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far been pUllel‘h d it s !wm» 1 that these notes may serve as a basis for future studies und for comparisons
with closely related species

Brown Skuas are p!wm:fu on south Georgia, breeding t.,enerally within two hundred metres of the sea
and seldom far from others of the same species, First appearing in August or September (and usually from
the east) they settle in small zroups about the coast and adopt territorial behaviour almost immediately.
Flocks of unpaired birds, however, persist throughout the breeding season and are usually to be found
whn“‘&: food is abundant. The breeding season extends from October to March, alter which the birds

ave the island until the following spring. Lénnberg (1906, 58) reported seeing large numbers of skuas at
seg north of 47 Scuth before mid-October Htr very little else is known of their distribution and movements
away from the breeding grounds. 1t is possible that the whaling and sealing industries of South Georgia
have hielped to maintain larger populations of skuas, particularly in juvenile stages, than the island would
otherwise have supporied,

h, Tavononics

The species Catharacta skua (Briinnich) includes three well defined subspecies and a fourth which may

require further subdivision. The three distinct forms are:
Catharacta skua skua (Briinnich). The Great Skua of the North Atlantic Ocean.

o

Catharacta skua chilensis (Bonaparte). The Chilean Skua of South America.
Catharacta skua paccormici:i (Saunders). The McCormick Skua of the Antarctic coastline and off-
ying islands.

The fourth group have been valled collectively Sub-Antarctic or Brown Skuas, the latter name dis-
tinguishing them from the chestnut Chilean and grey McCormick Skuas with which they share the Southern
Ocear. They are found on all the sub-Antarctic and temperate islands of the South Atlantic Ocean as far
‘"mrm as southern Australia. Throughout their extensive range they are similar in way of life and appearance,
flempts have been made to divide them into races or subspecies on the ground@ of their geographical
stribution. measurements, or plumage colouring. Lowe and Kinnear (1930, 113} and Peters (1934,
p. 309} accepted four subspecies

Catharacia skaa aniarerica (Lesson) of the Falkland Islands, Tristan da Cunha and Gough Island.
C atharacta skua clarkei (Mathews) of the South Shetlands, the South Orkneys and South Georgia.
Catharaeta skua intercedens { Mathews) of Kerguelen and the Crozets, and

Catharacta skua Pnnbergi (Wathews) of New Zealand and associated islands.

Hamilton (1934} concluded, ‘rom examination and measurement of skins in the British and Royal
Scottish Museum collections, that only two subspecies could reasonably be maintained on grounds of

measurement. and he grouped the birds as follows:

Catharacta sk eniarerica (Lesson), of the Falkland Islands and South Shetland, and

Catharactu skua 5 " (Mathews), of New Zealand, the Crozets, Kerguelen. South Georgia, the

South Orknevs, Tristan da Cunha, Gough Island and the South Shetlands.

aition to the faded condition of most of the skins which he examined, and concluded
, s could net be regarded a- valid subspecific characters. It would seem, however, that
more descriptions ol skins, unfaded or in simiar conditions of f fading, are required before the value of colour
varimmn as a txonomic characier can properly be assessed. On their return to the breeding grounds in
: september the South Georgia birds™ colouring is rich chocolate-brown; within a few days
admw becomes “pp‘m ni dm% by the end of September the birds are grey-brown with pale mottled neck
and ches aris, wing coverts, and quills. This colouring is retained throughout the
el r1dm<jwr of rh(’ "mu season: later the !»wds are readily distinguishable from their newly fledged
icks which retain | darker volour with hitle fading until they migrate late in autumn. The intense and
highly actinic light, enhanced by reflection {rom the snow-covered ground in spring, may account for
earlier fading in adults. No adul i unfaded plumage was examined closely as the birds were difficult to
approach during the firsi few davs after their return. Newly fledged chicks were, however, found to have a
markedly chestnuz ired fleck on the tip of each mantle and collar fmt,hcr, giving them a distinct
chestnut or mahogany brown tnge in sunlight. This faded quickly and the chicks assumed a darker
chocolate-hrown hue similar at a distance to that of a newly returned aduit. So fur as [ am aware no

Hamnitmanm al
that plumage :
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Section |
BROWN SKUAS AND THEIR ENVIRONMENT

a. Introduction

From October 1953 to January 1955 the zuthor was engaged in a study of King Penguins (4ptenodytes
patagonica Gray) on the island of South Georgia. A base hut was established at the Bay of Isles (54°04" S.,
37°24" W.), and daily observations were maintained thre oughout two breeding seasons and a winter,
Opportunities were presented for the incidental study of other species, and this report describes the
activities ot ": population of Brown Skuas which occupied the locality during the breeding seasons, Seven
:mm 5 of skuas nested i the first season and nine in the second; all the breeding birds and their offspring
ere ma Iktwj with coloured and aluminium leg bands, and many non- breeding birds which visited the arca
from time to time were also marked. Incubation had started in some of the pairs when observations began
i t""w but pairing and courtship were witnessed in the following spring. Although Brown Skuas have
tracied the attention of most visitors to South Atlantic islands very few details of their behaviour have so

o
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species of birds most of which depend directly on the sea for a living. The north-eastern side of the island is
more densely populated than the colder southern side.

The Bay of Isles is an extensive bay toward the north-western end of the island. Three large glaciers ter-
minating in ice cliffs, steep rock laces and occasional small beaches line the bay, which is protected to a
limited extent from northerly swells by the arm of Cape Buller (see Fig. 1). The locality studied is part of the
raised beach system which can be traced at various points along the coastline on the north side of South
Georgia; here it has an average width of 100 metres and is limited on the landward side by an old sea cliff
15 to 30 metres high (Plate Ia), From the foot of 1he cliff a belt of tussock grass extends across rather more

than half the width of the heu,h scree slopes, and all but the steepest faces of the cliff, are covered with a
luxuriant growth of mosses, uhc ns, dnd gzra@ ses; behind the cliff lies a ridge of ml]ing, grassland rising at the

e ricdge is a basin of barren glacial moraine uncovered by recent
s a rockery of about 5000 King Penguins and two diffuse breed-
roups of € ) ;u,)im( vgosce: As papud Forster); it is, in addition, the breeding ground for over a
dred elephant seals ( Mirounga feonina Lima.
locality is similar in most respects to many other stretches of shore along the northern and eastern

$ i?ﬂs population of Brown Skuas, usually but not always associated
are also Tound on off-lying isl where they associate with Terns
Jiant Petrels { Macronectes giganteus Gmel.) and Wa 1’1dxzrrin g Albatross
{ Diome im exulans Linn.). Breeding pairs occupy large territories, and areas which, for one rezson or an-
other, are unsuitable for termt §Are use by groups of non-brecding birds for sleeping md standing
pbout. Non- blwdm ¢ birds are found 1 large numbers about the whaling stations during the whaling
season, and are y preserd whe-z’urw“ seals are killed along the beaches. Pintado Petrels (Daption
apensis Linn,) alse artend the s " activities; unlike the skuas these seem to follow the sealiny vessels in
their travels up and down the
From April (0 October the he*" ; and cliff tops are permanently snow-covered, the snow level rising
a«lu.zily «i aring the winter unt m« rc»lmgr au‘s are buried three to four feet deep. The thaw is usually
mml s rem. v:'?mdev ui - year the sites are clear of snow except for transient coverings during
the,:‘.‘ The climate experienced during the period of observations is
1w weather mz 5 cold, windy and wet, with frequent drizzle from overcast
5 H:I’Hl oecasional hcm y rain i the summer, The heaviest rains and strongest winds were associated with
northerly upper-air cireulation ard were usud Wy wvarm; the clearer skies clated with southerly weather
could give rise to sharp cvermng cronnd-frosts at any time during the summer, and only in February and
March was the nmn‘ sufficient’y warmed during a sunny day to maintain temperalures above freezing
ghout the vight,

it

e
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Menth Meun Mean Mean Extreme Mean Wind  Precipitation
starting Daily Max. Min. Min. (K.ts.) (. |
1 43 35 27 7 i l |
16 b3 35 30 G [BE |
4 5 37 ; 30 7 143
$3 i1 35 : 30 H 145 :
it 13 35 15 i B
i w0 33 23 e [l
i 13 26 18 10 167 '1
35 29 ! 16 12 Pidg ;
3 24 | 12 il I
! 30 24 ‘ 6 i B, |
; At % 26 11 14 146 |
37 31 22 9 k4] |
i1 £ 33 29 9 74 ‘
Faper | Summary of cimate at the base, Bay of Isles. December 1953 to November 1934,

Al temperatures in °F.
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Methods of Study

Brown Skuas presented themselves for study from the moment when the first load of stores was sent
ashore. The pair in whose territory the hut was built were the first to be noted; they watched closely,
removed all small and pmtahie objects, stole sandwiches and left the building site only to chase off other
mtsudem By contrast, three pau s of Black Backed Gulls (Larus dominicanus Licht.) nesting 100 metres from
the site abandoned their egg as wi wm two dwys nf ttbe partv § amval AII the skuas soon lost the little timidity
which they at first posses :company the observer as he moved
within its Limits Ieavmf him at Uhm mm[m W hmml(m:‘y Ko hr escorted by the next pair. Boundaries could in
this way be aswrmmed clearly, and the territory significant to a pair could be defined as that area within
which the birds were prepared to escort the observer.
The birds’ curiosity made it pos for them to be trapped without difficulty for ringing and weighing: 4
y loop on the ground with of gloves for bait was sufficient to catch any of the breeding birds.
{
iy

string
As some confidence was | a short time afier handling, they were trapped only for ringing carly
i the season and very occasionally for weighing later. Wandering birds could be trapped at any time by
laying the loop alongside the seal carcase fmm which they were feeding. Later it was found that incubating
Pmn«l; could be lifted off the nest and ringed while resting on the observer’s outstretched hand. This method

sioned no alarm and was much to be preferred. h marked bird carried one aluminium ring sup-
pfit:d by "Discovery” Investigations, huu ing a four-figure number and instructions for informing the
British Museum (Natural History} if recovered. In addition, the breeding birds bore coloured celluloid
rings, as used for poultry marking. Of the celluloid rings the spiral type was found to be more durable than
the wrap-over type; only the pink ru gs were of the latter kind and these were missing when the birds
returned from migration. An account of rings used appears in Stonehouse (1956); Table 11 in this repori
shows the ring numbers of all breeding birds and chicks.

eri Probabls sex “Discovery” Ring
Ydl(»W«hm nlie n ? 4884
Yellow-Green Righs < 4883
Green Left : ‘ 4859
Cireen Righ 7 4858
Yellow Left ‘ 4852
Yelow Right ‘ 4853
Pink Left { 4854
Pink Ri 4860
Mauve 4871
Matry 4881
Mauy 4889
me 3 4870
( i 4885
; 4886
mlwr [ ; 4914
Silver Kight i 4918
Mau» Silver Left 4898
Iw e R ight 4899
G 4880
. {1933y - 4857
v Chack (1903 4888
e (Chick 4887

Tasig 1L Permanent markings and probable sex of breeding birds and chicks.

