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1. Species (common and scientific names)

tral side by a thin black line and becomes a dull gray
after the end of summer. The tail is rather short and
dark gray. The robust feet are black. Within pairs, the
male is most often larger than the female. The crèched
chick is feathered with brown down before developing
thick brown dunes that are maintained until around
10 months of age (fig. 2). The beak is blackish until
the chick molts into immature plumage. The auricular
patches of immature birds are much paler (yellow) than
those of adults. The king acquires adult plumage at the

King penguin, Aptenodytes patagonicus

2. Description of the Species
The king penguin is one of two extant species in the
genus Aptenodytes. Together with its close relative, the
emperor, the king differs from other penguins in its
large size, long and thin beak, and bright colors. Paleontological evidence suggests that about 3 million years
ago, a third Aptenodytes species, the Ridgen’s penguin
(A. ridgeni), lived in New Zealand (Fordyce and Jones
1990; Williams 1995). The genus Aptenodytes split off
around 40 million years ago from the branch that led to
all other living penguin species (Jouventin 1982).
The king, the second-largest penguin, differs from
the emperor in its thinner appearance and the marked
auricular and brighter orange patches that extend as
a narrow stripe around the neck (fig. 1). Unlike the
emperor penguin, the king has an unfeathered tarsus. The head, chin, and throat are blackish. The lower
beak mandibles are orange to bright pink. The eye is
brown with a thin, dark iris. The flippers are proportionally larger than the emperor’s and ventrally white
with blue black at the tip. The dorsal side of the body,
ranging from the neck over the back to the tail and the
feathered legs, looks bright silver blue after the molt.
The dorsal plumage is separated from the white ven-

Fig. 1. King

penguin showing orange-yellow auricular patch on the head and
orange on the lower mandible. (P. Ryan)

Fig. 2. Adult

king penguin near a king penguin chick. The brown-feathered
chicks were thought to be a separate species and were called “oakum
boys” because they resembled sailors who became covered in tar and
hemp when filling cracks between the boards on ships. (P. D. Boersma)
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Fig. 3. Distribution

and abundance of
the king penguin.

age of three years (Williams 1995).

3. Taxonomic Status
The king penguin, first described in 1778 by the English naturalist John Frederick Miller, was distinguished
from the emperor penguin in 1844 by George Robert
Gray (Gray 1844). The generic name Aptenodytes is
derived from the ancient Greek and means “without
the capacity to fly,” and its specific epithet patagonicus
is derived from “Patagonia.” Several subspecies have
been suggested, but two are currently recognized: A.
p. patagonicus breeds in the South Atlantic Ocean, and
A. p. halli breeds in the southern Indian and Pacific
Oceans. Some distinct variation in size occurs by locality, but accurate and comparable data are lacking. For
example, the flipper lengths of kings at the Crozet
Islands and Marion Island are about 5% longer than
in South Georgia Island. Conversely, flipper lengths of
birds from the Kerguelen Islands are about 16% smaller
than on Crozet (table 1.1). The Crozet and Kerguelen
archipelagoes lie only 1,400 kilometers apart, but penguin populations appear genetically isolated from one
another (Viot 1987). Body mass also varies by locality.
For example, birds from South Georgia are as much as
25% heavier than the Crozet birds during courtship.

4. Range and Distribution
King penguins breed on sub-Antarctic islands between
latitude 45° south and 55° south, namely on the Falkland/Malvinas Islands and South Georgia Island in
the South Atlantic Ocean, on Prince Edward, Crozet
8
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(including Cochons, Possession, and l’Est), Kerguelen,
and Heard Islands in the southern Indian Ocean, and
on Macquarie Island in the southwestern Pacific Ocean
(table 1.2; fig. 3). One breeding pair has been reported
from the South Sandwich Islands, but consistent breeding awaits confirmation. All breeding sites are generally
located within a distance of 400 kilometers from the
Antarctic Polar Front.
The king’s foraging ecology, including their range
and distribution in relation to marine features, is one
of the most extensively studied among marine vertebrates. During summer, irrespective of the location of
their breeding site, their at-sea distribution is strongly
dependent on frontal zone features, particularly the
Antarctic Polar Front. However, the Sub-Antarctic
Front is also frequented by birds from some breeding sites (Crozet Islands [Bost et al. 2009], Falklands/
Malvinas [Pütz 2002; Pütz and Cherel 2005]).
In autumn and winter, birds caring for chicks forage
beyond the Antarctic Polar Front, in Antarctic waters,
up to the limit of the pack ice (Moore et al. 1999; Pütz
et al. 1999; Bost et al. 2004). Only birds from the small
breeding colony of the Falklands/Malvinas make use of
the slope of the Patagonian Shelf up to 38° south (Pütz
2002). In general, the kings’ winter foraging area is
encompassed by the Antarctic Polar Front to the north
and the Antarctic Divergence (up to the limit of the sea
ice) to the south. Breeding birds foraging very close
to the colonies, over slope waters, at the end of their
return trips in winter, can return with almost-intact
prey in their stomachs (Cherel et al. 1996).

