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Order SPHENISCIFORMES 

Family SPHENISCIDAE penguins 

Well-defined group of flightless, medium-sized to large seabirds of s. hemisphere, highly specialized for marine life. 
Closest affinities with procellariiforms. Divergence from common ancestor happened probably by late Eocene c. 
45ma, when specialized anatomy was fully developed (Simpson 1975). Seventeen or nineteen species in six genera, 
depending on treatment; except for genus Spheniscus (four species), all breed in our region. Though popularly 
associated with s. polar region, most species breed on subantarctic and even cool temperate islands and the species 
of Spheniscus breed on the coasts of South America and South Africa, N to the equator, in the Galapagos. 

Large head, short neck and elongate body. Tail, short and wedge-shaped, with 14-18 stiff rectrices, but quite 
long in Pygoscelis; often used as a prop when standing on land. Legs short and stout with webbed feet, vestigial hind 
toe and large claws; set so far back that when on land, birds stand vertically, walk with upright waddling gait, and 
often prefer to toboggan on belly. Tarsus mostly feathered; area ofbare skin near feet tends to be larger in penguins 
of warmer regions. When swimming, head is hunched into shoulders and feet trail behind, tucked against tail to 
form good streamlining. Feet and tail used to change direction but propulsion in water by wings so highly modified 
that they are always called flippers; lack normal remiges; wing bones much flattened and broadened; joint of elbow 
and wrist almost fused, forming rather rigid, strong, flat and narrow flippers . When swimming under water, move 
flippers in plane at right angle to long axis of body. Bill, generally straight, rather stout and slightly shorter than 
head; extremely heavy in Eudyptes. Mouth heavily lined with keratinous, backwardly-directed spines. Distinctive 
bill-plates in all species, as in petrels. 

Long bones not pneumatic and airsacs reduced; this, with their short feathers, makes penguins only slightly 
lighter than the water they displace, reducing the energy needed for diving; gastroliths may also act as ballast. 
Physiological specializations for diving include an ability to reduce blood flow to muscles while underwater. 
Capacity to carry oxygen seems no better than that of other diving birds; mechanisms preventing 'the bends' 
unknown. Often swim fast enough to breathe by 'porpoising'; speed of swimming poorly known, but perhaps in 
some species 6-12 kph (Kooyman 1975). Heat-exchange system in flippers and legs, a well-defined fat-layer and low 
surface area - volume ratio improve thermal insulation in cold waters but, even so, probably cannot keep body 
temperature stable at sea for long without being active (Kooyman 1975). On land over-heating can be a problem, 
especially in lower latitudes. 

Feathers highly specialized; short, with broad flat rachis, and closely spaced barbs, especially near rachis and 
tips; considerably less water-repellent than those of other waterbirds but probably prevent much water penetration 
(Rijke 1970); small downy after-feather forms a second layer of insulation. Efficiency underwater unknown. 
Feathers are not arranged in pterylea; the only apteria is the 'crissum' between the legs, used as brood-patch. 
Plumage blue-black to grey-blue above, and white below. Face and crown are often distinctive with long yellow to 
orange plumes or other colours on face; patterns of head are the most important characters for field identification 
at sea. Juveniles similar to adults but usually duller. Sexes similar; males larger with heavier bills. All species have 
one rapid complete moult per cycle; feathers replaced more or less simultaneously. Feed intensely at sea just before 
moult, putting on weight. Greater part of moult on land during 2-6 weeks when birds cannot swim, having 
impaired insulation, and must fast. Moult generally follows breeding in adults; in some Spheniscus species, precedes 
breeding. In cool temperate, subantarctic and Antarctic species, non-breeders moult first, successful breeders last; 
failed breeders may begin soon after eggs or chicks lost. 

Restricted to cool oceanic waters of s. hemisphere, where distribution correlated with Antarctic currents. In 
low latitudes tend to feed within continental shelf. Usually wide post-juvenile dispersal; movements of thousands 
of kilometres can occur. Feed on crustaceans, fish and squid. Hunting mostly visual, may be helped by echolo
cation; mostly by day in shallow surface dives but nearly all can dive deep and long enough to follow any vertical 
daytime migrations of prey. Emperor Penguin has been recorded diving to 267m, and staying submerged for 18 
minutes. 

Most species fast for long periods during courtship, incubation, brooding and nesting; extreme is for 110-115 
days by male Emperor Penguin while nesting in Antarctic winter, losing up to 45% of initial weight. 

Highly social at sea and on land; have complex courting and mate-recognition behaviour; most developed in 
highly gregarious species such as Pygoscelis and some Eudyptes, in which densely packed colonies may contain tens 
of thousands of birds. Elaborate visual and vocal displays used to maintain small nesting territories. 

Comfort behaviour: use of shade, panting, spreading of flippers to prevent overheating, tucking in of flippers 
when cold, and shivering. 

Most species breed once a year, in spring and summer; breeding synchronized; best in subantarctic and some 
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Antarctic species; least in more temperate species. One species breeds over winter, and breeding cycle of King 
Penguin lasts longer than a year. 

Monogamous, pair-bonds long-lasting and even lifelong. Breeding pairs well spaced or virtually solitary to 
dense colonies of thousands. Nests range from substantial piles of pebbles, debris and assorted materials to nothing 
in the Emperor Penguin that incubates its egg on its feet. Colonies on all sorts of terrain, near shore or at high 
altitudes well back, even many kilometres, from the sea, on ice and also in burrows, crevices or caves according to 
the species. Clutch-size, 1-2 white eggs; three eggs occasionally seen in some species but not satisfactorily proved to 
have been laid by one female. In eudyptids, the first chick is always noticeably smaller than the second, and the 
chick from the first egg invariably fails to survive unless that from the second egg is lost at an early stage. Eggs laid at 
intervals of2-4 days. Both sexes incubate, except in the Emperor, in which only males incubate. Change-overs take 
place daily in some species or at long intervals in others. Incubation period varies from about 35 to about 65 days. 
The young are covered in down and brooded and guarded by both parents for varying periods before forming 
creches; both parents feed the chicks by incomplete regurgitation, recognizing and feeding only their own chick, 
even when it has joined a creche. Fledgelings independent of parents when they go to sea at different ages from 
about 6 weeks to about 6 months. First breeding, not before 2 years old in any species and often much Ion-
ger. 

