THE BREEDING STATUS OF THE KING PENGUIN (Aprenodytes patagonica)

By J. W. H. ConrOY and M. G. WHITE

ABsTRACT. The breeding status of the king penguin (Aprenodytes patagonica) at certain localities
is confused. A literature survey of original sources indicated that, contrary to some recent publications,
there was little or no evidence of breeding now or in the past on the Antarctic continent or at the
South Shetland, South Orkney and South Sandwich Islands. Breeding appears to be confined to
South Georgia, the Falkland Islands, sub-Antarctic islands and perhaps southern South America,
although the species does occur more widely as a vagrant. Antarctic vertebrate populations appear
to be increasing and this is also true for the king penguin even where it has been exterminated by
exploitation for oil in the past.

THE king penguin is a bird of the sub-Antarctic and high temperate latitudes. At certain locali-
ties breeding has been established (Table I), while at others confusion exists as to its status.

TABLE 1. THE ESTABLISHED BREEDING LOCALITIES OF TAE KING PENGUIN Aptenodytes patagonica

¢
Location Authority

7570th Gem;rgia N Matthews, 1629: SEnchou;e. 1_930 _____ .
Marion Island Rand, 1954; Winterbottom, 1971
Prince Edward Island van Zinderen Bakker, 1971
Iles Crozet Dreux and Milon, 1967; Prévost, 1970
lles Kerguelen Hall, 1900; Paulian, 1953 ‘
Heard Island Budd and Downes, 1965; Crowther, 1970 |
Macquarie Island Falla, 1937; Law and Burstall, 1956 l
Falkland Islands Gillsater, 1969

This paper discusses the relevant data from these doubtful localities with a view to obtaining
a clearer picture of the breeding distribution of this species.

RECORDS FROM DIFFERENT LOCALITIES
Antarctic continent

q We have been unable to find any original reference to king penguins breeding on the

ntarctic mainland or the Antarctic Peninsula. There is one record of a “king penguin™ from
lat. 66°52" S.. long. 150°25" E. (Cassin, 1858). However, details in the text suggested that it
was an emperor penguin. Rand (1955) reported the breeding range from lat. 45 S. to 65" S..
while Sparks and Soper (1967) included the Antarctic mainland in the species breeding distribu-
tion and this error has been repeated by Gooders (1969).

South Shetland Islands

Several authors have reported king penguins as breeding at the South Shetland Islands (Gil-
lespie, 1932 Roberts, 1939; Budd and Downes, 1965; Schauensse, 1966: Stonehouse, 1967a;
Slater. 1971). Roberts (1939), summarizing Bellingshausen’s 1819-21 Antarctic expedition,
recorded that “‘there can be no doubt that they [king penguins] once nested there [South
Shetland Islands]”. Although a king penguin was collected by a Russian expedition from the
South Shetland Islands, there is no definite reference to the species breeding there (Debenham,
1945) and the specimen of a young bird also mentioned may well have been collected elsewhere.
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Eights (1833) also reported seeing king penguins on the beaches of the South Shetland Islands.
He went on to describe the birds and their breeding but he did not state that these latter
observations were made at the South Shetland Islands, nor did he say that king penguins were
actually breeding there. Fildes (1821), discussing the penguins seen in the South Shetland Islands
reported “the other, which is very scarce is the king penguin; they are much larger than the
others, and have a beautiful neck. These are only found when well to the eastward, they are of
the same kind as those found in the Isle of Georgia.”” Subsequent reports appear to have inferred
breeding from these sources.

Budd and Downes (1965) suggested that king penguins might breed in areas of volcanic
warming at the South Shetland and South Sandwich Islands. Doubts about the breeding of the
king penguin in the South Shetland Islands were expressed by Calman (1937) when he argued
that Eights’s observations may have been made at a different locality, and suggested Staten
Island.

The British Antarctic Survey occupied a station on one of the quiescent volcanoes. Deception
Island, from 1945 until the eruption in 1967, but during this period no king penguins were
seen. In 1965-66, M. G. White, while making a wild-life survey of the South Shetland Islands.
saw no king penguins or their remains at any of the sealers refuges visited (White, 1966). (For
sites visited see Lindsay (1971).) White examined penguin bones associated with the large,
more permanent refuges at Vietor and Lair Points and, although no specific identifications wcr.
made, all of the bones were from small penguin species, and no bones from the larger king
and emperor (A. forsteri) penguins were found. These observations, coupled with other negative
reports from other islands within the group, including Elephant Island (Stephen, 1957, 1958
Tufft, 1958 Furse and Bruce, 1971), indicate that king penguins do not breed on the South
Shetland Islands today.

