
Core l l a .  1994 .  1A (2 ) :3 /  40

ASPECTS OF BREEDING CHRONOLOGY AND SUCCESS
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At l\4agnetic ls and, an east Antarctic coastal site, the breed ng limetable of Antarctic Skuas was
simiar 1o lhal reported lrom other si les. Breeding success ranged between 62 and 65 per cenl over
lhe lhree seasons 1986/87, 1989/90 and 1990/91. This s high compared wilh most previous studies
and seems related lo a high Adelie Penguin: Skua nesting number rat io and consequent high lood
availab I ty. Mosl rnorlaLty was due to eggs being stolen by other skuas.

INTRODUCTION

Muclr work has bccn carricd out on skuas. with
particular attcntion being paid to the factors that
influcncc blccding success (see Furness 1987).
Blcecling success has been correlated with tinlinA
of  b rccd ing  (Wood 1971:  Furncss  1987;  P ie tz
1987) .  la t i tudc  (Young 1977;  Hcrnmings  198,1 ;
FLrrness 1987). weather, particularly storms
(Young 1963a:  Spc l le rberg  l97 l ;  Ensor  1979) ,
and rbundrncc of food (Tril lmich 1978). Food
abundance irppcars to afTect the degree of aggrcs-
sion infl icted upon thc vounger chick by the older
(Wi lson  1907) .  S ib l ing  r i va l ry .  p resumably
promptcd by hunger. also prcdisposcs thc
1'ounger chick to starvation. exposure and pre-
da t ion  by  o thcr  b i rds  (Young 1963a;  Spc l le rberg
l97 l :  Proc tor  197-5) .  Th is  i s  p robab ly  an  cxample
of the classic brood rcduction phcnomcnon where
broocl size tencis to bc adjusted to food avail-
abil it) '  b,v thc st ryation of the smaller, later-
hatchcd siblings (Lack 1954). According to this
theory. in ycars of greater than avcrage food
ava i lab i l i t y .  the  second skua ch ick  i s  morc  l i kc ly
to  surv ivc  (see Parsons  1975) .

This studl aimed to trsscss the breeding success
of the Antnrctic Skrr|\ Cothaftlct1 ntuttormicki ut
Masnet ic  Is land (6 l t '30 'S .  77 '50 'E) .  h rur
kilLrnrctrcs olishorc fronr Davis Statictn in Prvdz

Bay,  Antarc t i c l .  Here ,  skuas  usua l ly  ncs t  in
.ssoc ia t ion  w i th  co lon ics  o f  Adc l i c  Pcngu ins
Pygoscalis adeliaa.ln Pryclz Bay. Adclic Pcnguins
provide an important food source for skuas
tl lrougllout thc pcnguins' blccding sczrson (Glccrr
l9tl6; Norman an.l War.l 1990).

Dur ing  : . t tmmer .  thc  i : . l r rn r l  su lpor l \  i r ln r , )x i -
matel)' 17 000 pairs of Adelie Penguins
(Whitchcad and Johnstonc 1990). approximatcll '
50 pairs of Capc Pctrcis l)aption c:upensa.2(l3l)
pairs of Snow Pctrcls I'agodroma niyea, ztnd tn
unknown number of Wilson's Storm Pctrcls
O<canitcs orcq icuJ. Data on thc timing of breeci-
ing ,  lay ing .  ha tch ing  and ch ick  surv rva l  were
obtained to assess the factors influencing tl le
t r rccd ing  success  o f  the  Magnet ic  Is land skuas .
and to  cnab lc  compar isons  w i th  s tud ics  l ro rn
o ther  s i tes .

METHODS

This study was carricd out ovcr threc summers.
1986/87. 1989/90. and 1990/91 at Magnetic lsland.
Dur ing  thc  l9 lJ6 / lJ7  sumrr rc r  (18 .11 .86  1 .3 .87) .
skua nests on Magnctic Island wcre nronitorecl
cvcry threc da)'s. In thc 19ii9/90 scason onc count
o I  thc  nunr t rc r  o f  pa i rs  t l la t  ncs tcd .  and Ia tc r ,  a
count  o f  the  ch icks  rcarcd  was nradc  c losc  to  skua
f ledg ing  (7 .2 .9 { ) ) .  Dur ing  thc  1990/91  suml r rc r
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(10 .  r  1 .90  t6 . t . 9 l ) .
or l  i l \ ' c r  i tgc_  c !c fv
( l i r te \ .  incL lb l l  ion
sLl lVlv i t  l  f l lCs \ \ 'e t  c

sk  ua  ncs ts  wcrc  r l ron i to tcd .
t \ \ ' ( )  ( l i r \ \ .  Dc ta i l s  o i  lav ing

