well as the ob-
ject of recreational/sport angling. The fishes require cool, well-oxygenated water, prefe-
rably with a swift current. Therefore, they are highly sensitive to changes in water quality
and therefore may be considered as indicator species. With regard to special ecological re-
quirements of the European grayling in Bohemia, already Fri¢ (1872) designated the spe-
cific part of the stream as the so-called grayling zone, following the uppermost part of the
stream (the brown trout zone). The grayling zone changes in its lower part into the so-cal-
led barbel zone. Graylings should be protected also as an important biological component
(e.g. the European grayling is a protected species listed in the Appendix III to the Bern
Convention) because it has become critically endangered in the Baltic Sea.

In the mixed samples from various European rivers, LINNAEUS (1758) decribed the
grayling called Salmo thymallus. The species name thymallus originates from a faint smell
of the herb thyme, which emanates from the fish’s flesh. PaLLas (1776) described the Ar-
ctic grayling called Salmo (Trutta) arcticus in Russian waters east of the lower reaches
of the Ob River. Valenciennes (CUVIER & VALENCIENNES 1848) described the new species
Thymallus mertensii from the waters of the Eastern Kamchatka Penninsula and Thymal-
lus pallasii from the Kolyma River. DyBowsk1 (1869, 1874) described several forms of
Thymallus grubii Dybowski, 1869 and Thymallus grubii var. baicalensis Dybowski, 1874
from Siberian rivers, including also the Amur River basin and the Lake Baikal. Other au-
thors identified many new forms of graylings in the next period (see text below).

The first data about graylings inhabiting Russia were published in Svetovidov’s mo-
nography (1936). His study was based on mixed samples originating from the various
sites within the whole species” Russian distribution range. Svetovidov hereby establis-
hed the foundations for next detailed taxonomic studies on Russian graylings. According
to Svetovidov's opinion (the author accepted the subspecies Thymallus articus grubii)
the only species (subspecies) Thymallus grubii Dybowski, 1869 was suggested to live
in the Amur River basin at the beginning of the 21st first century. In addition to the abo-
ve taxon, four new species were later described from the Amur River basin, i.e. Thymal-
lus flavomaculatus Knizhin, Antonov & Weiss, 2006, Th. tugarinae Knizhin, Antonov,
Safronov & Weiss, 2007 u Th. burejensis, in some tributaries of the Amur River and 7h.
baicalolenensis Matveev, Samusenok, Pronin & Tel’pukhovsky, 2005. The Th. grubii dis-
tribution is limited to typical habitats in the upper Amur (KN1zHIN 2009; SEMENCHENKO
2013; ANTONOV & KNizHIN 2014a). All the mentioned species differ each other not only
genetically but also by reproductive isolation (SEMENCHENKO 2013). Similar situation was
found in Siberian graylings (Romanov, unpublished data).

Systematic status of the species within the genus Thymallus has been unclear yet, hav-
ing been in some cases quite controversial. Graylings display high adaptivity in various
habitats reflecting their wide range of genotype responses. Thus, the genus Thymallus can
show the high level of polymorphism. Recent opinions on its taxonomy are based not only
on current methods of identification including genetic research, but also on the dorsal fin
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Fig. 1. Variability in the dorsal fin in some subarctic grayling species. Figs. 1 — 4 see
ANTONOV & KNIZHIN (2014a, b), 1 — Thymallus burejensis; 2 — Th. flavomaculatus; 3 — Th.
tugarinae; 4 — Th. baicalolenensis; according to our data 5 — Th. mertensii; 6 — Th. pallasii;
7 — Th. baicalensis ( the Khantayskoye Lake); 8 — Th. brevirostris (the Saksay River, Khovd
River basin); 9 — Thymallus sp. (the Rashaant River, Khovd River basin); 10 — Th. arcticus
(the Edynge River, the Khantayskoye Lake basin); 11. Th. arcticus (the Bulkur River, Lena
River basin); 12 — Th. brevipinnis (the Khantayskoye Lake).

My
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structure (i.e. on degree of branching of its branched rays or fin’s coloration), cf. RoMmaNov
(2005) and Kn1zHIN (2009).

In the past as well as at present, some researchers distinguished a few species and their
subspecies with respect to the high intraspecific variability within the genus Thymallus.
Former studies had been based primarily on morphometric characteristics (i.e., plastic and
meristic parameters), Therefore, at first 3-5 species were identified within the genus of
Thymallus, see SVETOVIDOV (1936), BERG (1948), RESHETNIKOV et al. (2003), etc.

Standard morphometric methods for identifying of grayling taxa in Europe and North
America have been used for many decades (SVETOvVIDOV 1936; BERG 1948; RESHETNIKOV
et al. 1998, 2003), In addition to them a lot of other traits, e.g. body and fins coloration
(see Fig. 1), the dorsal fin structure (Romanov 2002), body size, scale size and finally re-
productive isolation, huge geographical distance among ,,forms®, isolation of populations
caused by the relief/landscape shape and geomorphology and genetic data have not been
taken into account.

Therefore, later descriptions of new taxa within the genus of Thymallus have been
based not only on morphometric characteristics. At present 18 grayling species have been
already identified, taking into account comprehensive analyses of the former as well as the
newest data published on their taxonomy, biology, ecology and genetics. The fishes are
threatened by climate change, particularly due to increasing temperatures in their southern
distribution ranges. Graylings suffer from dam constructions, river canalization, pollution
by various contaminants, and eutrophication in many regions. Sufficiently detailed identi-
fication of differences among the individual species and native populations is important for
maintaining and conserving their genetic and population diversity. Preservation of the spe-
cific genes in grayling native populations is necessary to be carried out before it is too late.

There have been a lot of substantial changes in grayling systematics during the past de-
cades resulting from the newest method application (including genetic ones, investigation
on the museum material and gathered data analyses). With regard to fragmented informa-
tion available in databases and published in monographies, bulletins, papers and other peer
reviewed and gray literature it is needed to present a complete current checklist within the
genus Thymallus with taxonomic notes.