It is possible that king penguins formerly bred on the islands, and were, like those on the
Falkland Islands, exterminated by sealers killing them for oil (Cawkell and others. 1960).
However, the South Shetland Islands are very exposed, windswept and there is no tussock
grass to offer protection. The mean monthly temperatures are much lower than at those islands
further to the north (Ealey, 1954; Pepper, 1954; Holdgate, 1964, 1967) where king penguins
are known to breed. During the winter months, the surrounding sea may freeze for up to 8
months (May-December), the ice extending many kilometres to the north. Such ice cover
would make chick feeding by parents, which continues throughout the winter (Stonehouse.
1960), rather difficult. By comparison, the congeneric species of the king penguin, the emperor
penguin, has evolved a breeding regime allowing it to breed successfully on the Antarctic
mainland, incubation occurring during much of the winter months (Prévost, 1961). Budd and
Downes (1965) suggested that king penguins are sensitive to cold. On Marion Island. South
Georgia, lles Crozet and Heard Island, the colonies are in sheltered areas (Rand. 1954: Stone-
house, 1960: Tillman, 1961 Budd and Downes, 1965) and are associated with tussock grass
(Poa sp.), while on South Georgia the colonies are found only on the warmer northern coast
(Stonehouse, 1964).

On considering all of the evidence, it seems unlikely that king penguins have bred in hislor.
times on the South Shetland Islands.

South Orkney Islands

Both Gillespie (1932) and Prévost and Mougin (1971) have listed the South Orkney Islands
as possible breeding areas for the king penguin. Unlike the South Shetland Islands. there are
no early records suggesting breeding at these islands. The species was not seen during the
visits of Scotia and Discovery (Clarke, 1906; Ardley, 1936). while members of the British
Antarctic Survey have not found any king penguin colonies during surveys of the islands.
Vagrant king penguins have been sighted in the group. A king penguin was one of the first
birds to be seen on the islands after their discovery in 1821 (Palmer in Fanning, 1834): king
penguins were seen on Signy Island in 1947 and 1964 (Ewer and Anderson, 1947: Burton,
1967).

It therefore also seems unlikely that king penguins have bred in historic times at the South
Orkney Islands.
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South Sandwich Islands

These islands have been recorded as breeding areas by several authors (Murphy, 1936:
Roberts, 1940; Holgerson, 1945; Goodal and others, 1951: Rankin, 1951; Alexander, 1955;
Stonehouse, 1960, 1967a; Carrick and Ingham, 1967 (the most southerly breeding colony);
Sparks and Soper, 1967; Slater, 1971), and as a possible breeding area (Budd and Downes,
1965; Prévost and Mougin, [971).

Few expeditions have visited the South Sandwich Islands (Holdgate, 1963) and none has
reported king penguins breeding there. Larsen (1908) landed on three islands and described
three species of penguin but no king penguins. Kemp and Nelson (1931) saw king penguins
from R.R.S. Discovery 1I, while Wilkins (1923) reported them at Zavodovski Island. Recent
expeditions which have surveyed and landed on many of the islands did not see any king
penguins (Wilkinson, 1956, 1957: Ivanov, 1959a, b: Holdgate, 1963: Baker and others, 1964;
personal communication from P. J. Tilbrook). None of the authors who listed the South
Sandwich Islands as a breeding area has ever visited the group, and it would appear that the
confusion regarding breeding on these islands stems form remarks by Murphy (1936). He repor-
ted that both Bellingshausen (1902) and Filchner (1923) saw many king penguins on the South
Sandwich Islands. However, Bellingshausen identified only two species breeding, the chinstrap

ygoscelis antarctica) and macaroni (Eudyptes chrysopholus) penguins, and he made no
eference at all to king penguins (Debenham, 1945). Filchner (1923) reported seeing many
penguins but did not, as inferred by Goodal and others (1951), identify any king penguins.The
first reference to king penguins in the South Sandwich Islands was by Wilkins (1923), who saw
king penguins at Zavodovski Island. From these observations, Murphy (1936) concluded, in
reference to king penguin breeding . . . “Sir Hubert Wilkins (1923: 491) has since clinched the
matter by his specific record of king penguins as one of the kinds observed abundantly upon
Zavodovski”. However, Wilkins neither landed on the island (Wild, 1923) nor recorded the
birds as breeding.

