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SUMMARY

1Y three Pygoscelid Penguins ure the Adélie, Pygoscelis adeliae, the Chinstrap, £ untarctica, and the
Gentoo, P. papua,

Two rookeries were studied beiween 1948 and 1951, one at Hope Bay, Graham Land, and the other at
Signy Island, South Orkneys. At both of these there survived a small number of birds that had been ringed
two seasons before. A further 338 Adélies, 213 Chinstraps and 207 Gentoos were ringed, and more than
1600 temporarily marked with coloured rings and/or paint. About 2000 that were fed to sledge-dogs or
used for human consumption, were dissected. Some of the Gentoos studied were breeding in the Falkland
Islands.

Pars 1. M=THODS OF STUDY

The value of miarking burds tor any lite history and behaviour study is discussed, and three points are

stressed : the importance of mastering methods and technigue from the beginning of the study, of studying
a I arge sample so that allowance car be made for individual variation, and of devoting much of the work
to birds of known age (i.¢. those marked wher young).

s‘ ht‘ vm“inu‘; methods used for marking poscelid Penguins are described in detail, inciuding a new
method of marking them with flipper-rings.
"\/h: hods used for marking colonies and nest-vites so that t they can be located in later years, and methods

i dissection and skinning, sve also given in Appendix B (p. 92).
'he value of phortography. both still and moton, is discussed briefly. The ciné-camera is particularly
valuable for recording the actions and movements going on in a community of birds which cannot be
taken m all at once b),» the field worker. some of the difficulties encountered in carrying out photographic
» (:E‘P in hf‘ *\Hl“"t"t"!i(l are c]ﬁs;cu*scrzd in Appendix C (p. 93)

§ aps, showmng individual breeding colonies, is also discussed

'1

ParT 1l THE ADELIE PENGUIN

Methods of sexing Adélies are described. The only certain way, other than by dissection, is to mark breeding
birds before egg-laying and to continue observing them during the early part of the breeding season.
Casuals and non-breeders cannol be sexed unless marked and recovered breeding in another season.

The diversity in behaviour of & penguin community appears to be due to three factors which are often
imter-related : variation amony ;‘nd;"idwz/ g diﬂ%:xw nces in “intensity” of behaviour, and differences in age and
ling experience. Emphasis is faid on the diffesences in age and breeding experience. and some evidence
15 given from field observations and dtl‘ c‘lmrr to show that this is an important factor,

Suggested age groups divide @ population seen at the rookery into five categories: the e&perienced
{established) breeders, the mexperienced (unestablished) breeders, the non-breeders (“wanderers™) i
a iut plumage, the non-breeders in immature plumage (vearlings), and the nestlings.

The established breeders, probahly four or five years old and over, come back to their former nest-sites

hre
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independently of their former mates. Such & bird may “keep company” with another bird of the opposite
sex until its true mate returns.

The zmeytablmlwd breeders have first to slish themselves and pair off. Their behaviour differs some-
what from that of the established birds, though with some overlap due to individual variation. They often
arrive back later than the established breeders, and take up territories on the periphery of the colonies, or
fill vacant places within them. They are the cause of most of the fighting. Courtship behaviour is more
prolonged, egg and chick monaiit‘y higher, and breeding efficiency lower.

The non-breeding “wanderers” in adult plumage are two or three years old and can be seen wandering
around the rookery in small parties, and everl visitir ng rocky outcrops up to 1000 ft. above sea-level far away
from the breeding area. Some of them build poor nests, or cccupy vacant sites for a short time before moving
elsewhere or being turned out by older birds. 'va the wanderers which were dissected, some showed
undeveloped gonads despite their adult plumage. It is this age group which, together with sorme of the
unestablished birds, will, under fummmhlwcn ]dttli s, occupy new ground and thus extend the range of the
. They will also quuﬂslv take the opy w)mmny to fill any gap in the colonies, and may during the
pation period occupy territory in anticipation of the following season.
' i gnised by their white throats, normally live among the pack ice, but

—~

a

- displays and postures of the Adélie tre classified. During the first and second fasting penods the
ecstatic display is confined to the male, its most important function appearing to be in pair-formation. A
lone male by this displ noattract a nearby female to s nest. After the eggs have hatched (or should

hawve ched), itis a on @ diminished scale. It is more commonly seen among the
vounger and unestablished l*rwc?wu or non-hreeders, than among the established breeders.
The “bill to axille’ display, described for he first time, appears to be closely related to the ecstatic and

is prohably
ﬂ‘"a;d { E‘:':a dis
sex than has

In seme ,m |

Jso associated with par-for on. {ts resemblance to one of the attitudes of threat sug
ini v elerment of rewuiwon for the same sex and less attraction for the oppo
sible relation 1o nervous strain of the ecstatic and “bill to axilla™ displavs

he Lm{(ﬂ (. T"E‘

is mentic

Hu sture Md “ dns lav. an i n s suggested that the display is associated with early
of ceremony.

vo phases, the loud mutual display (high intensity)

The Sttu.HiMI s in which it is seen are described, the most

. during the nest-relief ceremony, and between parents and

Umnutual displs
¢ between

is the most @ ¢ described under
{ threat, attack. |

Jic hur’s a number of postres and noses which suggest nervousness. These include flipper move-
ments, raising of tl | ueﬁm head u‘ncx'vv‘rsmen‘t,ea,', the use of the call-note “aark”, when walking between
nests and 3 ual di sible ::‘ssociatim» of these postures and noises with

displacement

share 1,!" ‘

1L BETVES @ Use
s reducing the
“other post

] reents are described, Of pmtlcuhir interest is the behavious of

0 se i their fear of shn, £0] »ﬁd seal is plainly noticeable,

Iactivites are ment tionad, though the writer was not aware of this aspect of animal

s pul his feld work

sowhen birds return e the rookeries in September and October and occupy
4 200 miles or more from their winter quarters, the last stage baing over

: sccupation period s the period from arrival until the last egg

arkod birds that, once established, Adélies are, on the whole, very

rto year, and keep the same mates, Nest-sites are often covered by

to core back ! mm same spot; the explanation of this is discussed.

faithful t
foot or mor
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The normal cluteh is two eggs, (he interval between the first and second being from 2-4 days. If eggs are
removed as soon as laid, a third one is sometimes produced. Adélies are single-brooded. The average
incubation period (from the day of laying until the chick is completely out} is thirty-five days with a range of
thirty-three to thirty-zight days

Fasting periods, two for each member of u pair, start at the beginning of the occupation period and
continue until the end of the incubation period. Four reliable ways of telling that Adélies are fasting are
described. Both birds are together until the eggs are laid, and then the female goes off to sea (and not the

male as supposed by previous workers) leaving the male incubating alone until she returns. Some males have
:wﬁ“ia*im*t body reserves for a first fast of at least six weeks, and females for over three weeks. The length of
H.t.‘ male’s first fast is known to be exceeded by only one other species of bird, the male Emperor Penguin.

The loss of weight during these first fasts is ahmut 40%;. The female starts the season lighter than the male,
and loses weight more drmlly during her shorter fast

Care of young is divided into three stages: the guard stage when one of the parents is at the nest to care
for and feed the chicks while the other is away collecting food; the créche stage, when the chick is left alone
at an age of about four weeks and groups with others to form créches of 100 or more chicks, and, later, the
dispersal of the créches. Evidence is given from a study of marked adults and chicks, ma{ ]mrt*nts feed thu:
own chicks in the créche, feeding others onlv under cxwptxorml circumstances. T
guardians’ of the criches. These two facts are contrary to previous literature on bpeum of pengums whmse
chicks group together in créches. Three possible factors which contribute to créche formation are discussed,
Wt‘ddtl(m by the Skua appearing 1o be the most important.

During the chicks” eighth weck the dispersul of the créches starts, chicks tending to lie in or near their
old nest-sites, though bunching together when frightened. During their ninth week most of them start
ling along the coast and nsually depart 1o sea independently of adults. There is no fasting period
prior to departure. The plumage and process of moult are described, and the increasc in the weight of the
irds s given.

Breeding birds break off the normal routine if eggs or chicks are lost, and go to sea to feed. They usuaily
return and re-occupy their i"lﬁf.“S'tMOt; s fora ;.,.»«u; ui of fasting, but do not lay eggs again. The second rise in
population seen betweer the tinie of chick- ‘.;;‘ tching and créche formation is due not only 1o the parents
guarding and returning to feed their chicks, but also to the return of these unsuccessfu/ breeders. This phase
ot the breeding season has therefore been ca Fiu,d the “re-occupation period”. In addition, there are the non-
breeding wanderers endeavouring o sta ke a clarm on territory. It is these unsuccesstul breeders and non-
s, which have been mistaken as © ;u irdians™ of the créches.

The Adélie’s habit of “keeping ("wmau) " (i.e. the partnership of two birds of oppusite sex at a nest-site
which may, or may not, lead to the establishment of a mated pair) is believed to have su r‘vi‘val value in
facihiating the ! formation of new pair-bonds should the . original mate of an experiericed breeder fail to
return, or return ey late.

Roberts” (1940) “trial and ervor * theory of sex recognition is discussed and evidencu
not apply to Adéles.

Pair formation is discussed ano defined, and some of the associated displays descrined. The importance
of affinity of ooe hird for another is emphasised, and an example givc*n from Richdale’s (1951) work.

Maost Adélies mowl/s away from the rookerier among the pack ice. The Warlmgu moult first. Little is
known about the win‘er moveneniy of the Adélie, but the birds appear to stay in the pac k ice and visit
land mowinter only when MFM !wrc: ak up the fast ice and 1 mng the pack close to thm land.

When considering mortal ' it is suggested that more attention should be paid to the
possible eff ge and bree ‘e, The adult Adélie has no predator on land, but the Skua and
Sheathbill attack zges and ¢ hmi S, H‘u* Skua appears to select the weakling or stupid chicks. But if a
chick, even though starved and weak, puts up a bold front, it will not be overcome by i Skua. There were
ouly ten breeding pars of Skuas for a populaten of over l()O,()()() Adélies al Hope Buv. The fact that the
Skua does not have unlimited supremacy over its prey might well be the most important factor in limiting

by

given that it does

the Skua population. TE‘ artbii’1s 4 scavenger and does not kill Adélie chicks. ()they less important
evemies are the Gignt Perrel and the Dominicen Gull. The effect of predation by man and sledge-dogs, and

some of the dangers 10w penguir ]“e”;]ml”i“im'r the t might result from indiscriminate kilting are discussed. It
18 most important that dogs shov d be kept chaired, as they kill for the sake of killing, und ¢ven apart from
killing, the constunt distnrbance doos watold harm to a breeding community
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Interference on land by inter-specific and intra-specific competition and by Elephant Seals may be
responsible for a small mortality of eggs and chicks.

The only important predator at sea is the {.eopard Seal. A study of available literature suggests that, like
the Skua, the Seal's predation is selective, a healthy, alert and experienced Adélie being able to out-
manoeuvre the seal in the water. The Leopard Seal takes a heavy toll of young when they enter the water.,

The effect of weather and ice conditions on the mortality of eggs and chicks is discussed. The greatest
danger to eggs and young chicks is burial of the nest and incubating bird under snow. Mortality figures for
eggs and young chicks were between 80-907; for Hope Bay, 1948-9. The most exposed and windswept
colonies were the most successful because they were comparatively free from snow.

The last chapter provides evidence of the importance of individual recognition in an Adélie community.
Undoubtedly the two birds of a pair recognise each other from the time they are paired before egg-laying
up to the time when the chicks go into the créche. Parents also recognise their chicks in the créche, and
established breeders appear to recognise each other when they return to the rookery, even after separation
during the winter months. Territory brings both members of a pair, and parents feeding chicks, back to
known ground. Several examples observed of marked pairs shifting their nest-sites and yet remaining to-
gether suggest, however, that individual recognition is a more important factor than territory. In the writer's
opinion, visual and auditory recognivion between adults, and parents and chicks, is the most irnportant
factor. In the chick, recognition is slowly aciuired during the guard stage and fully developed by the time
the chick goes into the créche. The great variation in character, appearance, deportment, voice, efc.,
between one bird and another contributes much to this recognition. Finally, the function of the mutual
display is discussed and evidence given in support of its being a true “greeting ceremony” and not an ap-
peasemnent ceremony. It is also suggested that the mutual Jisplay serves as a confirmation, re-enforcement
and “reassurance’” of individual recogmtion

Special attention is paid to photographic illusiration. The Plates illustrate most aspects of the behaviour
and breeding routine of the penguins. A ciné-film, Life History of the Adélie Penguin (see Film Bibliography)
is also referred to in this report, as the writer believes that many of the actions described are better illustrated
in motion. 1t is of particular value in Hlustrating the text on important and often controversial points such
as departure of voung, landing of adults in rough seas, predation by the Skua and Leopard Seal, and
individual recognition of parents and chicks during the créche stage.

INTRODUCTION

THERE are three Pygoscelid Penguins: the Adélie, Pygoscelis adeliae (Hombron & Jacquinot*), the
Chinstrap, P. antarctica (Forster), and the Gentoo, P. papua (Forster). The Adélie is Antarctic and circum-
polar in its distribution, but does not breed north of the South Sandwich Islands and Bouvet Island. It is
the most abundant and widely distributed of all the Antarctic penguins. As a non-breeding straggler it has
been recorded from South Georgia (Matthews, 1929), Heard Island (Law & Burstall, 1953) and Macquarie
Island (Gwynne, 1953). The Chinstrap is alsc an abundant species, but has a much more restricted distribu-
tion, being confined to northern Graham Land and the outlying islands of South Shetlands, South Orkneys
and South Sandwich and further east to Bouvet Island; it also breeds in small numbers in South Georgia,
Peter st Island (Holgersen, 1945), and Heard Island (Law & Burstall, 1953) which are the northern limits
of its range. The Gentoo, though never brecding in such vast numbers as the Adélie or Chinstrap, never-
theless has the widest distribution of all, and is circumpolar in the zone of the westerlies. Its southerly
limit is on the west coast of Graham Land, and it breeds as far north as the Crozet Islands and the Falkland
Islands. Map I shows the main breeding arcas of the Pygoscelid Penguins.

= Falla (1937) and Roberts (1940) consider that 1ae Adélie’s bill und plumage characters warrant generic distinction from
Pygoscelis papua which is the type species of Pygoscelis, They have therefore called the Adélie Pucheramphus adeliae. To be
consistent, Pygoscelis antarctica should also be separated, for P. antarctica and P. adeliae are more closely related anatomically
and behaviourally to each other than either is to 2. papwa. In fact, P. papua seems closer to Megadyptes antipodes the Yellow-
eyed Penguin than to P. adeliae or 1o P. antarctiva. ¥ or the present, therefore, I prefer to keep all three Pygoscelid Penguins in
the same genus.
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This study on the Pygoscelid Penguins was undertaken while the author was serving as medical officer
and biologist with the Falkland Islands rendencies Survey (F.1.D.S.) from 1947 to 1951. During this
period over two years were spent at two F.1.D.S. Bases, Hepe Bay and Signy Island, and a further fifteen
months on board the expedition's ship R.R_S. Johr Biscoe, in Antarctic waters and between the Falkland
Islands and Britain. The rookeries studied at Hope Bay, Graham Land, in 1948-9, consisted of about 100,000
Adélies and several hundred Genioos (Map (111, Ten pairs of Adélies had been ringed in this rookery two

wisons before (see Andrew & Roberts, 1952) and it was possible to observe most of these for their third
season as marked birds. In early November, 1948, one month after the Adélies had returned, the Base hut
at Hope Bay was destroyed by fire during a blizzard. All field-notes and dissection-notes for October and

photographic equipment (see p. 94) were lost. The abnormally heavy pack ice that season prevented the
Jahn Biscce from reaching Hope Bay until her ninth attemipt on February 4th, when all personnel were

rily closed down. Unforeseen circumstances therefore made the first
a'ri;g;in'x,zu,l plan to spend twe consecutive seasons at Hope Bay impossible.

'tuuﬂ,i amj the Base femg
wson’s studies difficult and th

However, the period of waiting for the ship's arrival from November to February was devoted entirelv 1o
art intensive study of the Adélie Penguin.
Porms s given by the Gov ernor w*“' the Falkland Islands to return to Britain to re-equip, and fo

carry out i nd year & study,
&51;3, 1y (Map iIV). the rookery numl

o that the ciné-film Life History of the Adél
. a number of penguins, tlnx time Chinstraps, had been ringed two seasons before, and many were
HW::.\ vt d for their third scason as marked birds
fon a nd laboratory tents (Plate Ta and b) were used at both rookeries throughout the i‘smmmw
er with sleeping-bug. food, heating and duplicate biological e qmmnun wer pl‘md
of some of the se i
i out day and night, and hc« mm pxm'h:m' shelter dursno bad we athn‘ Bir‘ds were 4;£i5;5u.;:w‘.i
it ohu.mm tents and stored unt! they could be sledged back to Base for dog-food, for if left outside
Wi zm,u { adequate cover they wer «.;Erm parer: by Skuas within a few hours.

It was realised that the ideal way o study the birds was to ]we amung. them. Though the observation
tents provided full facilities for thus. n;@d srid mlm d uties at Base often demanded a compromise, but
daily or twice da ﬁ}/ visits o the rookery were maintained at Hope Bay from the beginning of October, 1948,
until 1] 1 Fobruary. At Signy iS[lkHt%w where travelling in bad weather to the rookery
v %mnetmvm took twa hours, every opporturity was taken to @penci a few consecutive days at
tion lent; contact with Base by radio. Otherwise, visits were made daly [ro
i iu 1950, until the poi i M massed, and then every other dd,, or at fzast every
avs, until the first week ‘\mn ‘undlmd firm until November 7th, but therenfier
x.:l route had to l"'u ‘ plastic runners pulled by live dugs wis the best
twhen there was plenty of sa0v, ht,‘, r,.mzx when patches of rock were exposed, it wa
oy which had metal runners. Dogs were used as much as

reise kept them bi, und they fec food ot the rookery from dissected birds. Occasional-
sea was caln enough, o small dinghy with outboard motor could be used at Signy Island for
heavy and debic pupment, such s the sound recorder and ciné-camera, from Buse 1o the

it Bigny Island in the South Orkneys. At Gourlay Peninsula.
20,000 Adélies and almost as many Chinstraps, and it was
fie Penguin (see Film Bibliography) was taken. As at Hope

¥

three o
Al O
mean.

s oa fareeniand

occupied Bases since 1944, F.1.D.S. has provided opportuni-
have been unique in the hi*;mrv of Antarctic uu,}»‘nir..)ra.tmu
L sever, the routine chores of cooking, cleaning the hut and
¢ shared by wll members of a F.LIDLS. Base, and field work is therefore
vship visits the Bases at the peak of the breeding season which
¢ tmw v of observations while stores are ofl-loaded and

srimanenthy
il recen

ining a number of ¢
“eontinuity of work whic
%‘-Mf"‘ ;m(* Fuchm 1651
5, }‘E;; Ve o b
the expudit
¢ break n

art was nu 'id“ T Igiu se cifficulues, and the writer is much indebted o his com-
: Bay and Sigry %'s‘- st for e muy ways on which they helped to relieve him of duties a
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Notes: The snow and ice coverage were diminishing during the period of the survey, and the map does not show the amount of coverage at any one time. The areas on
Pantomime Point were plotted on January 19th, 1951, those around Pageant Point on February 5th and the remainder on March 11th. The coastline shown is the high
tide mark, low tide being indicated by a pecked line. Some of the more important Adélie colonies are marked in on the map in Roman numerals.



PART {. METHODS OF STUDY

A. MARKING PENGUINS

Lo The importance of Marking ¥

THE word “marking” here covers anv artificial method used for distinguishing individual birds. Marking
may be temporary (e.g. painting) or semi-permanent (e.g. metal rings with reference numbers). The im-
portance of studying marked birds cannot be emphasised too much, as the indisputable evidence so gained
can help to solve many long-standing ornithological problems. Work on the Song-Sparrow (Nice, 1937)
and the Robin (Burkitt, 1924-6, und Lack, 1943) provided ornithologists with examples that have since
hecore classic, yet how few have followed their methods. Richdale (1951) who has studied marked Yellow-
eyed Penguins, Megadiptes aniipodes, lor ten* consecutive seasons, in addition to Petrels and Albatrosses,
strongly emphasises the need for studying marked birds. My own experience with Pygoscelid Penguins,
originally inspired by the methods used by Lack (1943) and Lockley (1942), supports these views whole-
heartedly. | would erphasise further three special points which apply particularly to long-lived birds:

St

oy

-

Lhe importance of mastering methods and technique from the beginning of the study. As the worker
iscovers more abour the bird and its habits, he will find some way of overcoming the difficulties he
ers. Forexample, wild geese can be driven to tops of hills when moulting, or caught bv rocket-nets
inowinter (Scott, 19520 po 20)0 Spotted Flycatchers can be baited with cobwebs (€ impbell, quoted by
Lockley & Russ 1953, po 100)0 and Tawny Owls can be observed at night by using a red light (H. N.
There is probably no species of bird, no matter how shy or difficult

Southern, personal communicaion).
to study, that cannot be marke: recaught in some way without undue disturbance,

—

i the importance of studying o large sample so that allowance can be made for individual variation

[T

ii. The importance of devoting nmuch of the work to birds of known age, .e. those that have been ringed
voungsters, especially as age groaps play an important part in behaviour {p. 25}

Pygoscelid Penguins of known age could not be studied d uring the course of my work a1 Hope Bay and
Signy Island, as insutlicient voung had been ringed in previous years. In both study areas, the few Adélies
and Chinstraps ringed two seasons earlier (1946-7 and 1948-9) as breeding birds were recaught and
observed through a ithird season as marked birds, In 1951, several hundred voung Adélies and Chinstraps
were ringed at aden, MSa), and since 1953 the regular ringing and web-mm rking of young
ecach year at certamn I 1D 5 bases has been encouraged so that a population of penguins of known age is
berng made available for future work (Sladen, MSbh).

A single period of wtudy for the Antarctic -
thiz work in 1948 a5 many method
tried on a large sample of bi ‘
ngs, and wentihcation frevs a di

s0 at the start of
i« for catching and marking the Pygoscelid Penguins were

close observation were marked with numbered aluminium
oted by use of paint marks and coloured temporary rin gs.

2. Paint Marks

Levick (1915, po61) marked the breast plummage of some of his Adélie Penguins with red paint, renewing
it as it faded. Bagshawe (1938, p. 18€) working on Gentoo and Chinstrap Penguins, used Indian ink
plied with a brush on a long samboo, but this was not easy for the ink froze rapidly despite elaborate
drecautions. Roberts (1940, o, 2011 marked his Gentoos by painting different combinations of colour on
heir breasts, Sapin-Jaloustre (1931, p. 66 and personal communication) painted large letters on the backs

3
dehdale ¢1951 po 4 7-54) redied entirely on tarsus-rings and web-marking.
cic dreving matt-cellulose pai ir: 1948-51, was specially prepared for aircraft identification

aintt used

sonal commuricanon).

Coiough, Bucks

* Neowe TR vears (s

© Suppbed by DO Poinds D sl
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as was expected because various patterns on their breasts and backs were too often obliterated by guano
during a thaw, or by male tread marks on the backs of females during copulation. Even partial obliteration
made them unreliable. It was then discovered that the outer surface of the flippers, where the feathers were
dense, short and rarely dirty, was the best piace to paint. Two-figure reference numbers about 14 inches
high painted here (Plate I1a) could be read after the birds had been at sea for ten to fourteen days, and then
repainted if necessary. Yellow proved to be the most conspicuous and durable colour, but it would flake
off unless applied to a dry surface.

Crude daubs covering about haif a fipper were put on 1224 non-ringed birds for various investigations.
In many cases these lasted throughout the hreeding season despite many visits to sea.

3. Rings
Gain (1913, p. 478 and 1914, p. 38) was the first to ring penguins. In January 1909, he put fifty violet
celluloid rings on the legs of adult Adélies an« seventy-five yellow rings on young. In the following breeding

\

Figure 1. The lower portion of the leg (covered b feathers), the tarsus, and the foot of an Adélie Penguin viewed from
lower (ventral) surface.
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season, eleven adults were observed in November at the rock where they were originally ringed and some
were again seen by whalers in November and December 1910. None of the young were recovered.
There are three places where penguins can be ringed:

. Round the tarsus. Much of the penguin’s weight is taken on this short thick bone (Figure 1), and the
umdusurfaw frequently touches the ground.

b. Round the leg covered with short feathers. just above the tarsus (Figure 1).
¢. Round the flipper where it joins the trunk (Plate 11).

i. Temporary Coloured Ri

Cellulotd flatband rings were supplied in six colours, 10 mm. wide and 22 mm. diameter. They were not a
success when placed round the rarsus or leg. On the tarsus they often caused injury. and on the leg they
were difficult to sce. Sometimes they proved useful on flippers, where they were conspicuous and caused
no m ury” but they were often fos at cea, thou gh the Chinstraps retained them betier than the Adélies.
ured celluloid rmga were therefore used on ly on flippers and only in the following cases: for fasting
adults at the beginning of lhn n (chiefly Adélies) or during the moult; as a quick method for marking
a bird when the weather did not permit painting or when metal rings were not available, and for the larger

Pamted aluminivnt cyverlap ving < were coloured with numbers or various combinations of cellulose paints
and a key was kept in the field note-book. They were placed round the flipper (Plate tia) in the hope that
they would be more durable thun the celluloid rings or paint marks, but they were not & success. Most
of them were still i position at the end of the scason, but the colours soon wore ofl at sea Some of these
sample overtap rirgs survived for two years,

H. Semi-permanens Aluminium King,

I October 1944, a number of strips of aluminium alloy sheet, 4« 4 inch, with a set of number punches
were sent to three FLDUS, bases for marking penguins. They were m be bent in a circle and fastened with

a chip (Figure 21,

Faure 20 Aluminium ring bent in a circle and fastened with a clip.

The first batch of these was used on fifty young Gentoo Penguins in February 1945 at Port Lockroy,
Graham Land (Lockley, \4 ). These appear t¢ have been the first penguins marked with metal rings in the
. They bore a reference nuraber bui no address. Five years later | recaptured one of these birds at
same (.xcn too u.ah.my The ring, which had been placed on the feathered leg, was in good condition and
the number “47" read fairly cus,w Betweern J";r»vcmher 1946 and January 1948, 477 Adélies were ringed,
first at Hol)u Bay (An lhvw Raoberts, | nd later at Red Rock Ridge, Mdl”gll(Hh‘ Bay (Stonehouse,
MS1 Two hundred of the Red Bood Ridg 1 hes were ringed with Monel metal strips supplied by the
Ronne Antarctic Rescarch bxpediion, %,.Mfmw itions were made on both these uulmwa in subsequent
seasons (pages 44 and 71
At Hope Bay i 1948 T used 17 tinch strips of aluminium alloy which were cut and hand-stamped with
figure reference marobers ard the vords 1HFORM FLLDS. COLONIAL OFFICLE. L ONDON in letters
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§ inch high. At Signy Island in 1950, pre-cur and stamped sirips 44 » 4 inch were used, the numbers and
letters being the same size as before.

Tarsus-rings with clips (Figure 2} were tried first as they had been used successfully on the Yeliow-eved
Penguin, Megadyptes antipodes (Richdale, 94%, p. 107 and personal communications). Two difficulties
soon became apparent. The inscriptions became abraded on the rocks, and in spite of the greatest care in
fitting the rings, some birds were seen limping afier several days. Closer examination revealed abrasions on
the tarsal tuberosities as a result of chafing and weight-bearing. The rings were therefore transferred to the
leg. Richdale (195]a, p. 49) stresses the importance of choosing the correct width for tarsus rings; if too
wide they cut into the tarsus. if too narrow the rings are weakened and their life shortened. Richdale was
able te check his rings and renewed them at -4 year intervals. Even if the F.I.D.S. rings had been slightly
narrower, abrasion on the rocks would still have occurred. Tarsus-rings on Pygoscelid Penguins breeding
in the Antarctic are therefore unsuitable, though this may not be so with the Falkland Island Gentoos
which breed on heathland.

Leg-rings did not cause injury it put on carefully. The ring with a clip was fitted to move freelv up and
down the lower part of the leg among the feathers, yet never loose enough to allow it to descend over the
ankle joint to the tarsus. Most of the F.1.D.%. rings used in 1945 and 1946 were placed round the leg and
later recoveries showed that they were not damaged on the rocks. Two leg rings (Nos. 1011 and 1019) out
of a tetal of twenty placed on Adélies i 1946 by Dr. J. I, Andrew, were recovered in seemingly good
condition on these birds six vears iater (see Tables XI1I and XIII). However, they had the disadvantage of
being nearly always hidden by the feathers, the birds having to be caught before they could be shown to
be with or without a ring. When & large number of birds was concerned, a task such as this was too great,
besides being disturbing to the birds. Morcover, birds ringed as nestlings and returning to a different
colony would be completely lost i a crowd of many thous: inds of “unringed penguins.

Flipper-rings (Sladen, 1952) carefully used may ultimately prove superior in every respect. Marked birds
could be picked out immediately and ring reference numbers read through binoculars without disturbance.
Coloured celluloid flipper-rings were used during the 1948-9 season, but it was not until June 1949 that
metal flipper-rings were tried. These provee successful on o party of Gentoos sent back to the London
Zoological Societv. In December 1949 the nrst wild birds were marked by this method in the Falkland
islands. Two years later, one of these, a brecding Gentoo, was recovered in the same colony with the ring
still ood condition. Four different methods for fixing these rings were tried (Figure 3). Method 4
{(Figure 3), with the clip folded on the inside (medial aspect) of the hpper soon proved to be the most
satistactory and most u? the ! Hz per-rings Used were put orn in this way. Many were closely
observed through o, and showed o signs of wear. Only slight rubbing of the :
tot Igl feathers on *]u: thm anmrn tg;u: «:)f' the flipper was observed. Method 3 (Figure 3), with the clip
pointing downwards, was abandored as soor as it was discovered that the clip damaged the feathers in the
axilla.

The longest survival of a fipper
ringed at Port Lockroy in Januar
significant 1s the recovery of eig
good condition two years latg near th{, pl{mw m ] 1er hmh ,xpedmm;s Polam:b Emncam,s ex.pwmnm ited
with this method in 1951 . § 1951, p. 66) during their study of the Adéhie
Penguin in Adélie Land, and th vl favourable results.+

The g'«c':mm1‘n;:rmy of F.L.D.5s. of At m: ; tm u)‘nimait y of observation and in 1953 the writer designed
a new ring for use by that u*g‘m‘uiw‘umn ['he ongmal design has been improved by larger-sized numbers
Finc wh W Hmn in moderate Is,r ;oo wht car be seen through X8 binoculars from about sixty feet, The
Tings {uu A new INSCTIPLON, INFOIA P LS BRITISH MUSEUM NAT. HIST. LONDON. They are 99"/ pure
VS W.GLoand of ;I‘L remper. The »s have been treated to ensure smoothness and the
' y press to give sdeguate depth of imprint. Strips pack better thawn shaped

far recorded is three years* on an adult Gentoo which the writer
: Hw 'im: was Qti | M f‘food Condition when re('(:rvened ch“l‘lzms more

W& Trcken s W L 1988, Antarcric bird-banding by the Falklane islands
Depend b Boacing, Ey L 2

© Since this manuseript was subrmitiod for publation, the Australian National Antarctic Research Expeditions have
reported on their trials of flipper i npa on Ro d\hop er /md demm Penguins in 1953 at Heard Island (Downes & Gwynr,
1955, They ‘:mmmcred SOMe it guin ringing up to the time of going to press is well reviewed by A.mmn
(Austing 0 1. 1987, Bird- Bundine . 28, and fucches diseussed by Sladen and Tickell (1958), Bird-Banding., 29, 126,
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Method !

Method 2

Method 3

Method 4

s
FlGURe 3. Methods tried for semi-periaanent aluminium flipper-rings on the Pygoscelid Penguins. Method 4 proved to be
the most satisfactory. Method 3 should #ever be used.

rings and are sent in bundles of 100, dmdw into groups of ten, and in numerical order. The first shaping
(Figure 4), which s also the sare fo s, is best done with pliers. The size of clip can be varied a

' &
little according to the species and sex. The joint must be a good one, but great care must be taken to
prevent distortion when it is finishec off) |

Oy ge mly inserting the blade of a thin blunt-riosed plier between
the flipper and the r‘artg. When the ring is finally in position on the left flipper as desc rll:)ed in method 4
{Figure 3), the number can be read lhw n;,h Ay up when the bird is standing and the flipper at rest by
its side (Figure 31 The Mlm Mg INTORM F. 1005, elc., will be behind the number, thus safeguarded from

abrasion when swimming.

¥
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The penguin must have full power of its flippers to escape from its enemies in the water, and any diminu-
tion of efficiency might reduce its chances of survival. The metal must be bent smoothly and allowance
made for the moult when the flipper almost doubles its thickness. If too tight, the bird may be seriously
affected, because an important swimming muscle and tendon pass close to the posterior bend of the ring.
If too loose, it may slip off or impede the flipper joints (Plate Ilc). Putting on flipper-rings is not a simple
process and requires practice, skill and patience

Recoveries in successive seasons should be interpreted with caution until comparison has been made
with the longer established leg-rings. Until this has been thoroughly tested, flipper-rings should not be used
universally. It is still necessary to test the relative reliability of flipper-rings and leg rings, and this could be

out by marking forty to fifty breeding birds with leg-rings only, and the same number of breeding
Is with flipper-rings as well as leg-rings. The two groups should be in the same colony, each group being
selected to contain the same number of peripheral and centrally placed nests (Figure 6).

e n et

seesacses
LW I T

Rope marker i 4

- T 4
"'w\ y
'l

) T

Fioure € Methed of dividing a colony with rope marker to test flipper versus leg-rings.

4. Other Methods of Marking Penguins

Web-marking was not used, bui work on the Yellow-eyed Penguin (Richdale, 1951a, p. 51} indicates that
this is an excellent and simple method. With the Pygoscelid Penguins it should be tried with care at first, as
it is possible that their feet are more vascularised than the New Zealand species.

Web-marking is especially suitable for nestlings. The use of a different combination of marks for each
season would enable a populaticn of known age to be built up for future study (Sladen. MSb). When
recovered again after their migrations these birds should be marked with metal rings

String Jor young chicks. Paint was not reliable on down, especially during a thaw when chicks became
matted with guana, nor did it last for long under such conditions when painted on the feet and bills.
Moreover, coloured celluloid flipper-rings (p. 14) could not be used on chicks until they were about two
weeks old, Until then, string was s osely round the flippers in place of the rings. They were watched
and often handled from day 1o day, so there was no danger from injury as a result of growth.

4. Other Methods of Marking Perguins

The first consideration musi be for the birds, purticular care being taken to avoid carelessness that might
result i future sufferig It also essential to disturb the birds as little as possible both when marking
them and during subsequent observations. Penguins are not, as one might imagine, easy birds to catch and
mark. They are pugnacious and often resist with the utmost vigour, inflicting powerful blows with their
fippers ard bills Species differ in thew behaviow : Adélies, contrary to Murphy's (1936, p. 408) statemenit,
sre boldest, Gentoos shyest and Chmstraps intermediate. Individuals vary greatly in different situations
et at different periods in the seacon. They are shyest at the beginning when attachment to their territories

vot reinforeed by eggs or voung. boldest when defending eggs or young chicks. During incubation, they

ert more eadily tovards the e of o fasting period than at the beginning.
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in the Antarctic, one is also confronted with additional difficulties due to the constantly changing and
frequently adverse weather.