Material and Methods

The genus Thymallus is classified within the order Salmoniformes, the family Sal-
monidae and subfamily Thymallinae (NELSON 2006; VAN DER LAAN et al. 2014; NELSON et
al. 2016; ESCHMEYER & FONG 2017).

The authors critically analyzed in this contribution all known literature sources (books,
articles, reports, theses), databases and type materials in museum collections; the authors’
unpublished data were also used. Data given in the Catalog of Fishes (ESHMEYER et al.
2017) and FishBase (FROESE & Paury 2017) were also employed. Typical habitats and
synonyms are particularly in accordance with the primary reference sources, in the special
cases data given by ESCHMEYER et al. (2017) and KoTTELAT (2006) were accepted.

Latin (scientific) and English name are given at all the mentioned species. When the
English name has not known yet, the new name was established in accordance with the
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principles of etymology (the English species names were derived from typical habitats or
original descriptions and figures presented there). Bibliographic references are mentioned
at original names, type localities and synonyms. The information on distribution and taxo-
nomic notes are also given in most of the presented species.

Results

THE LIST SPECIES OF GRAYLINGS

Class: Actinopterygii Klein, 1885 — Ray-finned fishes
Order: Salmoniformes Bleeker, 1859 — Salmons
Family: Salmonidae Cuvier, 1816 — Salmons
Subfamily: Thymallinae Gill, 1884 — Graylings

Remarks: According to the recent molecular data, the Thymallinae subfamily is a sister
group to Coregoninae (L1 et al. 2010; CAMPBELL et al. 2013). Nevertheless, with respect to
other data (YASUIKE et al. 2010; SHEDKO et al. 2013), the subfamily Thymallinae is rather
close to Salmoninae.

Genus: Thymallus Linck, 1790 — Grayling

Thymallus Linck, 1790. P. 35 (type species: Salmo thymallus Linnaeus, 1758, appeared
without species)

Thymallus Cuvier, 1829. P. 306 (type species: Salmo thymallus Linnaeus, 1758, by abso-
lute tautonymy)

Choregon Minding, 1832. P. 119 (type species: Salmo thymallus Linnaeus, 1758, by mo-
notypy)

Phylogephyra Boulenger, 1898. P. 330 (type species: Phylogephyra altaica Boulenger,
1898, by original designation)

1. Thymallus aeliani (Vallenciences, 1848) — Aelian’s or Adriatic grayling

Thymalus aeliani Valenciennes in Cuvier & Valenciennes, 1848. P. 447 (type locality:
Lake Maggiore, Italy)

Distribution: the Lake Maggiore (du lac Majeur), Italy (Cuvier & Valenciennes 1848).
Northern Adriatic basin, including Northern Italy and Western Slovenia (Bianco 2013;
BRAVNICAR et al. 2015).

Remarks: species status for the taxon was confirmed by Bianco (2013), but in the past
it was listed in the synonymy with Thymallus thymallus. Haplotype of native representa-
tives of the genus Thymallus occurring in the Adriatic Sea basin from Northern Italy to
the Western Slovenia is very different from all other transalpine members of the genus.
The variation had occurred probably 4 million years ago. Two species Thymallus thymal-
lus and Th. arcticus can well ilustrate the differences. There also is a very different pair of
species Th.thymallus and Th.aeliani. Th.thymallus has red caudal fin, whereas blue caudal
fin is typical for Thymallus aeliani. Both the species differ each other in maximum total
length (Th. thymallus 60 cm, Th.aeliani 50 cm); for more details, see Bianco (2013) and
BRAVNICAR et al. (2015).
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2. Thymallus arcticus (Pallas, 1776) — Arctic grayling

Salmo (Trutta) arcticus Pallas, 1776. P. 706 (type locality: Sob River tributaries, lower Ob
River, near Salekhard [Obdorsk], 66°31°48”N, 66°36’07”E)

Distribution: original description is based on individuals originating from the Sob River
tributaries, the lower Ob River. According to data (e.g., BOGUTSKAYA & NASEKA 2004;
KotTteLAT 2006; KNizHIN 2009; ESCHMEYER et al. 2017) majority of the Th. arcticus sub-
species are now accepted as the valid species. The present Th. arcticus geographic distri-
bution is limited to the Arctic Ocean basin, lower stretches of some local rivers there re-
spectively. According to our data, the current range of Th. arcticus is restricted to some
tributaries of the Pechora River and to the Kara basin, the tributaries of the lower Ob and
the Lower Yenisei (the Kureyka, the Hantayka); the Pyasina, Taimyr and Hatay river ba-
sins and extends to the eastern rivers in Yakutia, including the Lower Lena and the lower
reaches of the Kolyma River (RomaNov et al. 2016; Romanov 2017). Formally with in-
clusion of the forms described in North America, Th. arcticus is distributed from rivers of
Pechora to the Chukchi Peninsula and on the North American coast in the basin of Chukchi
and Beaufort seas to Alaska (the U.S.A.) and British Columbia (Canada) and (in isolation)
in the upper Missouri basin in Montana, the U.S.A. (RESHETNIKOV et al. 2003; RoMaNOV
2005; FrROUFE et al. 2005; KnizHIN et al. 2008b; KnizHIN 2009).

Remarks: it must be noted that some of the following species were described in the North
America waters:

Coregonus signifer Richardson, 1823. P. 711, pl. 26 — distribution along the Arctic Ocean
coast with presence to the north up to 62° parallel of latitude and between the Welcome
and Mackenzie rivers; the type locality Fort Simpson, British Columbia, Canada,
Thymallus tricolor Cope, 1865. P. 80 — the type locality Ausable River, Michigan, the
U.S.A.,

Thymallus montanus Milner, 1874. P. 741 — the type locality Camp Baker, tributary of the
Missouri River, Montana, the U.S.A., all in MILNER (1874).