Ic l iods .  ha lch inp  ( la tes  and
lccoltlecl.
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In  thc  l9N6/S7 scason.  i l  ncs ts  \ \ ' c rc  occup ic t l .
i t l l  pa i rs  l rLv in i :  t \ \ ( )  csgs .  Tu 'o  pa i rs  tha l  la i le t l .

Ie - la id  c lu tches  o i  l$o  cggs .  Scvcn leen nes ts  wcrc
active in thc 1939/90 scason rvith 3.1 cggs plo-
t luccd .  In  thc  1990/91  scrson.  l6  pu i rs  cuch l l id
tw{ )  cg-qs .  Thc  loca t ion  o l  ncs t  s i t cs  on  Mugrc t i c
Is ianr l  a lc  shou 'n  in  F igurc  l .

I .u f ing  dur ing  thc  l9 i i6 / f i7  scuson occur rcd
bc twccn l5  Novcnr t rc r  lnd  -5  Dcccnrbcr ' .  Sccont l
c lu tchcs  wcrc  lu ic l  l6  c lavs  a f tc r  thc  in i t i l l  oncs .
Du l i rg  thc  1990/91  scuson.  Iay i r ! .  bcg i r l  i r  thc
l  s t  wcck  o l  Nurcmbcr  anc l  con t i r rucd  un t i l  7
L)cccnr t rc r .  Thc  i r l t c rva l  i rc twccn t l rc  luy iD l l  o l  thc
first ancl sccontl cggs at f()rrr Dcsts avclagccl
2 . 3  t  1 . 3  d a y s .

ln  1990/91 .  ha lch ing  occur red  l te lwcen I ( r
Dcccnrbcr  lnd  .1  . l lnuarv .  t l l c  sccoDd c lu tch
h i l t ch jng  on  17  J  nu i i r l ' -  Scvcn knorvn  incL lba t ion
l rc r i t rds  avcragcd 27 .7  +  l . l  days  ( rangc  27  30
d i lvs ) .  Thc  pc t iod  f lo rn  ha tch ing  to  l l cdg ing  was
(r0 clavs.

Ovcra l l  b recc l i r rg  succcss  v l r i cd  l i t t l c  [ )c tween
l l l c  th ree  ve i r rs  o i  th is  s tU( ly .  ra r lg ing  t )e tueen
62 anc l  65  pcr  ccn t  (Ta l ) l c  l ) .  Most  n ror ta l i t y
cvcn ts  occLr r rcd  dur in ! {  thc  incubat ion  phasc .
rvhcn cggs wcrc prorc 1o bcing stolcn by othcr
skuas  (Tab le  2 ) .

DISCUSSION

Dul ing  th is  s tud_, - .  thc  numbcr  o l  ac t i vc  ncs ts
var icd  hom lJ  lo  17  across  thc  ycars  (F ig .  1 ) .  As
in  p rcv ious  s tud ics  o f  thc  Antarc t i c  Skua (Furncss
1987) .  i r  rnax imum o l .  two cggs  wcrc  la id ,
apparcntlv thc lnost a skua can incub|tc ctlbctively
(Anclcrsson 1976). I 'hc samc ncst sitcs wcrc uscd
in  a l l  th rcc  summcrs  o f  th is  s tudy .  Rc- lay ing  in  i r
nc\\, ncst was \\, ithin 20 n of thc init ial Dcst sitc.