Time of season and methods of catching. The best way to catch a large number of adults or nestlings is for
several people to drive them into 4 temporary corral of netting, corrugated iron or stones, about three feet
igh, and about fifteen yards from the L,olmm With breeding adults this method should be used only
before the eggs are laid. On a subsequent visit during egg-laying, the birds can be recaptured one by one at
their nests and the ring numbers and other details recorded for specific pairs. Corrals should be removed
after use, because they may encourage snow drifts and thus affect the nest-sites. Nestlings should not be
ringed until nearly free from dowi and then only if well nourished. Rings are wasted on weaklings as these
birds are likely to be killed by Skuas or Leapard Seals (p. 69).

Disturbance. & penguin should not be ringed at its nest, but rather carried fifteen yards away. This will
allow the other birds to settle down, and., equally important, provide enough distance for an initial dash of
the ringed bird after release. A hird so treated will pull itself together and finally walk up to its nest as
though nothing had happene:d.

Methods of holding Pygoscelid Fenguins. Sinall penguins should not be held by the body as struggling may
result in internal injuries, especially with females at the time of egg-laying. To catch them, they should be
grasped by the neck, and they should be carred upside down by the legs, not by the tarsi. When transferring
the bird from upright to upside down, the legs should be grasped firmly by one hand and swung up while
the other hand continues holding the neck. This avoids strain on the ankle joint. When ringing or painting,
the ringer should stand upright and place the head of the penguin gently between his knees with the bird’s
back facing forwards. In such a position the bird rarely struggles and the flippers and legs are easily
accessible even when doing the job single-handed.

Danger to eggs and youny from promf ors. It must be remembered that eggs and even young chicks, left
unguarded 1n a nest while the parent is being ringed, may be destroyed by Skuas and Sheathbilis (p 66).
Nest contents should therefore be phxc.,,d in the pocket, or a suitable container, and replaced just before the
bird is released

Febie I summarises the number of penguins marked during the period of study. The discrepancy between
totals of semi-permanent rings used and numbers of birds ringed is due to the fact that some of the birds
had two kinds of rings. Most of the breeding birds under close observation also had numbers painted on
their flippers.

B. MARKING COLONIES AND NEST-SITES

F LD S. provides opportunities for continuity o studv, but personnel continually change. In these
circumstances the marking of colonies and nest-sites is an essential adjunct to ringing. The markings need
to be as durable as possible and to be accurately recorded, so that someone entirely new to the area can
find them in later seasons.

Bagshawe (1938, p. 186) marked numbers in enamel paint on stones and placed them by nests. Many
were obliterated by guano. Wooden pegs by wt‘{)ll{“h ouse (MS) to mark ten nests occupied by ring
Adélies were unsatisfactory as all but 1 iwo had been removed by wind or nest-building birds when visited
eleven months later.

The following methods were used at ["iopw Bay in Nowe
ringed Adélies (Andrew & Raoberts, 1952). Arrows were painted on prominent rocks nearby, indicating the
iion of the nests. Paint crosses wers also made on, or beside, the nest itself. These were renewed each
¢ they were abraded by snow and drift and cften obliterated by guano. Each nest and its
distinctive features were photographed, &nn the actua’ position indicated again by a prominent marker
(c.g.a glove)m the phnlugmpw A plan of all the nests was d-awn up giving compass bearings and distances
from o central rock pillar close by, together with a descripiive note of each nest and 1ts surrourdings.

Mot of Androw’s methods i ng 194851, with the following additions resulting from the
first year's experience at Hope Bay. / go-scule map (see p. 22) was made showing individuat colon

Colones of interest for follow. up worl wers marked on the map in Roman numbers (Map [V), and were

f

nothe Deld by numbers painied on one side of one or more of the most conspicuons rocks

:mber 1946 for marking the nests of ten pairs of

-

SO

identitied
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(sce Plate Illa and b). Refercnce numbers o! individual nests were also painted on the sides of rocks
adjoining the nests. The choice of a vertical, and preferably leeward, surface, was important as it minimised
obliteration by guano and penguin feet, and afforded protection to the numbers from abrasion by drift.
Plate I11b shows the paint mark of Colony VI at Hope Bay after four years. It was still as good as new. An
improvement on this method would be to chip out numbers on the rock before painting them.

Photographs (p. 94) can be used to fix the positions of quite a number of nests in a comparatively feature-
less colony.

(2. DISSECTION AND SKINNING
L. Importance of Disseciion for Sexing Penguins
Distinguishing the sexes of birds, especially colonial birds, that show no external dimorphism remains a
difficult problem. With existing techniques, dissection is the only infallible method of determining sex, and
is therefore essential during the initial stages of a life history study in a place such as the Antarctic where
field work cannot be carried out by one persor for more than two or three consecutive vears. Other methods
of sexing Adélic Penguins are given on page 2.

FiGure 7. Awl used for humane method of killing penguins. The wooden handle is the correct shape {or bending the leg-rings.

2. Data Collected from Dissections

Fortunately ethics did not have to be considered as penguins formed an essential part of the sled ge-dog’s
diet and provided the best supply of fresh meat for the expedition personnel. The killing was properly
controlled so that there was no danger of seriously depleting the population of over 100,000 birds at Hope
3ay, or of nearly half that number at Signy. As penguins had to be killed, the work resolved itself into the
blem ol how o get the maximum amount of biological data from them. At Hope Bay almost every
penguin killed was dissected before being fed 1o the dogs, and at Signy approximately 809, were dissected.
Al birds collected were sexed and. or weighed. Some were skinned for museum specimens {p. 92). A large

proportion were carefully dissected and the following records kept: cloacal temperature; measurements of
soft parts, tails. et ; weight of intestines, liver, heart, and stomach contents: thickness of blubber; a series

onad measurements: notes on colour and state of plumage, soft parts, iris, incubation area, etc. Finally,
various parts of the anatomy, especially gonads, thyroids, internal organs, stomach stones, tarsi and feet,
and skulls, were preserved ter future macroscopic and microscopic study. Most of the material for micro-
scopie study was preserved in Bouin™s solution.

Ficuwe 8. Heraping spoon for removing blubber from a penguin skin.
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The most humane method of killing was to destroy the brain by a quick thrust and twist of an awl
(Figure 7) through the foramen magnum when the head was flexed on the neck. The circumference of the
awl handle was the correct size for shaping leg-rings (p. 15), and a rubber bung shielded the point in the
pocket. Methods of skinning and preserving are given in the Appendix B (p. 92).

[V PHOTOGRAPHY

Special attention was paid to phoiographic cquipment and technique before leaving the country in 1947,
but the fire at Hope Bay in Now mber 1948 destroyed d\” but one miniature camera, together with all
motion and still film taken of the Adélie and Centoo One of the chief reasons for returning to the Antarctic
in 1949 was, t}wm{urr to repeat this photographic vork. At Signy, a detailed record of the life history and
breeding h« haviour of the Adélie was made 1 coicur. The most characteristic behaviour patterns of the
Chinstrap were dim filmed, but work on the Genteo could not be repeated.

The Pygoscelid Penguins prove od subiects for photography, though bad weather, low temperatures
and the delay in processing colour film presenied a number of technical difficulties.

fi

1. Cine-photography

Cine-film: provides a permanent record ¢! movements and behaviour sequences of large numbers of
individuals which can be examined repeatedly at leisure cn an animated viewer, and though it can never
replace field observations, it can provide valuable confirmation on controversial points. Moreover, a siow
panoramic view of a colony taken at regular intervals throughout the breeding season, in SUCCESsive years,
from a fixed photographic pmnl u,ul i pre wide permanent data on seasonal and yearly variations in popula-
tion, more effectively than a series of sti lphmt(»yraph% Populations can be estimated fairly accurately from
such a film when esamined through an animated viewer
Furthermore, the techmcal methods of catching, hold mg painting and ringing penguins (described on
p. 19) are more easily understood when seet in a film than when read in a scientific report.

For the above reasons the writer feels that inotion pictures are an invaluable part of field work, and should
be ¢ i as important as still p]mtn rraphy and drmm,nws for illustrating published work. Some of the
lirnitat ill to be overcome in using the ciné-camer: in the Antarctic are given in Appendix C (p. 93).

2. 8wl Photography

Still photography, though less valuable than cine-photography, has certain important advantages. For
example, less skill and less el cabc:ume apparalus are mqmrcd to produce satisfactory results. Moreover, as
monochrome and some colour films can be processed immediately after exposure, it is possible Lo keep a
constant check on technique and apparatus

The still camera’s most important role in the present siudy was to illustrate and support direct vbserva-
tion of the fluctuations of population in a number of marked i colonies (Plates 111 and [V), certain aspects of
behaviour, the créche system, the habitat of the birds and methods of study. For a description of equipment
and methods, see Appendix (.

['he population of & penguin community Huctuates s:vm«sie'!;,rablyt‘xrougnhout the breeding season (Figure
9y Tca ]Lv. sser extent it also varies in different environments. For example, it takes longer for the popula-
thion Lo Maxi&i up 1o its maximum at the beginning of the season in a snow- -covered colony than i a snow-
free colony (p. 42). Phe um;..nw}m can provide confirmation for direct observations made on smali colonies.
and know: ¢ the density of population of smaller areas, it is possible to make a rou 1igh estimate of larg
arcas roni photographs (the number of nests per unit arca being approximately constant). 1 repeate
fromy vear to year mdn photographs could report total population changes.

Sapin-Jaloustre and Cendron (1953) using similar methods in Adélie Land, claim, perhaps rather
oplimistic: that accurate counts were made from enlargzements of their pictures which were taken in
130th of mv T ne required in the feld for direet counting. Nevertheless, they stress that such methaods should
be combined with direct nlm Pvalion

P
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E. Tur USE or Maps

Large-scale maps were used, as much as possible, to summarise information of the size and distribution
of breeding populations and the habitat preferences of the various species. Maps of the latter showed that
Adélies have a preference for the flat and relatively high ground and the Chinstraps for the steeper slopes
when breeding side by side (Map IV, surveyed by J. Cheal, 1951). Where the Adélies predominate (Map
I, surveyed by James & Marshall, 1945) no particular preference was found. Gentoo colonies are small
and scattered (Map I11). Map I1. after Anderson (1905) shows the distribution of Adélies and Gentoos at
Hope Bay in 1901,



PART Il. THE ADELIE PENGUIN

A MeETHODS F SEXUNG ADELIE PENGUINS

A s the sexes of Adélies are indistinguishable externally, dissection (see p. 20) is the only infallible means of
d;Stlmguls]».mg them,

Roberts (1940, p. 201), the first worker lo emphasise the importance of dissection for confirming the
sexes of penguins, painted those *vh%c i‘ach;viwur he was studying, and later killed them for examination
He states that hchawom 2ave Heation of sex, so that many of the earlier observations on the
%n.,hmmm of peng use the SeX of the mdwuduals descrlbed was open Lo d(mbl

W zt}mwt k] inxg dnv HL C mw‘ ti.ax h udcn u’mj 1} € SeX uf all his closely obscrvet hrmdmg) bml\.., Whu,
summ .mww sex difference . p. 1071, he states that the only certain way of sexing the Yellow-eved
Penguin, other than by dissec ction, is 10 ai‘);’,ﬂ!?l‘li\‘k" the vent of both birds of a mated pair during the span of
deposition. “This test was subsequently checked by noting definite sexual behaviour patterns. Final
‘ ) : cidcﬂnm?hv kxliuw was dissected, and because Yellow-eyed ]’enguiw
‘ ht we accurately the sex of every bird that had lived in that
“{orl i, o0 31 He also gives eleven subsidiary points which make
sspecially if Lumhtu of them can be assessed together for the hird in
d vtk the pre-egg and incubation period. Richdale’s confidence in

ot only on the stady of marked birds for a number of corsecutive
swledge of ther ways and behaviour, an intimacy which ¢ COTe
‘Ot 'h:i otherwise be difficult to understand his references to “young
b after making it clear that it is only breeding birds that car:

guestion. These are main
sexing his birds must he &
hirl ¢ on an int
1t of living amorn
des™ and “young ma O]
be sexed, other than by dissection, with an; u»l iaty.
The writer's conclusions gnoen below, which are based on dissection together with observation of markad
birds, strongly support other less drastic mcthads, They are given in order of importance.

When seen ¢ A,meru<au This 1s probably tae most certair way of identifying the sexes in the field. All
copulating ;im S0 Ty in the wmcm proved to be the male above and femdle bc,low and no example
wis found of w VTS 1 such as is described by Roberts (1940, p. 2081 and Falla (1937,

44 ard 6

{ncwhation rowdine. The male remained alone to incubate the eggs as soon as lhe clutch was 4‘"«'»:11[*»]@((*
while the female departed to sea to feed. This normal routine, in which the sex of males was confirmed by
fifty-three dissections, could. howev set by human cr dog interference, and, for other reasons, was
not infallible (p. 54)

The ecsiatic dispfay. From arrival ar the breeding area up to the time of chick-hatching, the ecstatic
display was restricted to the male, A m the chicks had haiched, the display was observed in both sexes.
Evidence for this is given in Table ,and discussed on page 32.

The female clocea. Immedialely after epg-l ying the cloaca was congested (often a dull purple) and dilated,
but it seon reassumed its normal external & qu.,dr.;mec. Bl md stains were rare. Richdale (1951, pp. 88 and
107) ¢ msnﬁ rs this to be the only certain wav of sexing the Yellow-eyed Penguin other than by dissection.

4 O the whole the male was more aggressive in defence (p. 37). When a pair were
together and were disturbed. the male HML.I%]H v L mk over from the female if she hdpptmedl to be standing in
the nest. About twenty examples of this behaviour were recorded in marked birds whose sexes were later
contirmed either by dissection or incubation routine, the male always taking over from the female and
never the |

Dontinance of the Muale

ale from the male,
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Weight. If a pair were weighed before egg-laying, the male was nearly always heavier than his mate.
Weight was unreliable as a guide at any other time of the breeding season (p. 54).
Appearance and size. The female was usually smaller and sleeker, but a comparison of a large number of

measurements from dissected birds showed that there was a considerable overlap. It is. therefore, unwise to
attach much importance to these differences even when comparing a pair at their nest.

Tread marks. The reliability of this method used by Levick (1915, p. 58) was limited as there was always
danger of confusion between a female with tread marks on her back and dirty males who had been fighting.
Moreover, tread marks were seen only during a thaw, and thus were uncommon early in the season before
egg-laying. It was, however, a valuable confirmation of sex, especially if one only of a pair had conspicuous
tread marks, looked smaller, and was shyer

Paipation of egg in the urerus. Vhe egg could be felt in the lower abdomen just before laying. This method
was abandoned as soon as dissection showed that the shell could be damaged in the early stages of formation
by anything but the gentlest handing.

It appears, therefore, that the only certain way of sexing Adélies other than by killing them, is to mark
breeding birds before egg-laving and then continue observing them during the early part of the breeding
season. Casuals and non-breeders cannot be sexed unless marked and found breeding in another season.
The only simple and practical solution to this problem would appear to be the development of a technique
for examining the cloaca, either by evertion, or internal examination with an instrument, similar to the
technique used for ducks and geese (Elder, 1946; Hanson, 1953).
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Froure 9. Population and nests of Colony V at Signy Island, 1950-51.
Neies' . ge=*"=w = total number of birds in adult plumage
cwugree=@ne g == number of nests or scoops occupied
n‘cﬂﬁ - == number of nests containing eggs or chicks
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B AGe Grours

{t soon became clear that the social structure of an Adélie Penguin community could not be understood by
the study of just a few marked and dissected birds. The larger the sample, however, the more variations in
behaviour became apparent and the more ditficult it was to establish a simple and clear story. At Signy, for
example, adults started to return after the winter during the first week in October, although the population
did not reach its maximum until one month fater (Figure 9). The first eggs were laid on October 29th, yet
on November 19th fresh eggs were still being found. Some birds went about their business with an assured
manner, others loitered on the periphery of the colonies, or wandered far away from the breeding areas. As
I becarne more familiar with the birds, it appeared that these variations, and other differences in behaviour
and breeding efficiency, were due 1o three important and often interrelated factors. These were, variation
among individuals, differences in “intensity” of behaviour, and differences in age and breeding experience.

Individual variation is a well-known factor to all those who have studied a sufficiently large sam ’
word “intensity” is also well known to students of anmimal behaviour. For example, incomplete
copulation are described as being at a low intensity, and complete acts at a high intensity. 1t can be argued
that “intensity’’ is largely dependent on what is perhaps ioosely referred to as “‘breeding condition™.
Exteroceptive factors, such as snow coverage of nest-sites, presence or absence of sea ice, and weather,
combine with proprioceptive factors, such as ponadal development and secretion of hormones, to influence
thic breeding condition (Roberts, 1940). Other factors, however, such as dominance, morale and health
are in my opinion equally important, though they tend to be ignored because it is at present impossible o
estimate their importance in the field. Differenc
important; they are given here in some detail because they do not appear to have received much attention
so far in researches into the lLife histories and behaviour of birds, no doubt because studies of marked
birds of known age (e.g. Richdale. 1951) are stiil almost non-existent.

It was not possible to study Adélies of accurately known age at Hope Bay or Signy (see p. 12}, so that
ac groups given below are provisional Evidence has. however, been provided not only from field
ions and nest histories of marked byeds, but also from a large number of dissections. Morec
slies now being marked (see p. 18) each year in the Falkla

]

5 of

Islands Dependencies will check their validity,

1. Suggested Classification of Age Sroups
i. Established (experienced) breeders threr to five years old and over; mostly four years old and over.
ii. Unestablished (inexperienced  breeders 1wo to four years; mostly three years old.
iii. Non-breeders (" Wanderers™) in adult piumage two to three years old; mostly two years old.

iv. Non-breeders (" Wanderers™ ) in immature plumage ( Vearlings); from leaving the rookery until they
moult into adult plumage when about fifleen months old.

v. Nestlings (Chicks): up to the time when they leave the rookery, nearly two months after hatching.

2. Breeders

Table I outlines the differences betweer the established and unestablished breeders. These will be
discussed under the appropriate sections to which there are page references.

The unestablished breeders are illustrated in Plate V. Plate Va and b, taken on November 4th, show a
poorly built nest on the periphery of a small colony. My aitention was drawn by the fact that & pair of
Sheathbills was taking an interest in the couple at the nest. The female Adélie was lying in the nest, but not
on the egg, having scratched it away with some of the stones when settling into a comfortable position for
lying dewn. After the photos were taken, the egg was examined and found to have a dent in it. This had
probably been made by the Sheathbills before my arrival. Plate Ve and d, taken on November 6th, show
a newly laid egg in a shallow scoop on melting snow (a thaw stream is actually trickling through it) with
only two or three stones to represent a nest. This pair appeared to be without the impulse to protect the
and Plate Vd shows a Sheathbill approaching it and about to break it open, the two neighbours to the
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on the periphery of the colonivs, and it was noticeable how acute the Sheathbills and Skuas were in
perceiving the difference between what appeared to be the experienced and inexperienced breeders.

Age groups, intensity of behaviour and individual variation are not the only factors responsible for the
diversity of behaviour seen in an Adélie community. Yet another division must be made among the breeders:
the successful and unsuccessful breeders Breeding routine was maintained so long as there was an egg or

chick in the nest, but if these were lost, the bird on duty would desert and move off to sea to break its fast.
Most of the unsuccessful breeders were . however, back at their former nest-sites between the time of egg-
hatching and early créche formation (m. the re-occupation period; p. 57). The second peak in the popula-
tion during December (Figure 91 partly represents this additional influx of unsuccessful birds and partly
represents the non-breeding “wanderers” (see below).

i Nown-breeders or * Wanderers™
oo Adult Phomoge

The st ful breeders, whether established or unestablished, were concerned solely with astabllshlng
territory, building nests, incubating eggs and rearing their chicks. Another group of Adélies, though in
adult plumage, behaved differently. Individual birds were seen wandering round the puiphery of the
colomes closely scrutinising therr surroundings. If they approached too near an occupied nest, they were
pecked away vigorously, Sc »mctmc one would walk through a colony as though in guest of s >methm5 it
might even settle dowr 11 a space just out of pv king range, or stand in an empty nest scoop, or come out
wander round the periphery ¢ birds were, however, essentially unattached, unattached to
res, unattached to any particular C()h:‘t»rw.{ or even rookery. Lone bhirds temporarily occupying nest-
hollows were males and were frequently seen in the ecstatic display (p. 32).

"w\\“liwr* ~'rrrmp<“<;*2 together i small parties t wandered further afield reaching the most unlikely places,
i ' i ;i’* s$n s evidence of their restless movements, At Hope Bay, they
<y outcrops 1000 feet above sea level, far away from the
v would return to the sea again during 1 the first fasting period

nesi-si

._Fnlim !u ln 2 m g pc» »ul rum 1’1‘11”
isee po 523, should open water be near enough
Vanderers were most i evidence during the two periods when the Adélie population was at its maximum
at the start of egg-laying. and during the re-occupation period (Figure 9). During the re-occupation period,
hawever, they were almost impossible to distingaish externally from the unsuccessful breeders which were
el urn ing to re-ocoupy then territories Dissections here proved of value (see below), while additional
confrmation wis orovided frone the recovery, back at their former nest-sites, of marked birds which had
heen unsuccessful in breeding

dodn fmmatire ”/wu. are { Yearlings

The young of the previous sexson were recognisable by their white throats (Plate V). This immature
plumage was m 'mu,l into adult plumage in February when they were about fifteen months ul«.lt., When the
nestlings leave the rookery at the end of the season, they swim to the pack ice and remain there until they
are Lwo, or possibly three years uh : [herc are, therefore, very few records of immature-plumaged birds
seert on dand. The of 1948-9 was probably responsible for the comparatively large

umibers of . I[ h 'S¢ «xh*,m vat-ons, together with those of Gourlay rookery, summarised
Tabie I »

lv distinet groups to be distinguished.

Hirds seen between Oclober 210 and 27th. These were the only yearlings seen at Signy Island. They came

i with the main influy of breeding hirds anc wanderers before egg-laying. The Scotia naturalists’ record of
one “white chin'™ seen on (TM(W or 14th, 1903, a: Laurie Island, South Orkneys (Wilton et al, 1908, p. 50)
wionld f 11! mto this gr sitrmature ma e collected on the same day, no doubt the same bird, weighed
NN E*M]& } dﬂti I .Mi :othing but a few stones in its stomach (Ross MS, p. 51-52). The average

¢ adult plumage at Signy between October 14th and 27th, 1950, was 500 kgm.; the
rverage thic }\m“ 8 m mu wh< nl‘“ %.ﬂirﬂ:y»!"m.lr“ of these was 6 mm. This is in striking conirast 1o the two male
arlings collec 1t . nf‘*"ivm ir 1903 and 1950, which weighed 3.55 kgm, and 3.60 kgm.
s paw tively and hr:acﬁ 1 Mtx “{:1“) ¢ blubber. The fact that the yearlings were not in sary physio-
a1 condition for a fast, and o nmt stay, indicates that these birds were stragglers with the main influx
sirds i adute plun k.,.t,;za., from the pack ice. No yearlings were seen at Hope Bay in 1948 until December

u:fr‘r'nwl [ ":m“ Mz
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Birds seen hetween December | 1th and Jasmuary 13th. These dates roughly coincided with the re-occupa-
tion period (Figure 9). The birds were most often seen with the parties of wanderers, though sometimes
they might occupy territory on the periphery of a colony for a day. One, actually seen carrying a stone, was
occupying a hollow containing a f'ew recently collected stories. Table IV shows that their weight averaged
rather less than a sample of seventy-sever: adult-plumaged birds of both sexes collected at Hope Bay
between December 17th and January 4ih, January 4th being the last date on which a yearling was weighed
in this group.

Birds seen between January 21st and Febrioory 14ea. Table 1V demonstrates a complete reversal in physio-
logical condition as compared with the last group. The yearlings were much heavier than the adults, and
had blubber at least 10 mm. thick {Table 11} in contrast to 3 mm. or less in the adult-plumaged birds.
These yaazimm oming axhow to mouli, were often scen among nestlings in the colonies. In addition 1o
these re , the Southern Cross Expedition collected one yearling at Cape Adare on January 18th, 1900
(She (1937, P 341 saw one or two moulting among large numbers of moulting

! coast on hbrmm [3th, 1931. Wilson (1907, p. 57) states that there

Were 1o immature- plumagwd birds mm:mg ine farge numbers of moulting adults when he landed at Cape

/ ;chw on February 17th, 1904, There n‘:’m be no doubt that the moult of the immature-plumaged Adél
he h 1e ua mf lw adul! p;unms 1 birds seern at rhe u,)ok.eny. This is discussed on page 65.

‘ arings are worth mentioning. Firstly, ten of the tails of four-

2 e ' en reduced to frayed stumps. This damage was as

rlings collected in October and December as in January just before the moult. A damaged

ight in an adult, even though they were repeatedly buffetted by high seas (p. 46) when landing

rtheir wlcks Seo nn ily intestinal parasites, usually smali cestodes, were quite commaon in the

o (see T oncausing a ﬂ(m!: :! w!ilatic”m about 2 cm. long in the small intestine,
were extreme h rare in a lu]t pluma ‘ 11t be that the older birds acquire an immunity ?

s eonservative in e,hmr L!Olue of food and digest infested material which

4. Further
That birds w:*huw dli‘
from field observs

To avoid ¢ mhw disturbance neighbouring birds, Adélies were carried fifteen yards away from thewr nests for
examination and marki were laid, that is, when the population was at its densest, these
temporarily vacated sites were often occupied mnmdmiely by other birds, either from the periphery or from a nelghbom
ing nest. These usurpers would flee when the original owners were released and returned.

ect of removing a large number of birds from one section of Colony XII. These, required
wor b the Mm of 50 birds on October 27th, 1950, and the second of 90 or October
1 o 28th, !m)hc d nearly the same as it had done before the 50 were removed; the gaps had
in happened after the second batch of 90 had been taken from the same pldCL on October
little rr mrc pawd (ml than the rest of Colony XII. Moreover, on the same das
( p. 32) seen in this particular section. Now, the time foi
1 (see Figure 9), and certainly what were supposed to be
‘xmwd ind ver:;, naix‘ed and oce xm'ing well-built nests. On October 27th, two s before
the rookery, s¢ arrivals were stifl walking into the colony from the sea ice and fights
30th arrivals were fewer. A small shifting population of birds was wandering round the
wl a number of l(mw, clean, well-nourished and obviously freshly arrived males had, withir
DTy on es where the winter snow had now mostly thawed away. It was these,
ently arrived birds, which I believe filled the gaps in Colony X1 ; birds w would
“territory on the periphery of other colonies, or which might not even have had the

{ 'p.‘k",
r age groups is further supported by the following cvidence

striking was the ¢
1, were take

1 Hm mhmm
fays, mlw..m 1

ovided some confirmation for this, because on October 1st il was
oleny XIi. It had shifted 70 yards from Colony Il where it had
» days after arrival. It now had a partner. The incubation routine,
n meh I.rc marks on Nov u‘nber 2nd, proved this bird to be & male. On MNovember
ating one i ing s unsuccessful. This bird too, was probably arn un-
'f'rmn his fir« nest-site to a better sitvation.

cells much the same story. On October 26th, female B was on the periphery of
iy mvh dn unmdrkul }Hn n October 27th, B was still keeping company with an
kgm. and was almost certainly a new arrival on 26th.
%uumi in ‘L x)h,,my 1 l,, nor the female B seen again. A day later, however, I was
coX 100 vards away from Colony 1H. He did not appear (o be attached to any
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territory as he ran off readily, and was later seen* dodging among the nesting birds and running the gauntlet of many
pecks. He settled down on the periphery then wandered round again, settling down in another place. There could be
no doubt that this bird was trying to establish himself somewhere. On November 4th he was still in Colony XI and, by
that time, at a good nest-site with an unmarked partner by his side, and this, Nest 55, was his site from then on. The first
egg was found on the 10th, the second on the 14th, and his mate must have left him for the sea soon after. Only one
chick was found on December 27th, and this was lost before it was a fortnight old. The pair were therefore unsuccessful.
On January 25th, he was seen re-occupying his former nest-site 55 and was collected for dissection.

Some interesting points of dificrence arise from Table VI, which contrasts the behaviour and dissections
of two female Adélies newly arrived from the sea ice:

iv. Female 4 arrived at a time when the colonies were less than one-third full and Adélies were coming in as a steady
stream all day long. B, arriving eight days later, came when colonies were almost filled to capacity. 8’s wei ght and blubber
thickness demonstrate that it had smaller reserves for a fast than 4. A similar example has been given (p. 26) of the
difference in nourishment of immature-plumaged birds and adults seen between October 14th and 27th. Interpretation
of the behaviour of A is very dependent on the acceptance or rejection of the principle of individual recognition. This
is discussed later {p. 70) but it is assumed for the present, that the birds do recognise each other, and that 4 was
therefore “greeting” either her former mate or a previous partner. It does not matter which, the important fact being
that the loud mutual display (see p. 34) which they performed, was neither aggressive nor an appeasement ceremony,
but a “greeting” ceremony, an appreciation of individual recognition. This interpretation is incompatible with the “trial
d error” theory of sex recognition (see p. 63, Sex Recognition) especially as the gonads of 4 were far less well develo ped
an those of B, though #’s behaviour was one of indecision and inferiority and 4’s one of purpose and confidence.

th

1

Incividual variation and intensity of behaviour cannot be solely responsible for the behaviour of the
Adclies described in examples 7, 1, and /ii above, when contrasted with the behaviour of the breeding birds
ringed by Andrew at Hope Bay in 1946 which were still at the same nest-sites and paired with the same birds
two seasons later (see p. 70) Nor can it be responsible for the contrast in behaviour of the two females
cribed in example /v, the one of which wandered aimlessly through three colonies, while the other, also
:sh from the sea ice, ran straight up to a nest and joined in loud mutual display with a male already in
occupation,
astly, some further evidence for differences in the behaviour of the various age groups comes from
Tables VIIT and X, showing the readiness with which supposedly established breeders were able to secure
new partners il their present ones were removed. It was not possible to carry out the same investigation
with supposedly unestablished brecders or “wanderers™ as they ran away and sought territory elsewhere,
their behaviour thus again contrasting with that of the established breeders.

b, Srete of the Gonady

Fhere was as much variation i+ the appearance of Adélies’ internal organs, and particularly the gonads,
as 1n their behaviour For example, four out of five ovaries from immature-plumaged Adélies examined
between December 17th and February 14th (Table 111) appeared uniformly homogeneous, there being no
ovules visible on macroscopic examination. One collected on December 18th, however, showed many
rular-sized ovules from 0.5 to 0 75 mm. in diameter in a homogeneous matrix. No correlation was found
ween the behaviour of these yearlings and the appearance of their gonads. Of the yearlings scen between
mber 17th and January 13th, most were observed with parties of wanderers, a few were seen on the
riphery of colonies, and one was actually nest-building. What would this nest holder do when it returned
the following year” Would it breed at the age of two years during its first year in adult plumage ?

some adult-plumaged wanderers which were dissected during the breeding season showed immature
gonacs, thus providing conclusive evidence that some at any rate did not breed until they were three years
| Most adult-plumaged birds showed mature gonads, but this did not prove that they were going to
or had brec scasons. Attention has already been drawn (p. 26) to the difficulty in dis-
aishing exte " the non-breeders in adult plumage from the unsuccessful breeders. It was, therefore,
portant to sections showed any difference between breeding and non-breeding birds.
Before aries of breeding birds were much enlarged, individual ovules being as much as
A8 mm. in diameter, and the oviducts were vascular and tortuous (Figure 12¢). After the eggs had been laid
here was a rapid diminution in size. but for about six weeks it was possible to observe the flatiened, disc-
shaped, ruptured (Gl ing ovules (Figure 12d). These ruptured follicles were not

¢

v

H

icles among the reg IE
present in the ovaries of non-brecding wanderers. even in those which in other respects resembled those of

* Here was a good example of the value of a flip ring and of a large yellow number painted on his right flipper. The
bird was discovered with ease in Colony X1, wh at that time was not regularly visited, and was followed through
binoculars without being disturbed, 4 Jeg or tersus ring would not have been noticed.
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the mature adult. Moreover, as aiready stated, a few wanderers showed definite signs of immaturity, the
ovaries appearing homogeneous (or with mioute ovules scattered in a homogeneous matrix) and the
oviducts flattened, semi-translucent and without kinks.

Undeveloped testes were difficult to demionstrate on macroscopic appearance alone, as the shape and
colour showed much individual variation. However, flattened testes, which were also either narrow or
slightly S-shaped with pointed upper and lower poles (Figure 12e and f) appeared to denote immaturity,
whereas raised testes with rounded upper and lower poles were signs of maturity (Figure 12g and h)

The most reliable external character was the incubation area. Successful breeders showed a conspicuous
and often dull purple denuded patch over 2 cm. wide in the lower abdomen from the time of egg-laying until
the chicks were about two weeks old, whereas in the non-breeding wanderers it was poorly formed and
largely covered with down. However, the unsuccessful breeders showed poorly developed incubation areas
also when they returned during the re-occupation period.

The non-breeding wanderer population appeared to vary considerably from place to place, and no doubt,
from year to year. Wanderers were e nol only more frequent at Hope Bay than at Signy, but more birds in
ddu t plumage showed definite signs (Table V) of immaturity. Table V and Figure 12 attempt to clanify

1is further. Dissected birds can be divided into three groups:

Group A in which one or more of the signs of immarurity shows beyond doubt that the bird cannol
breed.

Group B in which signs of maturity can be dermounstrated, but do not by themselves supply sufficient
evidence of actual breeding.

Group C in which definite signs of breecing car be demonstrated. These signs are restricted to a com-
paratively short period in the breeding season.

It is hoped that mi«:rowmpic* examination of the reproductive systems collected during this work, will
provide further evidence in support of the age grouping acdopted in this study.

6. Summar)

Established (experienced ) Breeders coming direct back to their former nest-sites, independently of their
former mates, may soon find a partner with which 10 ku:p company until their true mates return. As we
shali see later (p. 63), this habit of “keeping company’ has survival value, for, should the original mate not
return, or return very late, the pair-bond is likely to be established between the two partners. The established
male will stay in his site, but the established female may keep company with a male in another nest, though
returning to her former nest later.

Unestablished (inexperienced) breeders must first find a nest-site, the availability of which will vary from

year to year according to adult mortality At best (and 't appears to be the males that establish new
territory) they will find a vacant site within a colony, but may be expelled if the rightful owners, arriving
late, find them in occupation. At worst, they will establish territory at poor sites on the periphery of

n:«::x.icmie«' but may change to better situations should the opportunity occur. Their first-year breeding is
likely to be unsuccessful, the eggs or younp chicks falling a ready prey to Skuas or Sheathbills, or suc-
cum i‘ ing 1o severe weather

Unsuccessful breeders are either established or unestablished birds which, having lost all their eggs or
chicks, move off to sea to break their fast, usually returning during the re-occupation period. Unless marked,
or dissected, they are difficult to distinguish from the non-breeding wanderers. During the re-occupation
period, behaviour among these unsuccessful breeders and the non-breeding wanderers is similar to that
seen arnong all age groups in October before the eggs are laid.

