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SEASONAL ABUNDANCE. MARINE HABITATS AND
BEHAVIOUR OF SKUAS OFF CENTRAL NEW SOUTH WALES

K. A.  WOOD
7 Eastcr Avcnuc, Mangcrron. NSW 2500

R(rcivad 23 Nor?D$?r t988

Between April 1985 and March 1987, monthly cruises were made from Wollongong lo approxi-
mately 66 km east. Using 20-minute censuses, the abundance of skuas was determined seasonally
and In manne zones classified as inshore, offshore, neritic and pelagjc. Regularly occurring species,
lisled in descending order of abundance, had the following zonal and seasonal distributions: pomarine
Jaeger Stefcorarlus pomarrus, most abundant, mainly otlshore, November to May; Arctic Jaeger S.
pafasftlcus, inshore, October to May; Long{ailed Jaeger S. /orglcaudus, otfshore and pelagic, October
lo Marcht Great Skua S. skua (least abundant), offshore, May to September. South potar Skuas S.
maccomickiwere nol seen. Arctic Jaegers repeatedly parasiiised Silver Gulls La,'us noyae hollandiae.
Characteristics o, behaviour are compared.

INTRODUCTION
Skuas (Stercorariidae) visit thc seas off south-

eastern Australia. Both Millcdge (1977) and Barton
(1982) have previously estim.atdd thcir seasonal
abundance, mainly frorn shallower waters over
the continental shelf (maximum depth of water c.
200 m), but the relationship between abundancc
and distance ftom shore has not yet been reported.

This paper describes a quantative analysis of
relative abundance in marine habitat zones east
of Wollongong (34'25'S., 150'54'8. ). Behavioural
no tes  are  inc luded where  appropr ia te .  Data  were
obta ined be twecn Apr i l  1985 and March  I9g7
during 25 return ocean cruises from shore to well
beyond the edge of the continental shelf. The
average cruise distance was 66 km eastwards
(99ptl - 2_500 m) whereas the shelf edge (deprh
200 rn) is about 34 km east. The maximum debth
encoun lered  was 4  200 m.  Observa t ions  to ta l ied

about 2 000 sq km, in a subtropical region
(Ashmolc 1971, Shuntov 1974) which is generally
rich in avifauna (Serventy et a/. 1971). Watchcs
were made continuously from the stern of
a l4-metre vessel, as fish remains and animal
tats were cut into picces and tossed ovcr-
board to attract birdi. At about cisht-minute
in le r ra ls .  and whenercr  a  chang< in  ahundance
was noticed, scans covering 360 degrees were
conducted. All skuas within a radiui of about
250 m were counted afier identif ication usins
8<40 b inocu la rs .  Dara  were  , rb ta ined l rom th i
observations of successive periods of approximately
20 minutes. Within each period were assessecl
the highest number of individuals of each
specles seen together while following the boat
or  s i t t ing  on  lhe  u i l te r ,  and thc  iumula t ivc
number of discrete individuals of each snecies
seen_ pass ing  by  or  s i t t ing  on  the  water .  Thesc
numbers were added to give the 2o_minute
census data. This method has unavoidable biases
w.hich-!ave been recently reviewed by Tasker c/
al. ( lq84\ bur the resuirs presenred should be
comparable_ with other shipboard surveys if a
similar method is adooted

218 hours  over  a cumula t ivc  c ru  i se  d is rance o f
I .540 km.

STUDY AREA AND METHODS
The study area and methods will be described in

dctail clsewhere. Briefly, the area surveyed was
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Thc n t : r r ine  l t i r l r i t i t l .  rcco . r ) , / cJ  $er ( :  thc
r n { n o r E  . / , ) n c .  t h c  i l r c i l  w i l l l i n  X  k m  . | i  t l r c  n r l r i n _
land;  thc  o t tshorc  zonc .  l rom 8  kn  to  the  e i ige  o f
thc  cont incn ta l  shc l f  (c .34  k rn  cas t ) ;  thc  n i r i t i c
zonc  whcrc  dcp ths  arc  <200 m and inc ludcs
lnshore and offshorc; thc pelagic zonc whcrc
depths arc >2(X) m. This con;ention lbllows TLrck
(1960) ,  Ashmolc  (1971)  and Bar t te  (1974) .