Individual birds are identitied according to their coloured rings. Thus Mauve-Silver Right bore both
mauve and silver bands on its right leg; its partner Mauve-Silver Left bore both on the left leg and the two
formed the Mauve-Silver Pair*. Chicks were marked with their parents’ colours on both legs where two
colours were i)‘n'olw:d, or with two bands ¢ the same colour on one leg where only one colour was used.

est aflinities with other pairs bearing either colour singly or combined
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The birds were easy to photograph in most of rheir activities, settling back to normal behaviour within a
few minutes of my arrival. A hide was in one case erected near to a nest site in an attempt to secure photo-
graphs of nest-building, but it was never possible to enter the hide without the full knowledge of the birds,
who would sit patiently outside, occasionally peering in through the flap to see what I was doing. The pre-
sence of the hide seemed to exercise their curiosity more than the undisguised presence of the observer. This
confidence and interest was perhaps based on the fact that in the previous season they had been “trained”
to fly up and receive food whenever the territory was visited, so that the identity of the incubating bird
could be noted without actually visiting the nest.

Eggs were measured, using calipers on a steel rule, and weighed on the tray of a spring balance graduated

to 1 kg in divisions of ten grams. This latter instrument, selected for weighing penguin chicks, was un-
satisfactory for skua eggs as all the weights were about 100 grams and the balance was insufficiently
urate to record small differences faithfully; nc materials were at hand to make a more accurate balance
about this range. Four of the first season’s chicks were weighed and measured periodically, using the same
apparatus with the addition of a larger balance graduated to 20 kgs. in 100 gram divisions. This too left
much to be desired as a means of weighing birds of between 1 and 2 kgs. welght; it was also used to weigh
adult birds, whose weights fell within the same range. Both chicks and adults were suspended in cotton
bags for weighing. Egg dimensions and weights appear in Table 111, and the weights of four chicks appear in
Table V. Fourteen adults, weighed between December 1953 and March 1954, averaged 1.8 k gs., spread
between 1.2 and 2.1 kgs,

i

BREEDING SUMMARY, 1953-54

Pair | Length | Diameter Laid | Hatched | Fate
P o{ems) . (cms.) ‘ i
Yellow-Cireen 52 — e Removed 26.11
5.3 S e e Failed to hatch
reen 5.3 D 10 B I Y ¢ Successful
Yellow 5.3 211 412 Killed 7.12
5.3 *3.11 §.12 Disappeared 10.12
Pink 5.1 e - e Lost in incubation
5.3 - = i Lost in incubation
Mauve 58 0 - e i Removed 26.11
5.8 *31.10 212 Successful
* Estimated
Mauve-Cireen and Yellow-Mauve pairs each raised one chick
BREEDING SUMMARY, 1954-55
: Pair W Length 1 Diameter ©  Laid Hatched Fate
) (cnsy | (cms.) |
| o0 73 5.2 20.11 — | Successful
2 s 7.3 5.1 2311 | Removed
Green and Yellow l» é“ ?‘ s 2: %_573 One successiu’
Pink i 05 5.5 *13.11 Successful
o O 5.1 *16.11 Removed
Mauve-Green I O 5.5 14.11 1602 Successfu!
Yetlow-Mauve ] 20 5.6 25.11 -
2 2 5.5 28.11
Mavve-Silver ! e 5.1 2211
Silver i Ot 7.2 5.2 2011 -

* Estimated
Mauve pair failed to breed

Tapce 111 Surnmary of Egg Dimensions and Breeding Success, 1953-55.
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Skin temperatures were measured using a variable resistance (“Thermistor™) probe coupled to a Wheat-
stone Bridge circuit; for a discussion of similar and more complex forms of this apparatus see Mortimer
and Moore (1953). Skin, cavity and egg temperatures are recorded in Table IV,

Embryos from cracked eggs and dead chicks were preserved, but no skins or anatomical specimens were
taken. It was therefore not possible to determine the sexes of breeding birds with certainty. At the time
of egg-laying the bird which retired to the nest area and seldom appeared elsewhere in the territory was
usually more bulky in appearance than its mate; this bird was in the lower position in copulation and was
assumed in all cases to be the female. H(‘uwc“"ver as ;161 ) ‘{‘“ %ervatiom on skuev; were nt;cc*s‘sau"il\/ mc'idemu]
1o other work, it i

Bird Cavity Temperature  Egg Temperature

Green Raght 101
Yellow Right 101 Upper surface 101
Lower surface 96
Mauve Left 3 101 Interior 96
Yellow-Creen Right 10 1A 100--101 Interior 96

TapLe IV, Skin, cavity and egg temperatures in four ma,ubdtm;_, birds. 26th November, 1953, Air Temperature 47-50. All
remperatires in degress Fahrenheit,

Section 2
BEHAVIOUR

a. General Characters
MURPHY S account of the species (1936, . 1025) is an entertaining description of an impressive and lively
bird. “During the South Georgia F xpndnwn of 1912-3", he writes, “‘I became extremely well acquainted
with the Brown Skua, which has left, | believe. a more vaw‘l impression in my memory than any other bird
I have met. The skuas lock and act like miniature c‘.n_ks They fear nothing, never seek to avoid being
conspicuous, and, by every token of behaviour, they are Lords of the far South”. The key to their character
may perhaps be found in Murphy’s description of them as . . . gulls which have turned into hawks"". Their
remarkable curved ﬁah‘)m aerial agility, dd" A d,f't? in size md power, and capdmy for individual behaviour
fit them well for their life of 01, scaveny acy; on the occasions when they compete against
Black Backed Gulls for food or meming 1:.;.)&1\,@, i' is .,hu. gulls which inevitably find themselves at both
wsical and mental C‘H%ld\ﬁ?ﬂ'“]ﬁ23!‘1“'6‘ Only Gian: l*’e-irclﬁz car oust the skuas from a feeding site,
The Brown Skua is in no sense a colonial bird. Traces of colonial behaviour may perhaps be seen in the
close proximity of four n at mﬂ;m ent corners of their respective territories in the first season; i all
other respects the birds are solitary in their breeding behaviour, and sociable when not breeding. Suitable
strete hm of ground are parcelled out between them, tr‘m“iﬁnrieq are extensive, and much energy is devoted
.f‘u(ﬁl(:l”im once the claims have bzen established. ,noccupicd (i.e. non-breeding} birds con-
al ground, feeding COMMIUNG Iy but ¢ }’envmg fittle of the concerted action which may
en in mwxmﬂ disposed groups of gulis. The groups are dominated by one or two birds to which ail
oith wt:r«'; are ‘thmws:w; qlu..l,H els are frequent but short-lived, and no injured birds were seen.
neral terms be called sea birds, Brown Skuas are seldom seen to have any direct
L Ltle 1s known of their behaviour during the southern winter, when presumably
much (vac Hn.ﬂ t ime s spent al sea. Onee at South Georgia they become land birds almost exclusively, in fact
only on one occasion during the two seasons’ abservations was a bird seen to settle on the open water. They
wash in freshwater pools and streams. and take fcod from the shore, from other species of birds, or from
from the sea itse £ In the air they are graceful and efficient, capable of

each other, but seldom ("irm‘"\[
sustained ii imbing flights and rapid changes of speed and direction. In spite of their greater wer;_r} they van
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(md are capabltr Gf Lomml]mg 1hmr tllght to an unusual degree in strong, gusty wmds ll, bec,dme the hahlt
of Yellow-Green Left, one of the more frequently visited birds in whose territory the base hut was estab-
lished, to accompany me in walks along the chiff top where the pair’s nest was to be found. On windy
days, with steady winds of twenty knots and gusts of up to twice that speed, Yellow-Green Left would
station itself one metre above and slightly behind me, keeping station with wings motionless and wide-
spread, and making only small compensating movements with tail, head and wings to allow for varia-
tions in the airflow. On still days flight was more difficult and all the birds preferred walking; Yellow-
Green Left would patier mmxg nch nd the Uh‘ﬂ. rver m tours of the tcrmmv, ﬂutt«: *mg ou.:az,lcma]ly to

closely, Similarly the 11ffﬁm:cr. pmr w:...xu,ld fo]iow Lhrough the tussock g-,r.m aﬁﬁ, a dlst.:mu. of three or four
metres. On one occasion | was obliged to search the whole of the beach tussock patch in Green territory
for a spring balance which had heen carried off and dropped by one of the birds. The search took three
hours, and during the whole time the two owners of the territory trotted patiently behind. Flying over short
distances clearly involved an effort which they were not prepared to make, and birds would frequently
spend a whole afternoon walking quietly about their stretch of beach or rockery, (urning over stones,
€ 15, paddling in the edge of the water,

hr“‘ "‘uzrach was g;-enera"lly amich*d' herf: the

mmvmw old bones, mmi on daw; ol calm se
The tall tussock gras: 4 huH of 1
a sz(“ and more in he
badly-drained areas appmemlv d d nol dﬂrdt. lhn blrds Oucasumd}ly wundf.rmg skuam were fnrcc,d down
into them and beaten by the earaged owners, and the fledgling chicks walked through in their exploration
of the territories. Although providing cover from aerial attack, the tussock-covered beach areas were
ally useless (o the birds