Nos-breeding wanderers in adult plumage may be difficult to distinguish as a group if birds of known age
are not being studied. Their age will overlap wirh the unestablished breeders since some two-year-olds may
be able to breed, although s b Miy that the majority do not breed until they reach the age of three years
As has already been pointed out {Sladen, 1953), these non-breeders provide an important reserve popula-
tion, their wa 4dmmg habits serving (wo i portant functions for the survival of the species. Firstly, they
will quickty take the opportunity to fill any gap in the colonies and may, during the re-occupation period,
utftbmh terr tm' v in anticipation of the following season. Secondly, by their wanderings to out-of-the-way

¥
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places they become fumiliar with new grounds, and when the usual breeding areas are filled may thus
extend the breeding range of the species.

It must be empnasised that these age groups cannot be fully substantiated in the Adélie until birds of
known age are studied. In contermplating future work along these lines, it would be nec ssary to mark large
numbers of nestlings consistently each year for a number of years to offset variations among individuals of
the same age group.

C IMsFLAYS. POSTURES AND NOISES

Work on behavicur was supplemented by ciné-film, which has proved of great value in that it has
allowed subsequent, more leisurcly scrutiny

i Classification
The Ecstatic Display
The “Bill to Awlla™ Display
Bowing
The Mutual Display
essive Postures
Adtac

Agur
g

b

hreat

Yawning. Head-shaking, Shaking and Swallowing, Preening, Walking, Tobogganing,
parture 1o sea. In the water. Landing from the sea, Sleeping, Defaecation, Incubation,
hicks

STEINONY

ntACtvities

20 The Eestatic Displa,

There has been some confusicn over the name of this display. Wilson’s sketch (1907, p. 56) with the
caption “the ecstatic aititude of the Adélie Penguin® appears (o be the first English description, and this is
later quoted by Levick (1915, po &2-83). Levick’s (1914, p. 47) failure to distinguish the ecstatic from
another display, now called the mutual display, is responsible for Richdale’s (1941, p. 269) uncertainty.
Richdale (1951 p. 31} discusses this in his latest work, but does not alter his terminology in spite of the
lead given by 1 (1940, p. 219} Wilson’s original name should, however, be accepted, this view being
upheld by ©. p. 77) and by the French term “la position extatique” {Sapin-Jaloustre and
Bourliere, |

The display

ribed as Tollows: With a few slow preliminary movements of the head to one
side, the bird ctches its head and bill upwards, and with jerky rhythmic beats of the flippers and
with an apparent air ol extreme profundity, thrusts out its chest and emits, at first s tly then louder and
more distinctlv. o hu-dehu-ku-kie, not unlike the slow roll of a drum. This leads straight into a kug-gu-gu-
£ the climax is reached. with the neck and bill stretched to fullest height towards the sky,
down and backwards, the occipital crest raised, and the flippers still beating jerkily (Plate
ad by The bird slowly relaxes to its normal standing position, or may go straight into the “bill 1o
axitla” display (. 23). The second sound varies. perhaps the nearest likeness bein gto a husky hen “cawing”
alter biying Leviek (1915, 0. 83) compares it with the crowing of a cock or the biraying of asses. The
€ slightly opened at the climax.

sometimes the climacsound wos prolonged, and on reaching its highest note, fell waverin gly with what
appeared to be an Vinoloring” finish. and slight rotation of the head to one side. This lon x-Irawn version
of the cestatic display 1, © believe. important and in need of further investigation. It was first recorded on

T
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November 8th, ten days after the first egg. had been laid, and appeared to be confined to lone males at
empty nests which had up to then been unsuccessful in acquiring a partner.

Attention has been drawn by most writers to the infectiousness of the display and the fact that both
sexes take part (e.g. Levick, 1915, p. 83; Roberts. 1940, p. 219), but Gain (1914, p. 20-21) and Murt ray
(1909, p. 249) desmbe it as i d;sphw of &he male Adélie. However, though often infectious, especially early
tn the season, it is definitely not taken up by all the birds it a colony. Table VII sums up 101 observations
extracted from field and dissection notes, f birds of known sex seen in the ecstatic display at Hope Bay
and Gourlay rookeries; it shows that the Mlay was seen much more frequently in lone males at empty

nests than among m dlu, or females over (hu ks. Table VII also shows that for the early part of the se:
and 1rp to the time of chick-hatching, the vostatic display was seen in the male Adélie only, never in the
female. When performed by lone males, the 4 mw]‘w and sound appeared to be the most important means of
attracting females to the nest. Typical is the observation made on November 19th, 1950, of a male Adélic
whose sex was confirmed by dissection later in the season

inged (Mo, 654090) alter being seen in ecstatic display alone at a nest-site with
ne stones in it. From his s 3 AVIOUT | v clear that he was a non-breeding “wanderer”. At 100 hrs. he
probably had a partner, but they both mn 1y when disturbed. At 0800 hrs. he was back at his site and seen in
ecstatic display which was followed by the “bill 1o axilla” display. Another ringed male incubating two eggs alone ai
djoining next was also displaying but did n« »t keep :t up for long, whereas 64090 and three other lone birds at empty
es on the pernp]u, continued pe isten ly. A ew minutes later, 64090 was joining in quiet mutual di lay with o
not ultimately ¢o tion) that had come to his nest-site. He followed this act by
1p H]c The fenw ¢ remained me.,ng dlld then responded to another qulct mutual display. Five minutes
nough for “her”. Turning about, and with an air of apparent indifference, “she” walked off out of sight. The
. nce of 64090 betrayed no sign of emotion. He Tunched his head on his shoulders and closed his eyes, and whern
q¢ next opened them he s «Iy >|Ti ich anee more into Lhc culmc dlspld\/ Al 19()0 hrs, ]w ] |
; and both were stancing : by the e F
erwards seen warmlm:ring among the mulmting birds. He wrtdmlw dld not dppedr to b(. attm.hm to 1
at that time, though he was seen agair: about rhree weeks later with a partner at the same site which she
tittle nest-building activity

Four days earlier, this bird had been
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1 the ecstatic display has for a female, was the
ing the re-occupation period. Three birds 4, B

Pr-v"‘mp s more striking, and again typical of the attract
obscrvation made on December 20th, 1948 this time duri
and (" were involved.

tion, were Lirst observed together at a newly-built empty nest. 4 was a well-nourished
o ruptured follicles. She had therefore bred, but being unsuccessful had no doubt
‘ter the usual spell at st Her behaviour sug,geste(i that she was an une«»labmhu

ather & 'w (mLNc rer”” or an unsuccessful breeder. B was bending over his nest, his
i f\//_n i1 it. A was standing by his side. An ecstatic dm]ﬂlay from a lone bir d C,
©and there was 1'rubdbl) a quiet mutual dxspiay in response. But when #
> ﬂu. e,csmuc df‘ipid} A ran hack 1o his nest. Three times she was attracted to (s nest and twice back to
respective birds going into e play and then she walked off to another colony ten yards away where
seen with another bird at ‘nally, an ecstatic display from B brought her back to the original
nest, after which both were collected for disser H‘ i

A ancd B, later collected for dis
female whose ovaries showed tw
revently umed m the colony ¢
hm,du ishe

nformation can be gleancd from our Gourlay rookery nest histories. All the birds were marked
they were near the observation tent, were all observed with the same frequency.

Furiher
and. because

\ rat the nest as early as October 18th, and though they lost their two chicks
, the nest routine was mainiaired as though they were both experienced breeders, Neither bird was
i .]ﬂm.

Nest 4.7
aler in th

t‘;ld‘ lishedl breeders. The ecstatic display was only seen once during the period 01
nd January 6th, This was ¢n December 17th when the male was alou;e with the
weight, Hi+ mate had been away for at least four days, an unusually fong time whmt

vhicks w
feeding ch

ks,

‘h‘ miate and female
'S b< fmu lhlw ]

ere not paired until as late as October 26th and were probably unestablished breeders.
le hdlf beer: keeping compary with another ringed female who disappeared soon
as seen in ecstatic display on three different days. His partner was never seen in
ay but rcspmu od 1o hm displays with a quiet mutual display. On October 26th when he and his new mate
1 together, st 1i ] ic display with a quiet mutual display. Twice on Noverber 21st
n ecstatic s one day before he was relieved from his first . While
ncubation | : ¢ ecstatic displays he went into the loud mutual display over his two
i perferm mg, ﬂwc ncwl relief ceremony nearby were probably the cause.

‘he male and fen
d, at least,
EWE Ay, W

/pical in a number of respects, and it seemed ltkely umt
:r 20th, the male, having been alone at his poorl
Oh the tolluw;m, ddy he was keeping compary with the
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lone female, which had joined hini from Mest 8 a few feet away. On October 22nd, she was giving the usual quiet mutual
display in response 1o his ecstatic display. No ecstatic displays were seen between October 26th and November 12th when
the pair were together at the nest, but when alone incubating his two eggs on November 19th during the first fast, the
male was again seen in the display. His mate was seen in the “bill to axilla” display when alone incubating two eggs
at the end of her second fast on December 8th, thirty-six hours before being relieved. She was seen again in the same
display and ecstatic display when alone over the surviving chick on December 23rd, two days before it was found dead,
and at least four davs after her mate had last been seen at the nest.

These few illustrations, which are typical of many, strongly suggest that the display is more frequent
among the unestablished (inexperienced) and “wanderer” males, particularly when establishing themselves,
than among the established breeders, This conclusion can be further strengthened by the fact that in a total
5 observations, from November 1948 to January 1949, made on the twelve Adélies originally ringed
breeding in 1946 (t.e. they must have been established breeders in 1948), in none was the ecstatic display
n. Moreover, half of these observations were on birds whose incubation routine proved them to be
s. It is however important to reslise that the negative results from these established breeders, and from
examples such as Nesi 4 above, do not indicate that the birds never went into ecstatic display. They mean,
ol course, that the display was not seen when the nests were under observation. No doubt they did display,
but the point to emphasise is that the displays are far less frequent in established birds than in younger
hirds. This can be correlated with Table VII which provides evidence that the experienced male will soon
ure another partner even th b there may be a number of lone males around.

Three unusual observations may be added. Firstly, a male (dissected) was seen in ecstatic display, on
MNovember 19th, on a snow slope and not at a nest-site. Secondly, on January 20th, verv late in the season, a
female was seen in display away from the nesting area. Lastly, on February 6th, a chick, still mostly covered
!.w down, showed the typical ecstatic displav immediately following another typical demonstration of the
“hill 1o axilla™ display when on the edge of a colony.

The possible association of this display with “nervous strain™ must also be considered Three possible
examples of this can be found in the nect histories above: in the male of Vesr 29 on December 17th, in the
male of Nest 5 on November 2151 and i the female of Nest 6 on December 23rd. Another example, already
queted in Table VI, concerned o female (No. 62185) which was seen in ecstatic display on two successive
iys, January Sth and 6th, while aione and still incubating two addled eggs. Three days later, she finally
deserted. Moreover, attention has alreacy been drawn to the prolonged “‘imploring” variation in the climax
of the ecstatic which was heard in lone males a‘ﬂ"ter nearly all the rest of the community were paired and
ving eggs (p. 30). There are, however, a number of unexplained cases where females and males, whose
nesi-routing was am)ar‘en,m' continuing satisfactorily, were seen in display alone over chicks.

I'c summarise, the most important function of the display appeared 1o be in pair-formation, where it
was confined to the male and most commonly seen in the unpaired bird occupying a nesi-site. A female
co Mf be attracted by it from some distance, and the usual response when arriving at the nest was a bow
ip. 33) A male and female at the same sre never scen in ecstatic display together; but if the male
"Mati mm ecstatic display and the f sponded, she did so only with a quiet mutual display. Age and

yreeding experi appeared 10 myportant factors. The established breeders were rarely seen in ecstatic
L! apluy whereas in the non-breeding “wandere tablis
hzu eders thr dm lhy WS rore f! equent'y ard more persistently repeated. The occurrence of the display in
ell us males dmlm‘ the time when the eggs should have hatched is diffics |=l tu explain on the
'mtm a alom s ba "zu !h“n it is often associated with nervirus strain (i.e. at & time when

' ' bird or the chicks) suggests new lmm ul. investigation and

5¢

i

llmxgw were not
vsis, Tt mus»t i

: , whic h t mut’h 1. . ‘ ,
Iso of one nestling in dl‘«.pld y wi ilu* wtxll partly covered in down. The name “¢ tatiu” 15 u.mik‘)r'mnate, fm’ it
*mmm.f does not appear to be incjun,ed under various circumstances by a feeling of satisfaction” as

mggzeh‘swd hy I £ 1‘]« 4 ‘V "“', p ‘4"!

he aboy

p I *:-ngt i ,1; p ary n a4 i «hhﬁ& rem for it was not nu,essan.ly cmnhnﬁd to thcs Iml]f) )evln.)re, the eggs
ched. Also, the ecstatic displav in the Adélie and Chinstrap has much in comumon with the *“full
1,f';.x~,:‘npm"“ of the Yellow-eyed Penguin, D should also be noted that Richdale (1951, pp. 23 and 211) attaches

much more importance to its “social value” than to its “pair-formation value”
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Fke “Bill 1o Axilla™ Display

In the first description of it, this display 1 referred to as « subsidiary to the ecstatic display (Sladen, 1953,
p. 955). It is certainly closely related to the ecstatic but, because it is so distinct, it is now being described
separately. It appears to have passed unnocticed by previous workers on the Adélie.

In this display the bird leans forward at an angle of about 45°, sometimes less, and, while the flippers
continue beating rhythmically backwards and forwards as in the ecstatic, it rocks its head from side to side
with bill directed either to the left or right axilla iwhere the flipper joins the trunk). A characteristic solt
FUTP-TUPT-EUrP-GUIT=-GUPE DT FWHr-gWre-gwrr-gwrr-gwrr accompanies these movements, one gurr for each
rock of the head.

Trough less common than the ecstatic v display was regularly scen, its most frequent
ur:a'wwnr‘e %‘»eix‘w among lone males a xnu y cst sites. It usually followed immediately after the ecstatic
{Plate VIb). Thus, a bird rel: mm' from the climax of the ecstatic would bring its body down to an ng!c of
45" and go «1m ight into the “bill to axilla™ hsplw ft wus also seen immediately before the ecst: or
frequently just by itself. Unlike the r.ws!alu it was not seen away from the mstmh areas, but this might
have been due to the paucity of vbservations. it also differad from the ecstatic in having been scen on two
vecasions performed by females during their hwt and second fasts. One of these has already been mentioned
in Nest 6 h tory {p. 32y, when the fermale of the pair W(‘m seen in the “bill to axilla™ display over two ¢

on December

eated by tt

b

8th near the end ot her r».t»(,()fml ast. The other, on October 30th, was an aim()lma sHualion

ale of @ pair occupying a well-made nest before egg-laying. The lone female,
“bill to axilla” display eight hours later. There are a few records of
- example from Near 6 on December 23rd, two days before the chick
hut isolated record was the nest with the newly hatched chick in
? notes of Table VII) were secn in the “bill to axilia”

death of the

Nesr 33 (see Table 1X), was seen in the

females ir

is display over chicks,
‘tmr ni dead

Anmhu mt-

ety resembles zhe dttltuc‘e of threat ( 0. %7) and in ¢« unpa,,r on
reater element of rc‘pulsnon to the same sex and less attrac-
o suggests that “nervous strain” may promote the

i «ﬁ &Mdy«
with the L}wwiv mldlm{ @ ‘1'.m‘« rav contain & |
tion for the opposite sex. One of the examples above als
“bill toaxilla™ display.

&

4. Bowing

Opinions differ as to the significance ol bowing in the Adélie. Roberts (1940, p. 218) considers it a
characteristic display in the Pygoscelid Penguins, and especially in the Gentoo. Richdale (1951, p. 28-30),
while admitting that no penguins he has studied display in this manner, considers it has significance only
in the Emperor, King and € mmuu and concludes that undue emphasis has been placed on bowing as “one
ol the more intense love-habits™, In their most recent paper on the displays of the Adélie, the French workers
(Sapin-Jaloustre & Bourli&re 1952, p. 47) side with Richdale. Richdale is a little confusing in his use of the
word “attitude™ (op. cit.). In our present state of knowledge, it may be convenient to class bowing as a
posture (attitude) and a <vap ay.

There are a number of situations in which penguins assume the bowing posture and these, as Richdale
points out, must be due to their anatomical stracture. To reach nest material from the ground, to examine
an emply ncr..l,, or an egg, or to tuck an egg underncath; these and other simple actions result in this posture
of bowing, The bowing seen in the nest-relicf ceremony (Plate VIIIb and d, and p. 47) would, for exarmple,
come into this category.

As a display, bowing was seer in two regularly repeated situations. The first, immediately before and
atter copulation (see p. 40}, may on further investigatior prove to be no more than a posture. In the
% Lﬂ'n al ic“m, however, bowing must be classed as a display as the birds moved in a characteristic and
manner which suggested “ritualisation™. I+ was seen when two birds of the op

frer o ﬁi matle h d hc«:n attracted to a male in response to his ecstatic display.

SOCOTHE

of bowing . ; : h‘ which at first was lying alone in his nestesite. but
fater was joi um HW a female which was seen bowin ;u'; to hirn. These two birds kept company for over a week,
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after which both paired with other birds. Bowing was thus observed at the very beginning when two birds
probably met for the first time. Another example of bowing between occupants of Nests 6 and 8 is given on
page 63. Its function in pair-formation is discussed under that heading (p. 64).

The most characteristic appearance is an arching of the head and neck forwards, with the bill pointing
to the ground and the flippers held tightly to the side and slightly forwards. The similarity of this position
with that of the threat posture (p. 37) may be important.

The Murual Display

Roberts (1940, p. 218} was the Grst to name this display, calling it the “mutual epigamic display™.
Richdale called it the “ecstatic”, but as already explained (p. 30) this term was originally used by Wilson
for an entirely different display. Richdale draws attention to Hurley’s photograph (Falla, 1937, figure 54)
with its caption “'reciprocal display ceremonies continue after egg-laying has commenced”. to refute
Roberts’s statement that it is confined to the pre-laying period. Sapin-Jaloustre and Bourliére (1952, p. 45},
call the display “la parade mutuelle”™. It is best, therefore, to continue calling this the *mutual display”’,
although, as we shall see below, it 1s sometimes performed by a lone bird, and therefore is not always mutual,

Itis convenient 1o divide the description into two phases, the loud mutual display and the quiet mutual
display, but these really represent different levels of intensity.

In the loud mutval display (Plate VIIIa) the two birds stand facing each other and with bills pointing
upwards. necks out-stretched. eyes rolled down and back, occipital crests raised, and flippers held to the
side, and they swav their heads and necks, sometimes the whole of their bodies, alternately from side to

fo. A great deal of noise accomipanies these movements, and bills are wide open. This noise varies con-
siderably, but has o sumilar pattern 1o the sound heard in the last phase of the ecstatic display, being a
FALCOUS GUE-EUZ-LLg-guad, OF Ju-Lu-gu-gowa o1 ga-ga-ga-gowa, which is repeated several limes and can be

d for half'a mile or more on 4 calm day. Another slightly quieter but more staccato sound, with faster
individual phrases, is a wi-dg-udg-udg-udy or dyu-dgu-dgu-dgu. 1t is not known whether sexes differ in voice
hecause both male and female usually call loucly together. In most situations the loud displav s repeated
several times with intervening pauses, and then usually followed by the quiet mutual displs

In the gquiet nutual display (Plate VIc), the movements and appearance of the birds are similar to those
of the loud mutual display. butat « lIower intensity . For example, it is difficult to detect body movement, and
neck movements are less pronounced. Bills are closed throughout, there ofien being & solt skwar or no
sound at all. The quier mutual display, which 15 often repeated, may be seen alone or following the loud
mutual display.

The appearance of the mutual display varied according to circumstances and the positions of the birds,
and the above descriptions were typical when seen during the nest-relief ceremony. The variations observed,
wmicluding the display seen in nesthngs, are given below.

’
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|

™

Mutual display se
the mutual display was

between o adufts ar ¢ rest-site. Between a pair at an empty nest-site (Plate VIc)
en more frequently before egg-laying, and again on a smaller and more variable
scale during the re upatior period, than at any other time of the breeding season. 1t was seen on most
y ons when one of & pair returned to the nest-site after a brief absence, but was especially frequent
during nest-building or afier cne of the pair had been away from the site after eating snow or sheltering in
cather. The following two vbservations were made during nest-building (p. 42). One bird lay in the
nest while the other brought stonss. Sometimes a quiet mutual display was initiated by the stone collector
cither male or female) as it dropped the stone in front of its mate. The bird on the riest might, or might
aot, respond. It cesponded, 3t o I remam lving and move its head and neck from side to side in a
wizontal plane, alternating movements with the standing bird which, still bending forwards towards its
mate atter dropping the stone, would also move i1 a horizontal plane and perhaps utter 1 sott squaw. Both
dirds took turns to collect stones or siand by the nest, while the other lay or stood in the site. and change-
WETS not infrequent Somelimes these were unaccompanied by any form of display, at other times
cither the quiet or the loud wutusl display was seen.

On October 28th 1950, a female with conspicvous treadmarks on her back was seen on four occasions
cating snow from the edge of a1 cclony. Fach time she returned to her nest, the pair joined in loud mutual
displavs.

Mutual displavs between mwale anc female at an empty nest were also common orn first arrival at the
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rookery after winter, after disturbance, ard in “sympathy” with loud mutual displays in neighbouring
nests. The reasons for suspecting that this display was made by established breeders when they first met
their former mates or partners at the old nest-sites, have already been discussed (p. 34 and Table VI).

The display was seen in varying degrees of zmmnsn) after disturbance or when the birds were worri
either as a result of fights (see /v below) or interference other than from penguins. The din and dppdwm
confusion that results when a man walks through a penguin colony is not so much the noise of threat dmﬁ
aggressive protests at his feet, but the clamour of the loud mutual displays that close in behind him. Pai
are re-assorting themselves at their respective nests, kmd mutual dlsplays give way to quiet, and finally Hm'
birds settle to their previous occupation though still eyeing with suﬂ.pm()n the upheaval as it moves across
the colony in the wake of the intruder. Similarly, on many occasions after one of a pair had been caugh:
for marking, it would join in loud mutual displays with its partner at the nest as soon as it was liberated
Finally, there were the occasions when for rio apparent reason, a pair would suddenly go into quiet or even
loud mutual display. In many instances thic was probably in “sympathy” with loud mutual displays madc
by pairs in ne 1ghhuunmg nests,

The display was seen in most o the same situations between a pair at a nest with eggs, during the period
of egg-laying, but as soon as both eggs had been laid, and one bird maintained incubation while the other
was at sea, the mutual display was only secn during the nest-relief ceremonies. During these ceremonies,
however, the display was seen in its most interse and significant forms (p. 47).

When twc‘v birds of the opposiic sex were wecping company, the mutual display was again seen 1n most o7

> situations described above. Data on marked birds keeping company are scanty ; comparison with these
ablished pairs is not possible and there may be undetected differences in behaviour.

I ll the situations described above, the mutual display was between two birds of opposite sex at a nest-
site. I can find no exampie from vy tield or dissection notes of two birds of the same sex seen in this display
at a rest-site, other than during It of disturbance (see /v below).

fight or 13 o resy

Mutual display seen in ore achdlt oniv, i response to the ecstatic display. This was commonly observed
and is discussed on page 32, As there is nothing mutual about the display in these circumstances the name
is not altogether suitable,

i Mutin
occastonal bi
leading to the

There was a

isplay seen between two adudts tway from nest-sites. During the night of November 25th, 1950,
ds in parties, resting on a snov slope near a breeding colony above the icefoot along the shore
ookery, were heard in loud mutual display. This was a rare occurrence.

so one isolated example rar away from the breeding colony. On June 24th, 1950, when the
winter ice was breaking up as a result of a series of gales, three Adélies landed near our Base hut. All were
females (dissected) and two were seen ir nvitual display, probably loud, but it was not noted whether this
display was seen before or alter being cisturbed.

r
i

v Mutual display seen bevween more thon fve adulis between bouts of fighting when the loud mutual
lispiay was taken up by the 'ntruder and the two birds at the nest. Thus, three would be seen with heads
aving vigorously, stretchec to their tullest height and bills wide open. The sound was an accelerated

n of the loud mutual display. In a big fight this would also be taken up by the neighbours. Im-
alely the loser had been expelled. the 1w remaining birds joined in prolonged mutual display (sec

The mutual display was also commonly seen after distirbance in more than two adulis at once, and 1ot
nece S!’«M“l]} ol opposite sexes,

Mutual display seen benveer adudts ant nestlings. Thic appears, with one exception, to have passed
unnoticed by previous workers. Sapim-Jalerstre and Bourliere (1952, p. 47 and Plate 3), remarking on the
Ustrange l‘vt‘l"u‘n‘inur of an adult and ar already well-developed nestling” observed and filmed orn l’amnan
23rc, 1951, are not certaim whether it illustrites a preliminacy sketch of a mutual display, or an example of’
abnormal feeding.

To understand the significance of the metual display it 's important to realise that it is seen regularly
between patents and nestlings, and has as such meaning then, as at any time earlier 1n the season. The
nest-ralief ceremony continues Mi*rm,agmut the guard-stage (p. 55). At first, the chick pays little attention
to the noise and movement going on nmtm(% it. but soon appears to associate the mutual display seen at the
nest-relief cerernony with & fresh supply of 1oed, Thus, when two parents are waving their heads from side
to side and making a great nosse, the x.‘n‘.,k Al endeavour to join in. Being shorter, it will stretch upwards
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its movements and its peep-peep-pieep call at first betraying no change from the normal food-begging attitude

{p. 46). Later, however, still strztching to fullest height, its head will start waving in a circular motion.
Here we have the earliest signs of the mutual display in the chick which, as it attains the height of its
parents, will change tc¢ the side-ti-side movements so characteristic of the adults (Plate [Xc¢). Perhaps even
more interesting is the gradual change of voice from the infantile “peeping” to a tremulous call which,
though higher pitched, has the same pattern and form as the adult noise heard in the loud mutual display.
By the time the chick is deserted at the nest by its parents and thus compelled to join others in the créche,
the mutual display is well established between the parents and chick. It is continued, though with diminishing
intensity, each time a pareni comes back with food, until the end of the season when the chick is fully
own. There is therefore nothing strange about the photograph taken by the French workers (op. cit.,
Ylate 3). It represents the normal parent-chick behaviour and can be seen many times a day when parents
> returning to feed their chick.

Mutual display was occasionally seen betwecn nestlings and adults not their parents. Thus, a parent
returning toits colony might be seen in Joud mutual display with several chicks (especially early in the créche
formation) before finally running off with its own. An adult resting away from the colony, if run into
and disturbed by a feeding chase between nestling and parent, might momentarily go into loud mutual
display with the chick in the general excitemens. The chick soon returns to its parent, or to its nest-site.
Juring the re-occupation pericd birds, which by their behaviour were almost certainly unsuccessful

ders or non-breeders, were sometimes seen in loud mutual display over chicks, and this was usually
followed by jabbing thrusts direct

red at the chicks. More data are required from marked birds,

vi. Mutual dispiay seen between two nesilings by themselves. This was recorded occasionally, as on
‘ebruary 6th, 1951, when two cliucks joined i o brief loud display and “jabbing” when they met again at
their aest-site at the end of the usua feeding chase after their parent (see section on individual recognition,
D740,

i Mutual dispiay covasionall seen in fone udults. On October 30th, 1950, the male of a pair together at

ity Nest 34 weas collected for dissection. The female, atter being weighed and marked, returned im-
r"wcimm‘l{y and made loud mutuai displays horizontally over her nest. The display was not seen in a small
sample of other lone birds under stmilar conditions, so it was probably abnormal behavicur,

Freguently a tone incubating bird, if taken away from its nest for weighing or marking, weuld, on release,
ruT I‘K.MI\ eagerly and immediately go into loud display over its eggs. Moreover, the display was seen
independently of human interfercnee. For example, on November 2 1st, one day before relief at the end of
us first fast and while changing position over his eggs, the male of Nest 5 (see p. 31} was seen in loud
display probably induced lw the foud di\]‘?]d\'“ of a nest-relief ceremony going on in a neighbouring nest.

her example w ’l*z 1g 3,35 kg collected on November 25th after being observed in loud
display alone over tw ach circumstances, and al Nest 34 quoted above, the birds do not stretch
upwards bur, leaning forws nk s over the nest, wave their heads and necks from side o »in 4 horizontal
plane. Most of these mhww ations were nmi : gither at the end of a long fast when the incubating birds
WETe eXpeeting rown their nates, or near hatching-time in early December,

On January 30th there were onlv a few adults left at the Hope Bay rookery. Some were feeding chicks

d weere being chased energeticelly by them. {rhers, in the minority, were standing alone at empty nests
Three of these lone birds in a smal: uﬂony appeared much excited when chicks and parents ran by, and
responded with loud mutual dispi chicks had passed by, all three went into ecstatic display and

itle tater stil, one into the “}‘wﬂlé to “,s.mBL; " display. (f)nc then walked off to sea; the other two started
~hurdding, but had gone halt an hour later,

3

£

iy

~

Vil Murual display seer i love umnw nestfings. Much time was spent studying and rearing captive
Adélie nestlings at anm Bav and Migny. They were taken from the roukery after they had developed the
treraulous niutual displav call with their parents. On a number of occasions, after they had become familiar
with me, some would go i mu the foud mutusl ‘iisphzy before being fed. Sometimes they responded to a
humaen aniiation of the loud muiual display. and one even responded to the tune of " I¥'ve ken John Peel”
wiich was regularty whi .tlu b ore 24\,,,gdmg;: lime,

Frough has been said to make it clear that the mutual display was seen in far more situations than was
farmerly supposed ;. rmorgover, contrary to prievious literature, it occurred throughmxi the entire breeding
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season and was taken up by nestlings as well as aduits. Undue importance should not be placed on isolated
examples of what may later prove to be abnormal behaviour or displacement activities (p. 47); the emphasis
should rather be on the regular occurrences of the mutual display between pairs before egg-laying, during
the nest-relief ceremonies, and later betwee: parents and nestlings when still at the nest, and finally after
the nestlings have moved into the créche.

From 1948 onwards, the display was often referred to in my field notes as the “mutual rece
display, because it seemed to play an important part in maintaining the pair-bond in adults and the
bond between parents and chicks. s role 10 individual recognition will be discussed later (p. 73).

6. Aggressive Postures
Ihe Adélie is the most &
temperament, sex, the dlﬁerwt yphdw nf II' 2 hrec*dmg se mon, dnd their state of noumhmem iurm;, lhc
fasting periods. Thus, when a man meets a varty of Adélies away from the breeding area, some may flee.
others walk up nervously, though a few muy even attack with bills and flippers with the same fury us is
shown in defence of nest-sites. miy in the breeding seusmx it 1s difficult to walk through a colony without
causing general panic; only a few couragecus birds stand their ground the others flee. As the time for
laying eggs approaches, the hm“. are more pugnacious, but again there are marked differences betwee
indivi 8 anc sexes, The females, being more timid, will often run away and leave the males o dei'a& id
). Defence of nests is most vigorous when the eggs are hatching or there are small chicks, and is
influenced by the adults’ state of nourishment. Tewards the end of a fasting period care lum to be
d with some birds to prevent them deserting, yet wnen fresh back from the sea they behave quite
differently
Forexample, in Nest 12 at Hope Bay the female during her first fast always ran away from the nest when 1 approached,
lwwm the male to defend. She was a little more courageous after the first egg had been laid, but still ran away on
November 12th, the last day of her fast, After eleven days at sea she returned to relieve her mate, and had it not been
for the ring that identified her it would have been difficult to realise she was the same bird. She appeared in excellent

condition, and now defended the nest and conients well without moving from it. Four days later, incubating alone. she
wus stil! defending but making nervous head movements (p. 39) as she remained lying on the eggs.

While it is convenient for descriptive purposes to divide the aggressive attitudes of the Adélie into threat
attack, fighting and pecking, a hard and fast division rarely exists in the field. One attitude may lead quickly
to another and some may be seen together

Threat. There are two characteristic thres: attitudes, although there are many variations. The first may
be performed by a lying, crouching, or standing bird. If %I:mding it will lower its head as though beginning
a bow (p. 34), and with its flippers held o the ‘ﬂdL or raised, occipital crest usually erected and eves rolled
downwards, will rotate ity l:cm 50 Ih at onu side is at slgh -angles to the object on which its attention is
focussed. Hm att Tlﬂ(i& ; o by Ry v»b‘“tk 11940, Figure 24) as the “aposematic display”. When
crouching, the bird at heugh st might be going into the “bill to axilla™ display (Plate V1 ‘I‘
but the bill does not ;;:«::n as t Lml!d and there i3 ro rocking of the head. The prone bird raise
neck upwards, arches it over o ¢ or its lowly position and shows one side of its face in the sume
way as in the other two po s 1 may a so move its 3 ¢ad quickly to show the other side of s face.
seems that the hirds are “showing oft " their “onspicuous white eyelids, a sight much enhanced by the mlimg
down of the eye to show t | clera, bui too much importance should not be attached to this position
, we st See l ter {p. 74} it was seen in many situations with no connection ‘-,»hatwu
ion. In one form or other and with great variation in intensity, this threat attitude was com-
noin reaction to oan approaching pengoin, and might lead to attack or pecking if it did not

Wi thd aw.

The second threat attitude 1s commonly scen when the stranger is taller than the penguin (such as a dog
or man}, or is flying above 1t (such as a Skua). Instead of showing one side of the face, the bird points its
bill \‘u“umr‘im 9h<’ stranger, puffs out its breast feathers, rases its flippers, rolls its eyes downwards and
backwards, raises the crest. and utters a thrzatening skwaw In this position both eyes are conspicuous Lo

the s mgu see Levick, 1914, Figure 1) The bird rmay back away, keeping its eyes fixed on its antagonist,
or there may be a leap forwards and w_g;‘)ru s attack. Parents will ward off threatened attacks from Skuas
and the same altitude is soon taken up by the "'ectlir gw ir self-defence when left alone. It can also be seen

before fights with other Adelies or followiny the first threar attitude described above,
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frrack. The threat attitude otien leads to attack, the bird then runnm;n or leaping at its antagonist and,
in must cases, putting it to flight without uppusmon If the antagonist is a man, the bird will attack by
fixing its bill firmly on trousers or leg and beating its flippers against the shins in rapid succession. The
ﬂippc r action causes more pain than the bill, though the latter may occasionally draw blood. The threat
and attack are accompanied by a torrent of noise which is difficult to describe but which is not unlike an
accelerated mixture of the loud mutual and ecstatic displays (a deep grunting scolding gwa-a-a-a-a-a-a, or
gwarrr, or grrr). Wilson’s (1907. p. 46) comparison with the rattle of a boy’s stick along some corrugated
iron palings is an excellent one
Much the same form of attack can b

when a healthy nestling is defending itself from a Skua, which
may be trying to drag it out of the criche. H ¢ nestling lurches forward in the second threat attitude des-
cribed above, but often with flippers to side, and comes to an abrupt standstill on its toes with head and
bill pointing to the Skua, ﬂxppu W hmmg ‘md uttenng a xcoldmg (huru,m A» the ne%llmg Jm (.hcs forwmd
ke Skua retreats with rai )
che, but was noticed oc mmu
chick at Nesr 24 standing with bits pcu ent ¢
t 1o catch and weigh it. It was then twenty-c
deven days. Attack was alse seen occ

tmkci me wxl,h its bl” and a .sA wawk whcn I, tu.")pro‘uhed ,ln
re days old, but it did not move into the créche for another
sionally between Adélies and Chinstraps (p. 67)

Fighting. True fights were intraspecific. Plate Vie shows the characteristic stance. With backs arched,
breasts thrust well forwurd, they bump vddn other with great energy, striking blows with ﬂlppers in such
rapid succession that it is mpmm% le 1o follow individual movements. The hollow drumming sound of
flipper against breast is m,.nd »m ¢ the din of harsh gwa-a-a-a-a’s. All the time vicious-looking thrusts
are made at each other with bill<. There s consiant manoeuvring to get a firm hold with bill on the other
bird, thus providing ananchorage for a further volley of flipper blows. Between bouts of fighting, as already

ion e«i (p. 35), the loud ¢ tual \aliwplay is commonly seen, not only being taken up by the combatants,
but also b erdm in ne ighhnurrm territories. The climax is reached if one of the birds loses its footing and
is flo md The othe : oill firmly in the opponent’s nape will give it a real Hmwiung with the
Hippers. The Toser scra mt' l s oawey and a chase begins, the birds dodging a n(m),the nest-sites in characteris-
tie fashion. Tooking very elongatec and sleek with flippers held back (p. 39), receiving threats and pecks
fronm their neighbours. The battle raay be resun "ac“d elsewhere or the victor may give up the chase and return
to nts nest, Here it will usually join in loud mutual display with its partrier. Sometimes a fight hetween two
evenly matched birds will suddealy break up. cne running away for good. Very occasionally and rather
mcongraously it is the victor whoh runs away Often, however, an apparently beaten bird will return again
la“zr'rl again to the fray.