Today the evidence suggests that the king penguin does not breed on the South Sandwich
Islands and it is unlikely that the species ever bred there in historic times.

(8]
(7S]

Bouvetoya

Prévost and Mougin (1971) recorded king penguins as breeding on Bouvetaya but recent
expeditions to the island failed to discover any king penguins (Solyanik, 1959; Holdgate and
others, 1968).

Falkland Islands

In recent years, Swales (1965), Prévost and Mougin (1971) and others have recorded breeding
in the Falkland Islands: Stonehouse (1967a) and Budd and Downes (1965) recorded that the
species previously bred there; Winterbottom (1971) did not record it as breeding, while
Sparks and Soper (1967) and Schauensee (1966) recorded it as a vagrant.

During the nineteenth century, the king penguins in the Falkland Islands were used in oil

.roduction (Strange, 1972). They were common until 1870 (Cawkell and others, 1960) but
were exterminated by 1898 (Vallentin, 1924). During the early part of the present century
their status was uncertain (Bennett, 1926) but they were again breeding in a small colony by
1945 (Cawkell and Hamilten, 1961) and now there are at least two colonies in the islands.

South America

Recent data on the status of the king penguin in the region are few. Reynolds (1935) and
Goodal and others (1951) reported Williams’s record of 200 birds, allegedly on eggs, on Horn
Island, but Williams did not land on the island, so it cannot be taken as proven that the birds
were incubating. Around the Magellan Straits and Tierra del Fuego the species is a vagrant
(Housse, 1945; Humphrey and others, 1970; Markham, 1971).

The species, if it still breeds in the area, probably does so only around the islands of Cape
Horn, Archipel de Wollasion, possibly Diego Raimez and Staten Island (Saunders, 1901;
Goodal and others, 1951 ; Schauensee, 1966). Johnson (1965) and Watson and others (1971)
recorded the breeding status of the species throughout this region as uncertain.
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New Zealand and adjacent islands

Finsch (1868) listed the king penguin as one of the birds of New Zealand, while Hutton (in
Buller, 1895) remarked that because an individual had been recorded at Moeraki, the species
was an inhabitant of New Zealand. Breeding has been recorded on Stewart Island (Milne-
Edwards, 1879-80: Saunders, 1901), Campbell Island (Milne-Edwards. 187980, referring to
Filhol finding several king penguins there; Swales, 1965%), Auckland Islands (Milne-Edwards.
1879-80, quoting Gray: Swales, 1965*) and Snares Island (Saunders, 1901). Buller (1891) and
Falla and others (1966) recorded that the only breeding ground in the region of New Zealand
was Macquarie Island, although the species may range farther to the north to the New Zealand
seas (Mathews and Iredale, 1913).

DiscussioN

From the evidence given above the present breeding distribution of the king penguin is taken
to include all the islands listed in Table I, the Falkland Islands, and possibly the islands around
Cape Horn. There are few records of vagrants away from the breeding grounds. Those from
the Antarctic and Tierra del Fuego are listed above, while birds have been recorded on Gough
Island (La Grange, 1961), Tasmania (Hall, 1910; Sharland, 1956) and possibly Victoria,
Australia (Sullivan, 1930; Slater, 1971), New Zealand (Ogilvie-Grant, 1905), including nn«.
record from the North Island (Fleming, 1953), Snares Island (Wilson., 1907: Holgersen, 1945)]
Stewart Island (Buller, 1882; Stidolph. 1927), Campbell Island (Westerskov, 1960: Bailey and
Sorensen, 1962) and Antipodes Island (Waite, 1909).