Fig. 4. Adult

king penguin with an
egg threatens to peck another king
penguin. (P. D. Boersma)

Where adult nonbreeders and immature birds
disperse is unknown. Juveniles probably disperse off
the Polar Frontal Zone as far as 60° south (Ainley et
al. 1984), that is, in the same sectors used by juvenile
emperor penguins (Kooyman et al. 1996).

5. Summary of Population Trends
King populations throughout the Sub-Antarctic have
increased since the end of the last century following
a drastic decline during the 19th and the beginning of
the 20th century (Macquarie Island [Rounsevell and
Copson 1982], Heard Island [van den Hoff et al. 1993],
Kerguelen Islands [Weimerskirch et al. 1989], Crozet
Islands [Delord et al. 2004], Marion Island [Williams
et al. 1979], South Georgia Island [Lewis Smith and Tallowin 1979], Falklands/Malvinas [Otley et al. 2007]).
The king population declined due to exploitation associated with the sealing industry (Conroy and White
1973; Conroy 1975; Rounsevell and Copson 1982). Most
of the colonies grew rapidly between 1970 and 1990,
sometimes at a rate especially high for a long-lived seabird (Weimerskirch et al. 1992).
During the past 15 years, population variability was
high (table 1.2). Recent surveys indicate that several
large colonies appear to have decreased and stabilized
at a lower population level. The population has begun
to stabilize over the past decade, and we estimate the
global population at 1.6 million annual breeding pairs
(range 1,584,320–1,728,320). The counts occur in January, at peak or just following peak egg laying (fig. 4).
Therefore, the numbers of breeding pairs are under-

estimates, because they do not include the pairs that
failed before the counts or late-nesting pairs that lay
eggs until mid-March. The 18-month breeding cycle
of this species means the proportion of late breeders
is regulated primarily by the breeding success of the
preceding year.

6. IUCN Status
Since 2004, the International Union for Conservation
of Nature (IUCN) has listed the king penguin in the
Least Concern category on its Red List of Threatened
Species (IUCN 2011). The population size is large, and
colonies have recently increased and/or stabilized at all
breeding sites throughout its range.
Legal status. This species is protected throughout its

range, with colonies located either in designated nature
reserves or sites of special scientific interest administered by the respective national authorities and regulated by management plans.

7. Natural History
Breeding biology. Kings have a breeding-molt cycle
of more than one year, the longest among seabirds
because the chicks fast during the winter. The life cycle
was studied in detail at South Georgia Island (Stonehouse 1960; Olsson 1996; Olsson and Brodin 1997) and
the Crozet Islands (Barrat 1976; Weimerskirch et al.
1992; Gauthier-Clerc et al. 2001; Descamps et al. 2002)
and investigated at Marion Island (du Plessis et al. 1994;
van Heezik et al. 1994) and the Falklands/Malvinas
King (Aptenodytes patagonicus)
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Fig. 5. King

penguins nesting on Salisbury Plain, South Georgia Island. (P. D. Boersma)