T'hough tig > frequent among adults, especially before egg-laying and again during the re-occupation
period, [was not fortunate enough to see anyv which involved marked birds. There was, however, strong
cireus ﬂmi;!ﬂi)ld.l evidence and evidence from dicsections to support the following conclusion

[
il

i. Fights to Roberts « (1940, p. 204) views, were definitely concerned with territory and/or the

re-grouping of pi

i Male would fight m ;a‘lce} anc female female. It was not usual for opposite sexes to light and then most
instances could be attribs unisexual fizkt into which a bird of the opposite sex had been inadver-
tently drawn i the ge 'nimaﬂ excitement {see p. 67, and Plate XIc-f),

¢. the unestablished breeders or non-

i, Fighting
srecedimng wane

Firally, mertion must be made o7 short-lived hghtmg sometimes seen between chicks. For example,
on January 14th, 1949, one o two chicks in a aest pitched into its fellow chick with bill and flabby flippers
soon after a parent had returncd with food. These examples are, however, difficult to distinguish from
“plaviuiness”

Fecking is really a milder for 1 of attack and is most often performed by birds than remain lying or

‘hing over their nests. The peck is u«,ual]y directed with outstretched neck at the occupant of an adjoin-
ing nest or a passer- by (Plate VId). It is commonly seen throughout thc; season, but particularly at times
when nest-butlding and other sctivities are 2t their height. Wilson's {1907, p. 46) description of them
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“attempting to cut out each other’s tongue™ i a good one, but it does not appear to be confined to females
as he suggests.

Pecking seems to ward off strangers from th occupant's territory and at the same time discourage would-
be stealers of stones. Nests are built just far enough apart to prevent clashes, the birds being unable to
reach each other unless they lean forward and stretch out

7. Postures and Noises which suggeir Nervou:ness

It seems remarkable that a penguin ‘:hﬂUla,Q show so hittle outward sign of emotion when, for example,
its mate or eggs are suddenlv removed, or other birds are lying dead around it. All previous observers are
agreed on this. However, bittle attention Imﬂ; been paid to attitudes which suggest nervousness and could
therefore in some degree be attributed to emotion. The following possibilities are worthy of further study;
they were seen more frequently in shy birds 1.c. these that ran away readily) than in the more aggressive
ones

Flipper movement, When wit Adclic seems worried or puzzied by a strange object, or seems unsure of its
surroundings, or of the reception it will receive from nearby birds, it will flick its flippers to and fro in a
j@rlw fashion, often keeping body alert for a hasty reireat. Of very common occurrence, particularly among
non-breeders when wandering round the periphery of colonies, it was also seen when the birds encountered
men away {rom the breeding a

Forehead ;‘e;ac;ai!wm A study of the great variety of facial expressions of the Adélie with the aid of motion
and still photographs would be of value in elucidating what to the human eye appear to be trivial move-
ments, but to the '“)ird':, themselves are no doubt of the greatest importance (see section on individual
recognition, p. 73). For example, the rolling down of the eyes and the la1smg of the mupltal crest are

! hna and at Lmuiem and are by no means confined to aggresswc acts. The ¢ est 13
iation with a number of different positions of the head. The raising of the hnehedd{ f
mmﬁ'u r with smoothing of the occipital crest, ]]WWC*‘H er, seems to be primarily associated with nervousness,

and was seen as frequently among birds at nest-si . 1914, Figure 30) as away from them (see Plate
Ville, K} e “wunderer” on rock to right of pair in m,kt»«re]{ ei Leremon),u)“

Head movements. Jerky and rapid head movements m all directions are often seen in nervous birds,
especially late in incubation or after the eggs have hatched when they are uncertain whether to defend the
nest or Lo run away.

The call aote “aerk’” i a notse which in some, but not in all, circumstances, may be associated with
nervousness. For example, 1t is heard in adults befulc entering the sea (p. 45), and repeated by nestlings
with even greater persistence before plunging in for the first time (p. 62), and by frightened birds when
chased

When walking among nest-sites Adélies hold themselves in o very characteristic manner, keeping feathers
tight a "'din st their bodies, necks elongated, and flippers right back. It seems as though they are trying to
reduce their width to the minimum to avoid pecks delivered from neighbouring nests. (See Plate VIllg,
the ‘mu.mdu on rock to right of pair in nestrelief ceremony).

The smatual display. Two birds at a nest, if wpproached carefully, and thus not suddenly fng,htenr'd oft
,j()m in the quiet mmutual display. This reaction was very constant, and after becoming more familiar mlk
the behaviour of 1n¢1kul Adclied it seemed that hlutly ‘he birds, a little nervous, were going through an
act u‘ ‘reassurance’” and confirming each m er'y - presence. nd secondly, that this reaction was confined to
true puirs © hx’d« of oppoestic sex g company
Since relurni ) i and Mvmg hk apportunity of reading some literature on behaviour, 1 think
it probable that the mutual display here is o cisplacement activity (p. 48), perhaps a result of a conflict
between a desire to flee and 10 attack. Whichever interpretation is favoured, “reassurance” or displacement
activitv or both together, it iv important to reqlise that it was not seen only as a result of human interference,
but over and ain as o resuts of other sminor and major disturbances. For example, in the course of
a light during the occupation period, which constitutes a major disturbance, pairs standing two to three
nesls away were seen in quigt mutual dispaay at its lowest intensity: these birds were slightly nervous,
Nearer the baitie. the intensity would be hicher, while at wdjoining nests, and between bouts among the
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highters, the loud mutual display would be seen at its highest intensity. Mutual displays seen during a fight
therefore appear to be closely related to nervousness, though in fighting they are usually of much higher
intensity. (See also section on individual recognition, p. 73).

8. Copulation

The act of copulation varied tmong individuals, the typical pattern being as follows. The female lying
or standing in the nest-site, is gently manoeuvred into a suitable lying position by the male, who walking
round the nest in a deep bow (p 33) with flippers to side, finally approaches from the side. Then, beating
his flippers slowly with head still bent low, he mounts about half way along her back, his bill vibrating as
it comes in contact with the mandible and chin of the now upturned vibrating bill of the female. The most
prolonged phase of the act now occurs. the male treading on her back and gradually moving backwards,
his tail wagging from side to side against her upturned tail, while mutual vibration of bills against chins and
the male’s flipper movements continue. The climax comes as the male’s feet reach her rump (Figure 10) and
there is a fairly hasty lowering of his now protruding cloaca and a brief contact made with the protruding
cloaca of the female. Immediately afterwards the male jumps off and walks around to his place by her side
with his head bowed, while the female flirts her tail upwards and forwards in jerky movements. After the
act, both birds are commonly scen to shake their heads and swallow (p. 44).

Fraure 10, Copulsation; just before contact. The male is treading the female’s back.
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From my earliest observations in October 1948 and onwards, no instance of the female’s bill being
placed inside that of the male, as described and illustrated by Roberts (1940, p. 209 and Figure 18), was
seen. The French workers are also agreed on this (Sapin-Jaloustre & Bourliére, 1952, p. 51).

Most often the male mounted straight away with very few preliminary movements, but at other times
bowing and coercion might be prolonged. An unresponsive female sometimes stood up after the male had
mounted, or opposed his efforts to keep her bill pointing upwards during bill vibration. At other times, by
keeping her bill pointing upwards, a female would encourage an unresponsive male to continue treading
until & brief contact had been made.

All‘houg,h copulations were most frequent during sape:ils of good weather, the urge between some birds
was so strong that it was seen cven wher weather was at its foulest. On one occasion a bird was attempting
mpn} atton when the wind was blowing at over 60 m.p.h. W ith flippers working faster than usual, the male
appeared more intent on keeping balance on his partner’s back than anything else, but a brief contact was
made

On November 21st, 1948, the fellowing ni

I'he temperature was 22° F. and it had beex
blowing up to 30 m.p.h. One of the marked

first egg had been laid on the previous day. T
certainly unestablished. They had been seen copulating once
standing by, so the female must have been lying on the egg, though it was not possible to read her mark, as nothing but

the top of her head and bill showed ahmm the snow. At 1545 Lirs., the male was seen finishing coitus, but it was ot
ssible to observe whether contact had been made. The fernale was m»w well exposed in spite of the wntmuuw blizzard
the fact that the neighbouring birds were becoming more covered. The male must have trampled down “the snow
‘ound her during the past three ho For following uinutes he appeared to be in a dilemma. Very restless,
he was constantly walking off to the periphery of the colony, disturbing the other birds as he passed them, only 33 walk

. aham and join with his mate m a quiet mutual display. He was probably looking for stones, but all was a b
The fmmak- changed places and be settled down on the egg which by then must t have been covered with

s were made on undisturbed birds from the observation tent

snowing and drifting continuously for over twelve hours with a wind
in the small colony just outside the tent was at Nest 111, and their
1ey were exceptionally late breeders, and by their behaviour were almost
efore on November 14th. At 1300 hrs., the male was

T

‘ u 1€ ¥

e hours later, with weather even worse and visibility down a few yards, the male had changed position again and

was now attempting copulation once more. Ounly part of his mate’s back was visible and he was doing his best to keep
t, while vibrating his bill, working his flippers and wagging his tail; but to no avail. At each attempt to get a inmmg

o he:r ice-covered back he :;lipped off. After the fourth attempt, he cnntmuu,d his copulatory movements and trod the

N her right side instead of her back. He would, do have given up long before had it not been for his mate

t btless,
ch kept her bill pointing upmmli - all the time. There could have been no contact as the female’s cloaca was well
ow the snow level. The sexual imypulse must be gr

when these acts are performed under such adverse conditions.

ond egg was found two days later, The fernale departed 10 sea, leaving her mate to incubate, but on Movemnber
28th the nest was empty and « el
Bagshawe (1938) distinguishes between aites “nrl("*d (or incomplete) and complete acts of copulation in
his Gentoo and Chinstrap Penguins. In the Adélie. because of variation in time taken during the las
it was sometimes difficult to be certamn whether the act was completed or not. However, both were -
during the occupation perind, and also, though less ofien among hu’ds dt cmply nests dun """" 2 *lhn re-
occupation period. It was not seen io any ol the 3
that incomplete acts were more corunon among birds that, in other re%pect‘; he‘haverl as unest: Mi%h x(
breed: ind like the ecstatic display (p werp fewer in the established breeders. These views m
wni i ; with marked birds of known age 1n support, however, Table X from Bdgﬁdeu dam {1

Tables VII-1X) not only shows that «'“»'r'anWc acts were seen from thc very start, but that they were more
frequent ﬂmn mmm|, slete acts during the first two weeks. Could this fit in with the fact that, like 1|‘m,, Adehes
(p. 25}, the inexperienced Gento COng s 0 hwqd\ ng condition later, and that many of the early
te acts were performed by d birds”

These ohservations suggesi }h.w wi Tk (WJA . 209) and Falla (1937, p. 77) interpreted as nor mai
acts o “trial and error’” behaviour in sex recognition, \M\:u isolated examples of abnormal behaviour wii
could be better c*"\'plu”m:«:i in terms of homosexuality or inexperience.

Two exam p{m of abnormal copulatory movements should be mentioned. On October 14th,
numbor of carly occupants 21 a small rookery had been collected for dissection. One had been M\ o the
snowe slope and was lying 'itwww ppperttost A male, who had probably been disturbed from the rookery,
wandered down the snow siope, and approached the dead bird in the usual pre-coition manner with head
down as though bowing, and Mu;:n mounted the breast in an attempt to copulate. He came off again as
there was no response and was then collected Tor dissection. The second type of observation concerns a
amples of unmarked adults, almost certainly non-breeding wanderers or perhaps unsuccesstal
g, seen atiempting to mount chicks v hen gt he stage. They got no further than putting one
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foot on the chick’s back, but the preliminary movements were typical; moreover, in such instances there
were no signs of aggression.

9. Nest-building

Nes: material generally consisted of stones, though bones from the remains of chicks of previous years
were occasionally incorporated. Most observers {e.g. Wilson, 1907, p. 46; Gain, 1914, p. 9 and Levick,
1914, p. 59} record that the female sits in the nest and waits for the male to bring stones, the whole process
heing closely linked with courtship. Rudmose Brown’s statement (Clarke, et al., 1913, p. 250) that both
sexes take an equal share in nest-building is, however, nearer the truth. By marking the birds as soon as
they arrived in 1950, it was possible to prove that both sexes built but that the male usually showed more
initiative than his partner. Moreover, both sexes were seen 1o build nests alone.

The function of the nest and of rest-building appeared to be chiefly to raise the eggs and incubating bird
_ }u we ground level, thus | essening the ddng,u of flooding during thaws or of being buried by snow during
‘ds. The nest hollow was also shaped to fi

. fit the bird when lying on the eggs.

Durmg a thaw one nest was found with a stream of ice-cold water pouring lhr(m;g,h it. The lone incubating
male, his eggs halt submerged, was reaching forwards, collecting and arranging stones around him. Next
day the eggs were above the water Jevel and dry, though the stream still passed on either side of the nest.
eventually hatched.
huitding by Adélies, contrury 10 the behaviour of some other species of bird, did not appear to have
articular funcion in courtship between a pair, for, as already stated, Adélies of either sex (usually
2y were often seen building large nests alone. Moreover, the size of the nests varied considerably with
‘miwu udlm thu \ntuunun Hw lenum 0 t SNOW O thc: brourd and the availabi]ity 01"" stones. I~"l:‘ te Vc fmr

hu ltc*mg of suc h H m[tr) st | “;:mfwdnt wrt in the T(‘mnatmn of t]\w ;,».;111%-{ o td, lhougj
a;lnw that they might have built it conscientiously, only to lose all as a result of pilfering reighbours
bmust not be excluded ds maore investigation.

Suceessiul nest-building in & crowded colony was de‘pendcm on the partnership of two birds. and durir
ssociated with pair formation and maintenance of the pair-bond (e.

such activities some of the ujlsgf)ld.-
n

tw mutual displayvy were

The fact that two birds pying & nest-site were of opposite sexes was confirmed on many occasions in
marked and dissecied birds, provided, o7 course, that they were not unnaturally mixed up as a result of
disturbance. The m‘u"rmi behaviow was for the male and female (this might be a mated ]“:aiir or two
“keeping company') to aliernate their duties, one lying or crouching in the site, periodically arranging
51 around 16 or seraping v from 1o improve the shape, while the other walked off to collect
stones The collector, o no «ffort to arrange the stones, dropped them haphamrdiw either in front, or
at the side, or sometirues even upon is par ner, and would often initiate a quiet mutual display (p. 34)
which rrmghi.‘ or piight not be reciprocated by the other. The response of the bird m_cunymg the site varied
catly. Sometimes it compler chr igrrored the constant addition of stone after stone, al other times and
haps only a fow rainutes later 1@ arranged then as soon as dropped and joined with its partner in quiet
mutual display. Such sudden w:\:hz 1ges cannot be explained solely in terms of gonad development and/or
“releasers of behaviour mechanisms”. The whole psychological background of the two birds has to be
considered, as well as external factors such as weather, degree of disturbance in neighbouring nests, or the
ssibie effect of proximity of the human observer; this constitutes an impossible task

Weather and sinew cover had considerable influence on nest-building, the greatest activity being observed
during a thaw when stones were more easily available. Activity was usually later at snowbound colonies
than at the others (Plate Via), theugh in some situations (Plate Vic) well-made nests were found on snow
at Jeast one foot deep.

Stealing of storer was a comrion practice mong Adélies. Bernacchi (Sharpe, 1902, p. 131) writes of

Aciélies at Cape Adare
“They are sharneiess thieves., The thiel slowly approaches the one he wishes to rob with a most creditable air of non-
chalance and disinterestedness, and if, on getting ch‘)se, the other looks at him suspiciously, he will immediately gaze
around almost childlike and bland, and appear to be admiring the scenery. The assumption of innocence is perfect; but
sooner does the other ook in a different direction, than he will dart down on one of the pebbles of its nest and
mper away with it in his beak,
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Again, Levick (1915, p. 53) writes:
“There was a particular cock who was an inveterate thief. 1 think that every stone in his nest had been stolen from
neighbours. As he slunk about the colony, his guilty conscience made him smooth his feathers close against his skin and
this made him look smaller than the other birds.”
These quotations are delightful descriptions of incidents repeated time and again during nest-building.
It is difficult not to treat such behaviour anthropomorphically. More detailed investigation is Necessary
before such statements as are quoted above can be condensed into simple scientific terms. Meanwhile, [
favour the anthropomorphic interpretation of the zarly naturalists; however, Levick’s “guilty conscience’”
look has been classified in this paper as a ~'posture suggesting nervousness”™ (p. 39), but there is no reason

why his interpretation should nct be more accurate thar mine.
Roberts (1940, p. 213-14) writing about the Gentoo does not agree with these anthropomorphic inter-

pretations, but raises two valuable points which are still in need of further investigation in penguins. He
recounts an incident in which a male at Nest €' was seen transferring stones from his own nest to another
empty nest nearby, and while he was away a neighbouring male at Nest B took advantage of the opportunity
to steal from C. When the bird from B arrived at Nest CC at the same time as the rightful owner
“. .. the bird from B stopped, looked aside, and gave every indication of having no interest in the matter until the
owner of the nest had left with a pebble. He then waddled straight in and helped himself with great haste; in marked
contrast to the slow selection of the other bird. The important point to notice, is that whichever of the two arrived
first, the bird from B waited every time until the bird from C had gone. Al‘iwr about ten minutes of this, the bird from
€ caught the “thief” taking a pebble and pecked at him viciously. The bird from B made absclutely no atiempt to
1liate, but fled back to his owr nest. T suggest that this behaviour was due to the fact that a pecking order had been
ablished, and that such incidents give no proof of conscious purpese or intelligence.”

For his second point, Roberts, quoting Lorenz (1938), suggests that this behaviour can also be explained
by the fact that birds were far maore aggressive when fighting close to their own nests than away from them,
Therefore positions in the “peck order” at any one time could be explained according to which bird

was nearest 1o s nest when two birds last met in conflict. There can be no doubt that territory and the
“peck order” are important factors, but it s nevertheless difficult to believe that no vestige of conscious
purpose or intelligence is shown by birds in this very variable practice. For example. it seems that Sheath-

bills show intelligence in paying more attention to the nests occupied by inexperienced breeders than
experienced breeders (p. 25), and Skuas by harrying the weakling and stupid and not the healthy chicks
(p. 56). These predators probably know their surroundings, and probably also know their prey as individual
birds {p. 66). Similarly, it seens likely that penguins knowing each other as individuals, do show some
conscious purpose and intelli ecting the nests which they think they can most easily plunder, anc
i this connection it is important to realise that age and breeding experience must play an important part

: ynmunity ? It must surely have some function, |
st that it ensures a good supply of stones for those nesting towards the centre of large colonies, thus
limiting long walks (and the resulting disturbance of neighbours and inconvenience for the collector) to
areus outside where stones are still Free for all,

"
o

rrence for
:rent colours, also demonstrates admirably the way in which a pile of stones placed near a nesting area
will eventually become distributed widely i all directions

en throughout the season, because breeding routine events
when the population was reaching its first peak
before egg-laying, and again dur period. The amount of competition for territory at
different times of the season had an important effect on the size of nests and behaviour of individual birds.

Mests were often large when there were only a faw birds at nest-sites, as at the beginning of the seas<
when most were still at sea, and ugain towards the end of the re-occupation period when many birds were
otherwise engaged feeding chicks. Moreover, these large nests could be kept by lone birds which could
walk off to collect stones withou: risk of losing an . their absence. Towards the end of the se
when the chicks were in the créches, some of th i belonged to lone non-breeders or unsuccessiul
brecders (Plate Xe).
When the colonies were crowded and competition fo- stones great, efficient nest-building, as already
mentioned, was dependent on the partnership of two birds or on successful stealing.

The importance of nest-building after the nest-relief ceremony (p. 47) does not appear to have receivec
sts that “fiddling with nesting material”™ in the Yellow-eyec

Time of nest-building. Nest-buiding was se
overlapped considerably, but the ‘

laraest nest

i
/
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Penguin immediately alter the west-relief ceremony during incubation is a displacement activity. I do not
think this is so with the Adélie, where nest-bwlding appears to serve a definite function. Incubating birds are
alone for considerable periods and they cannol leave the eggs or young chicks for fear of predation from
Sheathbills or Skuas, or destruction during bad weather. The stones gradually diminish as it is impossible
to defend the nest the whole time from pilfering nest builders. After the change-over, the relieved bird
therefore collects a good supply of stones which are later arranged by the incubating bird. This duty is
arried out conscientiously during the incubation period but gradually wanes as the chicks grow larger, and
it 55 finally abandoned when the chicks go into the créche.

Unusual nest-building . Adélies are occasionally seen picking up small lum ps of ice. A typical example was
recorded on October 30th, 1950, when a few new arrivals were still comin g in and occupying territory.

AL 0900 hrs.. two newly-arrived and conspicuously clean birds were standing asleep in separate positions
on the periphery of Colony 111, just in front of the observation tent. Fleven hours later they were both
building actively, but all the stones coflected were small. The bird on the left was twice seen to pick up a
piece of ice. These ibutions were however short-lived, as they were being dropped into the small thaw
puddle which presumably represented the nest-site. Other aspects of this bird’s behaviour suggested that it
was a first-time breecer.

some of the aclivities of the “nexperienced” pair at Nest I11 on November 21st, 1948, have already been
mentioned (p. 41). At 2215 hrs the male was again in quest of something and was walking around the
colony in the raging b r ctting the others. His examination of a neighbour's tail, the only visible
sign above the snow, terminated abruptly when it moved just as he was about to pick 1t up. He was, no
doubt, in quest of nest material, but none was visible anywhere.

in studying marked birds of known age, it would be interesting to know how much of these unusual
activities could be attributed to age and breeding experience.

10, ¢hther Postwres and Moveme ity

Stretching, Yawning, Head-shaking and Swallowing, are characteristic and very common attitudes, which
are important functionally, and possibly also important in displacement activities (p. 48). They can be seen
separately, or following each other, for instance, yawning after stretching, or swallowing after head-
shaking.
stretching was always performed by the relieved bird after the nest-relief ceremony, and usually repeated
everal times.

»w ifter stretching, but was usually seen by itself. This posture, first
| by ain ( Figure 4) and later by Levick (1914, Figure 3) has also been described by
Sapin-Jaloustre and Bourliére (1952, p. 43). Photographs show that the neck may be stretched out (Levick)
or 1 ) but the latter 1s more usual, the head being extended back and sunk on the neck. It does not
e, &8 : from aeighbouring birds.
d-shaking, seen in most situations, but especially after copulation, the mutual display, the nest-
“ceremony, feeding chicks, or disturbance, was one of the commonest activities of the Adélie. It was
frequently seen in bad weather when it was associated with shaking. Murphy (1936, p. 38%) states that the
external nostrils of the ¢ are obsolete and closed. My own observations do not support this, for, with
the bill closed and a sound resenibling a little snceze, beads of moisture were often blown from them during
a head-shake. I have teen this altitude 1n all twelve species of penguin, both wild and capiive, that I have
had the opportunity of observing,
Shaking g
as g dog. [t was o
Swallowing usua
be heard as the ¢

, ading down the whole body, had much the sume appearance
| frequently observed during sleet, drift or snow, and after coming out of water.
“followed hiead-shaking and was a very common activity. Faint rasping sounds could
ilated tongue slid to and fro in contact with the roof of the mouth.

Freening (Plate VT s much the same as in other birds, though with a few modifications due to ana-
nees. Howas observed most often in the following situations: /. after landing from the sea,
when birds usually paused for a briel period on the snow slopes or rocks: ii. duri ng a thaw. or in wet sleety
weather bef my tosea | have often observed marked birds at nests preening and using their oil
s shortly before they were celieved by thei mates.

&
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Walking. The Adélie has its own characteristic way of walking, which being more like the human gait
than that of any other species of penguin, has earned for it many anthropomorphic descriptions. its
contrast to the “osteoarthritic” but regal gait of the Emperor, or the jerky, almost bouncy movement of the
Chinstrap, is plainly shown in the films now available on these species (see film bibliography). The flippers
are held in a number of different positions all of which, no doubt, have significance. Plate VIla illustrates
the most usual position when the birds are not disturbed or worried. In a blizzard or gale the flippers arc
held tightly pressed against the body, like the normal flipper position in the Emperor. When walking across
the sea ice, individuals showed a reluctance to take the lead.

Tobogganing is the most econonucal method of maoving over a smooth and soft snow surface, and 1s more
highly developed in the Adélie than in any other species, with the possible exception of the Emperor. When
unhurried, Adélies toboggan at the same speed as when they are walking, and they frequently alternate
between the two. The feet propel the bird from behind, the tail sticks out horizontally, and the flippers
gently alternate (Plate VIIc). When escaping. they fall on <o their breasts, and with both flippers and feet
exerted to fullest measure, they move away as fast as a sprinting man. They are at an advantage over man
in s0it snow

Departure to Sea. Adélies depait 1o sea i parties of up 1o, but rarely more than, about one hundred
birds. No rnatter how vast a crowd may be waiting on the edge, they never go into the sea all together.
There is usually a great deal of preliminary excitement, scrutiny of the water below, and nervous jostling
on the ice (Plate VIIb) or rock edge. Then one bird takes the plunge, and others follow in quick succession.
After & number have gone, there is a hold-back which spreads instantly throughout the ranks on land. The
exciternent has then to build up again before more take the plunge. This initial plunge into the sea is rarely
taken unless the departing birds, baving repeatedly exchanged the call-note aark with others in the water,
actually see incoring birds land. Reluctance to be the first into the water frequently results in skirinishes.
A bird in the front rank may resist the encouraging pushes from its neighbours, and breaking free, run
round to t) ar of the partv. Mo other penguin exhibits such nervousness and caution at the water's

ive. Adélies have no doubt developed this behaviour because of the Leopard Seals (p. 69 and Plate X1i¢)
h frequaent their normal habitat among the pack ice

i

“Porpoising” (Plate VIId) is the normal sy imming movement of penguins and is used by no other birds.
Swimming for several yards unde: water with the flippers, the Adélie surfaces, and, barely rising as much
as a foot, vanishes underneath again a few fvet ahead. It no doubt breathes each time it surfaces. and can
travel at 15 m.p.h. or more. When surfacing, the flippers are held to the side and slightly forward as a
result of the powerful stroke before coming mto view.

Ardley (1936 > ribes in detail the actions of the Adélie, swimming under the surface, as seen

’ ipper movements are the same as the wing movements of terrestrial birds.
“wimming -n the surface, the bird appears low in the water with its head
8 Uupwi are idle or used for steerirg, and the flippers propel the bird. This of
swimmiing is not used much as progress is slow and no doubt fatiguing.

Leadership of penguin parties presents some interesting problems for future workers of cormparutive

] ‘hat leader-hip of flocks in flight (e.g. geese) is by experienced birds. This
ie. Attention has already been drawn to their reluctance to take the
' ro the water. This might also apply to parties in the water

lead when walking over the e or
(see Dionad, gquoted by Sharpe, 90

5 lard. birds porpoise towards the icefoot, raise their heads when
about twenty vards away, then, vanishing enecath the sarface, do not appear again until they suddenly
pop out of the water one by o the fce (Plate VIEF). Sometimes they land erect, and, balanced by their
fails, run forward and pull up sl At e her thmes, still landing on their feet. they fall onto their bellies
and toboggan along the snow surface i a most enchanting manner.

ctacular and unusual arrsval was ¢ ved at Hope Bay on December 18th, 1948. In spite of the
numbers o Adélies had arrived, and were trying to clear the icefoot. Offshore, the water was
in a turmoil as party after party failed to do more than ¢ rash themselves against the ice cliff and rebound
back into the sen, or. completely missing the ive, splash hack feet first. For nearly an hour this continued
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without a pause, some swimming around, others diving away and purpulbmg back again, with all the time
a regular succession of attempied leaps. As the tide rose some succeeded in scrambling out. Here was a
unique opporlumty to assess the limits of the Adélie’s jumping abilities. Sharpe (1902, p. 133) quotes three
feet as an easy jump, and Wilson (1907, p. 40) agrees The highest leap observed by l,ewck (1915, p. 73)
was five feet above the surface of the water. From the photograph (Plate VIle) taken at Hope Bay, it
appears that the hurdw were jurnping from three to four times their own length; in other words, at least six
and probably seven fee
When landing onto uuck or shingle a different technique is used; the birds, landing flat on their bellies,
clamber into the upright posturc and walk in. At Signy Island, where the icefoot was quickly removed from
Ln rocks by the ocean mwﬂ this was the usua’ method of landing. An Adélie parent can be picked up by
ntic waves, hurled three times against a vertical piece of rock, and still land apparently unharmed,
3 !]mumh, as msw’t 101§ rh(!‘“vflu there 15 no protective layer of blubber beneath the skin at that time of
1933, p. 487) has counted as many as 300 feathers on one square inch of a
j,w:wumg (fﬁimthoq') I-“t,, wguin' s body, and 1t seems probable that these specialised feathers serv e to protect the
penguin under such conditions. for when slight!y raised (Plate 1X b) they present an impressive buffer more
than half an inch in depth,

=

Steeping. Three different sleeping postures were observed: lying down, standing up with head sunk on
the shoulders (this was the most usual attitude), and standing up with bill tucked behind one or the other
fiipper (the least common, and rarely seen, .mvude} Wilson (1907, p. 41) comments on this third attitude
as a possible relic of the davs when the penguin had fully developed wings.

cxeretion 1s explosive, a streak of cloacal contents being squirted from one to two feet. When resting,
chicks tuck their heads beneath their parents leaving their vents pointing outwards (Plate 1Xb), nest
hygiene being thus maitained rom an early age.

Incubation. Two differen Iw stures were observed, crouching and lying. Plate 1Xa shows the typical

crouching pu«mnm cver a newly lasd uga, and Plate IXb over a young chick. Crouching over the newly laid
egg will prevent it from freezing, protect it imm predators and reduce incubation to a minimum until the
second ¢ re has |.)<..:“(311 i, Plate ViTk sm_,.w\ s ¢ bird lying in the typical incubation position. The parent will
so lie over the newly hatched chick.
Freguent obsery is made at Hope Bay during strong gales (60-70 m.p.h.) and heavy drift revealed
that incubating Adéles. unlike those away from the nest, did not always face into the wind. Thus, it was
not uncommaon to see an mncubating bird facing in the opposite dlru‘tlo n and the wind blowing its tail at
right-angles to s '%m::,l} the fecthers onits back clotted with lumps of ice from the drift.

"‘»'«:".'iinw fu ging aititude and the parent’s response. When the parent bends over it, the

for food by vibrating its bill against the mandible or tip of the parent’s bill. As

remony, see p. 74). When lwcggllup or food the c,hu,l«u “peeping”’
] w» za'“d% and ‘vibr'ite&e its bill along the parent’s mandible, sometimes
: I. The parent holds itself tensely in & characteristic attitude
Milh h(’dd arched over r} TS h‘pﬁ or rc‘hmm to !Mdku a number of jabbing movements with its bill at the
s head, appare athy orving o curb s e Hxﬂ;‘rnc"w and impc’)rumitv The parent’s rfﬂ;pm’u%e may also
»,,,u»r“n‘ﬁnr 1 individuad 1 miton. the parent being able to recognise its chick (when in the créche) by its
HIens as we ateres and vonee (p, 361, Food is regurgitated afier a few convulsive movements of
the hody and neck, and the chick feeds from inside the |,>c|m,nt s gape at the back of the throat (Plate [Xe).
W/ hc i th hick has s fliumwd orne food, the parent re-swallows the remainder in a characteristic manner.

constant feature of feeding v as the amount of clear mucous secretion, presumably salivary, that was
produced by the parent bive,

i, Feeding i Mlate ¢y are ; ibout a week after créche formation and continue until the
chicks are fullv grown. After the initial greeting ceremony, and sometimes a hurried feed, the chick is
drawn aw d‘~. m.n the creche, It “ollows its parent eagerly, stumbling in the snow or over rm_ln\s, and “peep-
ing” contin iy Tor food The parent stops periodically and, after a few preliminary | ds the chick.

Se€ ? the

a
"
]
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Whern all the food has been given, the pareat’s attempts to escape to sea are opposed by the chick which
nues the chase at an increasing speed. The parent stops suddenly and turning on the chick covers it
with vicious-looking jabs. This continues until the chick wearies and returns to its colony, leaving the
parent to depart alone.

These feeding chases appeared to have several functions. Feeding away from the créche minimised
interference from other hungry chicks. and from adults occupying territory. It gave the chicks confidence
when away from the protection of the creche, and sharpened their alertness to the predators around. it
kept the chicks fit and taught them the route their parents took to the sea; possibly it even taught them the
direction the parents took when swimming aw:y from the rookery, for when full grown, the Adélie chicks
plunge for the first time into the sea quite independently of their parents (p. 62).