2rass C]Uﬂlp‘i I'OSC {o

b, Agoression, Submission and Defernce

Hoemies on the ground could be combated in either of two ways. Man, and large* birds or 'res*passing

skuas, were generally made the subject of vicious dlvmg attacks; the offended pair would swoop in long
arcs starting and ending thirty metres i the air, coming in at the target from different directions. At low
intensity the birds would miss the target by one or two metres; as the attack increased in intensity each
swooping bird would lower its leathery feet on passing over and hit the offender resoundingly. The per-
formance was usually accom mm :d by alarm calls, high pitched, intermittent, raucous screams as the birds
were rising and turning ake therr next run. Skuas on the ground responded to these attacks by crouch-
ing low with head and neck extended along the ground, rising as the attacker passed over to give a full-
throated challenge call with raised wings, and crouching again at the next swoop. Between skuas, these
attacks were seen most frequently in boundary disputes, when the defenders hdclspotm d trespassers from the
roost. Flying straight in, they ¢ -casionally take trespassers by surprise, bowling them over at
the first run and then chasing them ioa runni ung eerial fight when they had picked thernselves up and flown
off. Frequently the defending pair would carry the battle into the neighbours’ territory, swooping over an
incubating bird or cver the (respasser when il had returned to its roost.
isputes over food were usually settled by threat display on the ground. They were scen in breeding birds
before pairing and alm” the pairs Lu«ﬁ split, an ci in the non-breeders at any time of the year., Dominant birds
approached those n the s¢t with a “‘challenge-walk™, an erect attitude with neck held vertic-
.iiiv collar feathers "‘lu It“d out, and wings held slightly out from the cover of the mantle. Occasionally the
Cwould be bent sideways away ‘mm the v ;im as the aggressor stalked deliberately past. if inclined to
hold its ground the challengec bird rhi encircle each other
for seme munutes defore ane or ahcr ot l]m ecame submls sive. Subm sion was indicated either by rapid
walkii w »ffand Bight, perk ps Wit h the uggressor in pursuit, or more frequently by the loser settling on the
ground and diH»mg thw tip of its beak repeatedly into the surface with lateral movements of the head. If
inally standing bv ‘ood the loser would gric ua]ly be forced away, keeping a distance of about a metre
en itself and (h«_‘ speressor; «n agitated chatrering call was often heard from the weaker bird, while the
OF gHve @ of louder mmwtie t vells which frequently culminated in the full “challenge dis-
top from Mm’?du threat displays; one or other bird would throw itself into
and feet thrust forward; hooked talons were used for gripping, but
wek and forth as two birds fought with interlockei! beaks

i

. Fights could deve
g partially exterde
WOTG ITOTe Mt».,‘ ) seei 1o be lashivg

it
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A more active and widely used show of aggression was the “challenge display™, seen in a varizty of
circumstances where ownership, lemporary or permanent, was involved. The displaying bird would extend its
wings obliquely upward and back, showing to full advantage the white bars on the under-surface (Plate Ib).
With body erect, chest out and beak wide. a series of full-throated yells would be given in accompaniment
to the visual effects. This display was the cne most frequently seen, being given on landing in their territory,
on seeing other skuas passing overhead, between attacks from other skuas, and between rounds of pitched
battles fought with other skuas over carcasses. It also appeared when the owner had landed alongside a tres-
pzmt*r in its territory, usually to thc* dzmcwmmrt of the intruder, and could be evoked artificially at any time
by allowing an owner (o see itself in 4 mirror. Members of a pair displayed together, the two birds being
affected equally by the same stimuls "\ slightly less intense version of this display was seen when the dispiay-
ing bird was at the same time in some fear of the bird at which it was displaying. Thus the Green pair, who
were dominated by their mo "g,rcwv* ‘ellow neighbours in the first season, would display loudly if the
Yellows landed 1o the amphitheatre » their nest, but with beaks tucked into their ventral neck ’l‘eatho
in an almost vertical postiton, their calls gradually dying in volume as the Yellows themselves shrieked i
urnison,

Boundary disputes were frequently settled by a specialised display, a version of the challenge-walk, which
alternated with the raucous and !mpr °w; clwﬂerrge fﬁix‘ ﬂw lt couid he evoked by 3lacing an egg or other
bait on the boundary in the smal senit. The
houndary itself was a smail strewm, but about two metres of g?round on mlhu s;u.la were neumx.f tunm ry
not 1o be ente 1 the presence of the nexghbours. Both pairs would parade up and down their respective
sides of the neutral ground, chullenging ¢ molmily but requcm]*y bobbing their heads low, with beaks
poi iing to the ground or siig,'h Iy back bety .. This action would he a mepanw by & sfow
intermittent ) op stifled in the bird’s throat. After a fow minutes
of such . ; h) its mate, would gradually move forward ir the same
A1 s others retreal e tﬁ‘mng the egg. the winners would continue their display until
hv spell would be Ttw when the egg snatched, and the successful pair would fly back to their
own ground to H‘ne accompaniment of the challenge calls of their rivals. This display was intense in per-
formance and seen only in circimstanaes where both parties held equal claims, i.e. on a territory boundary,
With the two pairs menti wm.i the Yellows were invariably the ones to advance; sometimes thev would be
successful in securing, by the same means, an egg placed two or three metres within the Greens’ territory.
However, the Gireen nest site was not far from the h«mm ary at this point and the nest area soas alwavs
rded wv%x more certemnty thin any other part of the territory. Greens advanced into Yellow territory
ly in th ce of one or both Yeillow birds,

Incu b:;,nmg birds responded to approaching danger by uttering repeated, warbling, plaintive alarm calls
' “,r hn:mg;m the partner up to the nest site if it were within earshot. The calls increased in
[ ‘he intruder approached, and erded with the bird flying straight off the nest and

iy, the note changed to an aggressive scream. The nest alarm call was always used
..Lhu‘:rai the nest but was never heard as a challenge to birds flying overhead. if the
i Away 1o z;mcks delivered antiplmr allv as 1he h‘ir’m stalked
unedsy

“server, sometimas m puH »10Emtly at moss ¢r grass imediately
ol a mspide ment activity” as described in Herring Gulls and related
wd 195%a, p, 65). A similar display was seen on one occasion when a
ther, bl admci mto Green territory and came to rest below the chiff

est. After swooping hmi ratled to dislodge it, Green Leit tmum ad, culling

K

t

9]
=
<
=

=

ot

uneasily around ; any sud L:w e
' ' : gucl &l ' .wcm‘e

i

il
sat midviay between nest and intruder tearing up the turf encrgetically.
LC eard in o imstances ol “low intensity alarm. When any bird, having
ged 118 own mmgL i mirror plac s ierritory. attempted to search for the intruder i the area
¢ mirror, the search vwas ;ndrihlw}‘ accompanied by gentle quauks Birds handled or the nest
d, .md sometmes poecked ¢ the observer’s clothing or fingers but never so violently as
v handled clsewhere 1o the rerritory,
ral Brown Skuas are silent birds. seldom call ir"g‘ on the wing and shrieking only when defending
""i»fiS' Their calls, howsever, are remarkable for their volume and persistency:; when necessary,
they can be maintained w uI}\ car-spliting o r twenty minutes without pause.

2O
inte 1:1at1u;'fx‘t
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. Feeding Behaviour

Brown Skuas are catholic in their tastes and inclined toward experiment, As their gullets seem to
operate with equal facility in either direction, the swallowing of indigestible material along with more
orthodox foods causes them no inconvenience; more than one bar of soap, a quantity of material im-
pregnated with formalin, corks, and alcchol-soaked cotton-wool were missed from the work table by the
hut, to be recovered later in pellet form not far from the Yellow-Green nest. It was necessary to extinguish
cigarette-ends before dropping them in the presence of a skua; any small object found on the ground would
be picked up i immediately, and usually swallowed forthwith. The consistency of the material seemed

npurmnl in general ¢ small hard objects were rolled about or pecked hard once they had been held in the
w,ak, softer objects of convenient size were swatlowed whole. Smooth, rounded objects were treated as
e ,y.m ;if simall they were carried away, if larger thev were dealt with on the spot, the bird standing over them
quarely and attempting to pierce the surface iw well directed blows from above with the tip of the beak.

"he shoulders of Kuhw rs were subjected to this treatment, as were the sides of tins and small bottles and
<!w ased radio valves. This method of egg ope mm was appdruxtly unknown to fledgling chicks, who were

unable to deal wtlh (m too or King Penguin a‘;:gk until the parents had opened them. Rats Whl»h formed
a very small pm]poxlw of the diet, were crushed by the beak before being torn in half anc } swallowed.

wieldy masses ol food could be swallowed and regurgitated several times before finallv being digested;

sth chicks and adults disgorged food when aghated, returning to swallow it again w hen the alarm had
passed.

Larger objects were torn to pieces: seal steaks three to four kilos in weight could be torn by holding and
shaking. The feet were never used te hold down the material which was being torn by the beak ; this point
was watched for carefully on many cccasions, tn view of conflicting evidence from Buller {1888, 63) and
others and of the author’s own observations on McCormick Skuas in which such an action was never seen,
Paired birds, and occasionally unmated birds tolerating each other’s presence at a feeding site, tore material
een them, each bolding an end and tuggmg hard against each other with feet braced (Plate Ild).