T l rc  t in r ing  o l  l iLy ing  was s imi la r  to  Antarc t i c
Skuas ncs t ing  a t  loca l i t ies  up  to  10  degrees  fu r ther
south  (Young 1963b:  Young 1977) .  Th is  confor rns
witl l  thc good corrclrt ion bctwccn hying clatc and
l i r t i tuc le  l i r r  thc  Sub i l r r t iuc t i c  ( l j rown)  Skua C.
hntnltctgi but not thc Antlrrctic Skua (Young
i977). Thc obscrvcd plasticitv in the SublDtarctic
Skrra syslenr prol)ablv rellccls l l leir nrorc Dortl lern,
lcss hitrsl] cnvironn]cnt. I 'hc rangc ol thc Antarctic
Sku l .  I )owcvcr .  o l fe rs  l i t t l c  f l cx i t r i l i t v  ( luc  to  thc
l i r r i t .  r l  I ' r ' t . , l i r r - c  ' , , 1 r , ' 1 1  i n l P n s t  J  I ' r j  t l r .  h : r l s l r ,  r '
c l i r la t i c  cond i t ions  a t  thsse  la t i t r rdcs  (Young
l ( )77) .  r rnd  la l i r rg  c l i r t cs  a rc  s in r i la r  th roughout  i t s
lu t i tud ina l  n rncc .
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Eggs laid
Eggs hatched
Hatching success (o/" )
Chicks fledged
Chick success (%)
Overall Breeding

success (7.)

TABLE 1
The reproductive performance of Antarctic Skuas at Magnelic

lsland from 1986117 to 1990/91.

1989/90 l990t9l

Skuas Stercorarius skua skua was 73 Der cent-
Subantarctic Skuas 7l per cent (Furness i987.1 and
another study of the Antarctic Skua reported 66
per cent success, the last being strongly affected
by storms (Ensor 1979). Most mortality occurred
during incubation, largely the result of predation
by conspecifics. Young (1963a) and Spellerberg
(1971) reported inclement weather to be the
major contributory factor to egg loss.

Chicks at Magnetic Island fledged at 60 days of
age although, as Burton (1968) also noted, they
began short flights earlier than this. Young
(1963a) noted the first fl ight of Antarctic Skua
chicks at 49-59 days. Breeding success was similar
to that reported for Pointe Geologie of comparable
latitude, but considerablv greater than at the
more southerly Cape Bird" and Cape Royds
(Table 3).

The low chick mortality at Magnetic Island was
due to intraspecific predation and weather. Sibling
aggression may worsen this by exposing the
second chick to adverse weather conditions
(Proctor 1975; Young 1963b; Spellerberg 1971).
Both the survival of chicks and the observed lack
of sibling aggression on Magnetic Island contrasts
with earlier findings (Wilson 1907; Young 1963b),
that two chicks in a brood rarely survive to fledge,
the older directly or indirectly causing the death
of the younger. According to Young (1963b) and
Proctor (1975) lack of food, or weight loss, in the
older chick results in aggressive behaviour toward
the younger sibling, whereas an abundant food
supply allows greater attendance by parents,

1
t 9

The laying interval of 2.8 days between the two
eggs is within the range of 2-3 days reported by
Furness (1987) for skuas in general. Re-laying of
clutches was recorded on three occasions durins
this study. in mid-December. late December and
early January. This differs from Burton's (1968)
report that the loss of only a single egg was
replaced by re-laying one egg, and not a complete
clutch. The incubation period of 28 days was
similar to that found by Young (1963a), who
noted that 93 Der cent of chicks hatched after 29
or 30 days, and all between 29 and 32 days.

The survival of Antarctic Skua eggs during
the 1990/91 season was 74 Der cent. Previous
authors have noted a range bf 60-70 per cent,
with losses due to Dredation. weather and food
(Furness 1987). Hatching success in Great

TABLE 2
Details of mortality events at skua nests in the 1986/87 and

1990/91 seasons.

63

34 34

74
22 2r

8,1

65 62

TABLE 3
Breeding success of lhe Antarctic Skua.