At present, the North American graylings are synonymized with Th. arcticus (EscH-
MEYER et al. 2017), but thus there has been a question - why the North American graylings
are not classified within the taxa Thymallus pallasii Valenciennes, 1848 or Thymallus mer-
tensii Valenciennes, 18487 Based on preliminary studies, the North American graylings
are not classified in the synonymy with Th. arcticus. For clarification of the taxonomic
status of the American graylings (Thymallus montanus, Coregonus signifer and Thymallus
tricolor) further studies using new diagnostic methods are necessary. Thus, according to
RomaNov (2005), due to their morphological traits, the graylings of the Taimyr Peninsula
are an aggregate closer to Thymallus mertensii from Kamchatka and Thymallus signi-
fer from Alaska, instead of Thymallus pallasii Valenciennes, 1848 or Thymallus arcticus.
With respect of Svetovidov's (1936) opinion the taxon Th. signifer is closer to Th. arcticus
pallasii. This is partly in accordance with Svetovidov's suggestion (l.c.), that the species 7.
arcticus (including its four subspecies) was described by general diagnosis (unfortunatelly
based on rather small sample) from the huge territory, particularly from the basins of Ob,
Yenisei, Lena and Kolyma rivers (see Romanov 2005, 2007). The opinion was subse-
quently accepted in the Russian ichthyological literature (BERG 1948; RESHETNIKOV et al.
2003; etc.). Analysing numerous samples, some researchers suggest that the so-called “T.
arcticus” is not homogeneous taxon throughout its whole distribution range (RomaNov

2005, 2007; KnizHIN et al. 2006¢; etc).
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Within the taxon of Th. arcticus were described more than 10 subspecies in the last
century, the best known of them being Thymallus arcticus arcticus (Pallas, 1776) — the
Siberian grayling, the Arctic Ocean basin (BERG 1948; RESHETNIKOV et al. 1998, 2003),
Th. a. pallasii Valenciennes, 1848 — the East-Siberian grayling, the first description from
the Kolyma River (BERG 1948; CHERESHNEV 1996; RESHETNIKOV et al. 1998, 2003, KNi-
ZHIN et al. 2006e), Th. a. mertensii Valenciennes, 1848 — the Kamchatka grayling, the first
description from the eastern Kamchatka coast (BERG 1948, as T. a. grubei natio mertensi,
RESHETNIKOV et al. 1998, 2003; SHEIKO & FEDOROV 2000), Th. a. baicalensis (Dybowski,
1874) — the Baikal black grayling, the first description from the Lake Baikal and Selenga
and Angara rivers (BERG 1948; RESHETNIKOV et al. 1998, 2003), Th. a. brevipinnis Sve-
tovidov, 1931 — the Baikal white grayling, the Lake Baikal (BErRG 1948, as Th. a. ba-
icalensis infrasubspecies brevipinnis; RESHETNIKOV et al. 1998, 2003), Th. a. brevicepha-
lus Mitrofanov, 1971 — the shorthead or Lake Markakol grayling, the latter being a taxon
endemic to the Lake Markakol, Kazakhstan (e.g., MiTROFANOV 1986, 1971; MITROFANOV
et al. 2003), Th. a. grubii Dybowski, 1869 — the Amur grayling, the first description from
the Onon and Ingoda rivers in the upper Amur River basin (BERG 1948; RESHETNIKOV et
al. 1998, 2003), Th. a. signifer (Richardson, 1823) — the Alaska grayling, within Russian
waters only distributed on the tip of the Chukchi Peninsula (CHERESHNEV 1996, 2008;
RESHETNIKOV et al. 1998, 2003), Th. a. nigrescens Dorogostaisky, 1923 — the Hovsgol or
Mongolian grayling, in the Lake Hovsgol and its tributaries, Mongolia (RESHETNIKOV et
al. 1998, 2003; RomaNov 2005), Th. a. lacustris Gundrizer, 1967 — the Lake grayling, in
the Bol’shoy Yenisei drainage (GUNDRIZER 1967), Th. a. dentatus Gundrizer, 1979 — the
Dentated Siberian grayling, in the Kara-Khol Lake in the Kham-Syra River system, the
Bol’shoy Yenisei drainage, Tuva (GUNDRIZER 1979), and Th. a. yaluensis Mori, 1928 — the
Yalu River grayling, the first description from the upper Yalu River, Korea (Mor1 1928).

At present according to the most recent data some of the above subspecies are classi-
fied as the valid species, i.e. Th. pallasii, Th. mertensii, Th. baicalensis, Th. brevipinnis,
Th. brevicephalus, Th. grubii, Th. nigrescens and Th. yaluensis. Based on some other
studies (KN1zHIN et al. 2008b; KnizHIN & WEIss 2009; KNizHIN 2009; RoMaNov 2017,
Romanov et al. 2011; Romanov et al. 2017) the taxon of Thymallus nikolskyi Kaschenko,
1899, former synonymized with 7. arcticus, is considered now as the separate valid spe-
cies. The Yalu River and the Amur River drainage are disconnected each other and the
isolation caused differences in morphological traits thus grayling populations from the
Yalu River are classified as the subspecies Th.a.yaluensis (MAa et al., 2016), or even as the
separate species (ESCHMEYER et al., 2017). According to an earlier study (Ma et al. 2008)
the taxon was synonymized with the species Th.grubii.

There also are several forms described which are formally considered within the taxon
of Th. arcticus and further research on them is needed:
Thymallus arcticus arcticus natio alchutovi Johansen, 1945, from the Teletskoye Lake,
the Altai Mts., Russia; according to ICZN it is classified as an infrasubspecies (KOTTELAT
2006; GOLUBTSOV & MaLKOV 2007; ESCHMEYER et al. 2017);
Thymallus microstoma Herzenstein, 1883, from the Chuya River in in the Koschagatsch
region, the Altai Mts. (GOLUBTSOV & MALKOV 2007; ESCHMEYER et al. 2017). It is neces-
sary to say that latter taxon is mentioned by Herzenstein (1883) in the list of fishes col-
lected by G. N. Potanin’s expedition. According to the ICZN it is nomen nudum, becau-
se the name without a description cannot be accepted, see GOLUBTSOV & MALKOV (2007);
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Thymallus nikolskyi var. ongudajensis Kaschenko, 1899, from the Urusul River at Ongudai,
tributary of the Katun’ River, the Altai Mts. (Berg 1948; KoTTELAT 2006; GOLUBTSOV &
MaLkov 2007; ESCHMEYER et al. 2017);

Thymallus sellatus Kaschenko, 1899, from the Tenga Lake, the Urusul River basin, the
Altai Mts. (BERG 1948; KOoTTELAT 2006; GOLUBTSOV & MALKOV 2007; KNizHIN 2009;
ESCHMEYER et al. 2017);

Thymallus arcticus arcticus natio rufocaudatus Kafanova, 1970, from a lake located in
the Chulyshman River upper stretches, the Ob river upper section (GOLUBTSOV & MALKOV
2007; KnizHIN 2009).