,  
F o r : t g i n q  r t  r r r r ,  : r r e  I r r l l l  c r p l : r i n c c l  i n  H i r r p c r , . l

, i /  ( l ( )85) .  Scr rs , r l s  r r rc  de t rn i t l  i l  B l l rkers ' , , r  , r1 .
(lt)t. l , l). Vertical strata in air are classificd as low
(<20 rn ) .  m idd lc  (2G50 m)  and h igh  ( (n r l80  rn ) .

Thc plumagc character istics describcd bv
Dcv i l le rs  (1977) .  Har r ison  (1983)  and Rosc la r i r
(1983)  werc  uscc l  to  i t l cn t i f y  sku i rs ,  the i r  morphs
and p lumage phascs .
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TABLE 1
R ( l i , l i ! ,  . r h '  r , l . U r . .  , , t  , ^ . ' \ k L .  J u r i r , r . ' i , \ 1  . | . r . . ' r u r \ J \ o t t

W , , i . , '  ! , , I . t  l .  r r r r q r r  A t r r l  t . r \ - l r r J  \ t , , r , h  , , , x -

Spccics
Nunrbcr ol
i nd i v i dua  l s l e r  e e n  t

YEAR & i '1ONTH

Rt, tu lh(  . thut tdutu.  o l  \kru\  o l l  wot tonpnt.  Nu
. \ t ) tuh Wul(  hatr t tn Apr i l  1985 Ml Ml t th 1987.
()pLt t  ( t r (k\  rct ) / (01 t  t . ) lu l  t ) l  on( t ,  t r l )  h ik l r .
(  t r is .  ldtd l ( ) t  )7 Sq, t .Dih. t  l t )36 dnd F.bnt t r \ .
t ' t ^  t  ' ,  ' t , , , t  . , \  t , , t ! !  t u , u t t \ ' t  , . '  t t t . r t ,  t . l t , a i  .

Grcat  Sku:r
?\rcLic Jrc{er
Ponar iDc Jacgcr
LonS-tai lcc l  Jacgcr

RESULTS AND DISCUSSION

Dur ing  thc  two ycr r  per iod  I  was  unab lc  to
attend the regular ntonthly cruiscs on 27 Sep,
tcrnber 198(r and 28 Fcbruary I987. Estimarcs i)f
thc  to ta l  numbers  o f  inc l i v idua ls  observcd  dLLr ing
these two c ru iscs  $ 'e rc  k ind lv  supp l icd  by  D.  IL
F ischcr .  A f tc r  cor rb in ing  n iy  20-minutd  ccnsus
dlta with thc cruisc estinzrtcs tirr Scptcmtrcr l9E6
and Fcbruary  1987.  a  to ta l  o f  l i ru r  spcc ics  and 982
ind iv ic lua ls  was rcco ldcd .  Thc  rc la t i ve  abundancc
ol each species is shown in Tablr: L

In  s ta t i s t i ca l  ana lyscs .  on l1 ,  my 2( fn t inu tc
censLls data wcrc usecl. AbtLndancc by month
(F ig .  l )  was  ca lcu la tcd  f rom data  lo r  23  c ru iscs
but  abundancc  bv  mar inc  hab i ta t  (F ig .  2 )  was  ca l -
cu la tcd  f ronr  ccnsus  rcsu l l s  lo r  c ru ises  in  wh ich
t l l c  par t i cu la r  spcc ics  was obscrvcd .  Thc  ubunc l -
ancc stlt istic tbr thc 6(190 km rcgion should bc
uscd w i th  caut ion  whcr  mak ing  compar isons  w i t l t
o thcr  reg ions  bccause the  nunrbcr  o f  20-mi ru tc
ccnsuses  conducted  therc  var ied  narkcd lv  fo r
\ ' i t (h  (1 r i \ c  l r i l l gc .  t l  l | r t  T i l l ) l c  I  i r r r l i i l r t , . i s  thc
clistribution of spccics aclitss ncrit ic ancl pclagic
hall itrts. ' l 'hc 

pattern of occurrcnce ()1 clch
spccics mily be gaugccl lrom Tablc 3 which dis-
p lays  thc  nu tn t rc r  o l  c l i sc tc tc  inc l i v ic lua ls  c tbscrvcd
wi th in  20-minutc  in tc rva ls  (doub lc -count ing
c l in r ina tcd) .  ( )ccanogr i rph ic  anc l  n rc tcoro log ica l
conc l i t ions  were  no t  abnormal  c lu r ing  thc  s luc ly
pc l iod ,  and thcrc fo rc  the  tcsu l l s  ob ta incd  arc
cons idc lcd  typ ica l  fo r  thc  s tud) ,  a rca .
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Great Skua Stercorarius skua