Species of Antarctic and subantarctic are most abundant; temperate and tropical species less numerous; some 
populations worryingly small (e.g. Yellow-eyed). Adult survival (70-90%) low compared to other seabirds and may 
be inversely related to breeding success. Breeding success high in most Antarctic species, except in Emperor where 
only 19% of fledgelings survive first year. 

Much uncontrolled taking of adults and eggs for food and bait by whalers and sealers, from eighteenth to early 
twentieth centuries, reduced or destroyed some populations, especially of King Penguins, in subantarctic and 
Antarctica; marked increases of some species in past 30 years, attributed to greater availability of krill following 
reduction of Antarctic whales. Effects of drift-netting unknown. In lower latitudes, some populations have 
declined through overhshing in inshore waters, human interference, and damage to breeding habitat. 
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Catarrhactes chrysolophus Brandt, 1837, Bull. scient. Acad. imp. Sci. St Petersb. 2: 315 -Falkland Is. 

The specific name refers to the crest: xpocr6s (gold) + A.6<j>os (crest). 

MONOTYPIC 

FIELD IDENTIFICATION Length 71 em; flipper 20 
em; bill 50-64 mm; weight: male 6.0 kg, female 5.0 kg. 
Medium-sized to large penguin with massive red-brown bill. 
Larger than other Eudyptes penguins except very similar 
Royal Penguin E. schlegeli. Sexes separable when seen to
gether; males larger than females with markedly larger bill. No 
seasonal plumages but before moult (Feb.-Apr.) dorsal plu
mage becomes brownish. lmmatures and juveniles recogniz
able. 

DESCRIPTION ADULT. Head and cheeks, black or 

dark grey. Conspicuous long chrome-yellow, orange and 
black plumes rise from central orange-yellow patch on fore
head and project backwards along crown or droop behind eye. 
Yellow feathers separated from bill by 1 em of black feathers. 
Flippers, blue-black dorsally with thin white trailing-edge. 
Dorsal plumage and tail, slaty black with steely blue sheen. 
Usually small patch of white on rump. Differs from other 
black-faced Eudyptes penguins in having angled line of separ
ation between black throat and white breast; other species 
have straight line. Underflipper, dark at tip and posterior 



base; blackish strip extends for varying distance along leading
edge from base. Bill, huge, dark orange-brown with bulbous 
culminicorn. Base of culminicorn on old birds often has trans
verse series of ridges and grooves. Bare skin round base of bill 
forms prominent deep-pink triangle at gape. Eye, garnet-red. 
Legs and long slender feet, bright-pink but blackish on back 
of tarsi and on soles. Claws, dark brown. Before moult (Mar.), 
dorsal feathers become brownish; immediately after moult 
(May), have strong bluish cast. FLEDGELING. Smaller than 
adult. Head plumes composed of scattered small yellow feath
ers on forehead. Chin and throat, dark grey. Dorsal plumage, 
dark blue. Bill much shorter and less robust than adult's with 
blackish-brown colour. Eye, dull brown. Feet and claws as 
adult. ONE-YEAR-OLD. Smaller than adult. Head plumes less 
developed, often appearing as dense mat of yellow and white 
feathers on forehead with wispy strands behind eye. No white 
patch on rump. Throat has greyish bloom. Bill smaller and 
slimmer than adult, chocolate brown, lacks ridges on culmin
icorn. Bare skin at gape, bright pink. Eye, dull brown to bright 
red-brown. Before moult Oan.-Feb.), yearlings appear brown 
on back. After moulting yearlings are small and slim with 
short bright orange-yellow head plumes, dark chin and 
throat, and shiny blue-black dorsal plumage. 'TWO-YEAR-OLD. 
As adult but smaller with shorter crest. 

SIMILAR SPECIES Very similar to Royal Pen-
guin, which differs in having white or grey cheeks and throat. 
However, white-faced birds occur among typical black-faced 
Macaroni Penguins in various breeding places and black-faced 
birds occur among Royal Penguins on Macquarie I. and 
elsewhere. For discussion and details see under Geographical 
Variation in section on Plumages and related matters. Maca
roni and Royal are only crested penguins with crests that meet 
on forehead. 

Breed in large colonies. At sea, most likely to be seen in 
subantarctic waters between 45oS and 65°S. Usually walk on 
land, but hop when hurried. Swim with head and part of back 
out of water; porpoise when swimming fast . Vagrants often 
associate with other crested penguins. 

HABIT AT Marine; in subantarctic and Antarctic waters 
N of pack-ice. Observed far from land. Assumed to be pelagic 
outside breeding season as absent from breeding islands and 
nearby waters. 

Breed on Antarctic Pen., and Antarctic and subantarctic 
islands lying on either side of Antarctic Convergence. Often 
nest in steep rough terrain, but also on level ground, where 
erosion by movements of birds, and rain may form muddy 
depression (Marion I.; Rand 1955); on lava flows, scree slopes, 
rock falls, amphitheatres among hills, occasionally in caves 
(Falla 1937; Rand 1955; Downes et al. 1959; Warham 1975). 
Little or no vegetation in most colonies , and unlikely to 
become established because erosion severe. Colonies on flat 
ground susceptible to flooding; those on slopes or below cliffs, 
exposed to heavy rain, snow melt or landslides (Rand 
1954). 

Land on rocky beaches exposed to heavy breakers; some 
access routes to nesting areas run hundreds of metres across 
steep screes (Heard I.; Downes et al. 1959). Breeding adults 
moult at nest sites; immatures on rocky coves or inland in 
river valleys (Marion I.; Rand 1955). Diving depths at S. Geor
gia: <20m at night, but on all-clay foraging trips, 43% dives 
exceeded 20m (Croxall et al. 1988). 

DISTRIBUTION AND POPULATION Circumpo-
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lar in subantarctic region; most southerly breeding species of 
Eudyptes. Distribution in non-breeding season unknown but 
probably remains in subantarctic waters between 45o and 65°S 
(Harrison 1983). Rare visitor S. Africa (Brooke & Sinclair 
1978); vagrant to Aust., NZ. See also notes on distribution in 
Royal Penguin E. schlegeli. 

AUST. SA: Royal-Macaroni-type penguin recorded 
Robe, Feb. 1983, but not measured or identified to species 
(Reid 1984). 