3. Thymallus baicalensis Dybowski, 1874 — Baikal black grayling

Thymallus grubii var. baicalensis Dybowski, 1874. P. 391, pl. 8, fig. 1 (type locality: the
Lake Baikal, the Selenga and Angara rivers)

Thymallus arcticus baicalensis morpha angarensis Dorogostaisky, 1923. P. 77 (type loca-
lity: the Angara River, the Lake Baikal at the source of the Angara)

Distribution: according to KoTTELAT (2006) and KNizHIN (2009) the range of 7. baica-
lensis includes the Lake Baikal and its tributaries including the Yenisei and Angara rivers;
it also was found in the southern part of the Taimyr Peninsula, see Romanov (2005, 2017),
and in the Selenge River watershed in Northern Mongolia (TSOGTSAIKHAN et al. 2017).
A revision of its present distribution range is necessary.

Remarks: BERG (1908) classified the taxon as Thymallus arcticus ssp. baicalensis.
Svetovidov (1931) within the subspecies “baicalensis” distinguished special infrasubspe-
cies “brevipinnis”. But the subspecies consists of three different populations or species
(TUGARINA 1981). PIVNICKA & HENSEL (1978) confirmed that Thymallus baicalensis is the
separate valid species. In the past as well as at present (BERG 1948; RESHETNIKOV et al.
1998, 2003; see KnizHIN et al. 2006d; see KNizHIN 2009; MATVEEV et al. 2009; etc.) it is
usually accepted as the subspecies 7. arcticus baicalensis with inclusion of the so-called
“white” and “black” forms. According to other studies (TUGARINA 2001; BOGUTSKAYA &
NASEKA 2004; KoTTELAT 2006; MATVEEV & SAMUSENOK 2009) evaluating morphological
differences, ecology, habitats etc., it is accepted in two valid species, i.e. the black grayling
T. baicalensis and the white grayling Thymallus brevipinnis Svetovidov, 1931.

The species (Thymallus baicalensis) had been imported into the former Czechoslova-
kia in 1959 as eggs hatched in the Vsetin and Cesk4 Koruna hatcheries. The third part of
import consisted of 2,500 juveniles of 6-12 cm in length, and was introduced into the Dob-
Sina riverine lake in Slovakia. The first specimen was caught in 1961, and mass spawning
migrations reported from there in spring 1962. Up to 1975, the grayling occurred regularly
there, with descending abundance of its population (partially fished out for artificial spa-
wning). Since 19735, the species has totally disappeared (BARUS & OLIvA et al. 1995). The
second introduction of the species to Europe (Poland) was mentioned by HoLCik (1991).
Nevertheless, this grayling was not established itself in European waters.

4. Thymallus baicalolenensis Matveev, Samusenok, Pronin & Tel’pukhovsky,
2005 — Barguzin River grayling or Baikal-Lena [Bajkalo-Lensky] grayling
Thymallus arcticus baicalolenensis Matveev, Samusenok, Pronin & Tel’pukhovsky in
Matveev et al., 2005. P. 71, pl. 1 (type locality: the Barguzin River, the Lake Baikal ba-
sin, Russia)
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Thymallus arcticus lenensis Weiss, Knizhin, Kirillov & Froufe, 2006. P. 521 (type local-
ity: the Lena River basin)

Distribution: in the upper reaches of the Barguzin River (it is the third largest tribu-
tary of the Lake Baikal), also in other rivers and lakes in the Baikal basin including the
Lena River drainage (upper, middle and lower stretches) (MATVEEV et al. 2005; VOKIN
et al. 2007; PROSEKIN 2007; MATVEEV & SAMUSENOK 2006, 2009; MATVEEV et al. 2009;
ANTONOV 2012).

Remarks: according to various authors (KNizHIN et al. 2006a, 2006d, 2008a; KN1ZHIN
2009; ANTONOV & KN1zHIN 2011) it is accepted as Thymallus sp. (the Lena River gray-
ling) or as Thymallus sp. (lenensis) (see SEMENCHENKO 2013), with the occurrence in the
Lena River basin from upper reaches near to the river delta, the upper reaches of the North-
Eastern tributaries of the Lake Baikal, and also in the Amur River basin and Uda River, etc.

This is not in accordance with the International Code of Zoological Nomenclature
(ICZN), because the taxon was described based on ICZN standards, including holotype,
which is maintained by the Zoological Museum of the Irkutsk State University (ZMISU)
under the number V-No.19 (a male with a body length of 313 mm caught in the Barguzin
River in 2005, collector A. N.Tel pukhovskij). Other paratypes (No.V-16-18, 20-41) are
also maintained within the ZMISU collection. With respect to the principle of priority the
scientific name Thymallus baicalolensis is valid.

5. Thymallus brevicephalus Mitrofanov, 1971 — Shorthead or Lake Markakol
grayling
Thymallus arcticus brevicephalus Mitrofanov, 1961. nom. nud.