(Otley et al. 2007).
Kings often breed in large, dense colonies (mean
density about 2 breeders per square meter, [Barrat
1976]) located on flat, sandy beaches or near-shore
valleys (fig. 5). Protection against the dominant wind
direction during winter is a determinant of colonization and colony breeding success (Weimerskirch et al.
1992).
The breeding cycle lasts about 14–15 months from
courtship to chick fledging (but see Otley et al. 2007).
This unusual extended cycle results from the large
size of the bird and the halting of chick growth from
autumn to early spring. Some chicks fast for up to five
months during winter before being fed by their parents
and fledging (Cherel et al. 1987). The extended breeding
cycle means that colonies are continuously occupied
with crèched chicks throughout the year. The reproductive cycle (n) begins at the end of winter and is initiated mostly by failed breeders of the current year (cycle
n-1) returning to the colonies for the prenuptial molt
(date of first arrival: Crozet, range 22 Sept.–1 Oct., n = 3
years; South Georgia, range 8 Sept.–6 Nov.) (Weimer10
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skirch et al. 1992; Williams 1995). Males and females do
not arrive to molt at the same time, which results in a
low rate of mate fidelity (28.6 % [Barrat 1976]). After
their molt, they forage at sea for more than two weeks
(Crozet, 17.1 ± 0.5 days, n = 3 years [Descamps et al.
2002]) before returning to shore between late October
and December. Penguins come to the colonies with
large body reserves, approximately four kilograms
(Weimerskirch et al. 1992; Cherel et al. 1993; Gauthier-Clerc et al. 2001), as they have to fast during the
first part of breeding (courtship and early incubation
for males), and insufficient body reserves may induce
a delay or even complete breeding failure (GauthierClerc et al. 2001).
The laying period is asynchronous and extends over
four months, from early November to mid-March, but
with considerable variation between breeding sites
and years (fig. 6). At Crozet, the mean laying date over
three consecutive years ranged from 22 December ±
19.5 days to 14 January ± 15.9 days (Weimerskirch et al.
1992). A marked laying peak usually occurs between
the second half of November and the second half of

December, corresponding to the so-called early breeders (Gauthier-Clerc et al. 2001). The king penguin, like
its close relative, the emperor penguin, has no nest
and incubates its single large egg on its feet (table 1.3),
sheltered by a feathered-skin pouch (fig. 7). Incubation
lasts around 54 days. Re-laying is rare and occurs only
when the egg is lost during incubation (Weimerskirch
et al. 1992).
From courtship to hatching, the two parents
exchange duties six times, one incubating while the
other forages at sea (Descamps et al. 2002). Hatching
may take 2–3 days, but the chick can be fed through a
hole in the shell. Chicks have a thin covering of down
and are brooded while balanced on their parents’ feet
(fig. 8). From hatching to crèching, both parents alternate brooding duties, each making four to five foraging
trips usually 4–12 days in duration. This period lasts
about one month before the chicks form crèches, by
mid-February (fig. 9). During mid-April (15–26 April
[Weimerskirch et al. 1992]), the almost fully grown
chicks usually have gained extensive body reserves
(Cherel et al. 1993) (fig. 10). At the same time, the adults
start to desert the colony for extended periods because
of the scarcity of prey (Charrassin and Bost 2001). During the winter period, the chicks lose weight, fast, and
get an average of 4.7 feeds from their parents between
1 May and 31 August (Crozet, n = 3 years [Descamps et
al. 2002]). Parents return to feed chicks usually by midSeptember and continue to feed them until the chicks
fledge. The chicks’ molt occurs between the second half
of November and early January.
Breeders usually lay eggs every year, even when failure is almost certain, late in the season. At best, successful breeding occurs every two years (Olsson 1996;
Jiguet and Jouventin 1999). Birds that ended molt early
(October) have their eggs between mid-November
and early January (early breeders), thereby maximizing the likelihood that their chicks will have sufficient
energy reserves to survive the winter fasting period.
Conversely, kings that ended their molt later, that is,
in December and January (late breeders), do not have
eggs until late January to March, and thus their chicks
crèched with insufficient energy reserves for the winter
fast. The heavier the crèched chick, the higher its probability of fledging (Cherel et al. 1987).

Fig. 6. King

penguins are a bill length away from their neighbors as they
keep their eggs and young chicks on their feet. (P. Ryan)

Fig. 7. Adult

Boersma)

Fig. 8. King

king penguin incubating an egg at South Georgia Island. (P. D.

penguin with chick between its feet. (P. D. Boersma)

Fig. 9. King

penguin chicks fatten up for the winter and enjoy the close
contact with other chicks as they wait for their parents. (P. Ryan)

Prey and foraging ecology. With the exception of the
King (Aptenodytes patagonicus)
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Fig. 10. Adult king penguin is lost in a crowd of chicks that must fast in the
winter when adults depart the colony, leaving the chicks without food
until they return. (J. Weller)