Thc Grcat Skua (prcsumablv rrcc lonnbcrgi)
was prcscnt  n ra in l l ,  in  w in tc r  and abscnt  in
sunrmcr .  A l l  s igh t ings  u ,c rc  o f  s ing lc  b i rds  cxccpt
on 26 -lul1' l9lt6 whcn t\! 'o wcrc sccn together
(dcp th  160 n) .  Of f  sou th-cas tc rn  Aus t ra l i i r
bc twcen 1977 and l98 l  n ros t  obscrvcrs  a lso
s igh led  ( ; rca t  Skuas  c i thc r ' s ing ly  o l  in  pa i rs '
(B lakcrs  c r  a1 .  l9E. l ) .  L indscy  (1986) .  howcvcr .
has rcportcd a flock of scven bircls slightlv north
ol thc stutlv arca in Ju11. lt) l. l , l . C)nc of thcsc birds
followccl the shil.r southwards for about 150 krn.

S ix tv - l i vc  pc l  ccn t  o l  s igh t ings  wcre  mac lc  in
thc  o l l shorc  zonc .  Most  ind iv ic lua ls  scavengcd on
la t  sc raps  l )y  cont l t c t  d ipp ing .  Thcy  lcndcd to
fo lk rw anc l  fo ra l l c  in  the  d is tan t  wakc  (c .  l (X)  m) .
ra rc ly  approach ing  lcss  than 30  m.  Scrventv  c l  a1 .
( l ' r 7 l  l  i ) : r \ r '  n . ) t ( \ l  t l l i r l  G r , . ; r l  S k r r ; r s ' , , t t e r i  s L u l , .
on  t l rc  w i l te r '  in  Aus t ra l ian  Sc i ts .  bu t  th is
bchav iour  was no t  observcd .  Ne i thcr  u ,as  sha l low
p lung ing  nor  undcrwatc r  s tv imr l ing ,  n ten l ioncd
by  [Jar ton  (19{ t2 ) .  Fur thermorc .  dcsp i tc  thc
prcscncc  o l  n tany  fo rag ing  gu l l s  and a lb i l t rosscs .
un l i kc  thc  rcpor ts  o f  Bar ton  (1982)  o f l  F .dcn  or
Mi l l cdge (1977)  o f f  Syc lncv .  harassmcnt  by  Grca t
Skuas w ls  no t  sccn  o f f  Wol longong.  Whi lc  dccp-
se l  t r i lw l ing  o f f  sou thcrn  Af r i ca .  S inc la i r  (1978)
also rcportcd that Grcat Skuas (somctimes 4(X)+ )
dicl not pursuc or hlrrv gulls rtr tcrns.

TAI I I -h  2

t ) rst r ibr t i ( 'n  ( ' l  \kul \  i r )  nrr i r ic  i rn( t  pclLrgic zoncs dur ing l l
nronthly occi tn ic cruises l )ct$ccn Apr i l  1985 and Ml l rch l9t t7.
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TABI-F-  3
NuInhef o i  l l l  nr inulr  ccnsuscs in \ \h i rh \kurs \ rcrc r fc{ i rdc(1.

gfoupc( l  l r )  rhr  I ]unrbcr\  sccn.

N u m b e f  ( r l  i n ( l i \  i d  u  u l s

I  1 5  6 l O  | : 0  > t 0

(  ' rc l t  lo
A r c t i c  l l l

L(nrg-ra i l . ( l  - l  l

0  ( l l l  l : I
0 .0 :  25 :1
1 . 6  1 . 5 : l
0 . l l  l  l : l

It5
:t0
176
I t l

0 . t 4
0 . 5  1
L i
0 .16

7 lt6
5  2 t 6

l9t  I116
t i i  l t :

n : N ( ,  o l  " r d i v i d u a l s  
( i r c a t  s k u l

c = N o .  o i : ( J  n i n u r c  . c n \ u s  p c r i o d \  A r c l i c  L r c g c r