Thymallus arcticus brevicephalus Mitrofanov, 1971. P. 109, pls. 1-3 (type locality: the
Lake Markakol, Kazakstan)

Distribution: an endemic species in the Lake Markakol, Kazakhstan (MITROFANOV 1971;
MITROFANOV et al., 1986; MiTROFANOV et al. 2003; KNizHIN 2009; MEN’sHIKOV 2011).
Remarks: originally described as the subspecies Th. arcticus brevicephalus, as the
separate species Th. brevicephalus was accepted by KNizHIN (2009). We also accept the
taxon as the separate species, because, beside some morphological differences, in com-
parison with the rest of species within the genus Thymallus, also some ecological diff-
erences have been known (MITROFANOV 1971; MITROFANOV et al. 1986). Nevertheless,
comparative data published by MiTrRoraNOV (1.c.) were based on studying mixed samples.
Type specimens are not at disposal. In the past, Th. arcticus was reported from the Lake
Markakol (e.g., SVETOVIDOV 1936).

This taxon had been for the first time mentioned by MiTROFANOV in the Conference
proceedings (nom. nud.) in 1961, but in 1971 he just presented sufficient description in ac-
cordance with ICZN requirements (Art. 5. Art 11 respectively). The complete description
of the subspecies is given here and therefore its scientific name could be since this time
accepted. But type specimens are not at disposal. More morphological and genetic analy-
ses to clarify its taxonomic status and degree of a relationship to other taxa within the ge-
nus Thymallus are needed, particularly among graylings living in the upper reaches of the
Ob River basin.
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6. Thymallus brevipinnis Svetovidov, 1931 — Baikal white grayling

Thymallus arcticus var. brevipinnis Svetovidov, 1931. P. 85, pl. 2, fig. 3, 4 (type locality:
Lake Baikal)

Distribution: middle and northern parts of the Lake Baikal, where it comes into the
Barguzin and Selenga rivers near the Mongolian borders (SvErovipov 1931, 1936; BERG
1948; TUGARINA 2001; MATVEEV & SAMUSENOK 2009; MATVEEV et al. 2009). Baikal gray-
lings with characteristics of “white” and “black” forms were found in the Yenisei River
(ZapELENOV & GUuLIMOV 2000), according to RomaNov’s (2009a, 2017) opinion this gray-
ling inhabits also the Khantayskoe Lake in the Taimir Peninsula.

Remarks: the taxon was presented as the infrasubspecies Thymallus arcticus baicalensis
infrasubspecies brevipinnis, see SVETOVIDOV (1936) and BERG (1948), or as the subspe-
cies Thymallus arcticus brevipinnis, see RESHETNIKOV et al. (1998, 2003). Some authors
(TuGariNa 2001; BoGUTSKAYA & NASEKA 2004; KOTTELAT 2006; MATVEEV & SAMUSENOK
2009) have recently classified the taxon as the valid species Th. brevipinnis. It must be
highlighted that according to KnizHIN (2009) the ,,white® form of the Baikal grayling (ear-
lier specified as the subspecies of T. arcticus brevipinnis), must be accepted as the sub-
species of the black Baikal grayling (i.e. Thymallus baicalensis brevipinnis), because the
most recent studies do not confirm that the taxon 7h. b. brevipinnis could be classified as
the separate species.

7. Thymallus brevirostris Kessler, 1879 — Mongolian grayling

Thymallus brevirostris Kessler, 1879. P. 305 (type locality: tributary of the Daingol Lake;
the Dsapchyn River)

Phylogephyra altaica Boulenger, 1898. P. 330, fig. (type locality: south side of the Altai
Mountains, China)

Thymallus brevirostris kozovi Dashdorj, Dulmaa & Tsendayush, 1968. P. 40 (type locality:
the Khoton and Khorgon lakes, Mongolia)

Thymallus brevirostris altaicus Dashdorj, Dulmaa & Tsendayush, 1968. P. 45 (type locali-
ty: the Khoton and Khorgon lakes, Mongolia)

Distribution: western part of Mongolia, also China (the upper Irtysh River) and Russia
in some lakes in the Kobdo River basin, Tuva (BERG 1948; GUNDRIZER & PopPkov 1984;
REsHETNIKOV et al. 1998, 2003; FROUFE et al. 2005; KOTTELAT 2006; KN1ZHIN et al. 2008b;
KnNizHIN 2009).

Remarks: the species includes a series of little known forms, some of which are arbit-
rarily divided into “large” and “minor” groups, see Knizhin (2009), Slynko et al. (2010).

8. Thymallus burejensis Antonov, 2004 — Bureya River grayling

Thymallus burejensis Antonov, 2004. P. 443, fig. 2 (type locality: the Levaya Bureya River,
tributary of the Bureya River, the Middle Amur River, Russia)

Distribution: endemic species of the upper and middle stretches of the Bureya River ba-
sin, tributary of the Amur River middle section (ANTONOV 2004; BOGUTSKAYA et al. 2008;
KnizaiN 2009; ANTONOV & KNizHIN 2011, 20144, b).

Remarks: from all other members of the genus Thymallus, inhabiting the Amur River ba-
sin and adjacent areas, it differs not only morphologically, but also genetically and by the
body length (ANTONOV & KNizHIN 2014b). Formerly the species was called “big-scale” or
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“large- scale” form of the Amur grayling Thymallus grubii Dybowski, 1869, see ANTONOV
(1995, 2001), BOGUTSKAYA & NASEKA (2004), KNizHIN et al. (2004) and KNizHIN (2009).

9. Thymallus flavomaculatus Knizhin, Antonov & Weiss, 2006 — Yellow-spotted
grayling

Thymallus grubii flavomaculatus Knizhin, Antonov & Weiss, 2006. P. 582, figs. 2, 3 (type
locality: the Anyui River, tributary of the Lower Amur River basin, Russia)

Distribution: upper stretches of bigger tributaries of the Lower Amur River basin, in
some tributaries of the Ussuri River, upper streteches of tributaries of the Japan and
Okhotsk seas, including the Tatar Strait and Tumnin River basins (KNizHIN et al. 2006b;
BoGuTskaya et al. 2008; KNizHIN 2009; ANTONOV & KNizHIN 2011, 2014).