SNARES 1.: one, Jan. 1969 (Warham & Keeley 1969; 
Warham 1971, 1972a), disputed by Falla et al. (1970, 1971). 

CAMPBELL 1.: one, Jan. 1968 (Kinsky 1969). 
MACQUARIE I. Dec. 1957 (NZCL). 
ANTARCTICA. One, Mawson, Feb. 1964 (Merilees 

1970); one, C. Hallett, Feb. 1964; one, Sabrina I., Balleny Is, 
Mar. 1964 (Hatherton et al. 1965). 

BREEDING Main breeding colonies on islands 
within few degrees N or S of Antarctic Convergence in s. 
Atlantic and s. Indian Oceans (Croxall & Furse 1980). Sum
mary of known breeding localities and population estimates 
from Woehler (in press) unless indicated. 
Antarctic Pen. : 
Humble I.: one colony, one pair (Parmelee & Parmelee 
1987). 
Hope Bay: erroneous breeding report (Wilson 1983). 
Bouvemya: six colonies, 100 000 pairs (Haftorn et al. 
1981). 
Prince Edward Is: 
Marion I.: 33 colonies, 405 084 pairs. 
Prince Edward I.: three colonies, 17 000 pairs. 
Iles Crozet: 
Ile de Possession: 12 colonies, > 400 000 pairs Oouventin et al. 
1984). 
Ile de l'Est: 12-14 colonies, > 400 000 pairs Oouventin et al. 
1984). 
Ile aux Cochons: 20 colonies, 2 72 000 pairs. 
Ile des Apotres: > 100 000 pairs Oouventin et al. 1984). 
Ile des Pingouins: 1 000 000 pairs Oouventin et al. 1984). 
Iles Kerguelen: 41 colonies, 1 812 OOOpairs (Weimerskirch et 
al. 1989). 
Heard 1.: 1 000 000 pairs. 
McDonald Is: 1 000 000 pairs. 
S. Shetland Is: 
Deception I.: 2-3 colonies, 133 pairs (Croxall & Kirkwood 
1979). 
Livingston I.: 1 colony, 40 pairs (Croxall & Kirkwood 
1979). 
King George I.: 1 colony, 1 pair Oablonski 1984). 
Nelson I.: 1-2 colonies, 2 pairs (Croxall & Kirkwood 
1979). 
Elephant I. group: 19 colonies, 7080 pairs (Croxall et al. 
1984). 
S. Orkney Is: 
Signy I.: 4 colonies, 10 pairs. 
Michelsen I.: 1 colony, 6 pairs (Poncet & Poncet 1985). 
Other islands: 3 colonies, 6 pairs (Croxall & Kirkwood 
1979). 
S. Georgia: 61 colonies, 5 400 000 pairs (Croxall et al. 
1984). 
S. Sandwich Is: 
Saunders I.: 3 colonies, 75-100 pairs (Wilson 1983). 
Vindication I.: 50-100 pairs. 
Candlemas I.: 30 pairs. 
Bellingshausen I.: 100 pairs. 
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Zavodovski I.: a few pairs. 
Thule I.: a few pairs. 
Bristol I.: a few pairs. 
Montagu I.: a few pairs. 
Visokoi I.: a few pairs. 
Extralimital: Falkland Is; Chile region. 

Breeding colonies probably mostly secure but potential 
competition for food from increased commercial fishing in 
subantarctic waters. Populations at many sites (Chile, Marion 
I., islands in Scotia Sea) increasing (Schlatter 1984; Williams 
1984; Croxall et al. 1984). 

MOVEMENTS Dispersive or migratory. 
DEPARTURE Leaves Signy I. in Mar. (Rootes 

1988) and Heard I. late Apr. or early May after moulting 
(Downes et al. 1959). Young fledgeS. Georgia 24 Feb. (Croxall 
& Prince 1987). 

NON-BREEDING Virtually nothing known of 
movements during non-breeding season but often seen far 
out at sea (Murphy). 

RETURN Males first recorded Heard I. late Oct. 
(Oct. 21-25; Downes et al. 1959), females return about a week 
later. Returns Signy I. 22 Nov. (19.3 d; 3 Nov.-27 Dec.; 11 
years), arrival often delayed by late dispersal of pack ice 

(Rootes 1988). At S. Georgia average arrival date 3 Nov. 
(Croxall & Prince 1987). 

BREEDING Probably feeds offshore. In breeding 
season at S. Georgia, main food small krill, possibly taken in 
nutrient-rich waters over edge of S. Georgian continental 
shelf, 50 km from island (Croxall & Prince 1980). At Marion I. 
travelled 59-303 km on foraging trips (n=S; Brown 1987). 
Several sightings of vagrants are of birds coming ashore to 
moult (six records S. Africa, Feb.-Apr., Cooper 1987; 
Mawson, Antarctica, 25 Feb., Merrilees 1970). 

FOOD During breeding, euphausiids fed to small chicks; 
small fish and cephalopods predominate in diet fed to older 
chicks. BEHAVIOUR. Food taken by pursuit-diving at speeds of 
at least 2.29 m/s (Clark & Bemis 1979). All dives during noc
turnal foraging trips to <20m but on trips that included both 
night and day 43% of dives (n=5744) 20-100 m, presumably 
following migration of principal prey between surface at night 
and greater depths during day (Croxall et al. 1988). On noc
turnal trips while feeding young, made 16.1 dives/h (0.1; 3); on 
trips of more than 12 h dived 10.1 times/h (0.8; 3); but while 
feeding between fledging of chicks and moult, one bird made 
only 4.5 dives/h (Croxall et al. 1988). At Marion I., when 
rearing older chicks, travelled 7.5 km/h (0.5; 7.0-8.2; 5) 

/ 



Table 1. Diet whUe feeding chicks. 

% weight % no. % freq. 
2 3 4 2 4 4 

CRUSTACEANS 750 98 96.3 72.1 98 97.1 96 
Euphausiids 75.0 98 98 77.0 
Amp hi pods <1 z 14.8 
Shrimps 3.6 

FISH 25.0 2 3.7 16.8 < 1 2.5 84 
CEPHALOPODS + 112 0.4 69 

(1) S. Shetland Is (Croxall & Lishman 1987). (2) S. Georgia (Croxall & 
Prince 1980). (3) King George I. Oablonski 1985). (4) Marion I. (Brown 
& 'Klages 1987). 

spending 38% time travelling (23; 5) (Brown 1987). Short deep 
bill may facilitate capture of small items, such as amphipods 
and euphausiids (Croxall et al. 1988). 