11, The Nesi-relief Ceremony

The nest-relief ceremony incorporated several displays and postures. It was seen between a breeding pair
when one of the birds returned from sea, either to take over incubation (Plate VIITa-1) or to care for and
feed its chicks during their '|11 st month before the créche stage. Nest-relief ceremonies were therefore first
seen during the latter half of November when the females were returning from their period at sea to relieve
the males (p. 52). The typical sequence was described in the field at Hope Bay on November 26th, 1948, the
sexes of the birds being confirmed fater by dissect

: Adélie was tobogganing up Lhe soow slope with a few other returning birds. Beautifully clean, they were
1 m:zrf;i,r‘zg_; i1 the party without hesitation in different directions, no doubt bound for their nests. This bird paused for
ibout half 2 minute on the edge of & colony, her head working in all directions, to take in the scene which, owing to
some heg a\y snow, must have changed co “'uembly since she left her mate about a fortnight earlier. ’Hwn, a iet]
/ w pvc kcd by incub: xtmq hwd« alked through the colony towards the nest. The couple showed ever
) C ¢ arrived, and immediately joined in the loud mutual display, a v
: ﬂw female fdc.mg him a few inches away. Then there followed a succession
L movements initiated by the female, in which heads were bent low, within a few inches of the partly obsc mrmﬁ
p again with 4 repetition of the loud mutual display. After this had been repeated several times, the male
the nest and the female took over, tucking the egg underneath her gently. She settled down quickly, lying on
11 rising from Jmm m nmc to change position. The male stood by, constantly stretching to the fullest height
) ‘. g the ; i the fernale remained lying on the egg, but responded to two quiet mutual
stood by her side stretching or dozing. Occasionally, he would walk =
Eventi Jd*{‘t he started collecting stones. This was the final duty
to break its fast,

m ma

Hmuw

The usual variations in this ceremony, Wh ther nia Ie or female returning, were in the time taken he‘lween
the different stages, the intensity and frequency of the mutual displays, and the conscientiousness an
energy put into nest-buildi } al pattiern was, however, constant. The bird returning from the seq
found n nest and. rec ing its mate. immediately joined in the loud mutual display. This. repeated
several tmes with mutual bowing movements, was followed by the change-over, the new arrival m_nlmg
«ima n on the eggs (or chicks) while the relieved bird stood l‘w and stretched. Before the relieved bird wa Hﬂud
oft i >l~; 1%t0‘:1uf'*;. there were more oud mutual dis . but with lessening intensity, and often a fiey
guigt displays. As each s dropped i front or a 1“16 side of the incubating bird, a quiet muty u,f
fisplay was often seen W hw th e dieved bird wm‘muzg uuudlng it departed to sea, feaving its yu ~
arranging the i

ml ml«

mto the ¢ 5
=

relations has al

12 Displacement Activitics
Richdale (1951, p. 35-42) was the {irst 1o describe displacement activities (then called substitute activities)
:nguins. He found that the three situations described by Tinbergen (1939) for birds in general. held also
for penguins, in the first, the animal is “under the influence of two antagonistic drives, the simultancous
expression of which is a physical impossibility”; the second happens “when an action in a chain is frus.
trated s and the third is seen “following upon the exhaustion of the normal reaction to stimuli”. Richdale
tegory which he suggests 1s not included in Tinbergen's descriptions, as. for

also (‘Mg"m.;‘lfm:‘;“‘@ a fourth ca
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example, when a parent penguin, unable to respond to the pleadings of chicks for food, does something
else instead. But could not this vome into Tinbergen’s second, or even his first, category?

I was not aware of this aspect of animal behaviour when I left the Antarctic in 1951, so what follows
concerning the Adélie has been extracted subsequently from field notes, and should be regarded as tenta-
tive. The subject of displacement activities in penguins is in need of further investigation.

The association of the ecsiatic and “Lill to axilla” displays with nervous strain, and some of the isolated
examples quoted on page 32, suggest that these activities may be related to displacement activities.

The mutual display and its possible relation to displacement activities has already been discussed (p. 39).

Postures and noises which suggest nervousness (p. 39), especially flipper movements, variation in the
forehead crest and head movements, may be important displacement activities, but in our present state of
knowledge I prefer to leave then under this heading of “nervous™ attitudes.

Nest-building by the reheved bird after the nest-relief ceremony appears to serve a definite function
(p. 43) and cannot be compared with Richdale’s (1951, p. 38) “iddling with nest material” observed under
similar conditions. However. ar Adélie, when not knowing whether or not to flee or to defend eggs or
voung, would sometimes rearrange stones around its nest; this was almost certainly a displacement activity.
Another possible example, th Uit is more likely to be an assertion of territorial rights, is the nest-
building observed in unsuccessful breeders, non-breeders or even yearlings (p. 27). Examples of unusual
nest-building and their possible relation to displacement activities are discussed on page 44,

No doubt, it is in those often inconspicuous but common attitudes such as stretching, yawning, head-
shaking and swallowing (p. 44), that most of the Adélies’ displacement activities are to be found. Preening,
however (unlike Richdale’s obscrvations in the Yellow-eyed Penguin), seemed to be largely functional.

il

). Tue BREEDING SEASON

The Adélie is a mugratory species ; the breeding season starts in September and October when birds return
to the rookeries to occupy their nest-sites, and ends when the young depart to sea in February.

L. Oceupation Feriod

The occupation period may be defined as the period from arrival at the rookery until the last egg has
been laid.

Date of arrival. Mo Adélies were seen during a sledge journey to James Ross Island 1o September, 1948,
but a few had already arrived ai the Hope Bay rookery when we returned on September 30th., They had
apparently been it occupation for a day or two. On October 2nd, 1950, twelve unidentified penguins were
bserved crossing the ice in the direction of Coronation Island. From October 5th to 10th we were sledging
along the south coast of Coronarion Island to the east of Signy Island; a lone Gentoo was seen on the se:
e on the 5th, and the first Adéhes were seen on the 8th, when we were camped on the cast side of Amphi-
bolite Point. Thirty had already arrived at the rookery there and were scattered thinly over the whole area.
On October 9th the number had increased by only two. On the same day, fourteen were counted at another
rookery in Shingle Bay. Table X1 gives arrival dates from various localities (see discussion on p. 49)
aceording to latitude.

{

Distance travelled. Mackintosh and Herdman {1940, Plate LXIX) give the apparent mean position of the
ice edge for September and Ociober as over 200 miles away from Hope Bay and the South Orkneys.
Adélics rnay have to travel as fur as this, if not farther, from their winter quarters (p. 65). The last stage
of thewr journey will take them over long stretches of rough and difficult sea ice. At Signy, for example, the
nearest patch of open water was nearly twentv miles away and the estirnated distance for their walk from
thirty to forty miles. In other parts of the Antarctic they sometimes have to walk as much as sixty miles
over the

Oceupation of nest-sites. Brirds dud not trave! in the dark. On October 17th penguins first started arriving
at about TIOO hrs The parties «non scattered to various parts of the rookery. It seemed that most birds
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were intent on reaching some pasticular geal. They paused frequently, sometimes from vantage poinis on
the tops of boulders, and with their heads moving in all directions appeared to be searching for familiar
landmarks. Some accelerated on approaching a particular colony, and in two instances a bird was seen to
make straight for a particular site and, after a brief pause. start to build a nest. A typical exampie of the
difference in behaviour between the established breeder and the unestablished breeder (or non- brcedmgx
“wanderer”") is given in Table VI. The estanlished breeder walked straight up to a lone male occupying o
nest-site, and both immediately joined in repeated loud mutual displays; the unestablished bird wandered
around the periphery of three colonies.

Of the twenty-seven birds dissueted betwoen October 8th and 10th (i.e. during the first three days of the
occupation period), seventeen proved 1¢ be mi thus contradicting Levick’s contention (1913, p. 59) that
the females return first, stake claims w ter: att for the males.

Evidence that Adélies, once established, neir old nest-sites and mates i1s given ia Tables
X1 and X111, and further {iisur»%eni mn the section on mdividual recognition (p. 701,

Colonies were usually situated in places whe re least snow lay at the beginning of the season. It seemed
wmmkab e, however, that some should occi § as those illustrated in Plates X1a and Vic where
snow covered the rocks by a foot or mor aph (Plate X1b) revealed little difference in the
surrounding terrain. Levick (1915, p. 6 sribes a knoll which, though perfectly accessible over hard ice
during the occupation period. was surrounced by o eep and dirty lhdw water later in the breeding season.
Nests were never built there, but a similas : «d by a causeway was fully uu.upmi Murphy
(1936, p. 394) thinks that some peculiar nstinctive behaviour accounts for this so-called “fore
Could it not be more simply « wld m:ﬂ by reaising hw importance of rumgmtum of the nest- mu, ol ums
differences in behaviour of hx v ] ich make up a penguin community, and the fact that

s

they are gregarious by :nml~' :ders coming back and re-occupying their okl
sites {even h(‘m“rl“u covered ‘example” for the unestablished inexperienced

igation in birds of known age, might be the vest-
ul breeders during the re-occupation pericd (p. 57)
» fanoiiar with thelr surroundings in readiness for the neat Spring

'unldﬂg; auav ties m the w.w»bm ‘li';iw i m‘ﬁ
His probable that these hirds bocos

Tie sounds heard at the rookery during the occupation period give an indication of the general uctiviiies.
During the first few days when very 11 L wis happening, occasional aark call-notes recalled the scunds so
often heard among the ice floes ar sea. This vound was not uttered at the colony except by adults belfore <hey

departed {or the sea{ . 453, umiit mj o U sor. when the full-grown young were gathering on
beaches (. 62 and Table XV The noise of the loud mutual displays gradually increased, 1
frequent when most arrivals were coming ir. The ecstatic vspldy was first seen and heard on Octo
and increased in frequency as more bir ds e pmi territories, reaching its greatest intensity bef
laving.

g

I

Ewys. The tirst eggs were Tounc E%«.‘xpc‘ Bay on November 1st, when a search over an area containing
about 10,000 nests revealed only twenty single eggs. The Temale of a pair collected at a nest with one egg,
showed a dilated and pink cmluual orifice, suggesting that the egg had been laid a few hours previously.
On dissection, the egg-shell g empty, but the top o! the oviduct contained the ovule of Hm second
egg. Al Signy, the 1'11"‘*;& ep seen on Cetober 29th, one in the middle of each of two colon

Tabie X1 compares the r ‘l;n‘m of arrival ull{ of the first eggs wn[h the latitude of the colony in
question. The dam may noet b utely , the reu)rderx of the various expeditions d ud rmt
dlww staie how lhumuyh y thev examined the mmmmw and first eggs are easily missed, especially in bad

cather, because ihm are often hidden as the bird crouches over them It may, l]mww L serve as o founda-
tmn for futm 4 irly with international co-operation. Present information seems to indicate
that lutitude is fess important in determining dates of arrival and egg-laying, than local ice conditions and
weathor,

The normal cluteh was two egps, bt someiimes only one cgg was laid. No nest containing threc epgs -
ever scen, There was no evidence 1o support carlizr reports that penguins stole each others’
certainly cannot hold them in their billst and the occasional records of three eggs in a nest were
due to fighting., An eg » dhisplaced from a nest, might lie in a “no-man’s-land™ on the territo
boundary from which i be e 1 by Sheathbills or Skuas. If, however, it went beyvond the
houndary mio another t s owner g it roll it e its own nest which already contained two epgs.
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suke L Population and nests of Colony IX at Signy Island, 1950-51. All the eggs laid were removed within twenty-four
hours of being laid, In the experimental coiony all breeders were thus made ““unsuccessiul®.
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A few birds incubating two eggs were given « third. Some accepted them, others did not, but even those that
accepted 1hem did not keep three eggs for long, as thc,y were found with two eggs only a few days later.
Gwynne (1953a) records three-egg clutches as a rarity in the Rockhopper Penguin, Eudyptes chrysocome
{Miller) and the Gentoo Penguin.

Data on the interval between first and second eggs, rehiable to the nearest day, from Hope Bay for nine
nests including those mentioned in Table X1V, gave an average of 3.7 days, and for sixteen nests at Signy
including the ones mentioned in Table XV. an average of 3.0 days. The range at Hope Bay was 3-4 days
and at Signy 2-4 days, the average for the twenty-five nests from both areas being 3.2 days. The very bac
weather during eg,g—laymy at Hope Bay no doubt accounted for the greater interval there.

The weight and size of Adélie eggs varied 1 great deal. Marshall (MS) collected thirty-five eggs on the day
of first laying (November 4th) at Hope Bay in 1946, and these averaged 70 x 55 mm. On November Sth,
twenty-eight eggs averaged 69 > 54 mm., and on November 13th, forty-two eggs again averaged 70 - 55
mim

The wuphns of the first seven ¢ collecied at ﬂ e same rookery on November [st, 1948 were 118, 120,
120, 125,129, 130 and 138 gms, -age 126 gims.). Tables X1V and XV give some weights and dimensions
of eggs collected from marked nests at Hope Bay and Signy

Some species of penguins (e.g. the Rockhopper, Eudvpres t,hny.mcome, and Gentoo) will lay agair if their
eggs are removed as soon as laid. To settle thi SONTTOVEr: idal point in the case of Adélies, experimental
colonies were selected and all the eggs rems e d from them within twenty-four hours of being laid, The

ags

fullest data were obtained at Colony IX ¢ uny which had about forty breeding pairs (see Figure 11).
During the period of egg-laying, November 2nd to 19th seventy-three eggs were collected. On an average,
(

theretore, each female laid two
normal ¢
(mi'y one ege. and the fourth (Nest 45 late a third egg three days after I had removed the second egg
(Tahle XV) At Hope Bay, where seven paw were siudied in marked nests (Table X1V}, three laid two egyg
only, two one egg only, and two o third egg The Adélie’s breeding routine is such !hdt the female returs
to sea to feed as soon as the full "‘nm‘:ﬂ*:m been laid 'p. 523, but she will occasionally, though only occasion-
ally, tay a third eggf m( r»lhu e a oved as soon as laid before she goes uﬂ,

During the U d{p. 2Ty thousands of birds which had lost eggs earlier in the season were
closely waiched at i mih 'amakwtm but in ne nests were second clutches found.

ibt. taken by Sheathbills and Skuas) which is

BOIMe

e
lutch-size. This was confirmed by four marked pairs in this colony: two laid two eggs cach, one

2. Incubation Period

Previous published records suggest that the incubation period varies from thirty to thirty-seven days, but
the early workers did not define what they meant by the incubation period. At Hope Bay and Signy Island
it was observed that the two eggs of a clutch rarely hatched on the same day, so the practice of measuring
the period from the laying of the last egg to hatching of the first chick (Moreau, 1946) has not been used.
The incubation period, recorded to the nearest day from nests in which the eggs were marked, is here given
separately for the first and second eggs of the clutch, from the day of laying until the chick was completely
out of the egg. The chick took from twenty-four te forty-eight hours to emerge from the shell after first
chipping.

First eggs. AL Hope Bay, reliable data woere available for four nests only, one egg taking 36 dayw; o
hatch, two taking 37 and one 38 days. At Signv, seven eggs took 35 days, and two took 36 and 37 day

“m ond ezgs. Three at Hope Bay took 35, °5 and 36 days and four at Signy took 33, 33, 34 and 35 days,
hile another four nests at Signy with doubiful dates alsc gave an average of 34 dd‘w

'ﬂm average period for both rookeries combined can therefore be summarised thus:

36 davs

34 days

For thirteen firss
For sever second «
o el

frachuding some doubrful datesy . . . . 34 davs

SCCOTG

The longer incubation periods st | > Bay wers, in my opinion, due to the bad weather during the
incubation period, and not to differences in atilude or hows of daylight.
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Figure 12, Mature and immature reproductive organs of the Adélie.
Notes: (a)-(d) female. (¢1-(hy male, left testis. (a) nestling and immature plumage. (b} and (g) winter, adult
plumage. (cj and (h) mature adult, before egg-laying. (d) breeding female, after laying two eggs. (e) nest]mg
(f) undeveloped testis.

3. The Fasting Period:

Fasting periods, two for cach member of the pair, started at the beginning of the period of occupation
and continued until the end of the incubation period. The existence of fasting periods was recorded by
most earlier expeditions, though prior to the present study no one had measured their length. Four reliable
ways of perceiving that Adélies were truly fasting were: /. the continual presence of bile-stained (green)
excreta around ¢ >sts. in contrast to the pink excreta around the nests of any birds that had been feeding;;
ii, a steady loss in weight (Figures 13 and 14); ii. contracted and bile-stained stomachs, sometimes con-
faining stones and/or fluid, also contracted intestines and red iction in mesenteric, mediastinal and skin
fat (ascertained ir many hundreds of dissections), and iv. absence of tracks on the sea ice going away from
the rookerv, this latter beinz reliable only under certain conditions and before the *‘wanderers™ returned
{p. 26).

Onee they had arrived at the rookery at the beginning of the season, breeding Adélies remained at their
est-sites for about 24 1o 3 weeks without food. There were occasions when one of a pair left the nest-
¢ ternporarily, for example, 1o collect nest material, eat snow, or as was often observed in females

uring bad weather al Hope Bavy, 1o shelter bekind a rock on the edgc: of the colony. It was most unusual
for them to retarn o sea, but an exception frorm Nest 6 history is given below. As soon as nests had been
hmxh amd eg ys faid, th fernales (not the males, as wrongly stated by Levick, 1915, p. 67; miukud off to sea
( ng their first fast. The males, remaining alone to incubate the eggs, continued their first

24 weeks unnl their mates returned from the sea. Another and shorter period, the
ompleted by exclh sex. by which time the eggs were hatched or hatching. The longest first
40 days Tor o {Nest 40 at Signy. See Table X VI and Plate Vili) and 23 days for a

v 4

e
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female. Table XVI gives the fasting period: from some of the marked pairs at Hope Bay and Signy. Data
for the first fasts from Hope Bay are incornplete because of the loss of all October field notes (p. 9). Data
from Signy are also not quite complete as we were away sledging on Coronation Island when the first
Adélies were seen. Birds were not marked until October 17th, 10 days after the first arrivals had been ob-
served on the Coronation Island rookeries. The average lengths of the first fast for seven males and seven
females marked on October 17th or 18th were at least 40 and 21 days respectively, possibly a few days
longer. Hence the male that returns early has sufficient body reserves for a fast of at least six weeks, and
the female for one of over three weeks. To this period can be added at least two or three more days for the
birds’ long journey across the sca ice fron: their winter quarters. Stomachs of newly-arrived birds were
empty and bile-stained. Figure |5 represens these averages diagrammatically. The male’s first fast of at
least six weeks is remarkable and known to he exceeded by only one other species of bird, the male Emperor
Penguin, which fasts for 90 days (Prévost, 1953). The male Emperor is, however, about five times heavier
than the Adélie before its fas
Pink excreta were occasionally seen around u nest oocupied by a male incubating alone soon after the eggs had been
taid. Out of a sample of fifty-three dissections of males found alone during their first fast after their mates had left them,
only two had partly digested food in their stomachs, whereas the stomachs of all the others were empty and stained
with bile. This latter was puzzling until the behaviour of the male of Nest 6 at Signy was recorded. ‘When seen at the
nest with his mate and their first egg on Novernber 11th at 1530 hrs., he had been fasting for twenty-five days. The egg
was laid on the 10th. When next visited at 1830 hrs., on the 12th, the female was alone on the egg. Three and a half
rs later the male was back and crouching over the egg, his mate bringing stones to build up the nest. e had just
1ed from the sea, for his plurmage wus wet and quite clean and he was excreting pink Euphausia remains. His weight
-1 kgm. Both birds were together at 0100 hres., on 13th, but at 0900 hrs. the male was alone incubating two eggs
On 14th his weight had dropped appreciably (see Figure 14) to 3.8 kgm., but his excreta were still pink. On 15th, when
weight was 3.8 kgm., the excreta were stamed with bile. It had thus taken three days for all traces of food to pass
ough the intestines.

This brief and unusual break in the normal fasting routine appeared to coincide with the presence of pack
ice within sight of the rookery,

Ist wgg Eggs Hatched
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Figure 13, Weights of a pair of merked Acélies during the first and second fasting periods.
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Fiouwe 14, Loss of w
given in brag

ur marked Adélie pairs during their first and second fasting periods. The nest numbers are
(. (6 Nest 6),

Of fifty-four birds inc Jhwmg ilone, dissected soon after egg—]aying, fifty-three were male and one female
{DD954/5). This rare exception shows that the incubation routine is not an infallible way of sexing un-
marked Adélies {sec p. 23). Female 13954/5, dissected on November 16th at Hope Bay, was very thin,
weighing only 2.8 kgm {er siomach was stained green with bile and the ovary showed two recently
ruptured follicles proving 1h<1t -he had laid eggs. It was confirmed by experiment on others that this bird
Ew ad almost certwinly lost its mate through interference by dogs. If the male was taken away before the
fernale had gone to sea, she would continue incubating for a few days, but her body reserves would become
so low that she would have to desert in order to feed (see Table 1X, Nest 35 on November 13th; p. 83).
Birds unmolested by dogs or men would have to face this particular catastrophe extremely rarely, for adult
moriality normiali at sea and not on land.

Figure 14 illusts follov.ing interesting points concerning fluctuations in the weights of four marked
pairs of fastung bir

/. During the first 1ast the moles lost weight more gradually than the females. Estimated from the eight
curves of first {asts, average weight of females at the end of their first fast (i.e. as soon as eggs had been
Jaidy was 3.4 kom.; the average weighs of‘ ma les at the time when their mates left them during their first
fast was 4.2 keni, and at the end of their first fast 3.4 kgm. Hence, the males at the end of their first fast.
came down to the sume werght as the fernales at the end of theirs.

s and females jost weight at approximately the same rate as the females did
their first fust The 1“1‘\&&‘ 5. howe sained more weight between fasts and were, therefore, heavier than
s al the P'-w@'mm 1w and end of ‘heir resnective second fasts. The females were heavier than their
ates al the end of the males first fost, wher the females returned well-fed from the sea o take over
meumaton

ndd Fast, both mad

In the se
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Random weights of unmarked birds the
especially during the latter half’ of November

From the evidence, it can be concluded* that the Adé
remained behind to incubate the

tore, have hmited value and may even lead to confusion,

ie could not breed successfully unless the male
s as soon as Chey were laid.

i 4‘
1 J

. . y > i Ny
days il 20 kis} 40 S0 a0

Frooms 15, Diagrammatic nest-h
ringed at Signy Island
{Note: the first birds ob
likely to be even longer

voup to hatubing of « g% made from the averages of seven males and seven

ctober 171 “xml »&H, 350. Male fasting periods at nest (shaded); female ldmud
-d back a1 the rookery were seen on October 8th, so the first fasting periods are
than stated.)

4. Care and Growth of Yoing

]

Stages of de

S elopment. surimarised in Tanle XV, are divided into three main periods: the guard stage,
the créche stage (see p. 39). and the dispers al of the créches and departure of the young (see p. 62}

In the guard stage 1R1<sk'ld:1h=“ ierm). one of the parents guarded the chicks and fed them while the other
went to sea o collect more | ud This %dsmu fs r about a month, the approximate weekly changes being as
follows: During the first week the chicks were covered completely by the parent, which lay over themn as
though inwuhatimz epgs in :ht second week the parent crouched over the chicks, which were mosthy
red, their rear portions sticking out (Phites Vid and 1X b) thus maintaining nest hygiene; in the thir d

the chic k.x were strong enough to stand. though they were still keeping close (o their parenis (Plate
Xal:in the tourth week chicks wtarted to xpiore the area around the nest (Plate X b) and exercise their

flipy This fourth week was a ¢ u«..ul stagy in the chicks’ life. Parents were paying less attention 1o them
the 1 :«t»-nifm.fl ceremonies were briefer and collection of nest material by the relieved bird was not being
carred out with the former thoroughness :
removed by the unsoccesstil breeders and ron-s

Purental routine. Dissections showed that oirds returning for the first and second fasts usually had bite
stained stomachs (Le. they had not fed for about three davs), whereas 11 the time of Htchmg, the stomachs
of u:w:.n‘mix' parents © i-chgested {ood. The behaviour of the parents is thus adap :
ncks which o
n'lgg, E'nw)h} em Tor further vestigation
During the g .uld amug the usual interval between feeding of chicks was two days, though it varied from
ome to five days. Feeding and guardiog were shared by both sexes, the males possibly taking slight!
responsibility Hnm the fepvies Thus, out o ¢ total of 2974 records of marked birds seen with youny ai
toventy-one m P36 were rades and 4l Tomades.

During the e, st with food e
stayed long at 1h«w rookery alter feeding th
“gpuardians” of the créches. Agair, both s

r aubsence at sea, How this adaptation is brought a

ess frequent and were easily miss ,ed db parents rarely
- chicks, a%d as we shall see later (p. , there were ro
chared ir feeding the chicks up to their ,\ma] departure

Weights, There were three phascsin the g gm Wl hau ve of the chicks (Figures 17 and 1¥). In the firs1, lasiing
’.,i ste uiv

ore to three days, there raght be no
increase which continued o about

: un o wl at d“l. in the second, there was a rapid ¢

1981} in Adélie Land in 1950, do not entirely
vied, one of the couple left for the sea. In seven
are m u%\u\ kirds but they do not state how they sexed their marked

Juloustre's obser
CThey state that in
L hwo cases the male.

a many more observations, but for the analvsss records within the same 12-hour period have been onsidered
jon ondv

e W
as one obs
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weights continued until the chick left the rookery. It seemed that the newly hatched chick could survive for
a day or two without food and thus allow fur the uncertain date of its parent’s return from the sea with the
first meal. The fluctuations in weight during the creche stage were chiefly due to the fact that the young
Adélie could accommodate 14 Ibs. or more of food in its stomach.

P/t,.rmug’ and N’muh‘ {n masl u” t]’lﬁ‘ m‘:wlw.‘ han‘h@d Chi(."i\“ the down was dark soow g,rf'y, sliz’.h“v da tker

<* YWII WS $000 h,pldwﬂ h i secon d if)wn of ur nh.mn d mk grﬁ;y.

The first signs of moult into immature (or vearling) plumage were seen during the fifth week (Table X VI
This was a gradual process taking up to four weeks, the parts which first became free from down being
those where chafing was greatest, such as the chin, the inside of the flippers, the lower abdomen and thighs.
Many fully grown chicks seen along the const before depariure had residual tufts of down clinging to their
crowns and the backs of their fippers

The chawnges in the voice of chicks from simple “peeps” to “tremulous peeps™ before the créche stage, has
been discussed in the section on mutual display (p. 35 36) and will be further discussed in the chapter on
individual recognition {p 7

S, The Re-occupation Period

wunts of numbers of adults at colonies duaring the breeding season showed two conspicuous peaks
es O and 1 1), the first during the occupation period (p. 48) and the second roughly between hatching
and early créche formation, Successful breeders, unsuccessful breeders and non-breeding “‘wanderers™ all
contributed to this second peak

i ‘The routine of the sucecessfil breeder: was that of parents returning to feed and guard their chicks
19 the guard stage. This had lintle effect in raising the population, because the relieved parent usually
sea 1o collect more food soon after the nest-relief ceremony.

> ansuccesstul breeders contributed 1o the tise in pepulation more than any other group, hence the
re-occupation period” . Breeding rontine wis maintained as long as there was an egg or cluck in the
nest. I disaster overtook these, the bird on du My ceserted within twenty-four hours and walked off to sea
to feed, but mm marked nests inow hm b eggs were remov u wnhm lwenty fout h()uts nf laymg7 gmm,d o
be exceptions. The females arted or v
severn to fourteen days before event ml y deserting. T‘hqc‘y Jl‘a s c:t:»nt].nm:d theu hm f.;:m as af 1m,,u|>‘.‘n,1mg :
though none of th«;:m renta ined fong enough o meet their mates when they returned from the '
! , hewever, beiween saccessiul and unsuccessful breeders was that 1
or chick, the mates leading separate lives after the pre-egg stage
he nest Juring the nest-relief ceremonies, whereas the unsu 51
s bt remained together for a further period. Generally speakang,
[ arlier they *turh"k (o re-occupy their previous site, and the long
ck b tm e the ime o hatching and early «:u’“e«;:lm formation. MNests were
> ol the la rges nes ol the season were seen during this period (Plate
{ air- h( il Hw P AL ne d though birds would keep company with others i theie
{oreturn ot the same o (B The male was more faithful to his nest-site than his
‘ ¢ st and i1y alone, at his pile of stones. Dissectiors of many
revenlod : m)ph\ of the gonads, though never tc the same
N seo h was laid, nor would there have been ary chance
tha: had lost ¢h especially young chicks, usually returned after
se that had lost eggs.
-sts which also contained a chick. If chicks were
)d after n]u; thcks at utnu nests hm hatched,

heir aucntum o 2
= bul miense encounters
s not only returned after fee
>oa pair lost thei
stayed, !Vﬁml of ihm

they

asorr, 1 hose
orter ture than i
Cirampled on or estrudec from n

Adddled
not halched,
For example, th
Favuary b (1

rure 16d) and Jenvary 1610,
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iti. Non-breeding “wandercrs  Ways of distinguishing non-breeding “wanderers” from the unsuccessful
breeders have already been discussed (p. 26). The distinction was difficult to make during the re-occupation
period, but the infiltration of small numbers of unmarked birds into colonies which contained marked
birds, and evidence of non-brecding (Table V and Figure 12) from dissections, indicated that these birds
were important participants in the re-cccupation period.

The re-occupation period was more noticeable at Hope Bay than at Signy because of the very high
mortality of eggs at the former (p. 69). There were many strange situations recorded, con firming beyond
doubt that sometimes the rightful owners with chicks were being ousted. One on December 23rd deserves
special mention,

A big fight was i progress. A bird [ving over one chick in a nest well covered with excreta (i.e. strong evidence that the
nest belonged to a parent feeding chicks and not to a fasting unsuccessful breeder), was being attacked by a couple.
Another chick, probably from the same nest, was in the midst of the battle. The bird and the chick over which it was
Iving were eventually ousted frora the nest. Struggles and “‘peeps” from the helpless chicks had no effect on the attackers,
and the ousted parent making no effort 10 come back and defend again, stood on the edge of the colony occasionally
closing its eyes and shaking itseli. One of the attackers eventually settled in the nest and its partner stood beside it, both
ignoring the chicks and their plointive cries.

Three more examples of this behaviour were recorded, two of these in marked nests. Were these usurpers
inexperienced, unsuccessful brevders trying to improve their nest-sites, or aggressive non-breeders staking
a clarm on territory for next seaorn ? Abnormal behaviour such as this illustrated the limits to which terri-
torial fights would go. Many les aggressive ucts in situations where competition for sites was less keen,

,/ \ P

i Y
h !
[N Y
?‘r
— R
6
4
b -
ol
o
ke
=
bt
Lk
ES
i
i
FEE ) FE R T R T R
January February

Fraure 17 Weight curve Tor three markad Adélie chicks in three nests at Hope Bay, 19459,
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left me with the impression that this latter part of the seasor was a very important period for the establish-
ment of future territorial rights and pair-bonds ariong the unsuccessful, unestablished breeders or non-
breeders. It was probably largely because oi this that the established unsuccessful breeders also returned
from the sea to maintain their territorial rights
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FigUure 18, Weight curve of marked Adélie chicks accerding to age. (The dots joined up represent two nests in which there
were two chicks. )

6. The Créche Stage

At the end of the “guard™ stage the chicks of certain species of penguin, for example the Emperor,
King, Gentoo, Chinstrap and Adélie, form groups or créches. The Adélie créches did not form suddenly.
The first signs were occasional clusters of three to seven chicks huddled together in an empty nest-site or
against a rock. These groups increased in size as more and more parents left their chicks unguarded. The
créches often moved slightly from place to place, and small créches from outlying colonies fused with
larger ones (Plate Xd) until thev contained a hundred or more chicks. At Hope Bay, the firct signs of
-eche formation were seen on January 8th, thirty-one davs after the first chicks had hatched. Six chicks in
marked nests were 28, 29, 30, 51 and 32 days old when first found left alone by their parents, the average ol
30 days confirming the age calculated above from field observations.

At Signy, conditions were more varable The first chicks were seen alone on December 23r¢, anly 14
days after the first eggs had hatched, and the average age at which ten chicks at marked nests were lett

[
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Fuoure 19, Weights of Adélie chicks according to date

alone was 19 days, with a range of 17-28 days. All these marked chicks eventually died (see p. 70), most
of them from starvation, so that the Signy daia cannot be regarded as typical. Moreover, créche formation
did not become really wwci ent there un itil the end of the fourth week after hatching. It can therefore be

concluded that the average a the chick when it goes into the créche is about one month (Table XVII).

. Evidence thar porents ,f‘ivm their own clicks. Richdale (1951) has shown that parent Yellow-eyed
}“cnguma wcug ise and feed their own chicks, Unlike the Adélie, the nests of Yellow-eyed Penguins are
oupgh and wooded country and their chicks do not collect together in créches. Previous
, L by l"'v’l‘urr!‘r‘y (1926, p. 595) and Roberts (1940, p. 224) suggests that parent Adélies
x’ffm’_‘l not ra:u:u;gnm 1hm» own chicks i the wmﬁm so that on arrival they have to run the gauntlet of pestering
young. The fittest and larges he weaker ones, because their demands for food were not
isfied, l’alﬂim"‘ an t:m;‘y p ieir two papers on the Adélie, Sapin-Jalousire and Bourligre
(1951 &nﬂ

‘ound the flippers of chicks of marked parents before they went into
lernonstrate that the parents found and fed their own offspring and only
‘*’aa‘emimml]y fe »';h:ickt Additional evidence was provided from field observations on unmarked

birds and by ciné ;hmc aphy. Table XVHIE summarises data collected from the nest histories of marked
mi ults and chicks after these hud reached the créche stage, and shows that out of & total of seventy-one
chservations, only twice were the parents seen feeding chicks that were not their own. One case was a
parent male seert noits nest with thres other h}dw in addition to its own. This was a fairly common

the w’.l‘,‘l‘(,U’LH, l». WHE [
ed strang
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occurrence in the early days of créche formation and in oo way indicated that the particular purent was
unable to recognise its own voung. The other case was of a marked parent who, in addition to feeding its
own two chicks, gave one feed to a third. Tl su‘; chick, the ofspring of a nelghbounng nest, was larger than
the other two and, being extremely persistent in its begging for food, was eventually given one hasty mouth-
ful in between feeds to the other two. Many instances of strange chicks begging for food from marked
parents were observed, but in only this one was a chick successful.

During the first week of the he stage, chicks often returned to their nests in anticipation of food even
though both parents were a This, h(‘)wew" varied according to the number of adults {c.z.
unsuccessful breeders) re-occupying the tercitory 3 w the chicks tending to keep in closer groups i
adults were few or scattered. Many of the obser valmm in 1ble XV lll were th(,ncfnn, wwrdud from nest-
sites, though after feeding, the chic 4
the chick’s sixth week, parent and chick were "yfitcw seen some distance away from lhc Cli"CCH"lE?tt%.
¢ lmks are fed only by their own parents comes from the behaviour
of the marked, unsucces: «lers that recurned during the re-occupation period. Of [62 records of such
birds observed during the creche stage not o1e was seen feeding a chick whether marked or unmarked, nor
was an unmarked adult of any age group ever seen teeding a marked chick of marked parents. Con-
sequently, if one of their OWR m'u ts was kille d or not szen again, the chicks invariably died. Morecver,

“L’i qu ontrary to pre s views on the survival o the fittest in the créches, many of the chicks tha
t\hn{ fater in the se: .m‘.m;:d ne race mﬁ emaciation, simply because they were being lookec

f\ lmlm B ll fuv‘;dencc‘fex from: field observations on unmarked birds shown in the film (Film 1. sce Biblio-
graphy), adds weight to the above arg For examp }: when pa rents arrived fresh from Il sea and
walked up to groups of chicks stil mostly 1 down. there was no mad rush towards the adults. The chicks

SLO0 d their ground, and observed the adulis intently. Their reaction was one of expectancy and sharp
shservation. Adults also came in with an air of determinatior, looking here and there as they passed throuy
‘t“m‘f iﬂ rong. 1 a chick did not come straight upy, the parent might pause and go iinm foud mutuat display
i chick. though hidder from view (it was probably lying asleep), suddenly put its head up on hearing

| mutual display of o newly arrived a4 dult and rushed towards it. Recognition between parent and
chick is discussed later (p. 720

i Are there g wardians’ o1
“The
shephe

ng birds . . an
ded by a few old big

Thus, does Murphy {1
the creche has been fou

{ irom twelve to twenty or more individuals, which are guarded and
are free to forage.”

w1 stm up early stages of créche formation. The idea of “guardians’ for
the views thiat adults neither behave as mated pairs nor as specitic parents
after their ¢hn c%« haw e. My observations on the créche stage and individual recognitior:
between pal chic gewe ne fon ger ter able. Moreover, nowhere in the literature is there
any l‘lﬁ‘i(?‘i"liiul.'tl"l of'1 ilc exact Mim of these “guardians”. In the early days of the creche stage, parents did show
some interest in protecting their own chicks (and incidentally any others which happened to be nearby) but
wvas no evidence whatever {or any rota of guard dutics. As the chicks grew larger, the parents” visits
became fewer. and when they did arrive they rarely stayed long at the rookery after feeding their chicks
betore departing Lo wornore feod. It has already been shown that during the re- ()LCUdeM npe rrm:é
i i breeders re forrer nesi-sites and c)wuplui them for several days in succe
¢}, and that noo al30 took possession M unoccupied nests. Presumabiy
hat previous onservers have midaken for “guardians”™ of the créches, a function which they do
not perform. Llnsucces : cwere olter seen pecking at chicks, not to pelslmdu them back mic a
creche, but to keep them away from ther cwn territory. Plate X f illustrates this well. Note how the chicks
are r‘uwngw,,d around the acul just bevond :
s Plate X g showe an ek(.,ﬁlh mwf che m § .
Ml eggs 10 thi Gentoo colory were lost in bad weather earlier in the season, s
ssiul breeders or non-breeders, [omust therefore be concluded that there are no “g
) »;m 1 s Fach adult Adélic. whether narent, unsuccessful breeder or non-breeder, acts as an indivi-
dual, and there s no evidence of commung! behavious

foly and
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- Factors coniributing 1o croche formatior. =our factors should be considered: food supplies, tempera-
ture predatmn and the gregarious nature of penguins.