Remarks: in the past, the taxon was accepted as the yellow-spotted ,,form®, e.g., ANTONOV
(2001), FroUEE et al. (2003) and KNizHIN et al. (2004), or as Thymallus sp. 2 in SHEDKO
(2001) and BOoGUTSKAYA & NASEKA (2004), see also KNizHIN et al. (2006b). According to
BogGuTskava et al. (2008), SHEDKO et al. (2013) it is classified as the separate species 7.
flavomaculatus. According to ANTONOV & KN1zHIN (2014a) it differs from Th.grubii in co-
loration and body length, but no difference was found by DNA testing, and therefore they
classified the taxon at the subspecies level (i.e. Th.g.flavomaculatus).

10. Thymallus grubii Dybowski, 1869 — Amur grayling

Thymallus grubii Dybowski, 1869. P. 955, pl. 18, fig. 9 (type locality: the Onon and Ingoda
rivers, the upper Amur River basin, Russia)

Distribution: the species was described by DyBowskr (1869) based on four specimens
from the Onon and Ingoda rivers, in the upper Amur River basin. The current knowledge
of the Amur grayling distribution range is limited to upper and middle parts of the Amur
River basin to the Bureya River basin, including northeastern China and Mongolia
(Kn1zaiN et al. 2004; BOGUTSKAYA & NaSeka 2004; KoTTeLaT 2006; KNizHIN 2009;
ANTONOV & KN1ZHIN 2011). It is known from northern China in the Amur River basin,
including the Sungari, Nenjiang, Yalu, Tumannaya (Tumen) and Huma rivers (SUN & Ma
2011; Ma et al. 2012).

Remarks: it is necessary to highlight that in the Huma River system (the right tributary
of on the northern loop of the Amur River in the China’s province of Heilongjang) was
discovered, based on microsatellite analysis and morphological traits, in addition to T%.
grubii and Th. tugarinae also the third “form”, previously designated as Th. sp. popula-
tions from the Huma River (see SUN & Ma 2011). It should be mentioned that according to
SAFrRONOV et al. (2003) and the genetic data by Ma et al. (2008) the Thymallus articus ya-
luensis Mori, 1928. P. 11 (type locality: the upper Yalu River at Kozan, Korea) was clas-
sified in the synonymy of Th. grubii. Nevertheless according to the new research by Ma
et al. (2016) it is supposed that Th.yaluensis is the valid species (see also ESCHMEYER et
al. 2017).

Svetovidov (1936), after studying 12 individuals of graylings originating from different
parts of the distribution range, classified the Amur grayling subspecies as Th. a. grubei.
Later, some authors accepted his opinion (NIKOLSKII 1956; BERG, 1948; RESHETNIKOV et
al. 1998, 2003; and others). However, by other studies (PIVNICKA & HENSEL 1978), some
authors suggest that Th. grubii is the separate valid species (TUGARINA & KHRAMTSOVA

113



70 CSOP VLASIM, 2017

1980, 1981; SAFRONOV et al. 2003; KNizHIN et al. 2004; BOGUTSKAYA & NASEKA 2004;
KortteLar 2006; KnizHIN 2009): the suggestion has been confirmed by genetic studies
(Ma et al. 2008; SUN & MA 2011; SEMENCHENKO & ATOPKIN 2012; SEMENCHENKO 2013;
etc.).

It must be mentioned that, except of Thymallus grubii, there currently have been the
following taxa from different parts of the Amur River basin specified: Thymallus burejen-
sis, Thymallus flavomaculatus, Thymallus tugarinae, including Thymallus sp. (the Lena
River grayling) or as Thymallus sp. (lenensis) and Th. sp. (populations from the Huma Ri-
ver, China), see ANTONOV (2004), KN1zHIN et al. (2006b), KNizHIN et al. (2007), KNIZHIN
(2009), SuN & Ma (2011), SEMENCHENKO (2013) and ANTONOV & KNIZHIN (2014a).

11. Thymallus mertensii Valenciennes, 1848 — Kamchatka grayling or Mertens’
grayling.
Thymallus mertensii Valenciennes, 1848. P. 453 (type locality: Kamchatka)

Distribution: described by VALENCIENNES (1848) based on M. Mertens’ drawing, without
specifying the type locality (it was known at that time only from the Kamchatka). Eastern
part of the Chukotka Penninsula, the Koryak Autonomous Area and the Kamchatka
Peninsula (CHERESHNEV 1996; RESHETNIKOV et al. 1998, 2003; SHEIKO & FEDOROV 2000;
TokraNOV & SHEIKO 2006; BUGAEV 2007); rivers in the southern part of the Taimyr
Peninsula (Romanov 2005). Applying morphological traits (formula of the dorsal fin,
number of scales in the lateral line, drawing of dorsal fin, etc.) they were defined as Th. a.
mertensii and Th. a. signifer (Richardson, 1823) from the Ob River lower reaches, as well
as between the Ob (lower section) and Yenisei rivers (see Romanov 2004). For improving
knowledge of the species” current distribution range further studies are needed.
Remarks: this taxon was specified as Thymallus arcticus grubei natio mertensi infrasubspe-
cies, see SVETOVIDOV (1936) and BERG (1948). It is classified at present by some authors as
the subspecies Thymallus arcticus mertensii, see CHERESHNEV (1996), RESHETNIKOV et al.
(1998), SHEIKO & FEDOROV (2000), RomaNoOVv (2004, 2005), KNizHIN (2009). Moreover,
some authors (BOGUTSKAYA & NASEKA 2004; KOTTELAT 2006; TOKRANOV & SHEIKO 2006)
accepted it as the valid species Th. mertensii.

12. Thymallus nigrescens Dorogostaisky, 1923 — Hovsgol or Black grayling

Thymallus arcticus nigrescens Dorogostaisky, 1923. P. 76 (type locality: the Lake Hovsgol
[Hovsgol], northern Mongolia).

Distribution: endemic species of the Lake Hovsgol and its tributaries, Mongolia
(Sverovipov 1936; BERG 1948; TuGARINA 2001, 2002; RESHETNIKOV et al. 1998, 2003;
KoTTELAT 2006; TSOGTSAIKHAN et al. 2017).