BREEDING Summarized Table 1. At Elephant Is 
group, S. Shetlands (37 stomachs; Croxall & Lishman 1987) 
crustaceans, euphausiids, large 29.0% wt., 5.0% no. of crus
taceans, small 46.0, 95.0; detailed analysis: Clarence I. (nine 
stomachs, guard stage; Croxall & Furse 1980) crustaceans, 
euphausiids Euphausia superba 48% wt., 7% no., 78% freq., 
4.35 em (0.28; 27); Thysanoessa 52, 93, 100, 2.00 em (0.21; 80). 
At nearby Gibbs I. (four stomachs, creche-stage; Croxall & 
Furse 1980) fish 63% wt., 100% freq., crustaceans euphausiids 
Euphausia superba within size range 4.0-6.5 em, 2% wt., 2% 
no. of crustaceans, 25% freq., 3.8 em (2; 3), within size range 
1.5-3.5 em, 16, 49, 100, 2.08 em (0.23; 60), Thysanoessa 19, 49, 
100, 1.87 em (0.26; 40). At Bird I., S. Georgia (40 stomachs, 
creche-stage; Croxall & Prince 1980) crustaceans, euphausiids 
Euphausia superba within size range 4.0-6.5 em, 80% wt., 21% 
no. crustaceans, 92% freq., 5.32 em (0.35; 313), within size 
range 1.5-2.5 em, 18, 77, 92, 1.95 em (0.18; 414), E. frigida 
< 1% no., 2% freq., E. triacantha < 1, 2, amphipods < Them
isto gaudichaudii 2, 25, Eurythenes 2% freq.; fish 12. At same 
site (46 stomachs; Croxall et al. 1988) E. superba 5.2 em (3 .1-
6.2; 4600), amphipods Themisto gaudichaudii 2.0 em; fish No
tothenia rossii 2.0-3.0 em. At Marion I. (75 water-offloaded 
samples; Brown & Klages 1987) crustaceans mean length 2.09 
em: amphipods Hyperietla 0.2% crustaceans ident. (714), 
Themisto gaudichaudii 12.3, Prim no 1.3, Cytlopus 1.4, euphau
siids Euphausia vatlentini 45.0, E. sp. 3.7, Thysanoessa vicina 
30.6, shrimps Nauticaris marionis 4.6, crabs Nematocarcinus 
longirostris 0.3; fish: Paralepis coreginoides 0.2% no. of fish 
ident. (5167), Electrona carlsbergi 2.2, 2. 7-9.5 em, E. subaspera 
1.0, Krefftichthys anderssoni 24.6, Protomyctophum tenisoni 
54.4, 4.5 em (1.9-6.3), P. normani 12.1, 6.85 em (7.0; 56-85), P. 
bolini 0.1, P. spp 0.1, Gymnoscopelus 0. 1, Dissostichus elega
noides 0.1, Notothenia squamifrons 0.1, N. sp. 0.1, unident. 
fish 4.3; cephalopods 45.5% < 1.0 em: Kondakovia longimana 
54.1% no. of cephalopods ident. (1171), Moroteuthis knipovit
chi 0.1, unident. Onychoteuthidae 14.0, Atluroteuthis 0.2, 
unident. Teuthoidea 27.0, Octopoda 4.6. Proportion of crus
taceans high during early chick-rearing but gradually replaced 
entirely by fish and cephalopods in final week of feeding. 
Changes probably correlated with foraging range, crustaceans 
being taken close to shore during guard-stage, pelagic fish and 
cephalopods when adults freed to travel farther. Diet also dif
fered between years with high numbers of Nauticaris mar
ionis in one year replaced by fish, particularly K refftichthys 
anderssoni and Protomyctophum normani, in subsequent year. 
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Other records: Marion I., euphausiids Euphausia vatlentini, 
Thysanoessa macrura (Williams & Laycock 1981); Buvet I. 
cephalopod Kondakovia longimana (lower rostral length 
0.23-0.24 em; Cooper et al. 1984). 

INTAKE During guard-stage, chicks fed daily by fe-
male only; foraging trips of either 12- or 24-h duration, 
approx. equally divided, frequency of longer trips increasing 
as chick grows. In early creche-stage, female continues pre
vious routine and male feeds chick every 2-3 days. Later, 
parents share feeding equally with 95% of trips of 12-48 h, 5% 
48-72 h (Croxall et al. 1988). Mean wt. stomach contents 
Marion I. 273 g (141; 41-815; 75) (Brown & Klages 1987); 
Clarence I. 300 g (101; 9) (Croxall & Furse 1980); Gibbs I. 454 
g (87; 4) (Croxall & Furse 1980), Bird I. 448 g (259; 40) (Croxall 
et al. 1988); King George I. 687 g (660-730; 5) Gablonski 1985). 
Dailywt. gains of chicks at Marion I. (Williams 1982) from 228 
g (92; 47; 1-5 days old) to 1115 g (539; 46; 51-55 days old) to 
706 g (443; 32; 66-70 days old, just before fledging). Max. daily 
wt. gain 2095 g. Between hatching and fledging receives 33.0 
kg in 30 meals to gain 11.8 kg (1.7; 46) (Williams 1982). Mean 
daily wt. gain S. Georgia 69 g (Croxall 1984). 

SOCIAL ORGANIZATION Not studied in detail; 
summary in Downes et al. (1959) and review of Eudyptes by 
War ham (1975) though latter with few data for Macaroni Pen
guin. Information supplied by A.M. Gwynn. Generally as for 
other members of genus. Breeds colonially in small to vast 
colonies (100-100 000+ nesting birds) in Subantarctic; be
haviour at sea not well known. 

BONDS Monogamous; bonds long-lasting. Mated 
pairs tend to remain together in successive years (footnote p. 
45, Downes et al. 1959; Carrick 1972), though may be at
tached as much to site as to partner. If member of pair fails to 
return, place may be taken by unattached bird; but at Heard I. 
in 1953, at least three males, occupying sites in middle of 
colony, remained single, though they held station for normal 
period for breeding males and returned to re-occupy station 
towards hatching time. This suggested excess of males of 
breeding age (Downes et al. 1959). 