R = R a r r ( ) o t N o  o f  i n ( l i \ i d u : , 1 \  p c r c c n \ u s  P C r  , r t  r n  n r l ' L , L , , ,  
I ' " t n t t i r c I r t l c r

pcl lg ic zoncs Lrrr )g t  r rLur l  I  rcqcr

t 5  I
l l  t 6  I l  I
5 7  5 f  5 5  ] l 9 I
t f  l . l  l
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South Polar Skua .S'lcrcorarras nur:crtrmicki

_ .V ; rg l l t t t l s  t r e ,  rU  i n  t h t  uc r t c rn  T l sm l rn  Scu
{5e  r vc l f  l y  c t  , t l .  l t t l l .  Mu  i .  , . 1  a / .  l 9 r {1 ,  B r r t on
lax2,  r i rn  Ter : , r rnc l  Fui l lg . . r  Iq64.  p. lng lc  iox i )
l r u l  n ' r nc  w l t \  ohs r .  r v td  du r i ng  l hc  p r t , scn t  s tu t l y .

Arctic Jaeger Sterutrurins porasiticus

. Arcti! '  Jacgers were absent in winter, arriving
in significant numbcrs in October-Novembei
Individuals wcre rot catcgorized by age or plum_
agc but the prescnce of adults a;d irnr,.,ai,,...;
l i gh t .  in tc rmcd ia tc  and dark  morphs  was no tcd .
A s l igh t  overa l l  m inor i ty  o f  dark  phase inc l i v idua ls
was prcscnt; an assessntent which concurs with
prcv ious  es t imates  o f  a lmost  cqua l  numbcrs  o f
l ight and dark rnorphs in Australian seas (Scrventy
d al. l97l\. In contrast. ofT southern New Souti.r
Walcs belween lt)76 anct 1979. Barton (1982) con-
sidcrcd that ciark nrtrphs outnumbered light by
about  2 :  I

. Arctic . lacgcrs clcarly showed a prefercnce for
rnshore waters (Fig. 2. Table 2). lndcctl 64 pcr
ccn t  wcrc  obscrvcd  w i th in  10  k rn  o f  the  nra in land.
Nonc was seen more than 47 km seawards. Thcse
i r rcgc t t  u (  r (  n l i r rn ly  p rcs(n l  in  t )n ( . \  l l nJ  lw , ) \ .  r ' to l
in  \m; r l l  coh( . \ t \e  f loeks  us  we rc  Porn l r r inc  J l reg t . rs
(Table 3). Within thc census radius the hig6cst
count  was s ix  b i rds  in  January  1987.  Thc  h ighes t
count rcported to date in Ncw South Wales waters
is  10+ b i rds  o f f  Sydncv  in  March  19E3 (L indscy
r98s ).

Ovcr 90 pcr  cent  of  ind iv iduals  obta incd thei r
firod by chasing Silver Gulls Lsrus n<tvtu'hollan-
, l , r r '  r rnc l  l r r rc inA thcrr r  r , r  d isg, r rgc or  dr( rp " l l i r l
u l t ic l t  hr rd hccn prev iousl l  sc ivc"ngc. l  l reh i 'nd the
boat. Approximalcly 100 000 Silver Gulls breed
crch spring and summer on The Five Islands
(34"30 'S. ,  150 '56 'E.)  (Gibson 1979) .  Many gul ls
Irorn this nearby colony scavenged fbr fish and fat
tosscd overboard on both outgoing and incoming
voyagcs, thereby providing a substantial number
of potential prcy victims. The aerial pursuit of
Silvcr Gulls was impressive. Using a combination
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, ' t  s p e t J .  r r n t l  n r r l r o e r r r r l h i l i t r .  A r c r i c  l i r e { r . r s
w c r c  q u t c k l y : r l r l c  t  c h , , o s t , i l  v i c t i n t  i l l t L l  m r i i n i  i n
( l ose  e , )n l i t c t  \ \ i t l )  i t  Un t i l  l hc  l b  d  w l t s  d rupn r .d .
No other stcrcorariicl exhibitcd such rJjulai
k leptoparasit ism. Piratical chascs were maclc
most oflcn by single birds which caught thc dis_
gorgcd otTal beforc it rcachcd thc surilcc. In the
Mediterranean Sca, Paterson (19g6) reccntlv
rcp , r r tcd  th l r t  m igr t r t ing  Are t ic  J r r t :gc rs  i r l s , ' ,
\ e l c c l c d  l h e  s i m i l r r r l l . s i z e d  B l r r c k _ l t r l r d e d  G r r l l
L r t ru . t  r i t l i l ' r rnd t r . t  r rs  thc i r  rn l r in  r i c t im in  p rc lc r_
cnce to otlrer larids.