Remarks: some authors consider the taxon as a member of the species Thymallus arcti-
cus, either in the circle of the subspecies Th. arcticus nigrescens, see GUNDRIZER (1967),
RESHETNIKOV et al. (1998, 2003), TUGARINA (2001), Romanov (2005) or within Th. ba-
icalensis as the subspecies Th. baicalensis nigrescens, see KNizHIN (2009), KNIZHIN &
WEIss (2009). Nevertheless, according to other opinions (SVETOVIDOV 1936; BERG 1948;
KoTTELAT 2006; MATVEEV et al. 2009; AHRENSTORFF et al. 2012; TSOGTSAIKHAN et al.
2017) it is classified as the separate species Th. nigrescens.
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13. Thymallus nikolskyi Kaschenko, 1899 — Nikolsky’s grayling or Upper Ob
grayling

Thymallus microstoma Herzenstein, 1883. P. 244 (type locality: the Chuya River in the
Koschagatsch region, the Altai Mts.) nom. nud.

Thymallus nikolskyi Kaschenko, 1899. P. 131 (type locality: the Tcharysh River, Katun
River, Tom River of upper Kusnetzk, ther upper Ob River system)

? Thymallus nikolskyi var. ongudajensis Kaschenko, 1899. P. 134 (type locality: the Ursul
River, a tributary to the Katun River)

? Thymallus sellatus Kaschenko, 1899. P. 135, pl. 2, fig. 6 (type locality: the Ursul River
basin)

Distribution: it was originally described based on the specimens from seven localities
in the upper Ob River system, including the Katun and Ursul rivers, the Tcharysh River
at the Ust’-Kan and Lake Tel’men’e (KASCHENKO 1899). The Ob River upper stretches
(KNizHIN et al. 2008b; KnizHIN 2009) and the Tom River basin (RomanNov et al. 2011).
Remarks: the species was in the past synonymized with Thymallus arcticus (Pallas, 1776),
see Svetovidov (1936), Berg (1948) and others. Taking into account additional studies it
was shifted to the separate species Th. nikolskyi, e.g. Romanov (2009b), KnizHIN (2009),
KNizHIN & WEIss (2009. P. 12), RomaNov et al. (2011), Romanov et al. (2016, 2017);
RomaNov (2017). The validity of the latter species was also confirmed by genetic data,
see SEMENCHENKO (2013).

14. Thymallus pallasii Valenciennes, 1848 — Pallas’ grayling or East-Siberian
grayling
Thymallus pallasii Valenciennes, 1848. P. 448 (type locality: Kolyma, Russia)

Distribution: described by VALENCIENNES (1848) without specifying the type locality
(only Russia is mentioned; description was based on material collected by Pallas from the
Kolyma River, see BERG 1948). The distribution range usually include: rivers on the Arctic
coast in Eastern Siberia from the Khatanga River to the Chukotka Peninsula including the
Ola River in the Magadan region (See of Okhotsk basin), (see BERG 1948; CHERESHNEV
1996, 2008; RESHETNIKOV et al. 2003; ANTONOV & KNIZHIN 2014D).

Remarks: its distribution range needs to be more specificied. According to RomaNOV
(2005), the type locality of Th. pallasii is the Kolyma River basin; in other parts of distri-
bution range, for example in southern part of the Taimyr Peninsula and in the lower reach-
es of the Lena River, other taxa occur, e.g. Th. arcticus mertensii or Th. a. signifer. The
taxon is in the Russian literature usually considered as the subspecies Thymallus arcticus
pallasii, e.g. see SVETOVIDOV (1936), BERG (1948), RESHETNIKOV et al. (2003), RomaNOV
(2005), KnizHIN (2009), ANTONOV & KN1ZHIN (2014b). According to others authors, it is
the separate valid species T. pallasii, see BOGUTSKAYA & NASEKA (2004), KOTTELAT (2006),
SHEDKO et al. (2013).

15. Thymallus signifer (Richardson, 1823) — Alaska grayling

Coregonus signifer Richardson, 1823. P. 711, pl. 26 (type locality: rivers north of the
Great Slave Lake, Canada), see Eschmeyer et al. (2017), according to Milner (1874) Fort
Simpson, British Columbia, Canada.
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Coregonus thymalloides Richardson, 1823. P. 714 (type locality: rivers north of the Great
Slave Lake, Canada), [young] see Milner (1874)
?Thymallus tricolor Cope, 1865. P. 80 (type locality: Michigan, U.S.A.)

Distribution: the species” distribution range needs further specification, particularly in
Russia, from where CHERESHNEV (1996, 2008) reported its occurrence only in some rivers
from the eastern part of the Chukchi Peninsula. MILNER (1874) described its occurrence in
North America on the Arctic Ocean coast, being distributed to the north up to 62 ° parallels
and between the Welcome and Mackenzie rivers.

Remarks: it must be noted that CHERESHNEV (1996, 2008) suggested that Th. arcticus pal-
lasii, Th. a. mertensii and Th. a. signifer differ from each other by the large complex of
morphological, biological and ecological features. Probably the subspecies Th. a. palla-
sii and Th. a. mertensii in Alaska are the separate species (7. signifer). This taxon was in
Russian literature usually accepted as a subspecies of Th. arcticus, see CHERESHNEV (1996,
2008), RESHETNIKOV et al. (2003), Romanov (2005), KNizHIN (2009). According to others
authors (MECKLENBURG et al. 2002, ESCHMEYER et al. 2017) it was synonymized with 7.
arcticus. KOTTELAT (2006) listed the taxon as the separate species 7. signifer.