BREEDING DISPERSION Colonial. On Heard I., 
colonies on flat or gently-sloping ground are closely and 
evenly packed; on steep rocky ground, densities lower 
(Downes et al. 1959). On Marion I., nests on flat ground 30-40 
em apart; density may be lower or higher on rough terrain. 
Estimated average density of nesting birds in 8 Marion I. col
onies: 9.5/m2 (Rand 1955). 

SOCIAL BEHAVIOUR Brief summary of behaviour 
and displays on Heard I. (Downes et al. 1959); Warham (1975) 
reviewed behaviour of Eudyptes penguins though few data for 
Macaroni Penguins. Jouventin (1982) attempted to reconcile 
descriptions and classifications used by different authors for 
displays of Macaroni Penguins. 

AGONISTIC BEHAVIOUR FIGHTING between 
neighbouring birds or in response to intruder, common; an
tagonists crouch low, bill to bill, at first making tentative pecks 
at each other, then locking bills, shaking vigorously. Flippers 
may also be used. Victor may seize intruder by scruff of neck 
and drive it headlong through surrounding pairs, belabouring 
it with flippers and ignoring protests of neighbours. After 
males have gone to sea, leaving females incubating, unmated 
males occasionally attack incubating females, jabbing and 
tweaking feathers of back; record of unsuccessful male and 
strange female together assaulting incubating female. AP-
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PEASEMENT. Slender-walk adopted by bird returning to nest 
through crowded colony; walks in hunched attitude, head 
down, feathers flattened, flippers held parallel and pointing 
forward and down. Sometimes pauses in open area to Stare
around: raises head with rapid jerks from side to side as if 
taking bearings. When near nest, makes quick run through 
protesting neighbours, still in submissive posture; on reaching 
nest, immediately raises head and begins Mutual Epigamic 
Display, facing mate, which responds in same way. Submis
sive Attitude: incubating female responds to attacks by 
crouching low with head bowed. Braying call used in response 
to threat, as when skuas pass low overhead, but not observed 
as agonistic reaction to other penguins. 

SEXUAL BEHAVIOUR Behaviour at beginning of 
breeding season studied at small colony (c. 200 pairs) at Erratic 
Point (Downes et al. 1959). First arrivals are males, probably 
those holding sites in previous season. Move immediately to 
selected sites and establish claims, sometimes within few min
utes of arrival, by three actions: braying, collecting pebbles or 
dirt and repelling intruders. Arrival of females begins about 
one week later, probably experienced birds first. Arrival of 
one female described: greeted by occupying male with head
swaying, head bowed and pointing at nest or at newcomer's 
feet. Display included sitting in nest. Female stood by, flippers 
extended, and occasionally preened. Pebble-carrying: male 
begins to collect pebbles when nest-site first occupied. Activ
ity increases after arrival of female; pebbles collected are 
placed at female's feet . May occur at any time when female on 
nest, but mainly up to end of laying. Bowing: pointing at or 
peering into nest; used by both members of pair, often before 
Mutual Epigamic Display. Shoulders-hunched Attitude: 
bird stands hunched over nest, flippers held stiffly forward, 
head bowed and beak open, shaking head vigorously and mak
ing chattering noise. Used at nest, mainly by males waiting for 
mates, or when laying about to begin. Also used by bird walk
ing on to nest after short absence, or as preliminary before 
nest-relief; may have submissive element (Warham 1975). 
Mutual Epigamic Display probably identical to Mutual Dis
play, including Trumpeting, of Warham (1975) Oouventin 
1982): members of pair stand facing or side by side, flippers 
held well back, necks stretched up with bills pointing 
skyward; then swing heads from side to side through wide 
arcs; loud braying cries uttered throughout. Often performed 
by male alone while mate stands by in submissive posture. 
Thought to function in mutual greeting and recognition 
between partners or between parents and chicks; vocaliza
tions essential to recognition and birds prevented from calling 
were attacked by sitting bird Oouventin 1982); returning bird 
may be recognized by mate at some distance from nest-site 
(Warham 1975). Ecstatic Display (also known as Vertical 
Head Swinging; Warham 1975) of advertising male was not 
distinguished from Mutual Epigamic Display by Downes et al. 
(1959) Oouventin 1982). Display shorter and less intense, 
head-swinging more pronounced, than in Mutual Epigamic 
Display. Often used by solitary males, particularly those 
without mates and mainly after arrival of females. Probably 
acts as male Advertising Display. ALLOPREENING. Between 
mated pairs; birds stand facing and nibble each other round 
face. Also between members of temporary partnership, or 
between parents and feathering chicks. COPULATION occurs 
few days after arrival of females; continues till start of egg
laying. No information on procedure. 

RELATIONS WITHIN FAMILY GROUP Female 
alone forms nest-scrape (Williams 1977), but both sexes col-

lect pebbles and rock fragments to line nest. After pair estab
lished, both remain at nest-site until eggs laid. Male leaves 
first, c. 8 days after completion of clutch. Return from sea after 
c. 12 days to relieve female. Female stays beside mate for short 
time before going to sea for c. 12 days, returning just before 
hatching. Feeding in first 20 days after hatching exclusively by 
female; chicks beg with simple cheeps and are fed by incom
plete regurgitation. Both parents remain at nest for first 2-3 
days after hatching, then male guards while female goes to sea, 
returning to feed chicks daily (Downes et al. 1959). Chicks 
form creches. In creche-stage, both parents feed chicks; at 
first, female more often; later, sexes share duties equally 
(Croxall et al. 1988). On return from sea, parent moves to 
nest-site and calls chick from creche; own chick approaches, is 
recognized by call and fed; other chicks may approach and beg 
but are ignored Oouventin 1982). Parents and chicks allo
preen. 