14

i
("

Paired birds feeding in these circurmstances shared the torn morsels equally.
These methods of dealing with & variety of materials were well adapied 1o the tvpes of food which

"

vonstituted the skuas’ normal dien Stillborn and crushed seal pups, carcasses of penguins and seals, and
ntoo and King Pengum eggs and chicks formed the bulk of the diet in the vicinity of the base hut;

m

there were no wlh’nb of predation on other species of birds and the mobbing of other birds. forcing them o
drop or disgorge food, was seen on very few occasions, During August and Se plembu there was hittle for
L!‘mn to feed on at all, in September 1954, when the first birds returned from migration, most of them fed

i the King Penguin rook on the carcasses of long-dead chicks. On 21st September, a visit from the
scalers P! wided four carc which ¢rew foriy-five skuas to the beach. The rookery was closed to
wandering skuas once the Pink pair had returned to defend it (23rd September), and throughout October
most of the feeding observed was on ‘,ml l"u’ri' m 'f*mbr‘zme% dead pups. and thf:* carcasses wl‘nch ‘the <ealcf"‘s
pecastonally supp ' -
those pairs with (¢

g,s cdrall' v maubdted or
bandoned ﬂu’ 4 moment were bl’]""l& imd nmrmiwlm]y by sl\u‘lﬁ» Wdthung lmm high rocks above the Gentoo
birds swooped down when opportunity offered, grasped the egg in the beak and flev to safety.
1o skuas weav from e rookery were recognised at once and were usually carried some distance

5

ks were removed frons the nests exactly as were the eggs; later, when they had left their nests
joined créches, odd chicks were killed when momentarily isolated or «»lu ping away from the crowd.
Such chicks were torn open and therr viscera and crop cont ents were removed completely. Those pairs of
skuas which did not have Gentoo nests in their territories were still able to bring krill twhich had presumw
ably been fed by parent Gentoos 1o their chicks) ‘o their own chicks, while the seal carcasses remained al-
most untouched by the breeding skuas. Later in the year when the newly fledged juveniles gathered with
*Mc" non- hrwm gl . seal carcasses were again consumed by the breeders: the Gentoo chicks were at this
time too : . Ther: was no apparent shortage of food at the time when the breeding birds
Were dl&vc [ ; cheir migracory flights,
A few rats were taken; these, the descendants of ships’ rats brought to South Georgia by the sealers, are
strictly nocturnal in habits, ;mul an moonlit nights the skuas could often be seen flying low over their runs.
Another intermittent source of food was the plankton; on occasions when persistent northerly winds blew
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the surface waters toward the beach, a thick deposit of copepods and small amphipods would be found at
high water mark. This the skuas scooped up, ignoring, however, the equally plentiful supply in the water
itself. On these ocwsi«:nm shoals of Pintado Petrels fed inshore, some hundreds of thousands being seen in
the bay at once; these, | contrast, Wd orly in the water and equally firmly ignored the deposits left by the
lapping waves on the ml[}d Di debris washed ashore after heavy ground swells was picked over care-
fully by the skuas, but the roc k mm s and alga-covered rocks at the western end of the beach were lefi for
the gulls and sheathbills (Chioris albe Gmel.).

d. Territory

in October 1953, the area between Grace Glacier and Markham Point was found to be divided into seven
jtories, each occupied by a pair of skuas and each, sooner or later, containing a nest with one or two
. Fig. 2 shows the territory boundarizs and nest sites. Boundaries usually coincided with natural and
recognisable mndmm ks such as the edge of a cliff, a stream, or the side of a pond, In the tussock
s o1 on the shingle of the beach where ne such natural landmarks existed, the boundaries were appar-
en ﬁl real and recognisable by both pairs; they usually lay at right angles to the line of the beach and con-
tinued the direction of & jutting section of chiff. Not all sections of boundary were patrolled or defended
with equal vigour; each territory contamed one or more roosting sites from which most of the ground could
eyed: the roosts generally overlovked those parts in which trespassing was most likely. Thus, as
wandering birds were most likely to be found about the shore and among Gentoo nests, roosts were chosen
which overlooked and gave easy access 1 those areas. Boundaries visible from the roosts were carefully
watched and guarded, others were defended only on rare occasions and, where no natural marker existed,
were in many cases indetenminate. Boundanes c“xtmdcﬁ down to the sea and no further, and any bird was
permitted to flv along the coast so long as it remained fove r the water.
i AIrs S¢ ;m:; qlmx retled over territory boundaries, which seemed to be well recognised from the outset.
J experimentally at any time by luring a bird into its neighbours’ territory on the
: enguin egg Normally inquisitive and alert up to the boundary, the intruder
w»‘y;‘mi cowe h« ) and watchfu toward its neighbours’ roosting site, move rapidly up 1o the bait
and, if ur i sturk (I wum drag 1l over the border into its own ground or gobble it quickly on the spot and
run ":m*i« ]lw ir dpnrci ension was apparently directed only toward the tcrrimr‘y owners, whom they
el tor e v’:vrrmc'm vith a mirror Green Right, poaching in Yellow-Green territory,

m.um«;;‘xujy Saw its “own refleciion; i j!ro[wmu‘t its !wM m! gave a challenge display at the refiection, ap-
preached itina th 'wuzrnm atty Muﬂa mud rnall . The Yellow-Greens were absent at the time, but
shortly alterwards ‘!"f‘fllu‘v\*—i reer Left flew i, cha len weh with a call from a knoll five metres away, and

u':‘aim s
& mt% su

Green Right fled {rom the
tories and swooped immediate
groun 1d mpmm, . hm a sing
i spe m}ui\r 8 1
seitle by 1

which tluw
Generally, ho
hs unda [‘irra‘ at

dlly spotted any intrusion into the surveyed parts ol their terri-
sstully ; normally, if both were unoccupied, they defended their
seldom had difficulty in driving wﬁ an intruding pair except
d”V on Thu boundary line. After swooping, the defender would
e a full antagonistic dnspldy with challenge calls, to
as effective as a threat and also as an actual atrack,
n to antagonise their n ;,hhnun» by wisiting the
;iH MHW ,i'w ‘P’:‘upial_u»r'mim'w were clearly defined when the need for definition arose, they
» were therefore rare. Skuas from neighbeuring nests seldom ook
1 tne direction of the wind.
2 > always chal It ed by ow ners. Gulls were usually chased, pariicu-
;smw OWRer h‘ Mumd to e in the air at the time of the intrusion. Ghant Pe }x», seldom
4 more t han an upward glance, anc the Iﬂxnlltl' South (Jeoryld Pipit (Anthus antarcticuws Cably was
ignore d completely. The challenge call and display was seldom used against any bird other than a skua.
Territories varied consic i sire; o prrr‘nxmmwz arcas defended in both seasons are showr in Figs. 2
and ‘?»‘ The amount and ¢ " feeding possible in euch territory was also variable. Those which in-
cluded & stretch of beach conferred on thei u mm ers rights over any edible material washed up {e.g heavy
swarms of plankton washed in by ovnshore winds), and over debris left by seals (placentae, membranes, dead
pups). lw rritories which included pengun rookeries were of considerable value once the penguins had
started Lo breed, foy the skuas were apparently able to secure Gentoo eggs and small chicks whenever they
made Kh%:‘ effort, They also had a constant, though less assured, supply of abandoned eggs and chick corpses

wmﬁ‘ulx cH f“vr‘v\rth,rﬂll] 4
eVETr, S(i‘(,”l:h.l pairs seldorn had occe
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il Surveys 1956

from the King Penguin rookery. Rights over these food sources were rigorously guarded and very little
poaching was seen. However, 1t is clear that other sources of food were available outside the territories. On
more than one occasion a bird was seen 1o take off from its roost, circle high over its territory, and fly off
out of sight along the coast, returning one or two hours later to deposit a cropful of krill {no doubt removed
from the crop of a Gentoo chick) at the feet of its chick. It is possible that hunting for food of this nature
' ) ies; f ; T3 seen to visit the

carefully defended and perhaps relatively small, local rookeries. The possibility that the krill was collected
directly from the sea cannot altogether be excluded, but it seems extremely unlikely in view of the general
nature and feeding habits of the birds,
Occasionally, ‘ birds were seen to settle in overwhelmingly large numbers in a
re 1’[‘3“’)”/ ‘vvhich termporarily a:"umtm ned a cnmi de "?t?‘)le bulk of food. Thus’s, ('ll,ﬂ'ing Novemiber and December,

q)f skuas would ﬂy in to lwd on thu remains. [he owners
vl \,«r:ih 50 mm,u;‘. interlopers, would soon become indistinguishable from
nately, then retiring to their roost to watch and returning only to drive
E':»::me:-;“. Among the intruders would occasionally be seen one or more
we sight of others feeding. It 1s suspected that these flocks of intruders
mlhout hn it y. Many were ringed, and were later seen on Salisbury
Hacier which was not divided into tervitories.
March) territorial boundaries began to lose significance.
vefore those which were completing the re r'iNg of their
d uha other no longer defended its property with conviction, and
1z hirds as well as neighbours, could move into the territory without inter-
iransgressed their neighbours’ boundanes before either neighbour had
ry while the vhick wandered or ate. The most persistent and damaging
T seriod, although they still lacked the violence which » h'ﬁ e expected of
apacious a bird, All tevritorial be haviour was abandoned by mid-March, ahorﬂ' u the last of the
Iy bred chicks departed; deculs of the parenis” departures during March and earfv M it are given in
Section 21,

bours, no doubt attracted b
;muwr‘ui e - lm*r m;, birc
L wide exparn:
%du‘ i the

9
v
7

a pair
. ,:;nrni W zmdmi

PRI «mm ‘.‘hic‘if § i
the adults batding »\Ll e nec
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Figuwke 3. Hrown Skua territories, 1954 - 1955,

In the second season the territory pattern was basic wy similar to that of the first year (P ig. 3. As each
colour rmge,d bird returned to the beach from migration 1t was found almost exclusively in its territory of
the previous year, although occusional use was made of d;acent ground until its owner returned. ’\gam
very few boundary disputes were seen, the old boundaries being recognised as soon as both territories were

reoccupied. Two new territories were, however, carved cut of existing ones. That of the Mauve-Silver pair
was occupied by a lone bird at a time when Muauve Right was also unpaired; later the lone bird ;mm,m and
the two were banded. They cccupied the western half of the previous year’s Mauve territory. Although this
area ﬂdL been defended by the Mduw pair and was frequently entered by their chick in its excursions {rom
the vicinity of the nest, most of their activities had been confined to the eastern half where the penguin
rockeries were to be found. In addition, « small strip of the previous year’s Green-Mauve territory wes
annexed, an umimportant streteh where the boundary was somewhat indeterminate. Silver territory arose
from the absence of two of the previous season’s breeding birds, Green Right and Yellow Right. The two
remaining birds paired after imitial ant: gu 11, mdka ng use of the old Yellow territory and a little of the
old Green territory borderland. The spe i ster filled by a stranger who acquired a mate, the
two becoming the Silver Pair.