Food supplies On the evidence then available, Lack (1947, p. 325) suggested that the créche system was
an unavoidable maladaptation (o a variable {m)d supply. Like asynchronous hatching in a hawk brood,
it might facilitate the survival of 4 proportion of the young during food shortage when otherwise many
more might starve. He further suggested, quoting Wilson, that this habit might be the only way in which
the Emperor Penguin has beerr able to maintzin itself under Antarctic conditions, one chick apparently
being more than two parents «an raise suc sfully. Since Adélie (and possibly all other creche-forming
penguins*) parents feed only tieir own chicks. this theory can no longer be maintained.

lemperature, 1n me n‘\w larctic ies of penguin, the origin of the créches may possibly be connected
with severe cold | I, p. 224). Stonchouse (1953) implied that this is so for the Emperor, e¢ven
the adults formimeg “huddles particularly low temperatures. This factor is in need of further investigation
1 the Adélie, but it «.H';:fl not appear to be important.

Predation (sec p. 66 of seqr ). For three reasons, this appeared to be the most important factor encouraging
réche h»mmnmn Firstly, the ton of chicks at the créche stage to a low-flying Skua was to bunch to-
g a:‘cl‘w Secondly, wh tion of adult Adélies to interference by man or dog was either threat,

ttack or dispersal, the reaction of chicks was again to bunch together. Photographs of créches in solid

sses should wri*i”«'vrw hc‘ Emev reied with some caution, for the photographer might have unintentionally
sturbed the bire 1 to come closer together before taking the ]miu ¢, Thirdlv, as we shall
sec later, the w\(hc‘* whwt d I im ‘or more than three weeks, the chicks then dispersing ,)dc,k to their
sites, Skuas could then be seen walking among the scattered chicks which showed listle fear and did

et as they had done earber. They appeared (o have gained sufficiert confidence to stand

Fite gregarious noiure of pesguins, and particularly of’ the Antarctic Sp ecies must also be taken into
consideration. Penguins, as so aptly desc nhu i by Richdale, are “fond of company™

Lo Dispersal of dhe Créches ana Deoarvre

Towards the end o
iily bunched together wh
naing tghtly clustered wh
son drew o a close @

s stuge, chicks showed a preference for lying in their nest-sites, though they
ightened. There was, however, much variation, créeches in some colonies
iose In others dispersed. Dispersal gradually became more general, but

iferent behaviour was noted. The chicks collected in small parties on the
ol 1 h«" mi.mem often within right r»i the sea, or moved down to the beaches where they stood for long
ing parents come r|:1 gu The call note aark which was first heard in the (hlkl\‘a eighth week
d echoe erywhere on the rookery and along the coast. The youthful calls were softer

' Jults,

.mﬁ( lmglm Yl
A :«,uu,,!mg.; Lo SN observe
ure. Others state thas t]
of these appeared 1o bl
codl e wi BN
cely That they go long wa
were consid

ki

remain on shore until starvation forces them: to take to the sea.
at Hope Bay or Signy. Examination of stomach contents of chicks
: depariure usually showed some food debris. It therefore seems
food befor \ eight at this stage (Figure
, no coubt, due to the occasional large meals brought to them by their

"‘frﬁmmzny swimming “lessons™ with adults, and that voung departed quite
0oser thm aphy) but swam in the same direction. O bruary 14th no
aining chicks only one looked really e x‘mc“‘lme'i and some of
1 debris). Four days later there were still eight young, but on
or the season was on March Ist when one adult was seen on

down, tl'm 11‘!(‘%‘«"1

nothe Eroperor Pengoia in 1952 has shown, contrary to previous literature, that parents
i p

recognised and fed their Swn
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8. Fair-formation

Having considered the l‘m*ed' 1abits of the Adelie we may now consider pair-formation, but two related
subjects, “keeping company’ and sex recognition must be considered first.

“Keeping Company™ . Richdale (1945) was the firs: to use this term. His most recent definition (1951, p. 6):
“To me, this phrase seems to express exactly how 1wo birds of the opposite sex behave towards cach mher
under certain conditions’, does not far enough, particularly as it leaves the “certain conditions”
undefined. In this study of the Adélie, the term is used to describe the partnership of two birds of opposite
sex at a nest-site, which may or may not lead to rhe establishment of a mated pair. (For definition of a
mated pair, see below.y | be this habit of “keeping company” has survival value in facilitating the
formation of new pair-bonds, 3 L, Or return
' It also enable ient nest-building anc defence of nest material which would otherwise
or a wwh: |1 . oriv. The experiments carried out before egg-laying and du ring
‘ n Tibles WAHT and 1X showed that supposediy established hxwdﬂra
e partners wuh na tew hours of one of either sex being removed. in spite of the Presenc
A &;siu'a@;le !:xirds; (ﬁprmmr ably unestablished or non-hreeders) nearby.

Recognition. Roberts's (1940) L“*]TLIH»]«*I that recognition of the sexes in the Pygoscelid Pen Vg Uins,
) ntoo, resulls from “tria and error’ behaviour early in the season, has alre: dy been
criticised by Rir"hc‘i - (1951 p 69). Roberts states that on October 11th he saw two female
fulfili ng the active mals wition of the ‘wo s
‘active male role 3 bard ccrambli
jithout attempting | ()u’)]i'h]ﬂ&l(,l“lé’ sexual act. This appe:
attitude seen among the penguins under hi- observation
ol normal “trial and error™ behavieur, but an
er explained in terms of homosexuality or >f “inexperience”
from previous Eﬁn“mrum Roberts remarks | h u very few cases of reversed attitudes i cotion
deseribed in birds. Av they chiefly refer to uamarked birds of species which show no sexual
rphism, and whose sexes 2 noi contirmed by dms :crion, they should be treated with great caution.
Although Huxley (19143, 3| es o con iderable Iuwlhs to justify his conclusions on the sexing
of his unmarked Great Crested which he ~aw in reversed attitude, his final word is by no means
conclusive. Roberts’s observations wvm e epg-lryirg were restricted to a short period from Ouu wer 9th to
Fath and he was unable (o visit the Gentoo colony again antil October 20th, one « day before cgg-laying.
Pruring the ¢ sit, the rote of the sexes 1n usnm had been interchangeable. but on the 2()[ 1 the males
were seen offering nest ma I ' >, and from this date onwards males mount females
tu }‘,H“(Z)n.,‘r’;t‘d m B shawe's {1938) account of the same species, based on daily
1 ent such u «imple picture. Morcover, Bagshawe obseryve
i l;, of the season (see Table X).

Jentoos
s being reversed. It appears, however, that the
ug on the back of the other and stamlmg ther:

lo !")L t!'w only dehmw emmple 01 mh~ W\u:‘rsf:m

"ample OF abnormal behaviour whicf‘r could be

g

COH Iﬂiit"
MNo exam;

't:: ol a rvwr&u
carly part nﬂ
tions and disse
it at thewr origi

sive seasons which
ir previous mates, provided strong evidence thai

knew each others’ first wrrived at the rookeries. This was illusirated in
char umg mml u'nw;m 6 and ¥:
18th. His sex was confirmed later by breeding routine,

- his nest until 21st. At 1400 hrs. on that
v 4 »ird (later marked 8RF) which had only jus
Cmutual display was seen at first. The normal reac
k, but instead 8RF walked across to Nest 6, two »
placed it ‘n Nest 8. 6RF collected another stone from ! est 8 and
fvest 4; and so they continued with absolutely no signs of' aggression
ol w m dit t to say who was winning. A quiet mutual ¢ rlay was
41t »ecmud that these two had decided to become partners

seitle. ludwled ocut of my tent and caught the unmarked
unfirm its sex from its subsequent hehaviour during the

, he was
arrived.
1 of one
AWy,

um.z]h h.v
another ste:

s had not mag Ic up tluzn mi
d JT «»«:‘1, 8, fmi § TV

ing by the side of 6RF in Nest 6. Nest 8 was left empry.
ind then, when observed again on October 26t h, ARF
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was found, still in MNest 6, with « new partner (25K F) which subsequently proved to be his mate. At the same time SRF
was observed back in Nest 8, the nest in which it had been first seen on October 21st. 8RF was also with a new partner
{26RF). 26RF mm(umeml wnth ¥RF and they had eggs, 26RF’s sex being confirmed later by dissection as a male and
thus proving 8RF 1o be a 1vcrm 1t

Here was an example of a male 6R= and a female 8RF which, right from the start, knew each other’s
sexes, kept company and a few days later separated.

Pair-formation. Before pair-formation can be considered, “mated pair” must be defined. Richdale (1951,
p. 6) defines mating as signifying “that two birds have definitely started family life together lor the ensuing
season, but r)m necessarily thai Cuili«;m has yet occurred™. His remark that “mating” is not synonymous
with ““coition” fits Adélie behaviour, because many birds keeping company with others early in the season
Were seen cupulﬂlmg« before their am!m joined them. But how can family life start without copulation?
Richdale’s references to mated birds no Jdoubt apply to marked birds which he subseguently followed
through to egg-laying, but very few people have had an opportunity of lnﬂlm,vmg, marked penguins through
subsequent seasons. At present it 13 perhaps wisest to define a “mated pair” as two birds of the opposite
sex which for one particular scasc n have consummated their partnership by producmg an egg. Thus, an
established Adélie, A, returning Lo its i ird, I i
copulate and nest-build with B who, , Ma '
A Kmd C may then remain together l"u « the rest of the occupation period until thu e ggg‘:; are I.Llid,‘ A and C
can then be considered as mated even though eggs might be lost, and also although A might keep company

¢uris ng the re-occupation period with a dif it bird in the absence of its mate,

Pair-formation carn therefore be defined in the same words as used bv Richdale , P 7) but with

v slightly different meaning for the word “mate”, thus: “Pair-formation is 1hf, process by which two birds
w! npm);nw sex come together snd subsequently mate for at least one season.” What is particularly in need
;: uthel v 11.1;%411‘10111, on birds of known age, is the important difference in behaviour between exper-

2 birds, at the beginning of the seasor and during the re-occupation
< ‘ nelieve to he the typical behaviour of one bird that had already bred and
WS rf;'T'wmin;u to its former nesi-site, and hw other which was not yet established.

fl«lmldalc* (Op. it p. 86) describes six types of “allied behaviowr™ recognisable in pair-formation:
inity, “divorce ™, “flirtation”. period of receptivity, “trial and error’” theory of sex recognition, and the
iion of head feathers, The iast two he does not support. For the Adélie. it is convenient to discuss four
boinclude most of Richdale’s: the chief displays associated with pair-forma-
nitv anc keeping company (see abave).

il

fune
aspects of pair-formation whic
tien, period of receptivity,

wsociared with pair-formation appeared to be the ecstatic and the closely related “bill
.ir g and the mutual display. The ecstatic was used by the male for attracting the
The usual resy ponse wrz arrival at the nest was a bow, and there might also be a
s been suggested that the bow may be a form of appeasement ceremony. The
iotien mi w.,g,w‘,‘f.ln 1g birds of the same sex as well as attracting birds of the
m MlH " display which so often followed on from the ecstatic might be primarily

p 4‘ i

The r'm'(* g u’llspm s
to axilla”™ di
female to [hv 1

wiet mutual di
atic display
posite sex. The 't
meerned wnti re pulwnw (1.

{_oncer n"}f’ s')'i= /:u Hfﬂu of receprivity. Roberts (1940, p. 210) states that display before s female Gentoo
with v i o 1~)s|ucc‘* any response. Richdale (1951, p. 69) refutes this by guoting examples
*“‘:"um hh hc‘]« observitiony and wadudm that g:ormdal development is not a necessiary precursor of pair-
formation, although during thar phase some mated pairs are doubtless formed. My own field observations,
correlated with a lar ber of dissections of all three Pygoscelid Penguins, support Richdale’s views.
I'be re-occupat appesred to be an important time for the establishment of future pair-bonds and
territorial rights

Affinity, a term underst xmd N human relat Dnship‘s but httle mentioned in works on birds, has been
mmnmmsnd by Richdale. One interesting example given by Richdale (1951) concerns a female who had an
aflinity for a male, 2ithough beth had other mates, They sometimes lkcam company and when one of the
rmates died, bred togethe

The Adélie. though more fathful to its tersitory and possibly partners (p. 70) than the Yellow-eyed
Penguin, shows these dm« roing qualities as well. They not only tak(: in their surr(.)l,uhhl 35, but are highly
aware of the temperaments of other birds around them. The affinity of one bird towards another might
thus play an important part in pair-formation and in other social relationships in the breeding area.
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E Trr WINTER
The Moulr

in February 1948, [ saw a few moulting adulis at the Argentine Islands off the west coast of Graham
Land, but on arrival at Hope Bay on Marh st no birds were seen anywhere. In the following season, a
few y ezuh% Adélies moulted at Hope Bay (p. 27 and I.;zh&e I1I), but no yearling or adult birds were seen
mo ng at Slg ny in 1951,
\ study of the literature reve:
and moult among 1 the pack 1
doubt ac » the pre

ils that the majority of Adelies leave the rookeries at the end of the season
Thetr numbers on land in rmy particular place vary from year 1o vear, no
: 2 iling pack 1o conditions. Thus, at Cape Adare, the majority had leit on
February 1 7&11 1899, and those romainin. were still rmutmg, (Hanson, 1902, p. 94). Only occasional
penguins were seen on March 7th, and on the 18th the last record for the season was one lone moulting
adult. Wilson {1907, p. 57) 1 mmd very largy raw.zmbem” of moulting adults at the same rookery on February
[7th four vears l‘ucrw and W‘ I levick (1914, po 14) re “mrts “some thousands™ of adults r{*m'm“rm g o
moult after t LoAs Levick's sstimation of numbers of Adélies at Cape Adare (up st 35)
was some 700, ()‘)ﬂ b] ds‘.‘ it is clear that onlv g small pu rtion remained to mmult A study of m, muuht
of Chinstraps at Signy showed that yes os moulted first, then unsuccessful breeders, and finally the
successful breeders. The suvcessiul bre egan thelr m au!t over a month after the yearlings. Richdale
{1951, p. s likewise showr i the Yolow-eyed Penguin that the successful breeders also moult later
than the w ful and what he calls “uremployed™ birds. The moulting routine in the Adélic is
probibly the same as that of the Crunstray. {or the only moulting birds at Hope Bw were yearh: ngs seen
between Januarv 21st and Febroary Alm e young wers still being fed (see p. 27). Ihc comparativea|
small numbers of ; oL sd.m, observers were probably unsucce:
rated to the cack jee, just sefore their young, to feed and mttul b
sorts that ok nust Shackleton’s party saw thousands of Adéli
chruary 17th and March 1916, when the expedition was driftin
between 50 and L8 1? 2 T *’ilc vearest rookeries.

1t of the moul: of acall Adélic l s been given by Cendron (1953). Thirty birds were marked,
three of which were studied Tor the comple e moult. The veights, obtained by temporarily anaesthetising
the birds, showed an average losa of 40% ow all}.’ he yout

ST
g m the

i r(

2. Winter Movements
This is the biggest blank 1 our knowle ige of the Adélie. A mass of information from shore parties,
supplemented by those men who have becn compelled to drift amidst the Antarctic ice throughout the
wmw menths (for udmpl«, the Belgiva and Endurance E xmdmons) indicates that the winter movements
these birds depend on ice conditions, and that their range is restricted to those areas of loose pack which
wpaﬁ‘zﬂxtu the sohd ice to I'h( uth Tram the open water to the north. It is therefore better to regard the
Adéhic not so much as a gm ory species, a fact that cannot be denied, but as a species which winters
and feeds 1 the pack ice. m, visits to land outside the breeding season being dependent on the proximity
ol suitable pack ice. At Hope Bay, for example, none were scen with any certainty during the winter of 19
(Mar-hall, M8), whereas during the next wir zer, Andrew (M5) saw birds in March, their numbers incr
to 5001000 1 id Apnl, falling off again a4t the end of the month, but increasing during the first ha.‘f of
Mav. He saw about 100 agaim in early June a few on July 20th to 21st, and none in August. In 1948, none
wers seen during the winter months, At Signv, in 1950, Adélies were seen in small numbers throughout
the winter whenever gales broke up the ice and brought open water with pack ice near to the island

F.o MOR ATITY ANDD PREDATORS

Mortality at the rookery during the breeding sezson was almost entirely confined to eggs and young,
except when men and dogs were responsible. Aduits have no natural predators on land and survived the
rigours of the weather. Successful rearing «f chicks depended on a definite breeding routine. If the male
departed 1o sea first after egg-laying, the fumale ultimately deserted. One of the parents had to be back
with food in its stomach within a day or two of hatching, otherwise the chick perished. Proper development
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of young was (mpcndum on regular feeding by both parents and recognition of offspring in the créche, the
«..,imk(av ) otherwise becoming undernourished and falling easy prey to Skuas. These, and other aspects of
the l')r&eding, routine, could be upset by environmental conditions as will be shown below. What is in need
of further investigation in birds of known age. however, is the effect of individual variation and of breeding
experience on egg and chick mortality. For 1‘."':1:!1;]})16,, it would be interesting to know if partnership between
experienced and inexperienced adulis would be less successful than between two well established experienced
birds.

i

. Predators on Land

The Skua (Catharaciu skua) (Plate XITa). This was the most important natural land-predator, and
returned from its winter migrations about the same time as the penguins. The Skuas did not lay their eggs,
however, until early December, over a month after the first Adélie eggs had been laid. Up to the time when
their eggs hatched, the Skuas were chiefly scavengers, though they plundered many penguin eggs. Their
nesting areas were usually litte“’vcﬁ with the remains of egg shells. One piece with pencil marks on it had
come from a marked nest about 4 mile away. Ponting, the photographer on Scott’s last expedition, took
a remarkable series of motion }HCKLII’C% to illustrate the way in which a Skua could grasp an egg in its bill
and fly away without breaking 1t. This same habit was seen at Hope Bay. Also, on several occasions when
vast numbers of Adélie eggs were lying abandoned and frozen solid durmg bad weather {see below), Skuas
were observed dropping them from a height on to the rocks below, like a Carrion-crow dropping a snail,

or a gull a sheil-fish. Skuas were never seen 1o attack a healthy adult pmgum
» first Skua chicks hatched at Hope Bay on January 16th, when the Adélie chicks were at the créche
e, and at ».lmx. time the Shuas h{:hzwiicmr changed noticeably. Adélie chicks were attacked when
i the créche, or, as was often %t‘ case, tugged away from it by their legs. An alert chick
would stumble back and resist further aggression, Others would allow themselves to be re *,z;a,tc':dly dragged
ut and jabbed a until the muscles of their e gs were laid bare and they had no further sirength to walk.
A tew sharp jabs from the Skua would end the chick’s life, but sometimes the Skuas appeared to play with
m ir prey like o cat w mi a mouse. Ore chick seen at Hope Bay was a gruesome sight as it staggered about
‘ ‘ kmw i blind and hall scalped, while a Skua slowly walked alongside, jabl *xm;,
s blood-staimed ]»hmmge Another equally gruesome method of atiack was for
< mu;mwuuum at the cloacal region until the unfortunate chick was disembowelled alive.
or, constantlv impressed by the fact that the Skuas weeded out weakling chicks { Plate XIIb),
rers ol bei ug, irolated from the créches. T.m Skuas appeared to be ever
wil e xf u mui bably knew the i ""idL ial birds of an area thoroughly. Perhaps we underestimate the
5 Onf t.mm ] ‘r“ld t"xe alte 2 they pay to their environment. Probably predators like the Skua
iJs'll,amde«;i pre 5 lwh rehand, m:d s0 long as there is an adequate supply of food they will
ake as little « SAry 1o secur Time and again I have watched the approach of a Skua to
an emaciated starvin k dmi 1'!1mlphl it would fall an easy prey, yet if the chick she 1 bold front,
faced 1ts oppoenent, showing the typical aggressive displays, even beating back weakly with irs flippers, the
vk would i nps in defence” and retreat. Any isolated chick that could o this would be able
to get back to the greater salety of t 1e. A few days later, the same bird would be too weak to show
any alertness and qu thus suc Hw tendency to weed out the we dklmgs ar those which do not
detend themsel werly. su gu‘atb im& ;w"chtlon by the Skua, like that of the Falvonidae (Rudebeck,
(950 and 1951 is selective A populaton of ever 100,000 Adélies supported about ten breeding pairs (and
SO RON-FTE 'ﬂm sy ol Skuas at Hope Bay where other sources of food for their young were negligible, The
fact that the Skua does not bave unlimited supremacy over its prey might well be the most important factor
in firniting the Sk

he Bkua to g
i was, how
or thos t slow (o iudn the d
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na populations which are so often associated with a penguin rookery,

(he Sheathbhid! (Chionis a/ba) (Plate Vb ard d). These are scavengers of very catholic diet which nest
exclusively among the penguins. Thewr behaviour and distribution at Hope Bay and Signy suggested that
*E‘n y are more (errto rial than the Skuas, each pair confining its feeding activities to its own penguin colony

* section « ony. Unlike the "akum some of the Sheathbills pass the winter in the Antarctic. Their
numbers increased 1n the Spring around ow Base where there was abundant food from the dog spans.
When the penguins arrived, nearly all the Sheathbills moved off to the rookeries and remained there for the
rest of the seusorn.
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Sheathbills are skilful robbers of penguin. eggs, and appear to pay special attention to the nests of those
individuals whose behaviour suggest that they are inexperienced breeders (see p. 25-26 and Plate V). The
shell is perforated quickly and some of the contents sipped out to make it lighter for carrying away to a less
crowded place. Marshall (MS) found the first Sheathbill eggs on December 7th in 1945, In 1948 they were
first seen on December 13th, so, as with the Skuas, their chicks hatched at the time when food was most
plentiful. They were never seen to kill penguin chicks, but the neighbourhood of their nests was littered with
the remains of chicks which had either succumbed to the rigours of the climate, died from starvation, or
were the remains of those that had been killed by Skuas. On February 3rd, an interesting method was
observed by which a Sheathbill secured Euphausia from a parent Adélie when feeding its chicks. Walking
close to the parent, the Sheathbill sprang into the air and brushed the penguin with its wing just as food was
being regurgitated to the chick. This rapid action took the Adélie by surprise with a mouthful of I"«‘ac)d, and,
as its immediate reaction was to jab cut at the Sheathbill, it could not help dropping some of the food
which the Sheathbill seized from under its hili The attack was repeated several times but was successiul
only on the first occasion,

Giant Petrels (Macronecies giganteus) were not seen killing adults or chicks and were mirequun VISl ium
to the rookeries. They were scavengers o nd oceasicnally seen feeding off carcasses, especially if drifting
the sea.

LDominican Gulls (Larus dominicanus) bred in a small colony at Hope Bay (Maps L and 111) within 4 mile
ol the Adélie and (J(IItOU (mkuy bw th y were nm seen 1ntcrfermg with thc blrd% at dl Ihc: ‘)]‘\Ud‘m

Penguins under his obserwn,iamﬂ

Human, and especially sledge-u: )y interference can be a serious menace to penguin populations near an
Antarctic Base. Between 1945 and 1947. lovse dogs were the main culprits in devastating many thousand
Adélie families at the Hope Bay rockery. For the scason 1948-9 all dogs were kept chained which made it
possible to carry out the present study with only slight fears of very occasional escapes. The marked
birds nested in remote or u,:niiu:z"wfz.e protected parts of the rookery, and it did not appear that any of them
suffered during the season. Penguins are often needed as food for dogs and men. Killing in a large rookery
need not be harmful, provided that it is carefully controlled and based on a knowledge of the lif ihim"nm
md behaviour. Thus, penguins required for dog-feeding should, if possible, be collected in Octobher at the

g.mmup of the occupation pericd, Three well nourished A délies collected at this time were ec qui ﬂcm il
welpht to five collecled later when fasting o feeding chicks, and the carcasses keep indef mltel‘yx stored in
an ice cave away from the scaver '~'g1ing1' Skues,

Drssections of large batches of Adéhes kiled indisc

K

sriminately in colonies during the occupation period

usually s b(w« edd 2 greater v >‘|;:w(lumn ol males to females. For example, out of fifty killed at Signy on
October 27th, thirty-five were maies T sproportion vas not necessarily due to an inequality in the sex
ratio, hm to a difference beh.m;m*" of the twe sexes. males usually defending their nests whilst the
females ran away. By removing the birds thai stund their g o‘wind and defend their nests, unnatural "ﬂ“('d" Lors
such as men and dogs may have preciselv the epposite effect to natural predators on an Adélie community
unless the killing is contr

2. Iuterference on Land

Inter-specific Competitior, though not s swtween the Adélies and Gentoos at Hope Bay, was recorded
on several occasions between Adelies and Chinstraps at Signy. Here they nested side by side, and Adélies
were »«n:‘c“;lu‘;wau]?v ousted from their nests it cgg-laying time by Chinstraps which had just returned to
breed at ¢ l)f ginning of t}mr occupation period. This resulted in a small mortality of Adélie eggs. Chin-
straps occupying the nests of marked 1,;1|su«,u,,m~,ful Adélies were also expelled by the rightful owners when
the Adélies returned du ring thenr re-occupation period

Intra-specific Competition. Perhaps more atl ention should be paid to the possibility of lowered morale
and psychological strain (sec p. 6Y%) as contributory factors to adult mortality. Plate XlIc-f taken on
ﬁl');:tu!»«wr 24th, of a fight mvolving three Adélies whose scxes were afterwards confirmed by dissection,
iltustrate how this might occur. Two femalis were engaged in a violent battle and smeared from bill to

foot with guano. A slightly cleaner male poriodically entered the fray, though never with the same vigour

o
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as the others. Between bouts o' fighting ali would join in loud mutual displays (see p. 38). ). Suddenly, and
for no apparent reason, one female gave up the fight and ran to a rock on the edge of the colony (Plate
Md} where she paused awhile, then, very slowly walkmg to the snow slope nearby, she slipped onto her
belly and there remained with flippers outstretched in a thoroughly exhausted condition (Plate XIf). This
was no isolated example. Adélics are the most uggressne of all penguins, and similar scenes were common
ring the latter pari of the occupation period and again during the re-occupation period. What was the
fate of these birds when they eventually went to sea in a low state of morale ? Might they fall an easier prey
to the prard Seal ( p. 69) than alert hmh in high morale ? Experience with captive penguins has repeatedly
given me the impression that @ loss of desire 1o live is an irreversible process. Could not this also be so
i the wild ?

Elephant Seals (Mirounga leonina), which hauled out to moult, occasionally interfered with breeding
Adélies by rolling on their nesis. Mortality from this cause was very low except on occasions when the
seals were pani m,ked by hurnan interference. The seals would then flatten everything in their way.

3 Predators at S

Leopard Seal { rurga leptonyy). Levick (1915, p. 74) gives the fullest account available of predation
by the Leopard Seal, and considers this animal to be the only real enemy of the Adélie in the water. The
Is were never far from the Cape Adare rookery and were thought to kill a great number of penguins.
MIL dissected (no date given) had the carcasses of eighteen penguins in its stomach, and the intestines were
stuffed with the feathers of many more. He describes the seals as lying in wait bem ath the overhanging
ledges of the wefoot ready to grasp any unsuspecting bird as it plungud in (Plate Xilc). When a party of
Adélies in l]lu' water was attacked, they porpoised off scattering in a “mad panic”. When one was overtaken
by the seal, it abandoned the as empi‘ 10 get away and swam round and round in a circle of about twelve
ds diameter, So long as it could keep this up its ability to turn more quickly than its enemy saved it,
but i the end exhaustion overcame the bird and the seal had its prey. Levick also says a hungry seal
would s.;wa'l' low ﬂxd{éM S wl'w}e Emt wl' 1en wc*lE 1 they skinned them first. This they did by seizing the bird

m"n\c,]é ‘ de until a large portion of the skin came away. Another grip
‘ ‘I dlw wmuui 1 free more, This was mpaawd until most of the skin and
he Lu opard Seal probably had a variety of methods of killing and eating its
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(h February 25th, 1951, our ship RR.S. J

vhn Biscoe had anchored in Sandefjord Bay, Coronation
Island, and I was one of 2 small <hore purty chosen to inspect the F.LID.S. hut and de pot there. On the way
back to the ship, our Jife-boat was pushing slowly tllrough a belt of thick brash ice, just off-shore from a
- Chinstrap rookery. when u tail and two penguin feet attracted our attention. Ihw were sticking out
2 in A most uni wsual manner. Dominican Gulls were circling above, but they did not land on the
“amim“nls, itdisappeared ander the ice as though something was tugging it from below. | had a ciné-
able to record what followed. A Leopard Seal’s head shot out of the water and
fss avay | mm ‘L. Subsequent analysis of this film (Film 3, see Bibliography) showed

ary quick movement of the soal hmd\, first in extension and then flexion, ﬂmgmg what appeared to be
32 e skin forwards with great strengr lh B «m the head d]&dpptdrcd I”»( nea lh 1H e ice zlu" mouth opened wide

swallow what ap - be s swooped lower, A

ject,

OPINICRS w1
perguins from

Hamilton's (1 t5 of the fooc of Leopard Seals collected by various expeditions, shows
that out of thir 10 the remains of penguins in their stomachs. There can be no doubt that
penguins are an imporiant iter: of food. The powble seasonal changes in a diet which, among other
things, meludes s - seal. dish, crustacea and carrion (i.e. dead penguin, seal and whale), have not been
studied. Also the that they =at carrion means that the presence of penguin feathers in their stomachs
cossfully aunted wnd killed living penguins. There are anly @ few records of
s actually seer willing penguins. Bagshawe (1938, p. 206) saw one just off-shore kill about six

is rof g_,m;m% that thev had st

1

Leopard 5
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(;'vemum on March 6th. (")n ar‘rh l%‘%i‘h SE eml more were seen caught and torn to pieces. At thi‘ time Ui"
ymu Bagbhawm, mw occazm.mal purtg,ums k IEL but he sives more records of pengumb escapmg Ihm on
one occasion (November 7th), a Gentoo, vither tz]lmg or diving into the water from an ice floe just in
front of a Leopard Seal’s nose escaped unharmed. Dr. R. M. Laws (personal communication), who ob-
served these seals in the South Orkneys and South Georgia, has seen them attempting to catch adult
penguins, and has come to the conclusion that the penguirs were equally fast and better at manoeuvring,
and thus stood a very good charice of escape

On February 5th, 1904, the Scotia naturalists found penguin remains in the stomach of a Leopard Scal
that had hauled out onto one of the beaches. This date again coincided with the departure of ymln g Adélie
Penguins, which is earlier than that of the other Pygoscelid spucws (Wilton, et al., p. 100 and 101). The
only occasion on which I have seen a Leopard Seal killing a penguin was on February 25th (see above) at a
time when the very first Chinstrap young were probably entering the water.

By contrast, Worsley (MS), who with Shackleton’s party drifted for seventeen consecutive months in the

Weddell Sea ice, never once reported Leopard Seals attacking penguins, either Adélie or Emperor, on ice-
floes or in the water, though or many occasions the scals were seen on the same day as the penguins.
Unfortunately, only two seal dissections were reco rdm“ ore seal killed on January Ist had probably been
eating Crabeater Seal, and the other killed o1 March 30th had a stomach distended with fish. Mr. | M.
Wordie l;“wr‘m]mﬁ communication), who was with I,hm same party, confirms Worsley's observations bv
writing, “‘Leopard Seals are dgyefmw and 1 have seen them chase a man, but I have never seen t!
actually catching penguins”. In spite of this, the Adélies ippeared 1o be as reluctant (o ente
when among the pack ice as when leaving the rookery (p. 45) because. Worsley writes, "It is v
that the Adélie’s hereditary foes are only in ‘l,hv water, for whenever we chase . . . them, they ne
the water, th()u;_;,h they could easily e

From the few records ai present available, 1t appears that the largest numbers of penguins are killed at
a tire ot the season when 1 xh«z‘ young penguing are leavin ,,e, the rookeries, and at other times comparatively
few are taken. A portion of any population wil. be made up of birds which are inexperienced, aged. ai?ing.
}:H)S&lbl}/ those in low morale (sec p. 68), or inherently np i, and these might be the ones that fall victim.
In other words, predation on penguins by the Leopard Seal, like predation by the Skua (p. 66) might well
be selective, a healthy alert Adélic being able 10 ward oft ar attack or out-manoeuvre a seal, unless caught
hy surprise.

"wh i
ef take to

valion: by Wilson, Levick and others go to show that the Killer Whale
dom not ;mty on pcngmx.,...,

4, Weather and Sea fce Conditions

At Hope Bay during the re-occupation period and before the créche stage, accurate counts made of

was approximately 829 (Table X1X). This estimate was a umscrvative one, for in other pa rts of the rc»(;)‘kt:ry'
not counted ew(‘ural‘elv e‘;pm’“iaﬂy in tha’;:
almost entirely of eggs, and re i
spow and drift during Novembe j’Ta ')]e* X) E’redatmn by Skuas and Sheathbxlh was m,glu;,,lbic m
companson. For example, on November 19th, with a gale blowing and the temperature down to 13°

descried eggs were lying everywhere, their shells split open and contents frozen. Skuas and Sheath )m
had far more than they wanted. The greatest losses were in the colonies where snow lay thickest, and it
svon became apparent that the greatest climatic menace to successful breeding was burial of nests and
incubating birds under snow for more than a few consecutive days. This was well illustrated in two colonies
situated within a hundred vards of each cther. Colony 111 was in a shallow trough between two rocky
reonds, fully exposed to the prevailing south-westerly winds but partially sheltered from most other
directions, Colony Y surrounded a cairn on the highest and most exposed part of Seal Point (Map 111, It
¢ sw of the windiest nies in the rookery. South-westerly gales, which often blew at 60 m.p.h. for days
wu h gusts up to 90 r.p.h. or over, swept down the local glacier and reached their greatest fury as
they s up the scree siope from the nearby cove. In spite of its situation, the occupants of Colony [V
had a Huwm mortality (607 of eggs and voung chicks in early January than any other colony counted
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(Table XIX). The nests in Colony I, however, remained covered by snow for most of the season. The
mmrw was too sheltered from cther ciuectum 3, and because of the abnormal weather of the 1948-9 season,

all eggs were deserted and destroyed. This 100 9% mortality was typical of many other similarly situated
colonies. Plate X11d and e taken during the 1948-9 season show the colony practically obliterated by snow.
Plate X11f shows it under what must have been more usual circumstances four years later during the 1952-3
season M tm hegummg ¢ tf Nwen bu 194& h ere were thnty -five p«ura I our ycdrs !.uu (Hunt & Colw

“hick mortality from the cr ha ‘Hd}_ﬁ of ‘J\ud\ds was not ]arg,c at Hope Bay in 1949, and predation by
Skuas probably accounted for rost of it. At Signy, 1950-51, there was a lower mortality of eggs and young
chicks (dbwut 6%, as compared with 30-90, at Hope | .1y) but a very high mortality irom the créche
;w onwards. Substantial evidence was collected suggesting that the Adélie parent travels to the pack
to collect iomi for the chicks. The 195051 season was unusually ice-free, and this was very probably
lw chiel cause of the mortality, the parents naving to travel so far for food that many deserted, or were
unable to bring n back regularly enough to maintain normal chick growth.

f
i

G INpivipuaL RECOGNITION

This section includes further evidence from field observations of the part that territory, visual and auditory
recognition and the mutual display (Sladen, 1953) play in recognition between one Adélie and another.