VOICE Not well known; detailed review by Jouventin 
(1982) including sonagrams. Downes et al. (1959) and War
ham's (1975) review did not discuss calls of Macaroni in detail. 
Like other crested penguins, very noisy, demonstrative and 
aggressive at breeding colonies; 'one of the first things to 
strike an observer approaching a large colony is the volume of 
noise' (A.M. Gwynn). Calls mostly loud harsh braying or rau
cous cries given in variety of circumstances; quite varied. Most 
calling at colonies during breeding season, especially after ar
rival of females but few details of peaks of calling at other times 
(see Rock hopper Penguin); at sea, utter short barking contact 
calls. Calls of all Eudyptes spp similar; calls of Macaroni very 
similar to those of Royal Penguins Oouventin 1982). Calls 
essential for individual recognition between mates and 
between parents and chick Oouventin 1982). Sexual differ
ences not clear; in field, many songs of males clearly lower
pitched than those of females but differences not evident from 
sonagrams of small sample Oouventin 1982). Non-vocal 
sounds: loud slapping sounds made by flippers during agon
istic clashes; male probably drums flippers against flanks of 
female during copulation as in other Eudyptes spp. 

ADULT No detailed analyses of calls associated with 
particular displays; Jouventin (1982) states that Ecstatic and 
Mutual Display Calls are related and presumably similar; 
however, Trumpeting calls used during greeting and recog
nition at nest said to be different from raucous cries used 
during Head Swinging. Further details of vocalizations in texts 
for other Eudyptes spp . Ecstatic Call: raucous braying cries; 
series of repeated phrases varying in length and consisting of 
brief repeated pulsed notes. Usually begin with long, drawn
out, rapidly pulsed syllable followed by series of pulsed notes; 
middle part of call made up of phrases consisting of long, 
rapidly pulsed syllable, a series of pulsed notes and another 
rapidly pulsed syllable; call ends with long, drawn-out, rapidly 
pulsed syllable similar to first syllable. Quivering Call: chat
tering noise made by both members of pair during display 
(Downes et al. 1959). Threat Calls. Details not known. Jou
ventin (1982) gives two examples, each consisting oflong note 
followed by several pulsed notes; resemble abbreviated forms 
of display calls. Contact Call: short, low-pitched, monosyl
labic, barking call; given at sea, only rarely on land. 

YOUNG Chicks beg with simple cheeps; sonagrams 
in Jouventin (1982) show simple arched structure, increasing, 
then decreasing in frequency; duration 0.2-0.45 s. Calls begin 
to differ after chick leaves nest Oouventin 1982). 



BREEDING Fairly well known. Studied at Heard I. 
(Gwynn 1953; Downes et al. 1959); at Marion I. (Williams 
1977, 1980, 1981); at Iles Kerguelen (Weimerskirch et al. 
1989). Information supplied by A.M. Gwynn and J. Starks. 
Nests colonially, often in concentrations of hundreds of thou
sands of birds, though small groups also found. At Heard 1., 
Rockhopper Penguins often nest on fringes of Macaroni col
onies and Lesser Sheathbills Chionis minor nest near or within 
colonies. 

SEASON At Heard 1., first arrivals 21-25 Oct., start 
of laying 10 Nov., hatching from about mid-Dec. and chicks 
have almost all left by 8 Mar. At Iles Kerguelen, first return 29 
Sept., laying starts first few days of Nov. At S. Georgia, fresh 
eggs at end Nov. (Matthews 1929) and at Deception 1., S. 
Shetland Is, 15-30 Nov. (Gain 1914). 

(Heard 1.) 

SITE On bare ground, pebbles or rocks, nests so 
densely packed that there is no vegetation. At Heard I., most 
colonies on steep slopes, but also use flat or gently sloping 
ground. At S. Georgia, on steep slopes in bare areas sur
rounded by tussock grass to 300 m asl (Matthews 1929). 
Distance between nests, 30-40 em on Marion I. (Rand 1955); 
essentially individual distance of birds. Colonies on flat 
ground evenly and closely packed with sharply defined edges; 
on steep rock-strewn slopes density reduced and distribution 
more scattered. 

NEST, MATERIALS Shallow scrape, usually lined 
with some rock chips or a few grass stalks; birds almost never 
amass vegetation (Downes et al. 1959). Females may drag in 
rock fragments within reach while incubating. Scrape prob
ably usually formed by female, squatting, flippers extended 
and resting on ground, pressing back with feet and rotating; 
mostly carried out just before laying of second egg (Williams 
1977). 

EGGS Spheroidal to elongate ovate; rough-tex-
tured, mat; white with faint blue tinge. First egg (A-egg) 
invariably smaller than second (B-egg); ratio of A:B eggs con
stant (Gwynn 1953; Williams 1981). 
MEASUREMENTS: 
Heard I.: A-egg, 70.6 (4.5; 65.3-82.4; 13) x 49.1 (2.1; 45.3-
52.7); B-egg, 80.9 (2.8; 78.2-88.0; 13) x 58.7 (2.2; 54.8-61.7). 
WEIGHTS: 
Heard I.: A-egg, 94.0 (7.9; 78.9-105.4; 14); B-egg, 154.5 (13.3; 
128.2-171.4; 14). 
Deception I. (Murphy): B-egg, 139 (120-153; 111). 

CLUTCH-SIZE Two. When A-egg ~n oviduct, ov-
ary contains many small developing follicles and 2-3 large 
ones, 30-40 mm in diameter. After A-egg laid, one follicle 
becomes B-egg, others undergo atresia. Twice, when A-egg 
seemed unusually large, three ruptured follicles found, indi
cating that three eggs had been laid, though first A-egg had 
not been found (Gwynn 1953). 

LAYING Begins about 8 days after arrival of females 
at colony. At Heard I., interval of 3.2 days (0.4; 3-4; 10) 
between A- and B-eggs; at Marion I., interval of 4.5 days (0. 7; 
3-6; 51) (Williams 1981). Time of day of laying not recorded. 
Highly synchronized and at Heard I. brings about dramatic 
change in colony, from noisy confusion to strange quietness 
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when males leave and incubating females and a few unsuc
cessful birds remain (A.M. Gwynn). No replacement laying 
after loss of eggs but adults may continue to occupy nest for up 
to 3 weeks (Gwynn 1953). 