The ease with which the two new territenes were apparently formed suggested that the arca could, if
necessary, have supportec h . There was, for instance, no obvious reason why the eastern
half of Yellow-Green M‘mlmy dr ave accommodated another pair. It is perhaps significant that
hoth the Yellow-Greens mtmmd uulf i the second season to breed, forming a particularly alert und
beligerent team. Gulls at : wtths there in the sccond season mobbed the Yellow-Greens when
v flew m the area, bur did not wllu.“~“m3d n ’"miicﬁing nests and finally left aitogether. An unmay “l«ed bird
seen frequently 1o seitle on rhu ridge which marked the northern boundary of Yellow-Mauve territory, was
just as frequently driven o the owners whi(.‘l‘l were occasionally assisted by Mauve Rmht I hu
Lerritories ua which both s owners returned early remained intact; those in which only one

rod al m”ni stx that the tire terval between the return of a partieriess hird

we] .2 period during which the unaccompanied owner is unable 1o

wclmzed its territory :f;zltiis?-i~~" settling of single interlopers. Once settled the interloper oo

peguires 4 mate and the two palrs exist :auh‘ by side without further trouble, taking as a territorial boundary
orae natural feature or its proection towerd the sea.
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The territory of a Brown Sku: is therefore primarily a place in which to live and rear chicks without
interference. Secondarily, it is a place in which to feed; a territory containing a Gentoo Penguin rookery
provides an assured food supply once the Gentoos have started to lay, but there is no evidence that skuas
which do not own penguin rookeries as part of their territory are at a disadvantage in feedin g their chicks.
A territory once held seems 10 1emain the property of the holder throughout its life: whether or not it
includes a rookery in any particular year is probably a matter of chance: Gentoos tend to shift their nestin g
sites from year to vear

¢ Pairing

In the first season. all the pairs were established before observations began. All the breeding birds were
then marked, so that in the second season I could follow their behaviour from the moment of return. The
first two or three birds 1o be seen were unmarked strangers, arriving in the first week of September. On the
I'5th of that month fourteen unmirked birds were seen on the cliffs, occupying roosts in Yellow and Green

itories but showing no territorial behaviour. On the 17th, Mauve Right returned and took up its old
tion above the beadland. An anmarked bird was seen in its company, settling at a distance of twenty
metres, flying off when Mauve Right flew off, but taking no part in defending the territory against casual
interlopers. Two days later, this hird was seen to give challenge displays antagonistically at passers-by. For
the next few days the two shared the territory., steadily driving off intruders on the rookery side of the head-
land but ignoring the lone bird which had moved into the western half of the old territory. Their behaviour
was as yel unco-operative, and Mauve Right was frequently seen engaged in a low intensity threat display
(challenge-walking) with the unmarked bird behaving submissively in response. On 25th September, Mauve
Right was seen displaving at birds flying overhead and pulling at tussock grass the tips of which were just

ming to appear throvgh the snow; by the end of the month the two were roosting closely together and
ving as a well-established pair. This was the first new pair to form; in the previous year the Mauve
rowas shightly ahead ol the others in breeding
Mauve-Gireen Left was the seconc marked bird to return; it appeared on 18th September on its old
roost. it was seen to chase oft intruders during the following week, and to acquire a succession of temporary
partners which agan remained a a distance although clearly in association. A permanent liaison with a
new partner was established by 20th Octeber. Its partner of the previous year did not return.

Green Left appeared on the 20th Seprember, disputing the possession of the eastern end of the King
Pengain rookery with its rightful owner, Pink Right. Pink Left was also present, but the two Pink birds,
which had arrived on the same day, were completely unco-ordinated in defence of their territory and both
submissive to Gr sptemiber. hovever, the two Pinks held their end of the rookery against
atl comers and d Green Lett had retired to its old territory.

together i their territory on 23rd September; again they seemed wary
tetended their territory independently for the first few days. On the 25th both left their

)
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AVINg a8 @ pa
vellow Left wa
noundary with €
previous year, Fos
appearnng in amnd being
by the 19th they |
Yellow-Mauve L
the same place on
trern of paming afier an inial spell ol wa 5.
The Mauve-Silver and Silver pairs were late in forming. Mauve-Silver Right is believed to have been the
first arrival, although neither was markec uniil the pair had formed. This bird remained alone throughout
the last week in September, demonstrating against passers-by and occasionally permitting another bird to
share the territory at a distance; on “th and 3th October a settled partner was seen sharing the roost and
displaying against interlopers on the beach, The pair was firmly established by 13th October and subse-
guentily laid a sir
Adso on 13th

old nest site. |

seer for the fisst time on 26th September, sitting on its own side of the old territory
n Left nearty. The two showed slight antagonism but none of the enmity of the

k they reraived apart, cach patrolling its own territory, with Green Left frequently

driven from other territories. By 8th October the two were starting to fly together;

rmed i paic, reosting in the old Yellow territory and seldom straying from it.

t appeared cn its old roost on 30th September. Seen in company with Green Left in

rd Qctober, it was joined by i1s old partner on the Sth, and the two followed the usual

1 stranger was first seen in the old Green territory, calling from a ridge east of the
named alone until 14th November, when a temporary liaison with another stranger was
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established. Throughout this period it defended 1ts area alone, seldom coming into conflict with any of'its
settled neighbours. On 7th November it was introduced to its reflection in the mirror with food in front of
it. The bird approached the food, jumped when it saw its reflection, and stood poised ready for flight with
collar feathers erect. It started a challenge display but broke off, then walked to and fro past the mirror in a
challenge-walk as previously described. It then approacked its image with head lowered, and wings slightly
extended, and beak raised in the manner of a begging chick. It dug its beak into the ground a few times in a
submissive manner, then flew back 1o its roost. This bird was later assumed to be the male of the pair, its
partner, which was acquired on the 23rd, being larger and “retiring” just before the egg was laid. Courtship
and nest-building started immediately on the arrival of the new bird and the single egg was laid five davs
later, by which time most of the other birds were incubating. This became the Silver pair.

1. Courtship, Nest-building and {aving

The Yellow-Green pair, in whose territory the expedition base had been built, was most frequently under
chservation dmm;z the courtship pertod. After paring on return to the territory they were seldom seen out
of each other’s company. mnhmmg o ke p the tervitory clear of intruders, advertising their joint presence
to strangers flying overhead, and feeding kw.)&.ﬂ.‘l’thﬁi on household scraps and seal debris. Sexual behaviour

was not seen until 28th October, when the pair had beer well established for about five weeks. At 183
hours (local time} both were fee

ing on the beach, One siarted a short continuously repeated call. futtered
s back, and stood there precarciousty for a few moments, still calling. The other apparently
ignored these activities und continued to eed undisturbed. The call was heard again from thne 10 time
in the next few davs and at 2000 hours o the 28th another attempt was seen; Yellow-Green Left called
and made several attempis o flutter on 1o the partner’s back, Yellow-Green Right moved away each
tinie, then stood by begging with neck lowared and beak slightly raised in an attitude previously seen only
i fledelings The beak was moved shightl in a vertical plane and a soft piping call was heard above the
fterru Mmi call of the mate, Yellow-Gireen Left w"gurw;m{‘*ci food, which was gobbled rapidly: more food
!‘”caﬁixvmmi and again Yellow-Green Right nte it, thas fime digging its beak firmly into the snow. Yellow
) eft fluttered up on oy s partner’s back once agan. The partner settled on the snow, than shifie
v oas the u pper r bird s tail was brought around to the left and downwards. Yellow-Green Lfe:'i i
.d off iandin i in the spow Dwo migires away and ;
the snow behind in rapud lateral Movem snis. The twa stood for some minutes making small *head
flagging” movements (Tinbe ity then both flew off. They were again seen copulating
afternoon of 4th Novernber, y-Lireen Rugl‘ui occasionally pecking upwards at the Rutiering
. Om the 8th, at 1630 hours, Yellov -Cireen Left was seen to feed its partner on the beach af '“W%" the
>r had begged. and on the 9th at 2000 hours they were again seen to copulate. On the lth at 1700
rs, copulation was again preceded by hegging and regurgitation. Throughout this period Yel 4.«.pwu( ireen
s not seen to feed directly atall; Yellow-Gireen Left invariably regurgitated if caught feeding by iis
2. Up to the 20th no nest had heen discovered, but it seems ‘l«ely by comparison with other pairs
that one or two preliminary nests maght ha e been made butween the 12th and the 20th

AN alh‘mwe(! cupnhnmn Wik dim seen in hc mk m I Pmk L a‘ft i;aw; the «':aﬁ;i E'm" four minutes, and

ento the partne

rapn

partne
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i m 20 F clow-Green territory twenty metres from the site

of the previous j;,/un r. ? W T v comple uﬂ nests were ciose by, A second egg was laid on the 22nd-23rd
of November. Thus about eight weeks elapsed between the return of the pair and the laving of the first egg;
ral behaviour was seer only n the last three and a ha weeks of this period.
The presence of nests was indicatec whea a pair started to defend a particular area by swooping low as
the observer approached. By sth November, all except the ‘Yellmw Greens and the unpaired Silver bird had
two or three nests pw‘m;aiiy Ew‘nm‘i within two metres of the final nest site. In no case was the previous
year’s site reoccupied. Typical sites were on clevated g w}anch with the nest itsel usually raised slightly
above the general level and "]:dc-d M forg prass. Nests were flattened by repeated stamping and settling
on ope small patch of tuil and himed with grass plucked 'tom the adjacent area. Both birds tock part in
nest-building, usually Wsi 1 One !mxi whicts was probabiy female, sitting on the nest for most of the time.
iuzlaimg was intense and spasmodic, an adequate nest being made in about twenty minutes of concentrated
activity.

1§
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For two or three days before the first egg was laid Yellow-Green Right was seldom seen about the
territory. She could always be found near the nesting sites and was prepared 1o challenge passers-by, but
did not fly actively in defence of the territory. This period of “retirement” was also noted in other pairs,

and was a good indication of when the first egg was hkely to arrive. The retiring bird, always the more
bulky of the pair at this stage, remaimed comparatively inactive until the second egg was laid: in cases
where ’)mh defended the territory with equal fervour no second egg appeared. As more clutches of two
were found in skua nests away fmm the area than were seen in the cight nests under constant survey,
§ pnwhlc that visits by the ooserver inhibited the laying of a second egg in some cases. Only the
I Iauw vair failed to lay at all in the second season, although they made three nests on their headland
Ewim:::en“l 29th October and “M' Movember. After mid-November they abandoned the nesting ground
altogether and spent all their time sitting above the Gentoo Penguin group lughu up the Hull
Stolen eggs were not repla 'ca! femoval of a first egg did not interfere with the laying of
oval of either first o1 d eges did not prompt the laying of a third. The addition ¢
already containing one Jdid not inhibit the laying of a second egg.