1. Territor)

The conclusions of Levick (1914, p. [01), and other earlier writers, that birds do not return to the same
sites in SUCCessive years, cannot b@ substantiated from data on marked birds. Gain (1914, p. 38) marked
hﬂw Adélies with violet celluloid rings on January 12th, 1909. Early next breeding season eleven of these

birds were recaptured at th rock w he re originally ringed. Some were again recovered by whalers in Novem-
N rand December, 1910(G 1913, p 479). Gain’s birds, though not ringed until late in the season during
the ua,»-nmu,upduun 'pw md almw d 4 lcnqu to return to their former breeding area.

sites (see Te , ‘ 0 some easily
recognisable roc iture z:a;nd n.hx n ‘s(tmhl , isolated from neighbouring nests. By November 23rd, most
of the nests contammed two eggs and ,hu remainder one. The pairing of all twenty birds was therefore definite
and productive. The uests, and the ares around them, were kept under close observation { Roberts, MS) in
e mﬂw and MNove mlww 1947, Of the twenty birds originally ringed, seventeen were recaptured. Six pairs
ere the same and had returned to their old nest-sites. The four birds of two other pairs (Nests 5 and 6) each
M Unmad e, one bir 1 ot each original pair keeping its old nest-site, whilst the other went to an
cent site. OF another pair (Mest 1) only ore ringed bird was recaptured at its nest-site and it had an
: temtlu pair {IMest 4) was not recaptured. Each of the eleven nests had two eggs, two
nly, im rest hatching two chicks each.
‘;H"‘w"ﬂbl{ég. season (Stader, MS). fourteen were again recaptured. Four pairs were again the
urrng to s old HEM,"&“‘& and laying eggs. A fifth pair (Nest 8) were seen {ogether at their
ol in the season, but no eggs were laid, and one of the birds was not seen again after Novem-
ber ,4th. ! our w&.vt}"u‘;n" birds from: Mests 5a, 5b, 6a and 6b had, as in 1947, unmarked mates which may or
: csame as those of 1947, The remaining six ringed in 1946 were not recaptured.
Ubservations betweer 1949 and 1951 were not nossible as the F.I.D.S. Base at Hope Bay was temporarily
closed.
In the 1952
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season, data collected by Hunt and Coley (summarised in Tables X1 and XUI) provided

further ﬁz.‘WdUl“S(. ¢ that Adélies, once established as pairs, are remarkably faithful 1o their nest-sites and
mates. Thus, of the thirteen re red birds in Table X111 originally ringed as breeders, two. and probably
three, were found in the nest-sites they had been occupying four years back, and one female at the site at
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which she had been originally 1inged six vears back. Moreover, as regards the other six birds found
with unmarked mates in 1952, not one of their former marked mates was recaptured; had they been
present, it is likely that they would have beer with their original mates. Bearing in mind the possibility
of human and dog interference from the British and Argentine Bases nearby, and the difficulty in identifying
marked birds (all Hope Bay birds bad only leg rings), it seems remarkable that the recovery-rate should be
so high. These results from Hope Bay for the period 1946 to 1953 are important as, apart from Richdale’s
work on New Zealand penguins, they represent the first attempt to follow up marked penguins for several
years.® There is, however, need for repetition of this investigation on a larger scale. The original nest-sites
chosen by Andrew in 1946 were close to some well defined rock features and, where possible, ssolated.
Would the same results be obtained 1" a group of birds were ringed in the middle of a large featureless
colony? Would such birds come hack to exactly the same sites and remain in the same pairs as consistentlv
as Andrew’s 1946 birds, or mine of 648" Circumnstantia. evidence suggests that the pairs at Andrev’s
Nests 5 and 6 which separated during the 1947-3 season were, in 1946, not both established breeders.

It would also be interesting to know what factors contribute to make a bird an experienced and suc
breeder. For instance, are individual variations in temperament important, and does the success or failure
of their first breeding season affect them " Ar unsuccessful breeding pair may actually spend longer together
at ther nest than a successful pair (Figure 16a and b). An unsuccessful first year might therefore even
ide a better opportunity for establishing the patr-bond in subsequent years than a successful first year.
air-bond mught also be broken il one of the partners kept company with another bird for too long
in the absence of its true mate. This could easily happen with an unsuccessful pair which. havir
eggs, returned later during the re-accupation pericd

many
The Hepe Bay results show that birds ieturn 1o their old territory and maintain their pair-bond in

subsequent years. Is this primanly the result of the birds returning to the same territory, or the resuit of
established birds recognising cach other as ivdividuals ? Previous workers have suggested that it is primarily
the nest-site that serves t¢ maintuin the pair-band from year to vear (e.g. Roberts, 1940, p. 204 and Rich-
dale, 1951 p. 58). On the other hand, cvidence from my field notes suggests that a pair might well remain
together in subsequent seasors, provided they were both experienced and established. T suggest then, that
> in alarge featurcle
¢ ightlv n posiion from vear Lo vews
hough tertitory is an mrportant factor 1 bringing beth members of a pair back to known ground. i
belicve that i penguins the mos impostar: factor for mantaining the pair-bond may well be the visual
and auditory recognition of the birds as incividuals. The following examples, a few of many that could he
given, provide evidence in support of this apposition 11 should be borne in mind that Adélie nests are
normally from one to rwo feet apart,

i. Between mted adulis
T'he first example concerns an unmarked pair observed or: December 11th, 1948, the sexes of which were
fater confirmed by dissection.

with continuous vind drift and snow, and most of the incubating birds in the colony were
) w, vnly a portion of their backs and heads showing. Rocky features were partially
cly hidden. A male returning from the sea to relieve its mate at the nest was seen walking
: the usual (but rather half-hearted) pecks from neighbours and pausing to get its bearings.
1e nest, he joined in about four fpud mutual displays with an incubating bird, after which he received &
peck and, moving on, found what appeared to be his real mate incubating eggs in the next nest. Both birds responded
very quickly and joined in toud mutual displass.

Breodmy success s dependent on two of a pair recognising each other even under such adverse conditions
as when nest-sites are obliterated and mates partially covered by snow. These conclusions were later con-
firmed in marked birds. Also of interest in this example was the apparent mistaken identity which did not
become obyvious until the two birds concerned had repeated the loud mutual display four times. This
suggests that the mutual display may act as a confirmarion of recognition (see below) under such circir-
stances, as no doubt it does between parent: and chicks m the créche (p. 35-36).

 Additional confirmation s cleimed by Stonehouse (1953, p } who ringed ten pairs of Adélies in January 1948 at
Red Rock Ridge, but, like Gain's hirds, they wer until the re-occupation period and could not therefore be
guaranteed as true breading pairs,
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The second example was observed at Nest 47 in Colony IX on Signy Island (see Figure 16¢), where a
pair was first ringed on November 2nd, six days before their only egg was laid:

This egg was removed. The female remained until the 10th, but as no second egg was laid, she moved off to sea
leaving her mate alone at an empty nest. He occupied the site alone for fifteen days after she had gone, but on November
27th the nest was found deserfed. On December 12th and 13th, the female was back in her own site alone. On 15th,
and at 0800 hrs. on 17th, she was found in a different adjacent site keeping company with an unmarked bird. Her old
site {Nest 47), at least on 15th, was occupied by a pair of unmarked Adélies. At 1930 hrs. on 17th, she was seen occu-
pying another adjacent nest-site (Nest 52), but after being disturbed by being chased and caught for repainting and
weighing, she returned to her old nest-site No. 47. On 19th, she was again at Nest 52, and keeping company with an
unmarked bird, ber old nest-site being occupied by a lone Chinstrap Penguin (Colony IX was a mixed colony of Adélies
and Chinstraps, see p. 67). On 21st, her mate was back in Nest 47 and she was at his side. They were still together on
December 23rd, and tread marks on her back indicated that copulation had taken place. They were still together on
January 10th but had probably net occupied the nest during the whole of the intervening time. On January 12th, the
male’s sex was confirmed by dissection.

During the re-occupation period, the female of this nest occupied two different sites and kept company
with one, probably two, unmirked birds before her true mate returned. She then shifted back to her
original nest-site, the site to which she had firsi returned after her spell at sea and from which she had no
doubt been attracted away by her unmarked consorts.

The third example is from Nest 11 at Hope Bay:

The male was more nervous than other marked males. His mate, also marked, was found with an egg on November
!th, but later on the sarme day, she had gone, leaving him incubating the single egg alone. As he continued his first
fast he became more and more nervous until on November 23rd, after being weighed, he unfortunately refused to return
to his egg and walked off to sea. He was not observed again until the re-occupation period, when on December 28th he
was found alone in his nest-site, His mate had returned to the site on November 26th, three days after he had deserted,
but finding it unoccupied, had gone off again. After December 28th I did not see the male again until January 4th and
then, to my surprise, discovered him alone occupving a different nest-site ten feet away from Nest 11. He continued to
occupy this new site until January 16th, most of the time alone, but on January 6th his mate was seen at his side. She
was not seen again, but it seems unlikely that these two birds would have come together again al a nest-site ten feet
away (about seven nests away) unless they were able to recognise each other as individuals. This nervous male had
probably changed his site because of my interference.

A fourth example concerned Nest 8 at Hope Bay:

Two marked birds keeping company, occupied the nest-site from December 24th until January dth and then shifted
t0 & new site seven leet away and remained together for another nine days.

ii. Between neighbouring breedirg udults

One more example of considerable interest, was of two marked birds of opposite sex which had nested
and lost their eggs in adjacent sites in Colony XVII at Hope Bay, and which were found keeping company
on December 27th during the re-occupation period in a different colony sixty feet away. The female (V R)
had brown tread marks on her hack, and both were seen in mutual display at a well built nest towards the
centre of their new colony. Colony X VII had been buried under snow for most of the season and on this
date was completely abandoned. Surely it was not just chance that drew these two close neighbours together
i the absence of their true muates (one of the mates had been killed for dissection, and the other had
revisited Colony XVII for one day only on December 12th and had not been seen since) at a site so far
away from their original ores. These neighbours must have recognised each other as individuals.

. Between parents und chicks «t the créche stege

Evidence has already been given (p. 60) for recognition between parents and their chicks when at the
creche stage. A few chicks moulting their second down were marked and transferred to another créche,
still within view of their own colony but a quarter of a mile away. Most were back within twenty-four hours.
Even though stronger than the other chicks in the new area, I do not believe they would have been fed by
adults other than their own parents, and it is probable that they would have starved had thev not been able
to find their way back to their own area. The rest-site is, however, less important than visual recognition,
beciuse, as has already been indicated (p. 61), parents and chicks recognise each other when the chicks are
in a créche which may be many vards away from their abandoned nest-site. Moreover, the créches often
shift their position from day 1o

2. Visual and Auditory Recognizion

Field experiments showed that parents adopted chicks from other nests if they were small, but very
rarely ones that were large enough to stand up. These experiments need repeating on a larger scale with
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marked birds of known age, but the result: so far obtained and a close study of the birds and the parent-
chick behaviour patterns throughout the two breeding seasons, led me to believe that visual recognition was
the most important single factor involved. it was slowly acquired during the early stages of chick growth,
and fully developed by the time the chicks went into the créche. I believe also that the great variation in
character, appearance (see p. 39), stance, \oice, etc., between one adult and another, and between adults
and chicks, contribute much more than any other factors to this recognition.

I will never forget my confusion and bewilderment when first confronted with a crowd of over sixty
sledge dogs. In spite of the variety of coat patterns, it seemed at first an impossibility to distinguish one from
the other. Yet after a few weeks of handling and close association my initial confusion had been turned into
confidence. It was not so much the obvious differences in coat pattern that distinguished them, but an
accumulation of small differences which, taken by themselves, would have provided but flimsy evidence for
recognition: the way they walked or held their tails, slight differences in facial expression, their reactions
to men or other dogs, their voices. These and other differences built up a picture in my mind which a still
photograph showing coat pattern could not recapture. Sometimes when examining pictures of similar
looking huskies, 1 have had doubts as to their identity, whereas a glance at them in the flesh would have
revealed their identity. The more one gets to know animals by livin g among them for long periods, the casier
it becomes to pick out little differences in character, expression, deportment and voice. It is reasonable to
suppose that these powers of observation should be more highly developed in penguins, since their success
in breeding must largely depend on them.

3. The Significance of the Mutual Disploy

The “welcome™ ceremony described by Fichdale (1951, p. 21) in the Yellow-eyed Penguin had much in
commion with the mutual display seen during the nest-relief ceremony in the Adélie, but with one difference :
nowhere in Richdale's account is there any reference to the Yellow-eyed Penguin chick joining in the
display. Ir. the Adélie, the mutual display was seen at its highest intensity during the nest-relief ceremonies
(p. 475 A good indication of mteusity was the number of times that the loud display was repeated. Though
there was considerable variation i intensity between different pairs, these ceremonies were more prolonged
during the incubation period than during the guard stage. Moreover, the loud mutual display seen between
parent and offspring during the «réche stage seemed to decrease in intensity as the season advanced and
could be brief and easily missed when the ¢ s were nearly full grown. It seems significant that it could
again beeome intense if, by chance, both purents met at the colony when back to feed chicks.

Two more important observations should be mertiored. Firstly, a parent and offspring might join in the
quict mutual display (i.e. low intensity) between feeds long after the initial bout of loud displays, which had
hailed therr first meeting, hac down. Secondly, the mutual display was not necessarily confined 1o a
malted pair, or parent and offsprivg. 11 was seen between birds who were keeping company (p. 35}, or irs the
gencral excitement of a fight (p. 3%), or between strange chicks and adults when the chicks were im portuning
for food. Two typical examples at the end of the season illustrate these observations:

YRy

d adlalt on arriving at a colony fresh from the sed, was seen to go into joud
Hise ¢ al hungry chicks, and also one well nourished down-free chick A. Chick A
ied ro the adult’s oud mut splay with its own higher pitched tremulous loud mutual display (see p. 36). The
: other ¢hi away while chick A reraained by its side. Later A also helped keep any persistent chick
; n from marked birds, there seemed no doubt that this adult was tae
the other persistent chicks it could have done 50, as its offspring A
m showed very little interest. Later A asked for food by
lintely. There was no feeding chase on this o asion, and after most of
ried 1o gather stones and deposit them at a nest-site by which it had been
sionully joined in the quiet mutual display (i.e. low intensity) and this was
ollowed by begging for more food ani another feed. Both were later collected for dissection. The adult was a
> weighing 415 kg, with 7 or, semi-digested Euphausia left in its stomach. Chick A weighed 3.95 kagm., and had
B, 9 e of Evphausia and some stones in its stoinach,
he other instar corded on the same day in a neighbouring colony. A freshly arrived adult walked straight
‘whers st remained. A loud mutual display made by this single adult attracted three chicks.
hie mwtual display, but when a chick begged for food the adult pecked it away. I was watch-

8

of chick ,
did not appear hungry, and ap:

s the parent’s bijl ¢
had been given |

adult joined in

Bg Lirom myy observation ent, so it wos undisturbed. At intervals for the next hour, various chicks coming up
o thus adutt would receive a loud mutual display in response, but this was invariably followed by pecking when the
chick begged for food. When not being disturied 9y chicks the adult stood preening. No nest-building was seen and
Fater iy d away. This unmarked aduly wa: praobably a paren: which returned to feed its chick but failed to find it,

and moved off without feceding thy
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There are three possible wavs of interpreting the mutual display of the Adélie when seen in its most
usual form. 1t can be regarded s incipient threat and an appeasement ceremony (i.e. basically aggressive),
or as a “greeting” ceremony. or as a confirmation, re-enforcement and “reassurance” of individual
recognition,

Incipient t 1y it ceremony. The view that it is incipient threat and an appeasement
ceremony is accepted by Roberts (1940, p. 214) for penguins, and by many other writers for other species
vaﬁ" bi rd&; I\L can be arp*ued that because the loud mutual display is seen between ﬁghtin 2 Adélies, it is basically
ristics of the attitude of threat, such as the raising of the occipital crest and
s, are ilso seen in the mutual display {Plate VI¢). But why should the display
conve niemﬂ y explained either as an act of ““reassurance” (p. 39 and see below)
e occipital crest is raised in many situations and by no means only
. ‘hc pomim of the eyes is not necessarily aggressive, Plate IX'b showing
them rolled downwards even when the bird is apparently completely re Jaxed and undisturbed.

[t has been augaxeﬂ“' 4 that the so-called appeasement ceremony has been evolved in order to overcome
the normal reacts an ¢ dui bird to peck at any other which comes within striking distance, and that
the nengum nuupyn‘ag. !he nest w1|| thus tum to react aggressively to its approaching mate. There seem to
he no gre élie. Unless the incubating bird is partially hidden by snow (p. 71),
the two n F 1D u*ﬁ::ﬂ;s_gms; s ¢ach other from a distance. | have even observed recognition
rom a distance by ¢ h»m.l G qu,.‘ ‘hing its maie from behind. Moreover, even if there were an aggressive
vent in the loud mutual display seen between mates during the nest-relief ceremony {which 1 do not
how could the same be true in the identical movements between parents and chicks? Why should
Sment ceremony he the chick in the creche has recognised its parent’s voice and

ap to Why sl he guict mutual display be repeated by the parent and chick at
11lt,‘rw}5 between bouis of feeding !

orasa dwp}du
in thu_al or ugg ession. ‘n 114

f

A greeting ceremony. The following points favour the interpretation of the mutual display as a greeting

4 ti( mony.

1rds ,.wp‘:'rm“u" ta »now each other from a distance. An appeasement ¢ceremony is therefore
2cessary, Furt the mutnal display, at all intensities, was seen between chicks and parents
-relief ceremony before and during the créche stage, and occasionally even between two chicks
hen alone (see p. ,.'?L(jjr Mm, #ichdale calls the Yc:lloweyed Penguin”s& nest-reliel ceremony “welcome™,
and no suggestio INci ggrass ' 18 & i after they had
become familiar with me, upt ve chaeks (p. 3€) ran up ur me and rmpundvd tm my wlli rude imitation
ol an adult loud mutual o mpl v or wy whistling of “D’ye ken John Peel”, exactly as if responding to a
dewly arrived parent (1e. seining in load mutual display with their llt:hmnl(}m mutual display call, followed

by ‘S'»;W\‘ hegzg;i;

writing sbout the mutual display which he mistakenly supposec was confined to
1at 1 hus the function of mutual sexual stimulation. This may be so, though he
lead 1o (:ni"‘ml;‘m(m [ do not remember once seeing copuiation follow im-
plav in th Adélie. The two acts appeared quite distinct ;md were in no way

25 the 1 unction of mutual sexual stimu ldl ion, | h«f‘in’%i‘ the term “‘greeting
Al recognition and perhaps “joy” or “well-being” (if one dare
be so anthropomorphi n 1 alter a long period of separation during the lasting periods or
during the winter (s . fits the behaviour of Adélies, and no doubt other penguins, better
shan incipient threat or appeasernent ceremory.

ceremony” with its implications

Confirmation, reinforcement und “reassurance” of individual recognition. Simple g,ra:mmg cannot, however,
ex vlm* many wi llm SHuations i whu h zlm m nudl dlsplav was cc)mmonlv seen in HL Adélie. The display
X e suggesting nervousness

its mate when mostly covered by snow and which was pecked
Ist hdt m Cer‘lain %ituations { he «‘iiqplay acts as a confirmation of
nts arriving at their
ight be pecked away,

'm'mm I’ *xﬂm; 5 nuM :
s w woul d lJi"ur ﬂ(;w
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waking up and rushing to an adult in response to the sound. The same response was observed in a marked
chick which was asleep when its marked parent arrived and went into loud mutual display. The sound heard
in the display thus plays a vital part in re e;:»g;niti(;m.

In support of it being a reinforcement f individual recognition is the fact that the same display was
repeated many times in one bout and with hc slightest excuse (e.g. after two at a nest had been «,Lpdr(ned
for a short while during nest-building, p. 34:. The intensity was highest early in the season before egg-laying
and gradually decreased in intensity as the ceason advanced. There was also an increase in intensity duri nvr
the re-occupation period among the unsucressful breeders and non-breeders occupying territory
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APPENDIX

A. TABLES

Paint Mar

Adélies Chinstraps

Gentoos

Rings used:
Semi-permanent aluminium:
leg-rings 45 34 51 1 e
flipper-rings - 238 211 1

A B C B C B { D
‘‘‘‘‘‘‘ - 4 19
16 17 76
Toral TIE) 45 2T2 51 212 ! 16 86

Temporary.
painted aluminium
overlap flipper-rings - 50 23
coloured celluloid flarband !

rings (mostly flipper) 56 - 1 36

Total -227) L 106 9

Flipper nimbers &% 79 - 33 i
For mass marking o200 1024 [ - |

Yotal £1393) 257 1103 — 33

Numbers of birds marked
with semi-permanent
aluminium rings:
Adulis 44 124 11 138 i
Mestling: - 119 40 74 e

Tatal T5K) 44 243 5t 212 1

90

94
t

e

Tasee L. Summary of the Pvgoscelid Penguins marked during the period of study. 194831,

Yores: Column A--Hope Bay. 1948-9 (only Adélies were marked).

Columin B--Signy Island, 1950-51.
Colusnn C--Elsewhere in the Dependencies, 1949-5(,
Column D--3alkland Islands, 1949-51.
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eed

Unestablished (inexperienced) breuders

at Rcwkcry

(v 48).

Staggered, but generally later.

sites  re-occupied, the bm. -oming
it back to them. May however change
site if persistently disturbed.

»snte‘ (. rrM

Vacant sites in colony, or poor sxtex on
periphery. May loiter around area or rest
on snow slope nearby. If disturbed, very
' liable to move elsewhere. May move 0 a
| better site, if available (p. 27).

utu.. dzspm nf malc,
2.

Moderately frequent
unless alone.

but not y"@rs"sistent

' rernains alone.

\arv frequent, especially among unpau‘ d
males standing alone in territory. Often
repeated many times in succession if bhird |

Muore successful than unestablished. Usually
lay normal clutch of two eggs.

|
|
|
{

Lvsa successtul e.g. Eggs fall easier prev 1o
Sheathbills and 'ikuas may desert chicks
more readily.

Almogmal nest-building activities may prove
to be in this group.

More easily upsel.

.‘,}‘.wwcd

3 whether |
«apu&e of mhm ur palred
wlhll‘) mc’f}l in vicinity

m!‘ ryarmex |
cgg stage (p. 28).

Not definitely known, but uhscrvatzons
suggest that female pantner at anv rate is
difficult to replace.

Copulation (p. 40).

The incomplete act of copulation seen in
| some pairs may be as much the result
! inexperience as lack of “intensity™ {p.

of
25y

Rare, ‘f prmmusi' ewabtwhcd pair retum
to same nest, but will occur on return of the |
true mate, if an established bird has been f
“keeping company” with another. The fight ‘

would be male sgainst male or female
against female; and not male v. female.

Common, and is the chief means 0! sorting
out territorial ¢laims,

Tasre . Suggested differences betweoen the establis

shed (experienced) and unestablished breeders.
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GOURLAY ROOKERY, 1950

— e

I Date sfie'}«’ Weight  BL Notes

seen

(kgm)

(mpn )

28 Dec.

r

Lo

Fun
rear sea or walking about slopes with the *
£SO ual ﬁuj

were the
1 and T

cle

BAY

ROOKERY, 1948-%9

first seen at Hope Bay. They were several yards from ice cliffs, and
ently arrived.

A )hm

b
T

o owalicin

with

Bumbers incre

- seen within
wm.da rors

W

ne wendering with (7) non-breeders.

Tant

sing. Thirteen counted. Two were on edge of colonies, others either
wanderers”. One attacked me; all others, |

dl rew arriva s seen on rocks by sea.

Elus the first immature bird dissected wnh no ﬂvujmw of mteqtlrm]

ing and now seen from time to time at edges of colonies, though

colonies ©or at nests. Occasionally seen also with parties of
“ One seen picking up a stone by a colony.
ir Base.
ill and standing by nest with signs of recent building on edge of |
v V.
‘V'

reasing, and more seen around colonies. Four vearlings among 114 |
, and seven among another group of fifty adults on a snow slope.

0p in Colony V, but not seen next day.

i lesr_\.‘

o ;\:ulomes but about nineteen counted with parties

“wanderers”. |

» steep slope of nearby hill.

siained pink (Euphausia) breast, .yuz,g.,cstmb it uvu bcm h ing in a m,st

f a colony, a few with (?) non-breeders on snow slope near the sea.

i Vil—continued opposite.
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Date | Wcighti BI .
seen t’“"mi (kgm.)y (mim) Notes

21 Jan. 4.90 10 Quills of new piumage in blubber. This the first indication of moult. Another lying i
| a nest-site in colony.

{n all about fifizen yearlings seen, mostly on the snow slopes but at least three in
colonivs. Without exception all much larger and fatter than adults and half of them
sh

PORT Ot KROY, GRAHAM LAND

14 Fub, F 4.25 A0 Immatare plumrge half mouited into adult. Collected from ship John Biscoe.

Tance il Immature-plumaged (Yearling) Adélies seer in Breeding Areas at Signy and Hope Bay.

Notes' M=Male. IF+ Femule. All these were confirmed by dissection,

Bl = Blubber thickness Blubber was messured to the nearest mm., but when less than 4 mm. thick measurement
s too inaccurate as the quills of the plumage showed through. Thickness was then divided into the following

groups: MQ=moderatz armount of blunber between the quills. SQ==when the quills showed clearly with only

@ little blubber between. (- when quills enty and no trace of blubber between. Blubber thickness was measured

from @ routine position (it varied cons.derably in different situations) from the right side, one inch from the

midline, half-way between syphisternur: and clavicle.

Stomach contents: All birds ¢l were examined for stomach contents and there were only occasional

stones except the bird collested o 31t which had Fuphausia.

A December 17th, 1948 fanuary 4th

1949,

Adult Plumage ! Immature Plumage

‘Moamber  Average | Number | Average
of weight | Range of weight | Range
Aired (kgm.y | Birds (kgm.)

3 4.2
4.

G

- tn
i —

[N
DN oe

3 4.0

ht for total sample

44 4.8 3 6

5.7
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| : !
5 Crioup A ’ Group B Group C
{ | Detinite signs of im- Signs of maturity but not Definite signs of breeding.
| maturity and non-breeding. | necessarily of breeding.
Incubation area 1 Ne different from that of None, or less than 2 cm. During incubation and until
! | immature bird: none, or wide. chick about one week old
i less than 2 em. wide. it is large, bare and often
|

purpl: and never less than
2 ¢ wide,

| Owvary - Flattened, homogeneous Ovary heterogeneous. For several weeks after
‘ | appearance with no ovules | Ovules of varying sizes. No | egg-laying, presence of
| or a few small ovules homogeneous matrix (b) ruptured follicles is definite
| scattered in a homogeneous | and (¢). evidence of breeding (d)
| mairix (a).
. No bends; flattened and Tortuous, raised and No obvious macroscopic
serni-translucent (a). usually pale flesh colour difference from mature
(b and (c). i oviduct (d).
Flartened and usually Raised, with rounded IDVIOUS MACTOSCOPIC
narrow (e} or slightly S- upper and lower poles. 1ce from mature
shaped with pointed upper | Colour usually pale flesh,
ant! lower poles (f}. Some- | but sometimes grey (g)
times grey, but colour not | and (h).
a definite sign.
ur ent and well developed. | Residual or not demon- No different from that of
| strable macroscopically. | mature bird.
*Remnants of vitelline duct ually present. Rarely present. ' No different from that of
mature bird,

rasLE V. Macroscopic evidence of breeding and non-breeding.

Notes: *Vitedine duet is vhe rudiment of the yoke sac. This needs further investigation as my observations were
founded or a small sample only.

The small letters in brackets refer to diagrams in Figure 12.

e e e ‘
A ‘ B

Date : October 20th October 28th

Weight : 4.55 kgm. | 4.35 kgm.

Blubber thicknesst | 6 mm, | MQ

Diameter largest ovule 2.7 e | 3.3 ¢,

Oviduct width, top 1.8 ¢m. 2.2 ¢m.

Oviduct width, uterus 2.5 ¢m. 3.6 cm.
i Behaviour Walked straight up to a lone male occupying © Wandering round the periphery of colonies.
: 4 nest-site, both immediately joining in | Visited three before being collected.

repeated loud mutual displays.
[Dissection number H451/2 j H470/ )

Nores: 1t is suggested that A hai previous breeding experience (i.e. was an established breeder, and was returning to its
former nest-site), and thai B had no previous breeding experience and would thus have been either an unestablished
breeder, or non-breeding wanderer.

+For deseription of blubber thickness, see footnote of Table III.
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A B Total
observed
%37 ; 17 LS4
‘ +1 . none i

3. Males
up in i

Tansig VI

Nutes.:

Fach obs

4. Iw amalr ;

at empw nest with d)“lmhﬂ bu d (iemaiw ewher »landuw l 'y side or walking | ‘

esponse to his display ‘ 15 1 11 26 ‘
at ﬂmptv nest with another lmd {male) : none | none None
§ over kww eges which t,‘my NETe 1N ulw :ng alore, 3 ‘ 1
none 12
4 3
i 4 2 i
{ §1 . none I
none | none | nowne

Festatic display at nest-sitas by

Column A. Sex of one or hoth birds confirmed by dissection.

Column B, Marked birds in which sexos e confirmed by knowing incubation routine, or, in a few cases, by
ing kcpulm I
rvation esent several <isplays made in succession, but they were not added to the total,
255 made on diffe

A rearrangement of ¢ the following:

Males at emipty ne 84
Males aver chick . - ¥
Females during the ; mtmg pemml . Loaonge
Fermnales after then d fast .ng peried (e after the thcks shonld hdve hdtc.hed! . 10

¢ from Hope Bay, the records made in October were destroyed but represented
ing i w thr» mair; mz!jy was seen in ecstatic display. The total observations

IS WS
had bred ll

s secr i acstatic display at an empty nest. Dissection confirmed that the
vary) and, as it was December 27th, it might have just lost its voung.
1 w mme drd (No 62185) were made on successive days, January Sth and 6th, while

RS

bill to axilla” display on December 15th. The male was
The female, by the side of the nest, was also seen in ecstatic display.
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ﬁam uud Time (G.M

1) 1950 | Nest 36

A. Pairs Before Eggs Laid

Nest 37

Oct. 30th 1400 hrs.
2200 hrs

Oct. 31st 1630 hrs.

i nmlo kallcd Male marked, weight 4.25 | Female killed. Mula, markenl weight 4 6
@, returned 1mmedlately to nest. kgm., returned immediately to nest.
loth males seen in quiet mutual display with vsecond partners.

i
|
|
|

i Still with partner at a well built nest. { May have lost his partner. Nest poor.

Mov, 1st. 2130 hrs,

Both males still with partners

Mo, 4th 1

Nov. 2nd 1500 hrs.

Both still with partners. $till no eggs.

Mov, 6th 0030 his.
1630 hrs

MNov. 9th 2200 hrs.

t]iurd partners with which they were seen in uwt rutual display.
li with thmjﬂ partner who was on one | Still with third partner; no eggs. This
¢ This female not killed, so breeding | female not killed, so brcc:dm,g routine left
s umm&: left {0 continue. to continue.

E ey two ugm, H~. il 1te standing by nest.

‘mmny by nest, mm mate oy one egg

Nov. 13th, 17th and 23r¢ | Both males alom on two eggs each.

I)m: Bth (lSOO h;

T%O h»ﬂ

Drate, 19

yv. 14th

TasrLs VI To demonsirate

Dec. dth 0300 hra. toth 1

B. Pair with Fggs

Nest X1
with two 2gEs. The female, which had just returned from sea to smrm second fast
killed. Male marked, weight 3 9 kgm., returned to nest to continue first fast.

B ialuz mulbaung alone

ale, killed. Ruptured follicles in ovary and large incubation area
hr"cd this season,

a female, killed. Dissection showed she had pmhdblv by ud thls season.

the readiness with which marked male Adélies (probably established breeders) acquired new

vartniers if the fernales were removed.
pe
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‘ D.m? 1950 and Time (G.M.T

Oct.

Oct

Nov. |

Nov.,

Noy

Nov,

Nov,

Nov

Nov

Nov

Nov

Dec.

Dec.

Dec.

Jan.

Jan.

4th 17

THE PYGOSCELID PENGUINS

30th 1400 hrs.

2200 hrs.

J1st 1630 hrs.

[st 2130 hrs.

2nd 1500 hrs.

30 ]m
6th 0030 hrs.

14630 hrs.

9th 2200 hrs.

11th 1530 hrs.

13th 2200 hrs.

1 7th 1900 hrs.

23rd 1730 hrs.

4th 0300 hrs.

8th 0800 hrs.
15th 0600 hrs.

1430 hrs.

12th
(R

L6th

F'o demonstrate

nartners if the male is re

- Male killed. Frmale

" Lost all stones from nest.

the readon

&3

Nesi 33 Nest 34

' Male killed. Female
marked, weight 3.9 kgm.,
returned immediately
making loud mutual display

‘ over nest, but ran away

marked, weight 3.9 kgim.,
r«.mmed immediately 1o
nest but had run away by
time Nests 34 and 35 had

been marked. later.
Alone at nest; seens in ‘bill  Had a second partner at
to axilla” displey (see p. 33).  her nest.

il alon 2. at ver Vv poOaT still with partner. 7

st

On periphery of colony, very
dirty. Probably been fighting
as her nest occupied by an
unmarked bird which made
o dmmpl tm illect stones

Still Qvithbartnen '

" Male killed. Female

¢ Still alone, at moderate

. Alone at nest.

Nesr 18

marked, weight 4.4 kgm.
Though very aggressive,
she did not run back to
nest, but stood on
periphery of colony.

nest.

Still ‘slonc at mederate

riest,

e
Back in her site with ancther still with partner. No eggs.
bird standing by, Whern
he rin off and

; by ‘his other
bx. xB all t* hroug?: the colony,
Mo mutual disylay seer

whien (\gwthu St nest.

which was  Still with p'armer,“;vhich )

was killed—a male.