16. ? Thymallus svetovidovi Knizhin & Weiss, 2009 — Svetovidov’s grayling or
Upper Yenisei grayling

Thymallus svetovidovi Knizhin & Weiss 2009. P. 6, fig. 2 (type locality: Sharga Gol River,
Mongolia)

?Thymallus arcticus lacustris Gundrizer, 1967 (type locality: lake in the Bol’shoy Yenisei
drainage)

Thymallus arcticus arcticus natio rufocaudatus Kafanova, 1970 (type locality: lake locat-
ed in the upper Chulyshman River, upper reaches of the Ob River)

?Thymallus arcticus dentatus Gundrizer, 1979. P. 15 (type locality: area of Lakes Kara-
Khol in the Kham-Syra River system, the Bol’shoy Yenisei drainage, Tuva, Russia)

Distribution: in the upper stretches of all rivers within the Yenisei River basin (GUNDRIZER
1967, as Thymallus arcticus lacustris; KNizHIN & WEIss 2009; Knizain 2009, 2011).
Russian area: e.g. the Abakan River upper stretches in Khakassia, as well as the sources
of the Bol’shoy Yenisei and Belin rivers in Tuva (KN1ZHIN & WEISS 2009; KNizHIN 2009,
2011). KoTTELAT (2006: 26) this species accepted as Thymallus sp. 1, (see KNIZHIN & WEISS
2009).

Remarks: taxonomic status of this newly described species has not been not clear yet. Thus,
according to authors” unpublished data with the special respect to morphology, the species is
very similar to the subspecies Thymallus arcticus lacustris Gundrizer, 1967. With respect to
the principle of priority of the scientific name according to the ICZN the study by GUNZINGER
(1967) can be accepted. Therefore Thymallus svetovidovi Knizhin & Weiss, 2009 should be
considered as a junior synonym of 7h. lacustris Gunrizer, 1967. However, it is also sug-
gested (RomaNov 2009b) that specimens of 7Th. svetovidovi in Southern Siberia from the
Yenisei River upper stretches are very close to Th. nikolskyi. Therefore, Th.svetovidovi
could be accepted as a junior synonym for Th. nikolskyi. For final clarification of this taxo-
nomic and nomenclatoric question further detailed research is needed.

17. Thymallus thymallus (Linnaeus, 1758) — European grayling
Salmo thymallus Linnaeus, 1758. P. 311 (type locality: rivers of Europe)
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Distribution: the European grayling is widely distributed across Europe from the Pyrenees
to the Ural Mountains (KOTTELAT & FREYHOF 2007; KNizHIN 2009). Nothern boundary of
its distribution in Russian waters is limited by rivers in the Ural Mountains, flowing to the
northern and southern directions. The so called ,,Arctic* or Siberian grayling (ZINOV’EV
& BoGpanNov 2012) occurs in rivers flowing on eastern slopes of the above mountains
(according to authors” opinion, the latter is the species complex). The European grayling
occurs in two core areas (KOSKINEN et al. 2002); the majority of populations is being found
in southern Europe and a lesser part is distributed throughout the western area, including
England and Denmark. It is also known from mountain rivers in the former Yugoslavia
(Slovenia and Serbia), where the southern zone of its European distribution is located, see
SUSNIK et al. (2001) and JANKOVIC (2010).

Remarks: OLiva & NaiksataMm (1974) had studied plastic and meristic traits in the
grayling from various European sites, intraspecific variability was found to relatively low.
KoskINEN et al. (2000) studied genetic lineages and postglacial colonization of the gray-
ling (Thymallus thymallus) in Europe. JURCZYK & BrzUzAN (2003) analyzed genetical
parameters of graylings from Poland, MARIC et al. (2011) published results on genetic
diversity in Serbian grayling populations. A sharp decline in many populations (genetic
bottleneck effects) in the species in Europe was analyzed by SWATDIPONG et al. (2010).
HAUGEN & VOLLESTAD (2001) summarized data on life history in the grayling from the
last century. Despite the existence of various genetic studies on many European grayling
populations, only one widespread valid species (Thymallus thymallus) is for the present
identified in European waters (except for the Italian endemic species Thymallus aeliani).
Reports on genetic variability suggest that at least the Adriatic and Loire populations are
distinct lineages, but diagnostic morphological data have not been yet available. Because
of extensive stocking throughout the northern Adriatic basin it might be too late to study
the original morphology, genetics, and distribution (FREYHOF 2014). The relationship be-
tween total length (L) and weight (W) of the largest angled Thymallus thymallus individu-
als (n=139,41-57cm, 0.7-2.4kg) in the former Czechoslovakia was published by HANEL
(1989). The above relationship was as follows: logW = - 2.7986 + 1,69971og L. HORKA et
al. (2015) reported that hatchery-reared graylings displayed greater total migration distan-
ce over the study period (total migration) than did wild fish, which was caused mainly by
their dispersal in the downstream direction.

18. Thymallus tugarinae Knizhin, Antonov, Safronov & Weiss, 2007 — Lower
Amur grayling or Tugarina’s grayling

Thymallus tugarinae Knizhin, Antonov, Safronov & Weiss, 2007. P. 141, figs. 2-3 (type
locality: the Anyui River, the Amur River basin)

Distribution: currently, the species” distribution range includes northern Sakhalin Island,
the Amur River estuary, Lower Amur River stretches and also partly in the central and up-
per Amur River basin, including the Tatar Strait, Primorsky Krai and Uda and Tugur rivers
belonging to the continental part of the Sea of Okhotsk (SAFroNOV et al. 2001, as Th. gru-
bii; SAFRONOV et al. 2003, as Th. grubii; KnizHIN et al. 2007; SAFRONOV 2009; MIKHEEV
2010; ANTONOV & KN1ZHIN 2011, 2014a; ANTONOV 2012; SEMENCHENKO 2013; DYLDIN
& OrLov 2016). The Lower Amur grayling was confirmed by genetic data, namely by mi-
crosatellite analysis (Ma et al. 2009, SUN & MaA 2011) in the Huma River and some rivers
in the Amur River basin in northern China.
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Remarks: till description of the species Th. tugarinae from local populations inhabiting
Sakhalin waters and the Amur River basin were classified as Th. arcticus, Th. arcticus gru-
bii or Th. grubii, see DYLDIN & ORLOV (2016). According to the present knowledge, the
species Th. grubii is not a member of the Sakhalin ichthyofauna, because its current occur-
rence is limited only to the type locality (see text on Th. grubii).
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