Efah]m [T} summarises eyg weights, measuremen:s and nesting successes in both sea
just hatching when the base was reheved in December. 1954, but the beach was revisited
and all the territories were searched for chicks

second, and
: 1o a nest

i

bggs were only
| in mid-January

. dncubation and Care of the Young

Two or three days elapsed between the laying of first and second eggs. During this period the suspected
female was usually 1o be found incubating, leaving the nest for short periods only, An uncovered nest was
invariably occupied immediately by one or other of the birds unless both were actively defending the site.
ter the appearance of the sccond cgg the partners alternated at intervals of a few hours, possibly with
degree of regulanty. For example, during the first season Yellow-Green Right usually appeared
it window i time to catch the breaktast scraps at 0900 hours, and its partner usually fed on a
se down o the beach between 0300 and D830 hours. The guard was changed with little ceremony,
1e incubating bivd rising or the approach of the partner and stepping quietly off the nest if ready for
of, Mewly relieved birds were froguently seen to walk immediately down to & pond to drink and paddle;
, they would feed, ¢ hallenge from their roosts or patrol their territories. If disturbed on the nest both
s would fly up to attack ; frequently the bird which had been incubating would find the nest occupied
\ partner after m» alarm imd passed,

Diuring the Arst few (n 3 of incubation both birds seemed eager to incubate whatever the weather. An
exception was the case of the Mauve-Silver pair. whose egg was seldom covered and was quite cold for the
first Tour days, which b WW ned to be mild. As incubation progressed, nests were frequently left by both
birds cnowarm, sy, Nmu ol the eggs was stolen during these periods of absence. On wet or cold,
windy ~J<,1yc-, R 1 mcubated ¢l w{wn Temperatures of eggs and egg cavities, measured with a *Ther-

- ng incubation, are shown in Table IV, The eggs were olive-brown, midxheu with brown-
ks, but Gentoo larger than their own and white, were icu,pﬁul or incubation by
any uf the ~>E« uas 1l ple within iel "|finm('w~s of the nest (Plate [Ib)., Within hall’ & metre of the nest.
King or Gentou "mwc’i uneouched, the birds showing considerable interest and occasionally
abvating copously | g nie aitenpt Lo orack them. Away from the nest. eggs of anv species were
vto be ca

seal ce

~one chick was normally reared from a clutch of two eggs (Murphy,
re o in most s removed early in incubation for embryol glca! and
i 41(3::«2‘1 of the second chick was therefore established in only one ; un-
4 oseason was faver than the first and observations ceased before any of the doub
were hatched, In the one recorded case (the Yellow pair) the eggs hatched within
vother. The first chick was apparently not fed in the intervening time and was found
m ne wt orvits seeond day. Murphy's view that only one chick elicits parental care, the
as lood once the fist has been tended, is discussed later (see Section 3b). There was
s ha( i glh ommg pairs iowed particular interest i each others’ nests or chicks:
rexperiment placed in Yellow territory on four occasions at Wf*m«.iy intervals from
ows gave full threat displays in front of it each time but did not
¢ adopred & begging or submissive posture and was allowed 1o walk

i L‘,‘i‘ it ]”}l EM 7 .
growt b studies
riunte h th

fo
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cach time the chi
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unmolested from the territory. On the fourth occasion the chick, by this time fully fledged, gave a shrill
alarm call as the two Yellow birds approached; its own parents, who had been given a seal steak on the
beach to keep them away during the experiments, umm,dlately flew up, found the chick at once and
delivered a series of violent attacks on the Yellow pair, diverting their attention while the chick ran for
cover. The Mauve chick was similarly respected by the neighbouring Pink pair whenever it ran into their
territory, although its parents seldom allowed 1t to remain unattended in a foreign territory for long.

Three incubation periods, each of thirty-two days, have been recorded. In all observed cases the first
cracks appeared two to three days before the chick was free of the egg, e.g. at the 29th or 30th dav of
incubation.

The chicks ran from the nest witmn a feo hours of hatching, returning only to hide under an incubating
parent. Within twenty-four hours of the second chick’s hatching, the nest lost all significance to chick «and
parent. Chicks seldom moved far from the site, however, establishing runs for themselves with convenient
corners under rocks or vegetation in which to crouch when alarmed. For the first few days the area roamed
would be limited; later the chicks usually moved to another part of the territory altogether. Parents
seemed always to know the exact location of their chicks: chicks were found for weighing and measuring
by searching carefully where the parents” diving attacks were most persistent. On hearing the parents’
alarm calls the chicks ran for a fww yards to crouch motionless; their buff-coloured down wﬁemlcd well
with the surrounding colours of faded vegetation and stones, and frequently the most diligent search
faited to reveal them.

The Green chick was observed daily, and the earlier-hatched Mauve chick at intervals of twa to three
davs. Both spent most of their time lving ir the short tussock grass, occasionally running to another covert
or pecking apparently aimlessly in the tur. A ret umms} ]»dlem was greeted with a persistent low-pitched
whistle, accompanied with slight upward movements of the beak, to which the parent responded almost
immediately by regurgitating food onto the ground at the feet of the chick. Begging continued until a
second or possibly a third su g')pi‘“ was delivered, the chick chasing the adult with body horizontal, head low
and beak elevated slightly. Food included krill, seal meat, penguin chicks and eggs. Frequency of feeding
vas not determined accurately. but both adulls spent much of their time sitting quietly in the territory and
watching the chick, and there was apparestly no urgency or difficulty in feeding ai this stage. Wandering
chicks occasionally approached their sieepung parents, whistling and adopting the begging attitude. They
were seldom successful in cbtaming food immediately, but plagued the parents until they flew off to return

) r and their feathering developed, food supplies were demanded
1eard whustling in the absence of their parents, who foraged almost
] W‘»wlv Hedged chicks hounded their parents on sight an«;ﬂ wandered

urther afield ; they walked ta acterisiic llmxdc with neck and body almost horizontal, wings droop-
ing slightly from their coverts and a generallv furtive air which contrasted sharply with the upright and

fiberate movements of parent birds, g’dﬂ."iltvs were driven away from any food found in the territory . they
seemed unwilting to eat 17 accompanied by the chicks and were actively prevented by the chicks belligerent
titude in the p { food, On 16th | ekruary, when the Green chick was fully fledged, a dead King
I enguin chick on a B(mgr string was thrown over the chit to where the Green parents were standing not far
from the nest. The observer, on the oliff ton, was out of ai vht and could move the chick slightly by ;‘m]hng
the siring. The adults started fecding immafiately, the Green chick, who had been sleeping under a clump
of tussock, raoved up m characionstic attivade, wius(hm. rersistently. Both adults immediately thOd back
while the chick pecked ai random, grasping st a fipper, then a foot, and quite unable to make any head-
way. Green Left moved forward but was pecked by @ rapid upsweep of the chick’s beak. The siring was
putled and rhe King chick moved a metre vy the hill, Both adults dived forward and started 1o tear i,
again stopping and standing back when the ¢hick mos \.:e;‘w‘ orward whistling plaintively. After hald an hour
the chick. still unable 1o bresk througn the penguin chick’s tough skin, lay alongside it keeping the parents
awiy.

On the following day the three were together in the territory. | placed an egg in front of them and
retired to watch, The chwck advanced or the egg and £ wraged under it. Green Right approached and
was driven away. The chick relled the czg 1a King Pe g,um ’s) but did not attempt to crack it. Both
parents advanced, but again the chick drowe them off, pecking at their breast feathers and legs. Greer Left
moved away, pursued by the chick in hegging attitude, s“a::g,argitated a little food, and took advantuge of the
chick's momentary preoceupation to v bock and pierce tie egg with a rapid and efficient jab o the beai.

more {requently; chicks were oit
u“wmmmm&\‘ throughout the
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Both parents ate, characteristically fn turn, and the chick came up just in time to finish it off. The chick then
pursued Green Right, who regurgitated its share of the egg, and all three ate rapidly. The chick hounded
both in turn until they retired up the slope to their roost.

The Mauve chick flew on the fifty- L‘lghth da‘y af ter hatching; when m’)pmached by the Ulwerver it toolk

finally landed irlexp«*nﬂ'w on the hillside. ln pme st ] appeared 10 recog,mse w in the air, p()wssxh y by its calla
and did not display at i1t. The Green chick was seen to flutter from the bank to the tussock, apparently
unable to gain height, on the fifty-ninth day after hatching. When approached on the following day it took
to the air after a short run, flew awkwardly with feet down «"a‘lling continuously and attempted unsuccess-
fullv to land in the tussock tops. [1 finally made an ungainly landing on the hillside after three inelegant

attempts in other places. Flying techniques improved rapidly although the chicks seldom took to the air
except when approached by the observer; they still tended to run and crouch when alarmed. The wings at
this stage were frequently held half extended when walking, in the manner of a Giant Petrel. The adults
came to spend more time away from their chicks. roosting high in their ternitories buf still flving aggres-
sively to their defence when necessary. By mid I‘v arch the chicks were flying more frequently and spon-
taneously and were often seen away from their territories. By the end of March all had left the area in the
company of wandering groups composed largely of their contemporaries.

b Growth of the Chick:
In the first season Mauve and ireen chicks were weighed, measured and examined periodically from
hatching. The dimensions recorded were:
Length of upper mandible from tip to gape with beak closed.
Length of foot from tip of middle claw to proximal end of tarso-metatarsus.
Length of extended wing (excluding feathering) from tip to axilla.

Mauve CHICK
‘ ,,,,,,,,,,,,,,,, ISR —— — |
I Date Length in cms. Date Agein | Weight =~ Length in cms.
‘ Heak Foot Wing Davs | (gms.) Beak  Foot Wing
1’) Fé 6.3 3.12. 2 125 2 }\, 7.0 5 8
3.4 82 14.12. 13 510 12.0
9.8 s 20.12. 19 750 4.2
134 41 24.12. 23 ;1200 6.3
. 29.12. 28 | 1150 3
; 1. 1. 31 1500 -
BECENS 391700
| AEEA N 45 1 1700
! i ‘ 18. 1.5 4% 1700
§ ! ‘vHU 6. 16,5 i
7 16.5
7 165
7 HS

Y LLLOW Mru VE {H1 cxf MAUVE-GREEN CHICK

l'ﬁ»;,wtu Wc g,M | [)cm Weight
{grms i {gms. )

0, 1.54 7. 1.54 540
20 L5 23. 1.54 1500
2. 254 29. 1.54 1400
16. 2.54 1750

Taki g vV, Growth and development of four chicks.
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The last measurement was discontinued when the wings were almost grown, as extension involved a
danger of damaging the structure. Two more chicks, belonging to the Mauve-Green and Yellow-Mauve
pairs, were found for the first time some days after hatching. These were weighed and measured three or
four times in the hope that their growth curves would fit the two more complete sets of data and give a
reasonable estimate of the chicks™ ages. Weights and measurements are listed in Table V, and the weights
of the Green and Mauve chicks are shown as graphs in Figure 4. Their curves agree closely, although those
of the Mauve chick (from a heavier eggz) are clearly heavier throughout. So close a correspondence is pro-
bably fortuitous, and more weighing may have indicated fluctuations which do not appear in the present
CUTVES.
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DAYS FROM HATCHING

Froure 4. Weights of Cireen and Mauve chicks, from Table TV.