Falklands/Malvinas, all king breeding sites are located
within the vicinity of the Antarctic Polar Front. Many
aspects of the kings’ foraging ecology have been intensively studied at various breeding sites, including their
diving behavior (Kooyman et al. 1992; Pütz et al. 1998;
Charrassin et al. 1998, Charrassin et al. 1999; Moore
et al. 1999; Charrassin and Bost 2001; Bost et al. 2002;
Charrassin et al. 2002; Wienecke and Robertson 2006;
Pütz and Cherel 2005; Bost et al. 2007) and diet (Adams
and Klages 1987; Hindell 1988; Cherel and Ridoux 1992;
Olsson and North 1997; Moore et al. 1999; Cherel et al.
2002). Except for the emperor penguin, no bird is able
to dive deeper (up to 440 m [Charrassin et al. 2002]),
although mean foraging depths are between 100 and
200 meters, increasing from incubating to crèching
(Charrassin et al. 2002) and during winter (Moore et
al. 1999). Regardless of the breeding location, kings are
specialized predators that target mainly lanternfish
(myctophids), that is, small, schooling mesopelagic
fish (review in Cherel et al. 2002). These fish constitute the bulk of mesopelagic fish in the Polar Frontal
Zone (Sabourenkov 1991) and are caught by pursuitdiving, mostly during daylight hours (Pütz and Bost
1994). King penguins dive synchronously (Pütz and
Cherel 2005). During winter, the proportion of squid
(e.g., Moore et al. 1998) in the diet increases up to 64%
by biomass for breeders feeding their chicks (Cherel
12
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et al. 1996). When myctophid availability decreases,
kings catch some other pelagic fish such as the ice fish
(Champsocephalus gunnari) (Bost et al., unpubl. data).
Predators. At some breeding sites, killer whales (Orcinus orca) are the major at-sea predator targeting both
adults and fledglings during their departure from and
arrival on the beach. Vagrant young leopard seals
(Hydrurga leptonyx) also prey on king penguins during
their winter sojourn along sub-Antarctic coasts. Some
adult male Kerguelen fur seals (Arctocephalus gazella)
at Marion Island (Hofmeyr and Bester 1993) and the
Crozet Islands (Charbonnier et al. 2010) regularly take
king penguins, and South American sea lion (Otaria
flavescens) bulls prey on kings at the Falklands/Malvinas (Pütz, pers. obs.).
Ashore, the sub-Antarctic and Antarctic giant
petrels Macronectes halli and M. giganteus prey
on injured penguins or penguins in poor condition
(Hunter 1983). Giant petrels also take chicks, mostly
those in poor body condition, but can also catch and
kill full-grown, healthy chicks, sometimes at night (Le
Bohec et al. 2003). Predation by skuas (Stercoraria spp.)
is mostly on deserted eggs or eggs robbed from inexperienced breeding birds when mates are exchanging
nest duties. The lesser sheathbill (Chionis minor) takes
mostly deserted eggs and unattended small chicks, but
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Fig. 11. A fat juvenile king penguin sleeps with its bill under its wing as it
gets ready to molt at Neko Harbor, Antarctic Peninsula. Note the lack of
yellow or orange plumage. (P. D. Boersma)

Fig. 12. The annual cycle of the king penguin is about 17 months, the longest
of any penguin species.

it also steals food when chicks are fed by their parents
during winter and spring (Verheyden and Jouventin
1991). In the Falklands/Malvinas, turkey vultures and
crested caracaras prey on abandoned eggs and chicks
(Pütz, pers. obs.).

in anticipation of fasting and growing new feathers
(Cherel et al. 1993; Cherel et al. 1994). Kings reach their
peak body mass at the very beginning of the molting
process and suffer their greatest mass loss during the
molting fast, corresponding to about 51% and 45% of
the initial weight of early and late breeders, respectively
(Weimerskirch et al. 1992).

Molt. The first penguins coming ashore to molt are

unsuccessful breeders (fig. 11). The peak of their molt is
17 October ± 4.6 days at Crozet (n = 3 years [Descamps
et al. 2002]) and before November at the Falklands/
Malvinas (Otley et al. 2007). Molting birds usually congregate along the banks of rivers, which they often use
as a freshwater supply. The peak of molt for successful breeders is from late November to early January at
both sites. Between fledging and the beginning of the
molt, successful parents spend one month at sea. For
early molters, molt duration is the same at the northern and southern limits of the range (Crozet, 31.0 + 3.9
days [Weimerskirch et al.1992]; South Georgia, 31.2
days, range 27–36 [Stonehouse 1960]). At Crozet, the
molt duration of successful breeders is shorter (22.7
+ 1.0 days [Weimerskirch et al. 1992]), indicating that
molt duration depends on the outcome of the previous breeding season. During molt on land, the birds
replace all their feathers and also their mandible plates.
Feather growth begins at sea when penguins build
up their energy reserves, including fat, and protein

Annual cycle. The king has one of the most unusual
annual cycles of any of the penguins. It takes eighteen months to rear one chick, which means there is
an overlap during the summer months when both eggs
and large chicks are present. See figure 12.