Number
% of % ofrotal

eggs laid mortality Breeding
Latitude success Referencc

(%\1986/87:
Egg loss
Egg/young chick
Chick eaten

1990/91:
Eggs: stolen

failed incubalion
Chicks: stolen

causes unknown
Fledging:

causes unknown

4 7
45
57

63
6l

62
20

66"20',
66'31',
66'40',

46
9

54

8

8

l 7
t7
3

2 l
6
3
6

3

5
5
t

l -

2

I

Windmil l  L
Haswell  I .
Pt. Geologie

Pt. Ceologie
Magnetic I .
Magnetic I .
Magnetic I.
Cape Bird
Cape Royds
Cape Royds

osj::,

'77.15'

77.33',

Eklund (1961)
Pryor ( 1968)
JouventiD and Guil lot in

(t979)
Le Morvan er a/. ( 1967)
1986/87 this study
1989/90 this study
1990/91 this study
Enso r (1979 )
Spellerberg (1971)
Young (1963b)*presumably by skuas; +egg breakage.
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rc t luc in i :  p t -cd i r t io l  on  ch icks  bv  conspcc i l i cs  l tnd
thc  rn rpac t  o l  thc  rvca thcr  ( l , roc to r  i975 ;' l  

r  i l l n r i ch  l97 f i ) .

' l  
hc  b r  ec t l ing  succcss  lna l  lack  o f  s ib l ing

ag.rlrcssion i intongst t l lc Magnctic Islancl skults
( rc t luccd  b loo t l  rc ( luc t ion)  n tav  bc  l inkec l  w i lh  an
ab Ddunt  t i roc l  sLrP l t l r  (Ade l ic  Pcngu i l rs ) .
[ ' cng t r ins  a fc  l ]  sp l t i i i l l \  unr l  l cmpora l l v  p rc t l i c t -
l rb lc  l i x rd  sour -cc .  r rn l i kc  tna l i rc  t (x )o  sou l -ccs
*hosc  l rcccss  cn l t  l ) c  vc rv  r l cpcnc lcn l  upon
\ \ 'e i r lhc f  (P ic t r  l9 i l7 ) .  Th is  tna l  t cducc  parcn t i l l
l i r l l rg ins  t in tc .  t r l lou ing  u  u rc t r t i r  dcgrcc  o l  ch ick
s u p c r v r s l ( ) n .

Whi tche l t ( l  and  . lohns tonc  (  1990)  es t in r i t t cd  thc
Ar ic l i c  PeDgu in  popt r la t ion  o f  Mi rgnc l i c  Is lund to
[ )c  u l )o l l t  l7  000 p l i rs .  Th is  equu ics  to  a  n l t io  o l
I  0 ( ) l  pcngu in  p l r i rs  pcr  skua 1 ta i r .  con tpurer l  to
35( l  r r t  C  apc  Ha l lc t  (Mahcr  l9 ( r ( r ) .  230 a t  ( iapc
I lo r r l s  (Yount  l9 ( r . i l ) .  i t l c l  150 a t  Capc C ' roz ic r .
(Woor l  1971) .  Th is  g re  a te  r  pcngu i r ) :skua r i t t io  a t
i \ ' I i rgnc t ic  Is lan t l  n ra l  h iLvc  ar r  in tpor tan t  bcar ing
on lhc  l rbun( l i rnce  o i  foor l  anc i  l csu l tan t  parcn ta l
i l t l en( l i l  cc  anc l  s ib l iDg aggress ion .

Ml -qnc t ic  Is lan t l  mar ,  bc  an  unusrLa l  s i l c .  $ , i th
i t s  cxccpt i ( )n i r l lV  lon  skua ncs t i tg  dcns i ty  jn
rc l l r t ion  to  thc  av l r i l t rb lc  l i roc l  rcsor r rce .  and thc
lc \ \  \ ' i l g I lLn t  non-brec t lc rs  o t tsc rvcd  thcrc .  Wc
pro l )osc  t l t l l  thc  h iqh  l ) rccc l ing  succcss  is  p rob lb lv
i l  co lsequencc  o l  l l t i s  lo$ ,  dcns i tv  lnc l  the
r r ' \ l r l l : | l l l  , ' l - \ l \ r r  l n i r \  l , '  I \ \ ' , 1  , r h  l l ) L :  j | | r r I I L I i I I r L

pred ic t l r l ) l c  Adc l i c  Pcnqu in  l i ro t l  rcsourcc .' l  
h is  $ou ld  a lk r$ .a  g rea t  dea l  o f  paren t r l  u t tcnd-

i incc .  t l r c re l ) t  m in in t i z ing  i l l t r i r spcc i f i c  p rc t la t ion .
s ib l i r t i t  in l l rn t i c idc  an t l  thc  c f fcc t  o f  l )ad  wc i l thc f .
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