The following notes on plumage, growth and activities refer in particular to the Green and Mauve chicks,
deveiopment of which was similar at all siages.
carlier stage for embryological studies. Hotli chicks were seen on their first day with membranes still
attached, but were not disturbed. The Green chick was siili curled, the Mauve chick, a few hours older, was
crouched in the nest probably heeding the parents’ alarm calls. On the second day, the Mauve chick was
hiding below a tussock patch one metre from the nest and was able to run when disturbed. Both were
covered with fawn down, dense and paler «t the roots: legs and beak were bluish grey, with white caruncle.
Eyes were black with blue opalescent pupils. Both chicks were sturdy and active, crouching after a short run
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in response to alarm calls, pecking when handled, and producing their own alarm calls which stimulated
the parents to renew their violent attacks on the observer. The Mauve parents attacked invariably in
swooping dives; the Greens, tamer and more accustomed to the presence of an observer, contented them-
selves with pecking and tugging ai my windproofs or flying off with gloves and weighing apparatus. In the
absence of their parents the chicks crouched when danger threatened; they wandered freely within a few
metres of the nest, but frequently cocked their heads to view the sky and settled when a Giant Petrel or
other bird passed overhead.

Al thirteen days, the Mauve chick s wing quills appeared On the nineteenth day, contour feathers were
appearing. In both respects the Green chick wis two days later. Down remained attached to the feather
tips for as long as four weeks; by the fortieth day ‘both chicks were covered although the feathers, particu-
larly the quills, were still growing. By the fiftieth day they were running freely in the territories, generally
avoiding the long tussock grass which covered the upper half of the beach. They ran with wings extended.
As yet there was no strength in the pectoral muscles and, when folded, the wings dropped below their
coverts giving the chicks their distinctively crouched appearance. Although ted mainly by their parents
they were by this time feeding "1]@«4 from seal carcasses on the beach. The (1»1111\ were fully grown about the
fif fty- fifth day, and flving started ‘mth cases before the sixtieth day. However, it is possible that undis-

sed chicks would not have ventured into the air until later, as very little flying was seen at first, and the
chicks continued o yun from dar ser. rather than fly, for another week.

1. Departure

Territones tended to lose their significance after mid-February, pairs with chicks expanding their feeding
ounds by repeatedly iu'ﬁ%pzm"ng on their neighbours’ property. The Green family took control of the seal
mains at the seaward end of the pool which had previously formed a boundary to their territory, then fed
wd}v in tmm ni m hul whe «)od was pac) lded dally for the Yell‘owwGrecns Thek atler pdlr both of

ary, huw«"\ er, Y(‘I]DW» Cireen ngh: hmght and ro uted Greeﬂ nght in a ﬁvc minute bm. le hy he feudmg,
tray, after which the Greens kept rigidly to their own grounds. Similarly the Mauve familv scavenged
lurthe and further mnto the Pink 1 'wmtww on the King Penguin rookery.
At the same time the ‘olnur nug«m hi*’ds starts :d Lo leave the Beach Ye]l(')w«Rig,ht was not seen afte
id-February, and its pa
yecame insignificant. On lwth Pe“‘»ruary Oxwea ,,,,Lft .JLcompamcd me alung the beaul hmugh its own
!‘c*»mﬁ uny thm wnougrh Yellow u.,m ory with Yellow Left fluttering behind making aggressive displays
rignored. In the 18th, the two were seen in a boundary dispuie by the nest sites:
mmduah}y forcing Yellow Left back across the boundary in a series of threat displays.
Yellow Left prm sted vigorously nt first, then gave a submissive response to each of its opponent’s calls,
finally me T 1o another part of its tervitory. The Yellow territory was also invaded from the other side
utum;jh with less determination . the Pink pair, whose eggs were lost, occasionally chased Yellow Left
from the roost and wandered at will on the Yellow ter rlloxy beach. They disappeared simultaneously on
dth March, and immediately Yellow Left and the Green pair moved into their corner of the King Penguin
um\ ary to feed on abandoned cgw& and Jead chicks.
the terrtories cleared, more of the wandering birds came in to feed: most of these were juveniles,
pabily Hedghings. i dark un ﬂam( )lunmgm anc¢ with incomplete or inadequate display behaviour. They
were chased un compronusingly from occupied territories, but found themselves on equal terms with colour-
ringed trespassers in those from which one o toth owners had disappeared. By 11th March, Mauve Lelt
and the chick had g d Yellows Cireen Right was also missing; both these territories were mvaded, and
Adended only spa cally by the vemaining owners. The invaders sat in close knots about the feeding
unds, occasionally shifting s lwnig when challznged by an owner but settling again as soon as trouble
hassed. Cn 15th March the Green chick was no longer about, Green Right still occupied the territory,
sen Left had moved almost permanenily into Pink territory, using the old roost and feeding on the
cookery floor in company with Yoellow Left. These two were apparently on good 1errmw tearng food to-
gether and sharng newly found 'g_m as though a long-established pair, On [ 7th-18th March a *‘atrom‘!
southwesterly gale blew, and most of the remairing skuas disappeared overnight. Green-Mauve Right wa
the last to g ‘b March, Wandering birds were seen about the beaches and rookeries Mroughom
Aprin, teeding o groups i owhicl peck-orders were apparent but no territorial behavicour was seen. The
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population thinned during May: food was still abundant and the remaining birds were plump and weighed
about two kilos. By the end of May only one bird remained, and this disappeared in the first week of June.

With the breeding birds, departure followed a short period of partial moult; the quill feathers were
replaced with very little alteration in the birds’ appearance. Green Right and Green-Mauve Right were
late in starting their moult, and were the last to migrate. (t was extremely difficult to diagnose the moulting
condition, but no displaced or lost quills were seen after the breeders had gone and it seems likely that the
juveniles did not moult at all before leaving.

Section 3
DISCUSSTION

«. Comparisons with other stocky of Browr Skuas

Ry FERENCES (0 Brown Skuas appear frequently i the literature, but in few cases have prolonged studies
heen made. 1t is difficult (o assess the value of Wiison's observation (1907, p. 64) that the Brown Skuas of
Macquarie Island gave a distraction display. or of Buller’s statement that a captive bird from the New
Zealand area was seen to hold down prey with its fret while tearing with its beak. Both patterns of behaviour
were carcfully watched for on South Georgia but neither was seen. Further evidence on the presence or
absence of clearly defined behaviour patie ns of his nature, would help considerably in determining the
relationships of these birds. A most interes ing series of comparisons has been supplied by Dr. L. E. Rich-
dale from his unpublished observations on the skuas ol Stewart Island and neighbouring islands off the
coust of New Zealand. e reperts seeing o0 more than one occasion three adults (of unknown sex) in ore
territory, and mentions that in most casci two chicks are reared by each breeding pair. The nesis are
pererally as far apart as those of Scuth Georgia ard the general behaviour of the birds is similar.

Feeding habits seem to vary according (o the cpportunities presented. Skuas are invariably present on
any penguin rookeries within their range, and are ofter (o be found in association with small nocturnal
perrels of various species. The diurnal and ubiguitous Fintado Petrels were never molested by Brown
Skuas in South Georgia. Terns, which Irecuently mobbed those skuas in whose territories they were nest-
i rere similarly g m skua atiacks, although South Georgia Teal (Nettion georgicum Gmel.)
were frequently chased when they flew through the territories. Predation on rats has already been men-
tioned : Hall (1900, p. 9) reported that on Jerguelen the skuas habitually took rabbits, effectively control-
ling the population.

b, Compurisony with Reloted Spe

Brown Skuas are members of the well-defined family Stercorariidae, which includes, i two genera,
jaegers (Stercorarius) and skuas (Catharacta). Closely allicd to the gulls, and resembling them in form and
in many of their behaviour patterns, the jacgers and skuas agree in their more or less brown colouring, their
predatory and generally dominating characters, and their ability to live parasitically on the efforts of other
birds by chasing them in flight and forcing them to disgorge food in mid-air. They breed socially (not. as is
generally stated. colonially) in polar and temperate regions mainly where rich seas provide food for large
colonies of other sea-birds. They tav also be dependent on small mammals. Detailed studies of’ thewr life
histories are in most cases lacking, but recent work on Pomarine and Arctic Jaegers, in addition to widely
scatterec references throughoul the literature, provides bases for comparison of the various members of
the family,

wn

reatl Skoa. Territories are usuadly closely packed  Perry (1949) quotes fifty-eight vards as an average
distance between nest sites. Isclated paire are also frequently recorded. The birds feed away from their
lerritorics, mainly on Kittiwake eggs and chicks (Lockie 1952, p. 160) in Scottish localities, and on a variety
of Tocal birds including fulmars (Fudmarus g. glacialis (Linn.)) in Iceland (Gudmundsson, 1954). icelandic
mirds alse feed on surface fish and offal, and the size of population may have fluctuated with increasing and,
fater. decreasing trawling activities since the beginning of the century. Two eggs are laid and both chicks
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Mylne, :n & personal communication, mentioned that he had not seen a distrac-
, and that second clutches are laid after nest-robbing in Shetland.

are usually reare
tion display in this spec

Chilean Skua. Litde s known of this subspecies, which apparently lays two eggs (Housse 1942, p. 381)
and nests in iism')izm(m‘

I,

MeCormick Skue. Wilson (19G7, 1. 70y records seeing these birds in colonies, usually associated with
Adélie Penguins {Pygoscelis adelive Homb.). During three years in southern Graham Land, | have ob-
served many isolated breeding pairs: some lived at the expense of Adélie Penguins, but others did not
appear to be associated with concentratinons of other species and were probably living exclusively on seal
carcasses near the 1 LIS base. Two eggs are laid; Wilson mentions fights between the chicks and the
early disappearance of ane from each clutch. T was never able to record the survival of more than one chick
from any clutch

Pomarine or Pomatorhine Jaeger (Stercorarius pomarinus ( Temm.)). Pitelka et al. (19553 and b), studying
a population at Pomnt Barrow, Alaska, found that the numbers of birds, and hence territory size, varied
with cyclical fluctuations in numbers of Brown Lemmings (Lemmus sibiricus) on which they preyed almost

clusively. Nc@a‘m;g_:z was not seen at all during 1951 and 1954, which were years of few lemmings; in 1952
"cullw e"*f ahout ! | {'i acres wirh 2500 feet (a modal figure) between nest sites. Lemmings

‘ for lemmings, and the territory size of the jaegers was
etween nests. Approximately four to five times as many
«d almost exclusively within their own territories; nesting
more crowded conditions, Families extended their territories in mid-
ner, 1'1101“)&% A% @ e ult of hv lu*nmum shortage at that period. No distraction display was seen;
generally behaviow was similar t that of the Brown Skua.