8. Population Sizes and Trends
In recent decades, king populations have increased
across their range (table 1.2). Exploitation of penguins
for their oil associated with the sealing industry in the
19th and early 20th centuries resulted in their population decline. After commercial exploitation ceased,
king populations quickly recovered during the second
part of the 20th century at all breeding sites (Macquarie Island [Rounsevell and Copson 1982], Heard Island
[van den Hoff et al. 1993], Kerguelen Islands [Weimerskirch et al. 1989], Crozet Islands [Delord et al. 2004],
Marion Island [Williams et al. 1979], South Georgia
Island [Lewis Smith and Tallowin 1979], Falklands/
King (Aptenodytes patagonicus)
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Malvinas [Otley et al. 2007]). The largest population
occurs on the Crozet Islands (at least 612,000 pairs, i.e.,
about 50% of the global population). However, whereas
the breeding colonies on Possession Island are counted
annually, no recent data are available for the world’s
largest king colony at Hogs Island (500,000 pairs in
1988 [Guinet et al. 1995]). Kerguelen and Heard Island
colonies were slower to recover and are still increasing. At Macquarie Island, the most recent estimate is
of 150,000–170,000 breeding pairs (Parks and Wildlife
Service 2006), representing an increase of 4–6% per
year since 1984 (D. E. Rounsvell, unpubl. data), with
recent recolonization of collapsed colony sites (Van
Den Hoff et al. 2009). The South Georgia population
is now approximately 450,000 pairs, an increase of 11%
per year since 1985–86 (P. N. Trathan, pers. comm.).
The Falklands/Malvinas population fledged the first
chick in 1965 and is estimated at more than 1,000 pairs
(Otley et al. 2007). The breeding pairs in the king colony at the Falklands/Malvinas has increased recently
after declining slightly or being stable for a decade
(Pütz, unpubl. data).
More king penguins are visiting the coasts of Tierra
del Fuego to molt, and breeding is anticipated. The total
breeding population is currently estimated at approximately 1.6 million pairs (table 1.2), and the population
is expected to increase in at least some localities (e.g.,
Kerguelen Island, the Falklands/Malvinas). Recent surveys also indicate that several large colonies have stabilized or decreased compared to the beginning of the
21st century.

son and van der Jeugd 2002]) (table 1.4). Juvenile and
immature survival also appears to be relatively high
(Olsson and van der Jeugd 2002; Gauthier-Clerc et
al. 2004). Breeding success is highly variable (Crozet,
1986–88, 30.6%, range 0.7–53.2% [Weimerskirch et al.
1992]; Crozet, 1997–2001, range 20–34% [Descamps et
al. 2002]; Gauthier-Clerc et al. 2004) and comparatively
low, which is a direct consequence of the mix of early
and late breeders; this in turn is affected by each individual’s breeding success in the previous year. Breeding
success of birds that did not breed or failed in a previous breeding attempt is much higher (51–60%) than for
birds that previously bred successfully (5% [Le Bohec et
al. 2007]). Thus, the increase in size of the king population was probably caused by a combination of high
survival rates for adults, juveniles, and immatures and
the relatively high breeding frequency. Furthermore, an
increased food supply (myctophid fish) made available
by the reduction of whale stocks may have had a positive impact on king penguins (Laws 1977; Rounsevell
and Copson 1982).
Some populations have stabilized since the mid1990s (e.g., Crozet Islands). These populations were
approaching carrying capacity during the early 1990s,
and climatic factors, such as the Southern Oscillation
Index, may have modified their population dynamics
(Delord et al. 2004). The warm phase of the Southern
Oscillation and warm sea surface temperatures in foraging areas may negatively affect kings’ breeding success and adult survival (Le Bohec et al. 2008).