Examination of the distribution of confirmed king penguin rookeries (Fig. 1) demonstrates
that they all lie north of the normal maximum limit of pack ice (for data see Mackintosh, 1972)
and the 0° C air mean annual isotherm (for data see Weyant, 1967). The localities of the
present rookeries show that they are normally associated with tussock grass. The importance
of the latter factors may be marginal; they may possibly be related to the survival of the chicks
during severe weather conditions. However, the importance of ice distribution is clear. Because
young king penguins remain in the colony during the winter months and do not subsist
entirely off their fat reserves (Stonehouse, 1960), adult birds require access to the rookery
throughout the year. Ice would impede access and therefore the northerly extent of pack ice
will effectively determine the southern limit of successful breeding. On this basis, rookeries
are not possible on the South Sandwich, South Orkney and South Shetland Islands. or the
Antarctic continent. It is also unlikely that king penguins have bred at these disputed localities
in the historic past unless there has been a considerable amelioration of the climate : there is no
evidence of this from early accounts.

The errors relating to the breeding distribution of the king penguin can, we think, be linked
with two factors. First, although king penguins were undoubtedly seen at such localities as the
South Shetland and South Sandwich Islands, they were not definitely recorded as breeding,
but later authors have inferred breeding. We do not think that a group of king penguins neces-
sarily confirms a breeding colony. Secondly, at other localities, particularly the Falkland
[slands, the species once bred. was exterminated and has subsequently re-colonized the area
The reason why king penguins were seen at the South Shetland Islands during the early nine-
teenth century but not today is probably the depletion of penguins by sealers on the islands
farther north. Before sealing started, the penguins were much more numerous. and it is possible
that more vagrants were seen on these islands. Now, with the increase in king penguin popula-
tions described below, it may not be too long before these birds are again observed at the
South Shetland Islands.

Many of the errors in present-day publications, particularly “guide books” containing
information on the breeding distribution of the king penguin can be linked with their authors
using a standard text as their basic source of reference, in this case probably Murphy (1936)
and Stonehouse (1960), rather than the original data. They also may be unfamiliar with the
bird’s biology or preferred habitat and so have reiterated earlier erroneous inferences.

* Swales (1965) did not say directly the king penguins bred on Auckland and Campbell Islands. In his table,
he also recorded that the species had been seen on Gough Island (based on one record) but it is not certain
whether he was referring to the birds being vagrants or breeding there.




TaBLE I1. THE CURRENT STATUS OF THE KING PENGUIN (Aptenodytes patagonica) FROM PUBLISHED DATA

‘ Location

Observation date and summary of status

1965

No further data
2,500 breeding
4,000 total

2 incubating*
37 total

1,610 breeding

No further data

lle de la Possession

Ile de I'Est
lle aux Cochons

About
‘ SOUTH GEORGIA? | 1914 1926 1936 1946 1953-55 1957 1960-61
Right Whale Bay | 400 birds 26 birds Colony
| St. Andrew Bay 300 birds 700 birds No count
Sandwich Bay 600 birds No further data
Antarctic Bay 100 birds! 25 birds 9 birds No further data
Fortuna Bay 3 chicks?
7 adults
Possession Bay | 12 birds® No further data
Gold Harbour 210 birds 55 incubating No further data
400 total
Doris Bay ‘
Royal Bay | 500 birds 7,000 birds 4,000 nesting
Undine Harbour | incubating | incubating
Bay of Isles 200 voung
Grace Glacier 76 birds 1,100 nesting 2,500 breeding No further data
‘ 5,000 total
Lucas Glacier 550 birds 1,800 nesting Larger than
5,000 total Grace Glacier
colony
HEARD ISLAND | 185860 1929 1947 1955 1963 1965 1969
Myriads 2 in moult; 2 chicks Present; no 49 adults 97+ adults 193 adults
breeding by breeding 20 eggs/chicks 46 + eggs/ 103 eggs/chicks
hearsay chicks
| MARION ISLAND 1952 1965-66
| 52,410 birds 2,000,000
MACQUARIE | 19th century Abaut 1830 1911 1930 Abour 1950
ISLAND | 3 colonies North of island® 5-6,000 2.000 10,000
30-40,000 on
beach at any one
time
FALKLAND Early 19th
[SLANDS century 1898 1945 1969
(e.g. New Island) Extinct Status Breeding 2 colonies
common uncertain
ILes CROZET 1930 1949 1959 1962 1962-65 1969
“Few™ **Astonishing Ile aux Cochons Ile de la Possession  lle de la Possession/ lle de I'Est
[ numbers” 110,000 breeding one colony of Ile aux Cochons about 500,000
| 400,000 total 45,000 372,400
[LES KERGUELEN 1897 1923 1952 1962 196265 1967