.  .Somel ime,  d i r tun l  gu l l s  in  t ighr  f l ( )ck .  (2 t r -40
l r i rds )  in . the  h igh  i r i r  sp i rce  wer ( :shrd i ) \ \ rd  h )  ln
Arctic Jacger. Invariably a successful ciasc
rcsu l tcd .  Th is  rc t i v i l y  \ \ i t s  in le rnr ( ted  i l s  e i t l te r'hc ld ing '  h1  lh \ .  i r rcgcr .  r  ( \ 'nscqucn( \ .  r r l  s r . . l r rch-
I n g  l ( ) r  l t  \ u i l i t h l c  v i c t i I r  | , r ; r I |  c r l r s i o n  I i r r t i c  l l 5 C J
by gulls with foocl to scrccn thenlsclvcs from
dctection and/or piracy. It is unlikcly to bc pur-
poseful clustering by gulls without food to protect
potential pecr victims front attack. Hcrded-flocks
probably containcd brccdcrs and n()nbrccdcrs but
thcir f l ight clircctions wcre variatrle and lacking
obvious purposc; thcy wcre ccrtainly not f lying
towards Thc Five Islands nor following the boat.
How Arctic Jacgcrs sclccted victims with foocl in
tlrc provcntriculus was not apparcnt. Thcy
successfully pursuc sonle hosts wltich carry food
hidder frorn vicw internally (Furncss 1978. 198(,
but hcrding does not i lppcilr to havc been
rcported prcviously (Andersson 1976. Rosclaar
1983,  Furncss  19117) .  Brockman and Barnard
(1979)  havc  s ta ted  tha t  'on ly  ind iv idua ls  w i th
v is ib le  looc l  in  thc  b i l l  a rc  a t tackcd or  pursucd by
a k lcp t ( )paras i tc ' .

Thc piratical association bctween Arctic
-lacgcrs and Silvcr Gulls was not only conspicuous
but was also rcflccted in thcir zonal distributions.
Twenty-minute census data obtaincd for the
Silvcl Gull during thc prescnt study showetl that
many more gulls wcrc inshore than beyond the
shelf-break (Wood, unpublishcd data) and also
that a statistically significant corrclation existcd
bctwccn the relativc abundanccs of these two
specics in all seven incrcmental offshorc rcgions
(F ig .  2 )  ( r , : { ) .81 .  p :0 .0 .5 .  Spcarnan Rank
Corrclation Test).
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Thc spccies was most common in thc offshore
zone, tapering slightly in abundancc both inshorc
and l]eyond the shcll-break (Fig. 2). Thc nerit ic
to pclagic ratio was 3:2 (Tablc 2). Thcse data
accord with findings of Wahl (1975) and Blakers
et al. (1984) but do not concur witl] Watson's
(1975)  s ta temcnt  tha t  ' thc  POmar inc  Jacger  i s
almost exclusivcly pelagic cxcept whcn it is brccd-
Ing  .

Long-tailed Jaeger Stercorarius longic.uutLus

I  he  prc icn l  L l r l i r  . l tgges t  th r l  thc  L ( ,ng- l r i l (d
J - i reger  r \  i t  regu l r r  v is i to r  o [ [  Wol l , rngeng 1 . . . t * . .n
October and March. The census nrcthoil resulted
rn an ovcrall total of 67 birds (Table l) but after
allowing for thc possibil i ty ol rccounting, at lcast
28 and 20 individuals wcre obscrved in ihe 1985-
86 and 1986 {]7 seasons respcctively. This skua is
consrdercd a vagrant or rare visitrtr in Austral-
asian seas (Servcnty et al. 1971, van Tcts and
Fullagar 1984, Blakcrs e/ a1. 1984, Young 19t35)
and its 'wintcring' areas are poorly known
(Roselaar 1983, Furness 1987). l,ublished rccords
tbr Australia ancl New Zcaland are few. Barton
(1982) rcportcd a sighting ()f two birds olf sourh-
ern Ncw.South Walcs in January 1977. An unpre-
gcd_g-qt-ed total of 38 birds was reported off Syd'ney
in 1983 when 27 birds were scen in one flock in
December (Lindscy 1985). About 4l rccords are
available from New Zealand of which l6 (prob-
ably 3-5) specimcns werc fountl beach-washed in
Janunry  I -chruary  lq83 tMe lv i l l c  lq85) .  p r ing le
(1q87) .  howerer .  cons iders  S .  l , ' ng i  lada5-  a
regular visitor in Australia mainly in March and
April.. Thesc jaegers werc present in the study
area between October and March (probably
May). During eight other seabird cxcuriions off
Sydncy  or  Wol longong in  spr ing  or  surnmcr  o l
1o83.  l t )84  an t l  lqRS. , ,bour  7 'U i r rJ iv idua ls  ( rangc ;
L)-2O) were observcd during the samc months (I4.
J. Carter, unpublishecl dati).