9. Main Threats

nate species in term of conservation status, with either
increasing or stable populations throughout its breeding range. In contrast to the majority of southern seabirds, introduced predators such as cats and rats have
had no proven impact on the species.
Increasing tourism within the sub-Antarctic regions
could induce disease outbreaks among king colonies.
For example, unknown diseases killed at least 250 to
300 kings in 1992–93 at Marion Island (Cooper et al.
2009).
The most important potential threats may be a
change in the availability of their main prey. Myctophid fish were commercially exploited by the end of
the 1970s and the beginning of the 1990s, with more
than 200,000 tons harvested in the South Georgia sec-

Human exploitation probably caused the collapse of
king populations during the 19th and early 20th centuries when penguins were killed for their oil by the
sealing industry. At some breeding sites, populations
were either exterminated (e.g., Heard Island) or at
least substantially reduced. The cessation of sealing
likely explains the exponential increase of subsisting
populations and the recolonization of former breeding
sites (Conroy and White 1973; Rounsevell and Copson
1982). Demographic studies at two breeding localities
indicate very high adult survival at least since the mid1970s (Crozet, 1975–90, 90.7–95.2% [Weimerskirch
et al. 1992]; Crozet, 1998–2003, 90.6% [Le Bohec et
al. 2007]; South Georgia, 1992–96, 83.0–97.7% [Ols14
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Potential threats. The king is one of the most fortu-

tor (Collins et al. 2008). Several attempts to develop
new commercial fisheries on a limited scale within the
Southern Ocean are ongoing. A large, uncontrolled
development of myctophid fisheries close to key foraging areas, especially in the southern Indian Ocean
sector (Kerguelen) or in the Scotia Sea (South Georgia)
may have deleterious effects on the foraging success
and populations of the king.
In the long term, projected temperature increase in
the Southern Ocean may also drastically modify king
colony distribution and populations (Peron et al. 2012).
For example, Intergovernmental Panel on Climate
Change (IPCC) models predict a linear increase of
2°C in sea surface temperature in the southern Indian
Ocean by the end of the 21st century. The Crozet population of kings is of concern for the following reasons:
(1) it depends on distant, dynamic frontal zones, (2) it
holds more than half of the world’s population (Delord
et al. 2004), and (3) demographic parameters might be
negatively affected by warm sea surface temperatures
within the foraging areas (Le Bohec et al. 2008). Such
an increase in sea surface temperature should lead to a
decrease in sea-ice extent and a significant southward
shift (around 2.5° in latitude) of the position of the Antarctic Polar Front, the key king foraging area (Bost et
al. 1997, 2009; Peron et al. 2012). As a consequence, the
minimal distance from the colony to the limit of the
front is predicted to double by 2099 during the incubation and brood, with a mean distance of approximately
800 kilometers during summer.
Long-term tracking data for foraging king penguins
breeding at Crozet indicate that during “warm” years,
the predicted foraging zones are much farther south
and hence penguins increase their foraging range
(Bost et al., in prep.). A maximal foraging range of 750
kilometers during brooding increases the trip duration to more than three weeks. Breeding and foraging
data indicate that the probability of partner desertion
drastically increases after a threshold of 22 days without relief. Thus, given the energetic constraints of the
chick during brooding, the projected increase in traveling distance in the southern Indian Ocean will prevent
successful chick rearing (Peron et al. 2012) and hence
negatively affect demographic parameters and population sizes (Le Bohec et al. 2008). The projected situation appears similar for kings on Marion Island, and
it remains to be seen whether they can adapt to these

changing scenarios. Satellite-tracked Magellanic penguins (Spheniscus magellanicus) that made trips farther
from the nest had lower reproductive success (Boersma
and Rebstock 2009). Thus, the warming of the Southern Ocean represents a major threat for king penguins,
especially in the southern Indian Ocean, without major
adaptations in foraging strategies or timing of reproduction. These environmental changes may occur at
time scales too short to allow rapid adaptation of this
long-lived species.

10. Recommended Priority Research
Actions for Conservation
The following research actions are a priority for conservation:
1. Determine the marine habitats used, especially during winter, in the first years of life and for nonbreeding adults. Extensive short- and long-term data sets
on the foraging ecology and habitat use of breeding birds are already available during the summer
months for some key localities (Crozet, Marion,
Kerguelen, and South Georgia). More information
is needed on breeding birds during the austral winter, when they disperse widely (Pütz 2002; Bost et
al. 2004). Finally, place special emphasis on determining the trophic niche of nonbreeding birds. This
group includes not only nonbreeding adults and
failed breeders but also juveniles (during their first
year at sea) and immature birds (three to four years
old).
2. Model the foraging habitat to determine the most
relevant physical and biotic parameters determining the foraging distribution. Pay special attention
to the southernmost breeding locations, because of
predicted rise in water temperature in the Southern
Ocean.
3. Project foraging responses in marine habitats in
light of future changes in sea surface temperature.
Analysis of contrasted foraging responses during warm and cold years could inform a modeling
approach for projecting penguins’ at-sea distribution given variation in sea surface temperature.
4. Complete a census of all breeding populations at
regular intervals in order (STET) to detect temporal trends and potential interactions with environmental changes.
King (Aptenodytes patagonicus)
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5. Reconsider the taxonomic status of the different
populations through genetic analysis. The results of
combined genetic, morphological, and behavioral
analysis may help clarify the taxonomic status of
the different populations.