INCUBATION Starts tentatively with A-egg, fully 
with B-egg, by which time, if A-egg has survived, it is cold. At 
Heard 1., no records of both eggs being guarded for long and at 
Marion I. no records of both eggs being retained in nest till 
end of incubation period (Williams 1980). Only if B-egg lost, 
A-egg likely to hatch (Downes 1955; A.M. Gwynn). Four A
eggs, known to have hatched, produced two chicks, healthy 
till 16 days old when observations stopped. Occasionally 
dwarf chicks noted, perhaps reared from small eggs (Downes 
1955). INCUBATION PERIOD. From laying ofB-egg, 35-37 days 
(Gwynn 1953); 35.9 days (1.3; 34-40; 55) (Williams 1981). For 
about first week, both adults stay at nest, male occasionally 
incubating. At c. 8 days, males go to sea, having been ashore 
for about 30 days; stay away for about 12 days. Females then 
leave during period of much traffic to and from colony, having 
been ashore for c. 35 days. They return in c. 12 days, when 
eggs due to hatch. Some females may linger for few days when 
males come to relieve them; others may leave before males 
return, which leads to loss of eggs. Birds have been known to 
sit on addled eggs for 20 days beyond period (Gwynn 1953; 
Downes et al. 1959). 

YOUNG Semi-altricial, nidicolous. Hatched with 
dark-grey down dorsally, sparse on back, almost black on 
head; ventrally white, becoming grey towards cloaca. Bill, 
black; feet, pink-grey; iris, dark brown (Downes et al. 1959). 
When half-grown, down black on back, white in front 
(Murphy). Hatching (pipping to emergence) takes 24-48 h. 
Chick fed by female immediately she returns or as soon as it is 
free of shell. Both parents stay at nest for 2-3 days after hatch
ing, with repeated feeding by female before she leaves. Guard
stage performed by male alone, at first with chick tucked into 
brood pouch, then standing behind chick and often preening 
it as chicks heavily infested with lice. When danger ap
proaches, chick thrusts head under parent and leaves rear 
under parent's protecting bill. Female returns regularly and 
feeds young by incomplete regurgitation. Length of guard
stage uncertain; Downes et al. (1959) noted that males were 
still guarding 20 days after hatching; though most males stood 
firm on approach of intruder, unsuccessful birds and chicks 
tended to panic; some chicks ran away from parents and small 
groups (2-4) were formed. As creches become established, 
both parents spend most time at sea but number of birds in 
adult plumage in colonies by day shows little change because 
non-breeders or pre-breeders start to arrive. Parents feed only 
their own chicks, always at nest-site. Returning parent dis
plays and calls, which attracts chicks from creche, but only 
one fed, others repelled. Creches break up when chicks begin 
to moult. At Heard I., latest sightings o£2-3 chicks with traces 
of down on 8 Mar. (Downes et al. 1959). 

GROWTH At Heard 1., three newly hatched B-
chicks weighed 90, 106, 107 g; another B-chick, proqably after 
first feed, 110 g. By 20 days old, 106-g chick increased to 1500 g 
and 110-g chick to 1300 (Downes et al. 1959). Three A-chicks 
weighed 54, 68, 72 gat hatching; one survivor was 650 g when 
17 days old. 

SUCCESS At Marion I., 72% of eggs lost or failed to 
hatch (99.7% of A-eggs; 44.3% of B-eggs). Loss of A-eggs dur
ing laying period, 63.6%, often being dislodged from nest 
during nest-site scraping (Williams 1977, 1980). At Heard 1., 
200+ nesting pairs reared only c. 68 chicks to creche-stage at 
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6-7 weeks old, which regarded as reasonable average in gen
eral (Downes et a!. 1959). At Marion I., mortality of chicks 
during guard-stage, 14.9%; in creche-stage, 8.8%; nunber of 
chicks reared per pair, 0.43 (Williams 1980). Losses probably 
mostly during incubation, especially to sheath bills on edges of 
colonies. Infertility at Heard I., 3/16; at Marion I., 6/300. 
PREDATORS. Skuas, sheathbills, Kelp Gulls Larus domini
canus take eggs. Giant-petrels Macronectes spp may take 
fledgelings when they are isolated or going down to sea. 
Creches evidently protect chicks against predators, harassing 
adults and adverse weather. Adults ashore near creches 
usually unoccupied birds, prospecting for nest-sites; often 
harass chicks that come into their paths. 

PLUMAGES Closely similar to Royal Penguin E. schle
geli; see that account for descriptions. Differences described 
below. 

ADULT Definitive basic. Facial colour varies; all 
forms identical to equivalent forms of Royal Penguin E. schle
geli. Usually facial area, black (89) or blackish with grey bloom. 
Feathers, blackish (82) merging to white base; rachis, black (89) 
at tip, white with black (c89) stripe at base; at end of feather, 
tips of rami, silver-grey. About 5% of Heard I. adults have 
paler faces (G.W. Johnstone, via E.]. Woehler). Further infor
mation under Geographical Variation. Small blackish wedge 
on underparts at base of flipper, coloured as upperparts; 
usually projects into white underparts, particularly in dark 
forms. Unknown if this also found in some dark-faced Royal 
Penguins. 

DOWNY YOUNG As Royal Penguin. One chick 
photographed in mesoptile at Iles Crozet 0-C. Stahl) had 
white chin and upper throat. 

JUVENILE Similar to Royal Penguin; throat 
usually black with greyish bloom (Downes eta!. 1959). 

BARE PARTS Based on labels on skins (NMNZ), 
Downes eta!. (1959) and photos, mostly from Peterson (1979), 
Lindsey (1986), Harrison (1983) and unpublished 0-C. Stahl). 
Differences from Royal Penguin: 

ADULT Bill varies but tends to be darker; orange-
rufous (40) through dark rufous-orange (clS) and chestnut 
(orange 32) to maroon (31). Otherwise as Royal. 

DOWNY YOUNG In protoptile, iris, dark brown; 
bill, black with white egg-tooth; feet, pink-grey above, darker 
below; claws, white with black tips. Chicks in mesoptile as 
Royal Penguin. 

JUVENILE Bill, chocolate-brown (Dovv-nes et a!. 
1959). 

MOULTS Information from Heard I. (Downes et a!. 
1959). 