Long-tailed Jaeger-s were not markedly pelagic
as . repor ted  by  Rose laar  (1983) ,  V ie t  (198-5) , rnd
Pr ing le  {1q87) .  Apar l  l rom two ind iv idua l \  seen
Insnore .  s rgh l rngs  were  a lmos l  equa l l l  d iv ided

Pomarine Jacger .\|t n tttd|iu.t pornorirttt.t

Pomarinc Jacgers were last to arrive in the
study area. They wcre by far the most abundant
species, outnurnbering Arctic Jacgers by six to one
(Ii,.!r. l l  l), Barbn (1982) off L,din and Milledgc
( 1977) off Sydney found a similar rclirt ive abund-
ancc. Light and intermediate phase pomarine
Jacgcrs outnumbcrcd dark morphs by almost six
to onc. This ratio differs from previous asscss-
ments off Edcn ancl Sydney where Barton (19{t2)
and Milledgc (1977) fbund thc l ight to dark phase
ra t ios  to  bc  2 :3  and about  l : l  r cspec t ive ly .  How-
cvcr, it is consistent with estimates irt I lolarctic
brecding grounds where dark phase birds comprisc'hc twecn 5-2U pcr  . .en t  r ) l  popu lar ion . .  in  r r l l  par ts
r r f  t l r c  mngc lFurness  l9 t {71 .  Thc  propor l ion  o f
dark  n t , r rphs  in  thc  'u in tc r ing '  popu lar ion  o l f
W o l l , r n g r r n g  i l p n r r r \  \ i m i l i r r  l o  r 1 , , t  

- t  
r h r . h r e e d -

ing  grounds.

Thcse skuas followcd thc boat regularly in
:rnrrl l f l ,rcks urrd s,..avengcd [or scrrrp, 6y contrrcr
drpp tng  or  s r r r lace  sc iz ing  hu t  sur fJcc  d iv ing .
shallow plunging or undcr.water swimming (Bartoi
l9lJ2) was not observcd. Staccaro nOrcs were
\omet imcs  ur rc rc t l  wh i le  fo r rg ing .  Ra[ ts  o l  t i ve  to
sc \ (n  b t rds  wr . rc  occ : rs iun l l l )  \ecn  on  lhe  w l lc r .

- Pom_arine Jacgers were the most intrepid.
Individuals oltcn sailcd only 4-5 m abovc the
\ te rn  inspec l ing  o f fa l -chopp ing  opcra t ion \ .  The)
rarery  cngaged rn  Jc f ia l  p r racy  prerumably
becausc potential victims such as Silver GuUs ani
Wedge-tailed Shearwaters P ulf nus pac ifc us were
able to outmanoeuvre them in fl ight. In thc
central and eastern Pacinc Ocean, King (1974)
alsQ considered that Wedgc-tailed Shearwaters
were lrcc of regular klcptoparasitic attack by ster_
corariids. OlT Central America, however, Jehl
(1974) noted that Pomarine Jacgers succeisfully
chased Audubon's Shearwatcri pffinus lhei-
m-inieri, forcing them to cventually diigorge prey
a l l ( r  a l l cmpt ing  evus ion  by  p lunge-d iv ing  and
und( rwater  swtmnt ing .  In  the  s tudy  ar (a  lhcse
Jaegers were most successful at food_piracy on the
surface wherc they landed and bull ied other
specres to drop the offal or abandon it. Certainly
whcn hun l ing  was auempted thcy  were  fa r  les i
Jg l re  In  pursur r  than Ate t ic  Jaegers .  S imi la r
parasitic behaviour was noted by Miiledge (1977)
and Bar ton  (1982) .
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l r ( l $ ! (  , , , 1 1 \ j l , ' t ( ,  t r l  I , ( l  r n r r .  / , ,  ( \  { l  r : , '  I  j r l r l u
- i .  A l l \ r ! l r l l  ! .  r f p r r  r ' L l  l \ v  L i D , l s ( \  t l t ) x 5 )  \ \ ( 1 . (
l r on l  c ru l scs  l i n t i t e t l  t o  r r c r i t i c  t va t c r s .  ( ) n i v  two