IPIEOries wer W';

plentiful in ¢
d to eigl‘
s b WJ i 1

~

Arctic Jaeger ( Stevcorarius parariticus (Lann,) 5 Williamson (1949b et seq.) has studied ]»upuldtlonu of this
: for a number of seasons on Fair Isle. Ma,\ ked birds have been found to return yearly to the same
rritories are losely grouped (Perry (1948) gives an average distance of seventy-seven
in Shetland). staple foods are fish pirated from kittiwakes and other sea-birds. Two
; I Williamso o o, 699 and 9097 rearing of both chicks in three successive
nibies tend o move therr territories ;xw:ry from nearby Great Skua nests as the chicks develop;
there s a marked distraction (!nsp' ay w Wn!lmr 1son 1949a), the value of which Lack (1932, p. 67) questions
s relation to po é and indeed, within most of the birds” breeding range.
Crudmundsson (1954) cland may be grouped or widely spaced according to the
errian.

rer | us ongicawdus Vieilot). Little information 1s available on this species, which
PO TESC mhh the Pomarine faeger in most 1espects. Some authorities mention a distraction display:
he ["‘»m,,im are apparently terrtoril, feed mainly on small mammals while breeding, and lay two eggs.
5000 Davies and T M Praser E‘__.wwl observing near Selkavaara (Swedish Laplandy in 1955, reported
"lm%i“’ Sfour n b with one e | ;omc*d each covering an area of one to twe e miles.
Food pellets ¢ | remnains o voles, reindeer hair, Ericaceous seeds and Empetrinn berries (person;il
munication

Territorial behaviour s commaos (o all members of the family, but the actual significance of the territory
considerably fram apm les tu specizs. Pomarine and Longtailed Jaegers feed within their territories

ge size of territory in the Pomarine Jaeger has been shown to vary
s in any year, the density in turn varying with cyclical fluctuations
acgers, when feeding on microtines, may similarly be controlled. 1t
>nids more on marine sources for its feeding and in most cases the
Arctic Jaeger territories are significantly smaller, in these circum-
species; they are also more closely packed and localised

vare
during the breedr
considerably with t

the abundance ol |
5, however, that 1

stances, than are b

xithin easy reac b of 1 mmply

n s ‘*mla ret and elsewhere 1o
:. shoare again small and closely packed. The McCormick Skuas observed by Wilson were

ently similar, but those observed by me were undoubtedly feeding and nesting in large territories

b other. Brown Skuas and possibly Chilean Skuas are also in the latter category; the

tows the pattern of the Arctic Jaeger, feeding away from

appar
remote from
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Brown Skuas seen in South Georgia seemed to be basing their economics on the probable presence of
Gentoo Penguins in their established territories, being sufficiently versatile to be able to breed successfully
in those years when the penguins are not present. In the possession of this quality they differ funda-
mentally from Pomarine Jaegers. which do not breed during years of lemming scarcity.

The tendency for skuas and jaegers to lay two eggs and rear only one chick is also worthy of comment.
Williamson (1949, p. 25) reporis a case in which one of a brood of Great Skua chicks did not respond to
its parents’ invitation to feed, and died of starvation. Perry ( 1948, p. 85 et seq.) gives evidence of bad weather
and predation accounting for the deaths of half the chicks belonging to 113 pairs of Great Skuas; the pairs
were assembled in groups from some of which no chicks were lost at all while from two other groups 44 %]
and 379 were lost. Isolated pairs of Arctic lacgers were less successful than were those breeding in groups,
mainly because of the activities of predators wop. ¢il.. p. 171). Williamson (1951a, p. 238), discussing the
same species, mentions that two chicks of « hrood are ant agonistic when placed side by side lor plumage
comparisons, and Wilson’s record of fighting in McCormick Skua chicks suggests a similar tendency
Murphy's interpretation, previously quoted, would suggest a lack of plasticity in the behaviour ¢f the
Brown Skua which is not generally characteristic of the species, but further investigation is required before
it can be judged whether the death of one chick rom each brood is related to feeding difficultics in any
locality or to innate behaviour patterns in adults or fellow members of a brood.

All skuas and jaegers are migratory, leaving their territories shortly after their chicks achieve independ-
ence and returning from four (o eight weebs before the start of the next breeding season. The intervening
nme is apparently spent at sea (Wynne-Tdwards (1935, p. 298) for Pomarine and Longtailed Jaegers
Witherby et al. (1941 et seq.) for other northern species). Migrations may also be extensive; Sladen (19!
records an Arctic Jaeger m the Antarctic, and Murphy (op. eit., p, 1007) records the taking of more than
ene MeCormick Skua

. Comparisons with Gulls

Tinbergen’s account {(U133a) of the Herring Gull (Larus argentatus argentatus Pontopp.) provides many
points for comparison: the behaviour of the Brown Skua 1s seen in general terms to be that of a gull from
which social elements have been removed, and to which have been added other elements fitting the birds for
their more solitary life. Typical releasers of social behaviour, the “call note”” and “‘alarm call” (op. cit.,
p. 10) are absent from the Brown Skua repertoire; the “trumpeting call” and *“‘charge call” are represented
in skua challenge calls and alarm calls wheu flying to attack. “Choking” in the gull may correspond with the
conversational quack of the skua, an antiphonal call indicating uneasiness or low-intensity alarm ; this call
was occasionally heard between paired birds at a nest site but the actual circumstances and significance were
not discovered. Food-begging behaviour in courtship and the male copulation calls are very similar in the
two species. Most of the threat behaviow described by Tinbergen can be recognised in the skua: m the
latter species, however, hasis is laid o1 energetic defence of an established territory rather than cn the
establishment of balanced relations with other birds of the same species, and the threat postures are seen in
paired Brown Skuas only during the short period between the return of migrants and their re-acceptance of
cerritorial responsibilities, Once the territories have been taken up, the isolation of the birds reduces the
aecessity for threat postures other than the challenge call.

Fhe presumably cryptic coloration of the Brown Skua is also typical of a non-social animal; it 1s perhaps
significant that, in a famuly in which all species and subspecies are notable for colour variation, it 1s the
more sociable jae which show marked colour dimorphism as well as seasonal colour variations
(Southerr: 1943, 1944). A special advertisemernt decoration, the wing-bar common to skuas and used in the
fuil dispiay which accompanies the challenge call (Plate 1), is less prominent as a feature of display in the
AEETS,

{1 is interesting Lo note certain other gualities which seem to be associated with the more independent
type of breeding. The Brown Skuas of South Georgia and the McCormick Skuas of southern Graham
Land. were, as individuals, remarkably alert and self-sustaining creatures which seemed far better equipped
to deal with varying circumstances than were the gulls with which they came into competition {rom time to
tirae. They missed fewer opportunities for feeding, responded more quickly and certainly to the exira
feeding afforded by the presence of man, and were less responsive to the alarm calls and movemenis of
other members of their species than were the aver-timid and ever-alarmed gulls.
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d. Reiations with “Hosr™ Species

Brown Skuas in South Georgia appear to feed their chicks almost exclusively on food which Gentoo
Penguins supply to their young. For this to be possible every year, some co-ordination in the time of
faying is required between the two species. In the two breeding seasons studied there was evidence for such
a co-ordination. The second season was about two weeks later in both species; Gentoos start their nesting
behaviour as their sites clear of snow, and the snow cover persisted for about two weeks longer in the
second season than in the first. I the second season skua eggs were not laid until the first of the Gentoo
1s were laid, and it seems likelv that a similar condition existed in the first season tco, In both years the
irst chicks of both species emerged at about the same time, the Gentoo incubation period being about four
days longer than that of the Brown Skua (Gwynr, 1953, p. 10). There was no evidence that the skuas were
held up for the same reason as the Gentoos (i.e. persistent snow cover) in the second season; they were
apparently ready to breed for twe or three weeks before they actually started and it is difficult to say why
they did not unless their own laving was in fact determined by the laying of their “hosts”. The King
{

enguins started laying on 25th November in both years; this was, however, later thar the laying dates of

Gientoos and skuas in both years and it is possible that by that time the lateness of the beginning of spring
in the first season was of no account. More evidence is needed, but it seems possible that a physiological

fink may be present relating such a “parasite’” to a host on which it may depend so closely. A similar state
of affairs is reported in the two years studied by Pitelka er al., where both lemmings and Pomarine Jaegers
related their breeding seasons equally closely

SUMMARY

CATION of Brown Skuas  Catharacta skua lonnbergi (Mathews)) on South Georgia was studied in
and 1954 breeding seasons. Breeding birds were colour ringed in the first year; where both survived
it was found that they returned to the same territories in the second season to re-form old partnerships.
The birds were strongly territorial but little boundary fighting was seen; boundaries were basically the same
in both vears although the area held two extra territories in the second year. Taxonomics, the habitat,
feeding, antagonistic displays and breeding behaviour are discussed, and behaviour is compared with that
of other skuas, jacgers and gulls.
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PLATE I

{a) The beach near the base hot in summer, from the eastern end.
(b Challenge display, The Yellow pair on their cliff-top roost,




(a) Yellow Left incubating.

(b) The Green pair with a Gentoo egg.

(o) Girgen Left settling on a Gentoo egg alongside its own,
d)  Cireen pair tearing a Gentoo embryo.
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