ADULT POST-BREEDING Definitive prebasic. 
Breeding birds go to sea for pre-moult fattening after chicks 
depart, at about end of Feb. Most return to nest sites to moult 
in second half Mar. By 19 Apr. most birds have shed old 
feathers and some have departed; colonies almost deserted at 
end Apr. In a few birds moult delayed to early May. At Marion 
I. moult apparently earlier, since moulting adults occupy col
onies by 7 Mar. (Rand 1954). Some growth of feathers occurs 
at sea, and when first feathers shed, about 5 days after return 
ashore, growing feathers are more than half final length 
(Brown 1986). Duration ashore in marked birds 25 (3; 22) days 
(Brown 1986). At Isla Noir, Tierra del Fuego, about half birds 
were in moult 20 Feb. (Clark eta!. 1984; Clark 1988); age not 

mentioned, but colony crowded, suggesting adults present. 
POST-JUVENILE At Heard I., large proportion in 

early stages of moult in mid Feb.; most finished and departed 
by 7 Mar. At Marion I. many birds in moult after first week 
Feb.; all departed by 7 Mar. (Rand 1954). 

PRE-BASIC OF NON-BREEDING ADULTS At 
Heard I. some begin moult in Feb. 

MEASUREMENTS (1) Heard I., breeding adults, live; 
bill measurements as recommended and illustrated by War
ham (1972b, 1975): BILL= culmen length from tip to junction 
of culminicom and skin at base; bill width taken at widest 
point of culminicom; bill depth at junction of gonys and inter
ramal region (E.]. Woehler). (2) Heard I., adults of unknown 
breeding status, all black-faced, skins; flipper measured from 
posterior axilla to tip; methods of measuring bill as for (1) 
(MY). (3) Heard I., breeding adults, live; methods unknown 
(Downes et a!. 1959). 

MALES 

FLIPPER (2) 
BILL (1) 61.4 (1.68; 11) 

(2) 62.5, 54.1, 56.1 
(3) 59.7 (55.0- 63.5; 25) 

BILL D (1) 27.5 (0.82; 11) 
(2) 27.6, 25.0, 28.3 
(3) 27.5 (25.0-30.0; 25) 

BILL W (1) 12.9 (0.87; 11) 
(2) 12.2, 11.4, 12.3 

THL (1) 135.2 (3.57; 11) 
TOE (2) 71.3 

FEMALES 

173, 165, 178 
53.7 (2.07; 16) 
51.7 (4.65; 44.2-55.9; 4) 
53.6 (50.0-57.5; 13) 
24.0 (1.02; 16) 
24.1 (0.71; 23.0-24.7; 4) • 
23.6 (22.0-25.0; 13) 
11.1 (1.02; 16) 
10.3 (0.740; 9.1-11.0; 4) • 

124.7 (3.97; 16) 
62.8, 68.3 

Iles Crozet, adults, live; FLIPPER(A) from posterior side 
of axilla to tip; FLIPPER(H) from head of humerus to tip; 
FOOT from back of heel pad to tip mid-claw; other methods 
unknown (Barre eta!. 1976). (1) Dark phase. (2) Intermediate 
and pale phase birds. 

UNSEX ED 

FLIPPER(A) (1) 197.7 (0.92; 175-220; 71) 
(2) 208.4 (1.06; 190-230; 52) 

FLIPPER(H) (1) 224.0 (1.05; 202-240; 54) 
(2) 236.1 (1.48; 210-255; 41) 

BILL (1) 57.1 (0.46; 50.0-67.0; 71) 
(2) 63.7 (0.62; 55.0-74.0; 52) 

BILL D (1) 33.5 (0.42; 25.5-38.0; 41) 
(2) 35.3 (0.48; 30.1-40.0; 31) 

BILL W (1) 31.9 (0.36; 27.0- 37.0; 71) 
(2) 34.0 (0.86; 29.0-38.0; 25) 

FOOT (1) 88.9 (0.48; 80.0-100.0; 65) 
(2) 89.8 (0.64; 80.0-101.0; 47) 

WEIGHTS Heard I., breeding adults, on 4 Nov., when 
males have fasted for c. 10 days and females have just come 
ashore: males 4.76 kg (4.65-4.99; 5); females 5.21 kg (4.99-
5.56; 5) (Downes eta!. 1959). Females are significantly heavier 
than males when fat deposition associated with egg-pro
duction occurs; males 4.01 (0.280; 10), females 4.22 (0.343; 16; 
E.]. Woehler). No other weights are available, but larger males 
are presumably heavier than females at most other times. At 
Iles Crozet, dates unknown: dark phase 4.28 (0.12; 2.30-6.00; 
71); other phases 4.70 (0.12; 3.10-6.80; 52) (Barre eta!. 1976). 



At Marion I., mean weight when adults return to moult 6.17 
(0.47; 5.55-6.9; 8) and at end of moult 3.42 (0.26; 3.05-3.84; 8); 
on average lose 44% of initial weight during moult at 120 
g/ day (Brown 1986). See Croxall (1982) for additional data on 
loss of weight in incubating and moulting adults, Downes et 
al. (1959) for weight changes in chicks. 

STRUCTURE As Royal Penguin; bill perhaps slightly 
smaller relative to size of head. 

GEOGRAPHICAL VARIATION Often lumped with 
E. schlegeli (e.g. Peters); separation of chrysolophus and schlegeli 
away from breeding grounds may not be possible (e.g. War
ham 1971; Falla et al. 1971). 

Polymorphism in colour of face reported at Marion I. 
(Berruti 1981), Iles Crozet (Barre et al. 1974), Heard I. 
(Downes et al. 1959), and possibly Iles Kerguelen (Derenne et 
al. 1974); in other populations only black-faced birds re
ported. Light-faced birds have plumage closely similar to light
phase E. schlegeli; unknown whether they are local mutations 
or hybrids with E. schlegeli. Barre et al. (1976) found light
phase birds larger than dark-phase birds at Iles Crozet (see 
Measurements), but samples unsexed. Pale face more common 
in male E. schlegeli than females (Shaughnessy 1975); if this 
true of E. chrysolophus, sex proportions in sample of pale-faced 
birds measured by Barre et al. (1976) may be skewed towards 
larger males. DIR 
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Volume 1 (Part A), Plate 11 [caption errors corrected from original] 

Royal Penguin Eudyptes sciilegeli 
1. Adult, light-faced morph 
2. Juvenile 
3. Downy young 

Macaroni Penguin Eudyptes clmjsolopllus 
4. Adult 

Rockhopper Penguin Eudyptes chnJSOcome 
5. Adu lt, subspecies ftllwli 
6. Ad ult, subspecies moseleyi 
7. Juvenile, subspecies ftllwli 
8. Downy young, subspecies ftlholi 
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