HoORN [SLAND

| 1930

Small numbers

200 birds
incubating

3 colonies mentioned
Two at p2ninsule
Courbet, Cape
Ratmanofl’

(40,000 birds)

Seen two or
three times in
groups of about
a dozen®

2 colonies 20,400 birds

19,500 birds

! The Antarctic Bay colony was in existence in 1905 but not in 1912-30 (Lonnberg, 1906; Murphy, 1915).

* Colonies reported in King Haakon Bay and Right Whale Bay ne longer in existence in 1953 (Stonchouse, 1960).

31912-13 (Murphy

1915)

Photograph of
large colony

Most recent data (personal communication from J. Prévost)
50,000 adults

* Early in season.
 Exterminated.
% North and north-east coasts explored.

1968

No further
data

2,000 breeding

April 1969
2,100 birds
1,750 chicks

1971 ‘

1,500 birds
(December)

250 birds ‘
10 incubating
(December)

3,000 birds

50 chicks (Dec.) ‘

. — - - |
Most recent data (personal communication from J. Privost) |

120,000 breeding birds
200,000 breeding birds

325-400,000 breeding birds

REFERENCES: Ainsworth, 1915: Allen, 1918; Anonymous, 1962; Aubert de la Riie, 1950, 1953; Bauer. 1967; Bennett, 1926; Bennett, 1834; Budd, 1968, 1970a; Budd and Downes, 1965; Cawkell and others,
1960 Crowther, 1970; Downes and others, 1959; Dreux and Milon, 1967; Falla, 1937; Fanning, 1834 Hall, 1900: Hardy, 1967; Law and Burstall, 1956; Lonnberg, 1906; Morrell, 1832: Morris, 1962;
Murphy, 1915, 1936; Peau, 1925; Prévost, 1970, personal communication: Price, 1962: Rand, 1955; Rankin, 1951; Reynolds, 1935; Stonehouse, 1955; Tillman, 1961; Tollu, 1967 Vallentin, 1924
van Zinderen Bakker. 1971; Unpublished Falkland Islands Dependencies Survey and British Antarctic Survey data.
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Fig. 1. The confirmed breeding colonies of king penguins (Aptenodytes patagonica) in relation to the normal
maximum limit of pack ice (A), the 0° C air mean annual isotherm (B) and the Antarctic Convergence (C).
1. Staten Island: 2. Falkland Islands; 3. South Georgia; 4. Marion Island; 5. lles Crozet; 6. lles Kerguelen;
7. Heard Island; 8. Macquarie Island; 9. South Sandwich Islands; 10. South Orkney Islands; 11. South
Shetland Islands.

According to Mathews and Iredale (1935), *“for many years’ the scientific names of the

‘mpemr and king penguins were reversed. Aspects of the confusion arising from the early

observations and inconsistent identifications of the species have also been discussed in detail
by Sapin-Jaloustre (1952).

The sharp decline in king penguin populations during the nineteenth and early twentieth
centuries can be linked with the sealing industry and the use of penguins to augment seal oil
(Klutschak, 1881: Moseley, 1892; Vallentin, 1924; Murphy, 1936: Budd and Downes, 1965;
Strange, 1972). At one time, the penguin oil industry was so large that the French used ships
to collect only penguin oil (Klutschak, 1881; Matthews, 1931). On certain islands, the Falkland
Islands and possibly Heard Island, king penguins were exterminated, while at others, South
Georgia, lles Kerguelen and Macquarie Island, the populations were greatly reduced.

With the decline of the sealing industry, during the early part of the present century, and
protective legislation, king penguins have re-established themselves at some of their former
colonies. while at others there have been marked population increases. At South Georgia, some
of the smaller colonies have decreased in number but the general picture is one of expansion
(Table II).
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There can be little doubt that the differences in the counts are real. They are too great to be
accounted for by counts being made at different times in different seasons: in fact. the 1963
and 1969 counts on Heard Island were made in February March. They are unlikely to be
related to different populations breeding each year (Stonehouse (1960) showed that king pen-
guins successfully bred at most twice every three years, so there could be differences between
successive years), or counts of different components of the population (such as counts only of
the incubating birds or counts of the total population including mates and pre-breeders).