11. Current Conservation Efforts
Access to all king breeding sites is restricted, and
permits from the respective national authorities are
required for research and conservation purposes.
Ecotourism, where it occurs, is strictly regulated.
Procedures for preventing the outbreak of diseases
at sub-Antarctic islands (Kerry et al. 1999) are generally applied. At Crozet and Kerguelen Islands, all the
king colonies are under protection and included in
the Réserve Naturelle Nationale des Terres Australes
et Antarctiques Françaises, a natural reserve. At Macquarie Island, the colonies are included in the World
Network of Biosphere Reserves under UNESCO’s Man
and the Biosphere Programme. The colonies of Marion
Island and Prince Edward Island are part of a Special
Nature Reserve under the South African Environmental Management: Protected Areas Act. South Georgia
penguins live in a special protected area within the
Environmental Management Plan for South Georgia. In
the Falklands/Malvinas, all wildlife is protected under
the Conservation of Wildlife and Nature Bill 1999.

12. Recommended Priority Conservation
Actions for Increasing Population Resilience
and Minimizing Threats and Impacts
1. Implement marine protected areas (MPAs):
Because of the imminent risk of the development
of a commercial fishing industry targeting myctophid fish (the main king penguin prey), conservation efforts should focus on the development of
marine sanctuaries or other MPA regimes in waters
surrounding the respective breeding sites. Management of potential myctophid fisheries should
take into account the periods when penguins’
energy requirements are highest in order (STET)
to limit any impact of prey depletion on the foraging range, namely the post-molt (November) and
the brooding and early crèche (i.e., mid-January to
mid-March) stages. At present, three king breeding sites are included in two recently established
MPAs: Macquarie Island and Heard Island. Three
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other MPAs are planned around Marion and Prince
Edward Islands, the Crozet and Kerguelen archipelagoes, and South Georgia Island.
2. Establish high-seas MPAs: Existing and planned
MPAs encompass only part of the kings’ oceanic
habitat and do not include the main feeding areas.
Establishing high-seas MPAs in key feeding areas
outside national jurisdiction is key to protecting
oceanic predators such as king penguins.
3. Restrict access to colonies: Ecotourism activities
and access to the colonies must be controlled, especially within the context of possible disease outbreaks in sub-Antarctic localities.
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Table 1.1

Biometry of adult King penguins according to sex and locality
Males

Females

Unsexed

References

Flipper length
Crozet
South Georgia

360 (23)
343 (70)

Barrat 1976
Stonehouse 1960

Bill length
Crozet
South Georgia
Macquarie

125 α (23)
137 (70)
114.9 α ±3.4 (5)

Barrat 1976
Stonehouse 1960
Marchant and Higgins 1990

Foot length
South Georgia

185 (70)

Stonehouse 1960

Body mass
Crozet
start of courtship1
start of courtship2
start of courtship3
start of courtship1
chick rearing *
chick rearing *

12.8
13.9
11.6
16.0
10.8
11.1

0.2
0.7
1.1
0.6

10.5–15.7
11.9–15.6
9.3–13.1
13.8–17.3
7.8–12.8
9.9–12.5

flipper length

353
331

335–378
310–355

bill length

119 α
129 α
114.1 α

109–127
116–142
109.6–118.5

Foot length

178

160–202

Body mass
start of courtship1
start of courtship1
chick rearing*
chick rearing*

11.5
14.3
9.9
10.3

0.8
0.6

9.3–12.5
13.2–6.2
8.4–11.6
9.3–11

Flipper length

337
325
378

12
10
3

Bill length

92.3 β
87.6 β

6.7
4.9

2.9

Barrat 1976
Gauthier-Clerc et al. 2001
Gauthier-Clerc et al. 2001
Stonehouse 1960