With partnes
kilted -2 male

Alone, but ran away. COnly
A SCOOGP NOW! 11O stones.
aione with one egg,
ran away kaving
hbtiours to wieal stones
Tom an alreads very poor
ned. A Sheathbill ook the

Nest 34 unoccupied.

Now with a third partner
in nearby nest. This male
noi killed so breeding
routine allowed to continue,
Nest 34 occupied by a
single unmarked bird.

)twndiﬁg by her mate who
was on one egg.

Id nm nm er T\U&H
soapied by unmarked bird.

| Still alone. No eggs

~ Still alone but o1 two cggé,

one qulte freshly Lud

bm] alone on two eggs

Still alone on iwo eges.

Still alone on two eggs.

four.d
fasl, leaving male alone
0 ubdtmg the egs.

Nt fourd Away., Male on nest.

Not found. Away. Male on nest.

k from the sea, looking  Away. Male on nest.
clean, standing by herself

about two feet from Nest

33, Not disturbed. Half

hour later seen wandering

round colcny le thd! gu:aﬁly

Not found. Back from the sea and alone

on one ege.
Not found.
A marked bird, probably this
fermal ay from nest.

Alone on egg.

Standing by nest,' her mate
on the egg.
Alone on ege.

-+,

With an unmarked partner
m W«"U hullt 1est,

lot found nor seen agam.

She was still at iar g,e nest,
probably with partaer, but
she was nov seer again.,

Gone to sea to break her

Still alone on two eggs,
but ran away after being
weighed (3.3 kgm.).

Nest 35 empw and
deserted. Could not find
her, nor was she seen again
in the colony {see p. 54},

with w hich
mived.
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Tyage 140 Number seen
B Complete ‘ Incomplete or attempted
A, Preliminaries to egg-laying i
September 22nd-3nh | L . 4 | 5
| Octo - . ‘ 44 i 30
: 13 ‘ 38
October 16th-22nd : . ‘ 15 28
October 23rd--30th . . 47 ‘ 32
B. Period of massed fishing . wwdt!v I
October 31st-MNovember 6th . 39 20
M)vemhcr 71h L3th . . o 40 1 12
Gtho : . Numerous on most days | Only four recorded during the period
The first eggs were laid

TasLe X. Summary of Bagshawe’s 1938, Tebles VII-1X) data on complete and incomplete acts of copulation seen in the
Crentoo Penguin,
Copulations wers seen in reduced + umbers throughout the period of egg-laying, some being incomplete, but most of them

complete,

Expedition . ol i o Rookery and

and observer Year Arrival Ist Egg st Chick Jatitude South
‘xu. otia (Brown) 1903 Dct., Tth (7 before) Oct. 29th Dec. 6th (? Dec. 4th} S«uuth Orkneys 61°
Scotia (Mossmar} 1904 Oet. 8th Nov. 2nd Dec. 12th (? Dec. 7th) | South Orkneys 61°
F.1L.D.S. (Sladen) 1950 |+ Oct, 8th (7 before) Oct. 29th Dec. 4th South Orkneys 61°
F.ID.S. (Tritton) 1933 Oct 4th (before} Oct. 27th (? Dec. 1st) South Orkneys 61°
F.L.D.S. (Marshali) 1945 Oct. Tth IMov. 4th (? Oct. 31st) Dec. 5th Hope Bay 63°
F.LD.S. (Andrew) 1946 Sepl. 21st Nov. 6th Dec. 16th (? Dec. 11th)] Hope Bay 63°
F 1.D.S. (Roberts) 1947 Oet. 4th Nov. 2nd Dec. 8th Hope Bay 63°
F.1.D.5. (Sladen} 1948 © Sepi 30ih (before) Nov. st Dec. 8th Hope Bay 63°
F.LD.S. (Coley) CAws2 wept, 20th Nov. 4th Dec. 10th Hope Bay 63°
Swedish ;

(Scottsberg) 1903 Det 12th Nov. Ist? Puulet 1. 64°
Frangais 1904 o 15th Nov. 3rd Wandel 1.* 65°
Pourquoi Pas”

(Charcot} 1904 et 2nd Nov. 9th Mid-Dec. (?Dec. 14th)| Petermann I, 65°
Fr ‘

(Sapin-Jaloustre; | 1950 7 7 Nov. 10th (? Nov. 8th) Dec, 13th Port Martin = 66°
Australian (dewn)'i 1912 et 12th Nov. 3rd (7 Dec. 8th) ~Cape Denison 68°
Australian (quwn) 1913 et 1Tth Nov. 9th ‘Dec. 17th(? Dec. 14th): Cape Denison 68°
Southern Cross : 1

(Bernacchi) 1899 Jor Tdth Nov. 2nd Dec. 9th (7 Dec. Tthy | Cape Adare  71°
Terra Nova (Levick) 1911 Det 13h Mov. 3rd (? Oct. 30th) Dec. 4th “Cape Adare  71°
Mat. Ant Exped,

{Wilson: R about Oct. 20th Nov. 9th (before) ? Cape Crozier 77°

TapLe X1, Dates on Adélies col sartous expeditions, arranged in order of latitude of expedition site.

s recorded, All those in brackets are probdb]e corrections, assuming that the average
¢ days {i.e. average for first eggs, see p. 51).

Mores: The dates @ :
incubation period is thir

8

*Wowe named Booth Isiund
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1946 7 1948 i 1952
SO — e o | s e |

SR | S
Ring Ne, MNest-site Mest-site | Ring No.t Nest-site . Ring No.} MNest-site
of birds of birds ~ of birds
recaptured recaptured and | recaptured

birds newly ‘
ringed

1002 with I Mot found " Not looked for
unmarked
m

71001 |
11002

D

100 Not looked for

\ 1004

S 1003 2
11004

(3]
Z
=)
—-
o)
c
=]
[=%

A

1005 Yoo 00 3 )

. 3 Not found
1006 L 00

4 Not looked for

007 4 Not found
1008

1005 5

1009 with THO0Y Sa 1009 not found 4
1101 ‘

uniiarked Sa T e0027 but 60027 seen
it {see Table XIII)
{1010 with $b | 71010 with Not found

< unmarked 4 unmarked 5b

]‘ mat. {7} mate

PN

(101 f0[ 100 with ERDIN 6a f1011 ta
10472 < unrrarked Sa | 60078 60028
L mats

Y

P,

{ 1010 with 1012 with Not found
<« unmrarked b < unmarked 6b
™ mate

. L HW‘ : 7 Not looked for
1014 TR

i e 8 Nq:)vt looked for

J 101
L1016
1017 G
L1018

CE A (5 9 Not looked for

Iriole 10 1 lop 10 (1019 with

| p

L1020 102 J unmarked
l mate "0
{see Table XII}

FaBie XI. The faithfulness of Adélies to nest-sitzs and mates. Hope Bay, 1946-52.

Notes: *Careful search of all birds made in neighbourhood of nests during October and November (Roberts, M85
Birds found during daily observations, November and December (Sladen, MS).
{Birds found during occasional visits {Hunt & Coley, MS).
For more detailed analysis of 1952 results see Table XIIIL.
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; Ring No.

| 60028

650017

1011

1019

M

50018
l" M)O" 1

M

Jan.

Oct. 1¢

O, 1948

Oct. 18

Tasre X1,

Adelies ringec
Nores:

ey

in previ
was deter:

This uhln nas been co

C& w«,{f 3¢
land Islands: Depende

{rate when
ecaptured

det, 28th

w4tk

1. 28th

L 28th

4!1
gtt

28th

. ;‘“:z ’MU

and their l

28th

Soyedrs at m

Yes
Yes In same nest-site and same pair as when originally
Yes ringed in Oct, 1948,

Probably This pair was probably together in Oct. 1948 but
Yes original data destroyed in base fire,
Yes
Yes

N,

CH found in same
nest-site

Notes

Ye‘,

In same nest-site (6a, see mhﬁe it )n and the same
pair as found in Oct. 1948,

Probably

With unmarked partner. This ﬂmuh, was at ]east
gight years old. Data for IS):SA too incomplete to pin-
point nest-site exactly, but certainly within a few feet
of original 1946 site.

seen on Jan, 4th, 1953, it was by one «,huck

One of the eighteen nestlmw» ungmai y rmged by
Roberts (MS) and now recaptured breeding in the
same colony where originally ringed at age of four
years. There were two eggs in its nest, and when last

Yes

Probably

! Data for 1948 incomplete.
. original site, but certainly within a ‘écw feei of it,

It might have been in

sut nearby |

| nearby.

Site disturbed by building ul new \n,entme base

arked nest-sites,

Sladen, W. J. L. & W L.
irvey, 1945-57. Bird-Banding, 29 1-26.

at Hope Bay, and recaptured, 1952-3 season.

nined by incubation routine and other ways (p. 23) during the 194¥-9 season.

mapiled with the aid of phot(ﬁ;braphs orlgmdl 'Ilutt's and personal communication with
‘I U S

N. Tickell, 1958, Antarctic bird-banding
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MNest

P

14th

First Egg Second Euzg Third Egg
Dimensions Date - Weight | Dimensions
(mms.) and Time oz {ms. |

|

65 x 55 No 3rd egg laid

Date Weight - Dimensions | Daie - Weight
and Time {0z.} (s, | and Time (o2

182000 0 4

2300 |

i
|
|
|
|
|
|
|
|

00

69 x 55 20th 1630 | 3rd egg laid but not
; i collected as  female

| had already departed

| to sea.

| Not measured,

No 3rd egg laid

o 3R 2300

ege laid

~No 2n

TanLE

MNest
Mo

TaBLE

E Tih 1930 69 x 59 No 3rd egg laid
Ny 2nd egg laid
Sho000 3 62 % 52 | 18h2000 3 | f0 50

®IV. Weights and Dimensions ¢

fth 1600

8th

“ggs at Hope Bay, November 1948. This was also an experiment to see if third eggs
were laid when others wers removed,

Nores: Average interval {to nearest dev) between first and second eggs—four days.

: wge interval (to nearest day) between second and third eggs——three days.

nests were marked and some of the bhirds also marked. The nests were chosen well away from the areas
where more intensive work was going on and they were visited daily. The eggs were removed from the nests
and also from surrounding nests as soon as observed. Weights are to the nearest 4 oz. Dimensions are length
and maximurm width o nearest mm. Time in G.M.T.

First Egg

i |

Third Egg

- Weight | Dimensions | Date | Weight | Dimensions
ime o {gms.) (mms.) | and Time = {(gms.) & {mms.}

i

[Date Weight  Dhime
and Time | (gms.) {rmms. ! {
: i

\
..... e SRR - - i !

No omeasurements No 3rd egg laid

10¢h 2030 Pih 200 90 57 x 46 No 3rd egg laid

1Gh 2030 | 124

70 % 56 13th2330 102 | ¥

Mo 2nd egg laid

Finois00 o 17 68 x 53 Mo 3rd egg laid

e 1000 i1 69 x 54 No 3rd egg laid

(RN 69 x 51 Mo 3rd egg laid

100 MNe rpeasurements

Mo 3rd egg laid

Fugs at Sigay island, November, 1952, This was also an experiment to see if third

d

between first anid second eggs—three days.

o i Nest 45— o days.

and birds were marked. Egg. were removed as soon as observed. Nests 43, 45, 47 and $2 were in

Figurs {13 wher rom all nests were collected within twenty-four hours of laying. Nests 48,

i D nlony ow & other rests the first eggs were left and the second eggs removed. Nests
in Colony WA

«were broy |

s owidith to pesress

rhits and Dime
ere laid wh
Lverage in
etween mid and third

1§ 0
sthers were e

val (ton

iry for weighing (to the nearest gram) and measurement Gength ard
MLy T e T
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A, Signy, 1950

17

Female

Second Fast

Male

Notes

*Male deserted before female returned.

13 2 N
13 I
14

Male died during second fast before mate
returned.

*Male went to sea for short feed (see Figure 14),

Male's second fast abnormally long, and
chicks had hatched three days after its start.
The female returned and fed chicks twice
during his fast.

| o
vy o

| female returned.

6

Signy averages from reliable data.

TaBLE X\ I—continued opposite.
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After .
; Fotal !
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12 4 5 7
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B. Hope Bay, 1948

First Fast Second Fast

Male female Female Mala

I t ; 17 . *Female deserted before male returned.

13 1 15 ¥ Hope Bay averages from reliable datu.,
|

Fasting periods of marked Adéhes,

c Data are summar
gy Istand and He

Feednicomplete dati
e MNotes for ( |
Al numbers rep

48 destroved 1n the fire at Hope Bay.

it days and are estumated to the nearest day. If there was a gap of two days in the observa-
aken. Index figures indicate the date (October) when the bird concerned was first
ven, e.g. 220 it means that an unmarked bird was recorded in nest on October

marked. If two figures
18th. but not marked u
Complete data are in italics, and only these nunibers have been used for the averages. Figure 15 represents these
averages diagrammatically

3
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No. [

1

week |

week |

week |

4th

week |

C

region

L old

Groups <«

Stages in dovelopment

mpletely unuer parent, or
head under fower abdomen of
crouching parent and  hind
sticking out.

Stands up in nest and takes

- netice of surrovndings.

Voice
T'ypical chick “peep-
ing”

First tremulous !

Plumage

Ist down soon being
replaced by 2nd down

“peeping” heard at |
nest-relief ceremony

when parents in loud
rmutual display.

. Ventures a foot or more away

from parent (if colony not too

Cerowded).  [First  signs  of
créche formation at Signy,
19507

cche formation,

ses (p. 0) start.

ses well developed.

Dispersal of oréches starts,
chicks tending to lie in or near
nest-gsites but bunching
together when frightened. The
most  advance:! voung  seen
; L

" young collecting
away from coloni

bicks

depart 1o

; and along |

Tremulous  *“‘peep-
ing” well developed.
First  skwawk of
threat heard.

E
- 2nd down

|
i
i
1
i

|

i

Weight in ounces
{from mean growth

60— 87

1st signs of moult of 88104
2nd down.
Tremulous  “‘peep- | Chin,lowerabdomern 105-125
ing” develops into | and thighs free of

immature loud mu-
tual display sound.

down and showing
white.

Aark call notes now
heard.

chicks almaost free ol
dowrn,

Most chicks free of
down now.

126-130

130 but very variable.

( onstant aarks heard
everywhere.

A few
may still be seen in
down,

late chicks

Tawpie XVII. Stages in the development of Adélie chicks.
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— it their nest-site .38
— ore than 3 ft. away from nest-site N |

i
1
}~()9 observations
their nest-site . . o 19
ree than 3 ft. away from nest-site i)

Parent with strange chick at its nese-site . . . o l
2 observations
Parent feeding a strange chick near its nest-site - . . ] [

Taple XVIHI Evidence that parents normally recognise and feed their own chicks when at the creche stuge. The data have
nalysed from the nest hustories of marked adults and chicks after their respective chicks had reached the
créche stage.

Number of nests ¢ounted : Percentage mortality

With Torial med i
hicks Total nests ;

With

Empty

160
*67
*69
*75

10

59 2
3 5 )
8 :

0 3 T *78
I [ “78
3 : 80

80
&1
81
83
83

372 - 1) 46 8
i 3 } {0 § 100
6 o | 0 1100

741 Totals 82%. Average

|
=N
-

1 youn: chicks at Hope Hay, 1948-9

Notes: These ace > f emply nests and nests with chicks were made at sixteen
different small colonies or sections of colonies late in the re-occupation period (January
5th to 11th) just before créche formation. Assuming that every nest started off with two
eggs, these figures therefore give the mortality of eggs and young chicks up to the
créche

Faste XIX. Mortabty ol eg

¢ | i a sufficiently exposed situation for the
ivel fi rem snove socumulation.

the imost exposed colonies in the Hope Bay rookery and swept
¢s, whereas

ards awiy bat not so

xposed, was buried under snow during most
an fsee poAY pnd P ‘

Colony 11 a te
of the 194589 se

EWas o colony o another seelicred nosit




e S s SCIENTIFIC REPORTS: No. 17

16.7 ‘
18.1 ;
17.0

B. Wincs. Observations thres times daily

L Woind direction

O the twenty-one observations of S W. wind, on eight occasions a gale was blowing.

¢ General Conditieas. Dbservatiors three times daily

|
|

Not Drifting or Snowing

Fine and

Cirifting or snowing

Sunny intervals ;
wercast or Fine* | Total | Overcast |

Mo, observations

TapLe XX, Summary of weather conditions at Hope Bay at time of egg-laying and earh
incubatior, Movember 9th to 24th, 1948,

Note: . *At Hope Bay with its strong winds and surrounding glaciers and snowslopes il was
ible 10 get thick drift though the sky above might be cloudless. On two oc-
sinms otly was it fine and sunny without drift. The most important weather factor
ing mortality was burying of the nests under snow (p. 69).

Practical experience it skinning and preserving medium sized birds before leaving the country, and reference to
booklets such as British Museum Instructions to Collectors* (1938) and Blake (1949), are of help in establishing a
routine procedure.

Most Antarctic birds, but pariicularly the penguins, have large deposits of blubber beneath and between the
feather quills. Unless this is thoroughly removed by experts the skins may in later years become friable and disinte-
grate. Skins were the e salted in the Antarctic and on arrival in London were treated professionally. Salted
skins may keep quite well up to three years or more, but the sooner they are finally treated, the better.

The procedure recommended below has resulted from experience gained on twenty-five salted Pygoscelid
Penguin skins collected by the writer in the South Orkney Islands, and later treated by Mr. F. ID. Macdonald and
Mr. G. S. Cowles at the British Museun: (Natural History), London.

i Kill birds with chloreform, or destroy their brains with a thick needle. The awl (Figure 7i may rupture the
occipital artery and should not be used when the skin is to be preserved.

i A fump of firmly compressed snow can be used instead of cold water for removing fresh blood stains. If the
blood freezes, brush i© off immediately before taking the specimen indoors for skinning.

A revised edition i in course ¢F preparation.
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ui. A lateral incision 1s preferable to a midline abdominal incision, though some collectors make theirs along the
back in the midline.

iv. While skinning, blubber and blood are :bsorbed with a liberal supply of fine sawdust or “dead” plaster of
paris powder,

v. Special care should be taken with the heud region. When inside out, continue dissecting the skin right over the
skull to the base of the bill; remove the brain thoroughly and dry the cavity with a little alum (use alum sparingly);
check that the eyes and tongue are removed, and also the nasal glands that lie in deep grooves in the skull

vi. Flippers and legs should be skinned as far #s possible along the humerus and down as far as the tarsus, and
all flesh removed.

v1i, Remove the blubber as thoroughly as sible with a scraping spoon (Figure &). This is made by sawing
serrations on one side of a spoon with i hacik-saw. Blubber is easier to remove when frozen and semi-solic¢ than
when warm and greasy, so the skins are best left in the cold before scraping.

il Rub salt well into all parts of the skin, particularly round the base of the tail. Leave in a tray of damp salt
for ene or two days, after which more salt sbould e rubbed into it.

ix. Return the skin to its normel position with feathers outside. Pack the cavity loosely with tow and salt, and
stitch together roughly

. Wrap the feet in cotton woo!, or 1ow, Lo prevent them coming into direct contact with the plumage of other
specumnens,

~io Attach brass labels with reference numbers 1o the skins with cord. Send the standard museum labels with full
details concerning the specimen scparately as they disintegrate in the salt.

«i:. Pack the specimens in & clean wooden barrel in damp salt so that they do not come in contact with each
other or with the barrel. Blubber does not stain the plumage permanently if the salt remains damp. Most of the
deterioration to salted skins is caused by contact with metal corroded by salt, so if metal is unavoidably present,
the skins should be kept well away from it

C. SUPPLEMENTARY NOTES ON PHOTOGRAPHY

L. Notes on Motion Picture Technique

The Ciné-Koduk special camera hac certain advantages. It carried a reloadable 100 ft. magazine for film and had
a reflex viewfinder. The clockwork gave a long run of film, rang a bell when in need of rewinding, and cut out
quickly when exhausted.

A heavy tripod was used for this bulky carmera and especially for telephoto shots and in the prevailingly windy
weather.

Kodachrome film was used throughout. To avo
sion numbers, all the film was oblained at t

' slight variations in colour quality between ditferent emul-
iime. It was packed for transit through the tropics.

Most of the film was exposed at the speed of 74 frames per second, the normal speed for sound projection.

An exposure meter was alwa cxperience was
scenes with snow. Al film was purposely slig

required to obtain correct light values when filming
Iy underexposed as the original was ultimately to be duplicated.

Special care was taken 1o keep ‘enses and vamera gate clean.

fo avoid condensation of moisture or lens and fili, the canera was kepl at a constantly low temperature and

never suddenty introduced 1o a wiarn room o ont

Slow running due fo low temperatures can be avoded by lubricating with ‘non-freezing’ oil, or graphite, but
ations of this nature should be taken before leaving Britain and professional advice sought.

g aumber which raferred to detailed notes made i the field. These were later

Fach 100 foot spool was
tlated with the processed |
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When a long delay before procesng is unavoidable, high humidity can do more damage to exposed film than
anything else. Spools were therefore returned to their containers with a suitable desiccant, and sealed thoroughly
with cellotape. Two simple desiccants used were brown paper heated in an oven until nearly charred or rice grains
dried in an oven. Refrigeration was no problem in the Antarctic. For the journey back to Britain through the
tropics, the films, with packets of silica gel desiccant. were placed in large metal tins, sealed with solder and stored
in the ship’s refrigerator

All the film was sent to Kodaks i one package, thus avoiding possible variations in colour quality as a result of
differences in processing

less material was removed and the 100 foot lengths spliced together in sequence on 800 ft.
¢ numbers, and also individual shot numbers, were scratched in the black margin between

the perforations.

This original (sometimes called the “masier™) was protected from scratches and possible d amage in handling by
the poliwax® treatment und then duplicated. Projection, analysis of movements and behaviour in correlation with
field-notes, and editorial work was varried out on this duplicate, and eventually the Kodachrome ori ginal cut to
match it. Further duplicates could ther be made of the edited original.

As the original could not be proj:
sable for analysis and editing,

:d, for fear of damage to the emulsion, an animated viewer proved indispen-

2. Limirations of the cine-camera in the Antarctic
1. Some training and experience in ciné-photography and maintenance of the camera are required.

i. The photographer snust be familiar with the normal behaviour of the birds and refrain from filming abnormal
behaviour resulting from camera ncise and close proximity. In this respect individual birds vary considerably, but
a telephoto lens will overcome most of these difficulties in the Pygoscelid Penguins.

i Time taken to rewind the clockwork and reload film may break the continuity of long shots on behaviour.

v The clockwork me

rrun slowlv in very cold weather, and only the simplest mechanical faulis in the camera
1w rectified i such ol

lated places

Film, especially colour, may deteriorate as a result of delay in processing.

vio The anc-camera cannot take the place of direct observation, it is essentially complementary to it.

3. Sull Phorography

Equipment. A number of cameras ranging from 35 mm. to half-plate size was used bul the best all-purpose
camera proved to be a 35 mm. camera with a coupled range-finder. It was easy to carry and was taken everywhere
in all weathers, in bad weather it being carried in the rucksack in a drift-proof and water-proof bag. In addition to
this, two other cameras were often used for special subjects: a second 35 mm. camera for colour film, and a reflex
b inch camera for monochrome flm

ional photographer who visits the Antarctic, the large plate-camera is undoubtedly the most
lis the beautiful work by Ponting of Scott’s last expedition.

T'e id condensation, cameras were kept at a constantly low temperature and never suds ly introduced to a
warm room or tent. Shutters were lubricated with a “non-freezing™ oil or graphite before leaving Britain.

)
IR

Technigue Jor Paciegraphing Penguin Populurions. All routine photographs were taken from fixed points
situated at a distance at which the birds would behave naturally. The photographer’s position was marked by
aint, and close by a painted arrcew indicated the direction his camera should face. Daily photographs were
started at Hope Bay in cto 194, and were to be continued throughout the season. The film and camera were,
however, lost when the base was burned down, and it was not until the sledgers returned with their camera and

¢ 1ese¢ could be resumed on a less ambitious scale. These methods
iy tsee Plates (1L and 1V). For permanence, small rock cairns were built to mark the photo-
marked on the large scale map of the rookery (p. 22) so that they may be
5. The direction in which the camera should face was still indicated by an arrow and
corded in cise the arrow was obliterated.
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*Fium 1. Adélie and Chinstrap Penguins at Signy [siand, South Crkneys, Antarctica, 1950-51. 16 mm., silent, black-and-
white dupe-negative from colour, 5000 ft. This footage represents all the unedited original footage filmed by Dr. W. J. L.
Sladen on the penguins from which Films 2 and 3 below were made. About 1600 feet (at 16 f.p.s.) is devoted to a
comparative behaviour study of the Adélie and Chinsirap Penguins; the rest, at 24 f.p.s. covers the life history of the
Adélie. Filmed on behalf of the Falkland Islands Dependencies Survey.

tFium 2. Life History of the Adélie Penguin. 16 mr., silent, colour, 30 minutes. Photographed and edited by W. J. L. Sladen
from Film 1, above, and submitted as part of 1« D Phil. thesis on the Pygoscelid Penguins at Oxford University, 1954,

Fiim 3. Adélie Penguins of the Antarctic. 16 mua., sound, colour, 20 minutes. Produced by the New York Zoological
Society (1957). Distributed by McGraw-Hill Text-Films, New York. Photography and sound by W. J. L. Sladen (from
Film 1, above) on behalf of the Falkland Islands Dependencies Survey. Narrated by Ir. R. €. Murphy.

TFrem 4. Le Manchot Adélie. 16 mm., silent, black anc-white, 250 metres. Producers, Dr. J. Sapin-Jaloustre and J. Cendron
for Expéditions Polaires Frangaises, Paris. Fiimed in Adélie Land, 1949-52.

tFium 5. Le Manchot Empereur. 16 mm., silent, b
Francaises, Paris. Filmed in Adélie Land. 1

-and-white, 220 metres. Producer J. Prévost for Expéditions Polaires

“Dreposited ut the British Film Institate, i.ondor,
¥Shown at the XIth International Ornithologicai Congress, Basel (see Sladen, 1955a).
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PLATE I

a. Observation tent, Hope Bay, 19458-9,
b. Ohservation tent, Gourlay rookery, Signy lsland, 1950-1,
& Sledging from Base over ice cap to the rookery, Signy Island,
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PLATE II

a. A pair ol Adélies at their nest before egg-laying. The male has 17 painted
o his left Aipper and a semi-permanent aluminium Nipper-ring. The
fernale has a tempeorary, painted aluminium overlap Dipper-ring with
16 painted on it (sec pp. 13-18),

k. Chinstrap  Penguin  with  semi-permanent  aluminium  flipper-ring,
crouching over two chicks.

¢, X-ray of Gentoo Penguin fipper with semi-permuanent  lipper-ring
{see [, 15),
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PLATE III

A method of marking nest-sites and colonies. Nest 3 in Colony X1 at
Hope Bay, 1948, The pair have lost their eges and are away at sea
(p. 57).

The mark on a vertical rock-Tace of Colony VI, pholographed four
years after it was painted (p. 200

L Colony VI, Signy Island, seen throughout the breeding season from

a fixed photographic point. This is a mixed colony of Adélies and
Chinstraps.

¢ October [Tth, about ten days after the arrival of the first Adélics at
the rookery. The more central nest-siles are occupied first while
the colony is stll snowhound.

d. Cetober 22nd, some snow still over nest-sites.

. Movember 2nd, four davs after the first eggs have been laid.

Population at ifs maximum,

[ Movember 23rd, the Adélies are incubating, the Chinstraps are back
but have not vet laid eges. The Chinstraps, mostly standing in
pairs, occupy the more rocky portion of the colony, behind the
Adelies,

. December 13th, about a week after the first Adélic cegs have
hatched, Most of the Chinstraps are now incubating eges, All
snow has gone from the colony and surrounding terrain.

h. February 13th, the Adélie colony is deserted, all the chicks having
left for the sca, The Chinstrap chicks are at the créche stage.

1. March 20th, the Chinstrap chicks have left Tor the sea, but most of
the adults bave returned (o moull in their own nest-sites, (The
adult Adélies did not moult at the rookery at Signy.)

L]
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PLATE 1¥

a—j, Colony ¥, Signy Island, seen throughout the breeding season from a
fixed photographic point (P4—see Map [V Colony ¥ is about
forty feet away from three larger colonies, though the one on the
right is almost continuous with it Colony X1 is in the middle
distance, In 1930-1, Colony ¥ had a maximum population of fifty-
eight Adélies (see Figure ).

a. October 17th, about ten davs after the first Adélies had arrived at
the rookery, ™ine hirds counted,

b, Oclober 22nd, nest-siles mostly clear of snow; twenty-live hirds
cotnted.

c. October 30th, five davs before the first epe-laying in this colony;
fiftv-two birds counted. ;

d. Movember Znd, two davs before the first cog-laving in this colony,
The nest-sites are [ree from snow, Maximum population of fily-
eight birds counted.

2. Movember Eth, fifty-two birds counted. The females are beginning
to depart to sea to break their fasts.

f. December 13th, nearly a week after the Grst chicks hatched, The
re-oeoupation period has started.

2. December 27th, forty-four birds counted, the maximum number
seen in this colony during the re-occupation period (Figure 99,

h. January 16th, the chicks are in & créche; only one adult counted.

i GJanuary 25th, The colony is abandoned, all the chicks having joined
athers in the créche of one of the adjoining colonies,

J. February 6th, Colony W still abandoned. The chicks have shifted to
another position. They are now nearly free of down and almost
ready to depart to sed.




PLATE 1Y




PLATE ¥

a—d. Two pairs of unestablished {“inexperienced™) breeders, each with one
ezg. Mote that the nest-sites are on the edges of the colonies and
contain only a few stones, and that there are Sheathbills in the
brackeround waiting to steal the cggs.

a-b. The bird on the nest has scraped away the ege with the stones
when settling on the nest,

d. A Sheathbill about to peck through the egg, which has rolled
away from the nest (p, 23],

e.  December 22nd, 1948, Hope Bay, during the re-cccupation
pericd. A party of non-breeding “wanderers” on the edge of a
colony, I ineludes one Adélie in immature plumage {(vearling)
on the extreme right. Note that these yearlings have white
evelids like the adults.







PLATE VI

a. Ecstatic display at the beginning of the season in a colony covered by
snow. One bird (top left with bill out of picture) has a partner by his
gide. The other two in display are males alone al their nest-sites, There
i3 o pile of newly collected stones (bottom right) in Tront of a bird in
ils nest-scoop.

b, Ecstatic display during the re-occupation period. The two birds at
empty nests are unsuccessiul breeders, or non-breeders. A third on the
left is over cne chick. On the extreme right another bird is starting the
“hill to axilla™ display.

€. The quiet mutual display, A pair early in the occupation pericd at a nest-
site covered by af least one foot of snow. (The ice-axe provides a size-
scale.) This picture was taken in the subsidiary celony shown in
Plate X1 a and b,

d. Parent showing one of the postures of threat {p. 37) and ¢rouching over
two young chicks.

e. A fght,

f. A wawn,
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FLATE ¥I1I

A, Walking.
h,  About to enter the sea,
. Walking and tobogganing.
d. Porpoising.
e-f. Landing from the sea.
€. These Adélies are probably jumping 7 feet {(p. 46).
f. They usually jump higher than the iceloot, The Mreshly arrived birds
pause for intensive preening,
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FLATE VIII

a-1. The nest-reliel ceremony of & marked pair at Nest 40, The female has

Mo G e

p s

Just returned Trom the sea and is clean. Moo 40 on her left Aipper is

upside-down and on the right she has an aluminium flipper-ring

with the clip in the anterior position (see po 15 The male has

temporary coloured celluloid flatband ring on his right Nipper, He

has now completed a Torty-two-day fast (Table X¥1 and p. 523

The greeting: bills are wide open in loud muotoal display.

Bowing ip, 33

The quict mutoal display. One dirty egg shows, resting on the et

Bowing again,

Male moves ofl the eogs, :

Female takes over immediately and crouches over the eggs, while
they both repeat the lowd mutual display,

Female pushes the eges under her.

Completes the act,

Repeat of the quict mutual display.

The male has brought a stone [or the nest and, after dropping i,
stretehes into the quiet mutual display with his mate,

. The female has now changed position and lies down, incubating,

The male stands by between bouts of collecting stones to build up
the nest.
The male is off to sea to break his Tasl,

Aote: The bird on the right and in front of Nest 400 in e-g is typical of the
non-brecding “wanderer™, or unestablished bird, seeking territory (p. 260
The raising of its forchead crest and smoothing of the occipital crest is o
posture suggesling nervousness (p. 39 1t ran off a5 soon as the male went
posture of threat.

into i
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PLATE IX

a. The crouching posiure over a newly laid ezg (p. 46).
" b, The same posture over two small chicks. Note the density of the semi-
erecled feathers which contribute to protection when the bird is
dashed against rocks in rough seas (p. 46).
c—e, A parent returns from sea to feed its chick,
¢. The greeting (mutual display; compare with Plate Vic),
d. Food-begging,
¢, Feeding: food is regurgitated from the parent’s stomach (p. 48).
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PLATE X

Chick begins to stand up in the nest during its third week.

Chick ventures a foot or more away [rom the nest during its fourth
wpek,

The feeding chase is well developed during the chick’s seventh week.

The créche stage in Colony 111 at Signy; January 25th, in the morning.
The group on the right has aboue 150 chicks in it. There were only
about five adult Adélies in the area when the photograph was taken,
and these were probably parents feeding their chicks. A Skua
{indicated by the arrow) is lying on the edge of the ¢réche, The
adults on the far edge of the colony are Chinstrap Penguins which
nest on the steeper slopes on the seaward side.

c—g. The re-occupation period. There are no “guardians” 1o the criches.

Chicks will crowd near adult penguins of any kind. These adults are
usually unsuccessful breeders re-oceupying territory (e} after
recuperalion at sea, or non-breeding “wanderers” staking a ¢laim
on new lerritory. They usually build large nests. The adull in if)
having built a nest, guards this and not the chicks which stand
around just out of pecking range.
. A small créche of Adélie chicks gathered around adulls of a different
species, the Gentoo Penguin. How could these Gentoos possibly
be “guarding” the Adélic chicks? (see p. 61).
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PLATE XI




PLATE XI

a-b. A colony at Signy near the store tent showing (a) a subsidiary colony
on snow on Movember dth, and (b) the appearance on Decem-
ber 27th during the re-occupation period when all the snow has
gone. The only successful nest in this subsidiary colony was the one
with a chick in it in the right foreground, The store tent is flattened
in (b} because two Elephant Seals lay on it.

eI A fight between two females on October 24th during the occupation
period,

c. A male cccasionally, but half-heartedly, enters into the fray.

d. One female gives up. [t is very dirty,

¢. The remaining pair join in mutwal display, while

[, The ousted female lies exhansted on the snow-slope near the colony
[see pp. 67-68)




PLATE XII

@, The Skua, Catlaracia sfkia.
b. A well-nourished chick (let), and a starving, emaciated chick which
would be an easy victim for the Skua.
¢, A Leopard Seal lurking below the icefoot.
d-I, Coleny 111 at Hope Bay (see pp. 69-70) from a fixed photographic point,
d, On December 8th, 1948; all the eggs have been lost and the nests
buried under the snow.
e. On January 30th, 1949; the colony is deserted except for one adult,
The nest-sites are covered by snow several feet deep. There was
1005 martality of eges during the 1948-9 season in Colony 111
Colony 1Y on top of the hill, being kept clear by the gales, had a
much lower mortality (see Table XTX),
. The same colonies from the same position during the 1952-3 season.
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