Reported increases in penguin populations are not restricted to the king penguin. Sladen
(1964) described changes in the populations of Adélie (Pygoscelis adeliae) and chinstrap pen-
guins, and Stonehouse (19675) remarked on the very rapid increase in the chinstrap penguin
populations on South Georgia. In addition to these, the British Antarctic Survey has accumula-
ted data from penguin colonies (particularly Adélie and chinstrap) throughout much of the
Scotia Ridge, which show fairly conclusively that penguin populations are increasing (paper
in preparation by J. W. H. Conroy and J. R, Beck).

Four possibilities have been suggested to account for these marked population increases
over recent years.

Re-colonization and increased populations are a direct result of the cessation of exploitation.
Budd and Downes (1965) did not think that this alone was sufficient to account for the increase
recorded on Heard Island. They suggested that the increases may have been enhanced by th
apparent amelioration of the climate on Heard Island. However, more recent observations now
make this unlikely (Budd, 19705).

Sladen (1964) suggested that, with the reduction of whale stocks. there is a surplus of food
which can be exploited by other species, resulting in population increases.

A fourth suggestion is that increased exploration and occupancy of islands in the Antarctic
regions has resulted in the discovery of new rookeries. Although this is true for the discovery
of new rookeries of emperor penguins on the Antarctic continent and, to a lesser extent, the
discovery of new rookeries of king penguins on islands such as lles Kerguelen, it is unlikely
that this alone can account for the overall increases recorded. No new island groups appear to
have been colonized and, although new rookeries may have been discovered. many such as
those on South Georgia have been known for years.

The rapid increase in the king penguin population of Heard Island since 1963 (Table 11)
suggests that the two pairs which had chicks, and were removed from the island in 1949 were
part of if not the total breeding population of a recent re-colonization. Budd and Downes
(1965) felt that this gap in breeding, at most 14 years (1949-63) but probably less, is too great
to be accounted for solely by the cessation of human interference. However. the time taken for
a species 1o re-establish itself in an area after being exterminated depends upon several factors.
If there is a population of immature birds at sea which escaped persecution, these can return to
the island and breed in later years. If the total population is exterminated, re-colonization
depends upon one or more pairs coming together on the island at the same time and in breeding
condition.

King penguins probably have a long period of immaturity and, if the 1948-49 populatio
had just started to breed on Heard Island. it would be some years before their survivin'
offspring returned to breed. Although immature penguins spend a great deal of their time at
sea, several species including the Adélie, yellow-eyed (Megadypres antipodes) and royal ( Eudyp-
tes schlegeli) penguins tend to return to their natal colonies to breed (Richdale, 1957; Lacan
and others, 1969; Carrick and Ingham, 1970), perhaps breeding at new localities if they are
unsuccessful in becoming established in their natal colonies. This also appears to be the case
in some Procellariiformes, including the short-tailed shearwater (Puffinus tenuirostris) and
giant petrel (Macronectes giganteus) (Serventy, 1967; Conroy, 1972). It would appear that
several years could easily pass before king penguins returned to breed on Heard Island after
their removal in 1949,

The time taken for other animals to re-colonize an area after having been exterminated may
take many years; the southern fur seal (Arctocephalus tropicalis) took well over 100 years before
it became re-established in the South Shetland Islands in any great numbers (O'Gorman, 1961,
1963 Aguayo, 1970). At other localities, seals which were exploited in the past have, with
protection, either become re-established or increased in numbers. Budd (1970h) and Budd and
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Downes (1969) discussed the re-colonization of the fur seal on Heard Island, Qritsland (1960)
in the South Orkney Islands, and Csordas and Ingham (1965) for Macquarie Island, while
Bonner (1964, 1968) discussed the recent increases in population on South Georgia. Carrick
and Ingham (1962) discussed the re-colonization of the elephant seal (Mirounga leonina) on
Macquarie Island and reviewed the situation elsewhere in the Southern Hemisphere.

We conclude that the increases in king penguin population are due to the cessation of slaugh-
ter, possibly coupled also with an increased food supply.

MS. received 3 May 1972
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