The measurements are in mm and the body mass in kg. Flippers were measured from the axilla to the body side; bill length from tip to mandibular plate
excepted for mensurations indicated as α (from the base of mandibular plate to the tip) and β (culmen length). 1: unknown breeding success; 2: males
successfully relieved during incubation; 3: males deserted during incubation; *: brooding period, relieved breeders (February-early March, 1 year).
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Table 1.2

Estimated numbers of King penguin incubating and status of colonies monitored

Area

Location

Annual
Year
breeding pairs

Study period

Long term
trend

Population
status

Sources

Atlantic Ocean

South Georgia

c. 450 000

2002

1986–2002

Increasing

Increasing

Saudner 2006
Woehler and Croxall 1997
P.A. Prince and S. Poncet u/p

Fakland Is.

c.1 000

2010

1980–2010

Increasing

Increasing

Clausen and Huin 2003
Pütz, unpubl. data

1995

_

Unknown

Unknown

P. Harrison in Prince and Croxall
(1996)

South Sandwich 1
Is.
Indian Ocean

Prince Edward & 6
Marion Is.
7 000
Prince Edward
Is.

2 000

2008

1952–2009

Increasing

Stable

Crawford et al. 2003
Crawford et al. 2009

Marion Is.

65 000

2008

1952–2009

Increasing

Stable

Crawford et al. 2003
Crawford et al. 2009

Crozet Is.

611 700–735 700

Île de la Possession

79,700

2009

1962–2003

Increasing

Increasing

Weimerskirch et al. 1992
Delord et al. 2004,
Weimerskirch et al. unpublished
data

Île de l’Est

100,000

1984

1970, 1984

Stable

Unknown

Despin et al. 1972
Jouventin et al. 1984

Île aux Cochons 432,000–
556,000

1988

1962–1998

Increasing

Unknown

Guinet et al. 1995

Kerguelen Is.

342 000*

1999

Unknown

See Chamaillé-James et al. 2000

Ratmanoff

52 000

2008

1963–2008

Increasing

Declining

Chamaillé-James et al. 2000
Weimerskirch et al. 1989
Weimerskirch et al. unpublished
data

Cap Digby

72 600

1999

1963–1999

Increasing

Unknown

Chamaillé-James et al. 2000

Baie Larose

21 400

1985

1973–1985

Increasing

Unknown

Chamaillé-James et al. 2000

Feu de Joie

40 000

1987

Unknown

Unknown

Chamaillé-James et al. 2000

Tellurometre

20 000

1982

Unknown

Unknown

Chamaillé-James et al. 2000

Heard Is.

80 000

2003/04

1963–1993

Increasing

Increasing

Woehler 2006

Macquarie Is.

150 000–170
000

2000

1930–2000

Increasing

Increasing

Parks and Wildlife Service 2006
Van Den Hoff et al. 2009

1. Courbet Peninsula (East)

2. Rallier du
Baty Peninsula
(South)
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Table 1.3

King penguin egg size measurements according to the breeding locality

Locality

Egg length

Egg breadth

Egg mass

References

South Georgia Is.

104.8(86–117) (75)

76.0(64–86) (291)

319 (205–440) (n=?)

Stonehouse 1960, Murphy
1936, Williams 1995

Crozet Is.

104.1(92.9–124.0)(291)

73.9 (61.2–87.0) (291)

302 (235–380) (186)

Barrat 1976

Marion Is.

105.8 (93.8–112.5) (35)

74.0 (65.2–79.0)(35)

304 (243–351)(16)

From Rand, 1954; Barrat 1976

Macquarie Is.

109.7 (91–106)(15)

73.9 (69.5–78)(15)

-

From Barrat 1976

Sample size is the last value on the right side inside each block

Table 1.4

Main breeding and demographic parameters of King penguin

Parameters

Possession Is. (Crozet)

South Georgia

Reference

Incubation (d)

53.8 +1.5

54–55

Barrat 1976; Stonehehouse 1960; Williams 1995

Chick rearing (d)

1971 : 350 (n=3)
1997–2000: 324 ± 5d n=24)

300–390; 313

Barrat 1976; Stonehehouse 1960; Croxall and Prince 1987;
Descamps et al. 2002

Average reproductive success

1986–1988: 30.6%
1997–2001: 20–34%,

84 % (n=1 year)

Stonehehouse 1960; Weimerskirch et al. 1992;
Descamps et al. 2002, Gauthier-Clerc et al. 2004

Age of first breeding (yr)

3

-
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