l  (  l t r t , . r ' .  L t u i \ ( \  l r j r \ c t \ 1 . ( l  L . r i l l (  . r n ( l  l r r l . r r t .\ \ . i l l L r \  (  l i ) \ | | n U  ]  r l L . l , t l t .  ' \ r n t  
.  l J  I  t j a x r  r ; t )

l , r r r r | l l '  l l l ( \ (  r \ \ , '  L  l i \ ( \  . ' S  |  , , r t l _ t ; r i l , . . . l  . l ; r . ! , . r .
\ \ L ' r c  a l r n ( ) s t  cc l r r a l l y  d i s t r i hu t c r l  i n  o f f sho re  

-and

pc lu { l c  i / oDes .  L i nc l sc t  s  and  (  i l r t c r . s  r cco l c l s  l ) o l h
supP( ) r t  t he  obse r \ i l t i ons  i n  t h i s  s tu ( l v  q ,h i ch  i nc l i _
( : r t \ -  l l t i r r  | . ' , I | : t . L I i I r ' , I  l . r .  r e r .  I L . ! l t l , l r l \  , r ( , . r l r  i t !
l l c l l l l ,  i l t l ( l  l ' \ ' l i r ! t L  \ \ i t l L . r \  . , l l  r l l .  \ l . \ \  \ , , l l t l l
W i t l c s  coas t .

-  [  r i r r l  t l r r '  , l i : r : _  , ' ' t r i  l ( . l t l  ( \  , t ( . ( t i h \ . ( l  l , \
l ( , r r t l : r : r r  r l ( ) S l r  l r r r , l  H , ' r , , . , , ' ,  , l , r l r )  t , r . t  l r j l r l s
i r r  l j i r : l r r .  r ' , ' r r l , l  l r r .  r . . : r . i r l r  i , l ,  r l i t i ( , 1  \ \ r l l r  ( \ 1 , (  r i
C . n i ( .  \ l . r l ( . ! l ( \  r l l \ l t ( r P i  t \  : r r t r l  r , r r l r  t u r ,  t r l t i t t
\ l r : i l l .  r t  I l l (  i \ l t l L r  l ) r i  t :  t L .  u r r e  u . t r ; r l l r  , r l , r i r , t r .
I ' l l l  ( l , r l t f . l t ( ( l  \ r ' n l r : r l  t ( ( . l r i r \ \  {  . < t t  n t n l  j r r , , i ( ( _
l i , \ r l N ! r (  n , ' l  \ L ! n  ( l ( \ l ) r l c  i L l f : r l  \ i L . \ \  r ! , , , 1  t l r ( .
l i r l l , ' l t  : r , l t i t  j , ' r i l \ , , l  l r i l , 1 .  l r r r r r r , r t  r r r , . . .  . r r r , l  l r , . l t r l t s
\ \ r r \ ' \ ( r ' r l  l r t t l  r r , ' t  , , ' r r r I , , l  . t l r l r r , r l r  l r .  A l l  r r c r . .
l r i : l r l  i , r  I  I  I  I  \ .  |  |  I  I  \  .  ,  I  i  :  r  t  t  r r r ,  r r ' | l r r  t H : r r r i * r r r  l q S \ )
\ ' \ C ( l \ t  l t , l  : r  . r r t r : l ,  , l l r r k  1 . 1 r , , . .  1 ' r r , l  , r n  l )  I ; r n r r : r r . \
j ' , \ -  D ; r r l  n r , ' r 1 ' f i s  r : r r i  . \ .  / .  l , r l ! , . \ t , 4 ,
l r r e  i l pp i r r cn t l \  kno \ \ ' n  on l \  as  ac l t r l t s  f r om l t r ccd_
u lg  popL r l i l l i ons  i n  ( i r ccn lan r l  (R< rsc la r r r  l 9 i i . l .
F r r r n e s s  1 9 3 7 ) .

I , ' r 1 . 4 - 1 , , , 1 . . , 1  l r r r ' . : r  r ' .  r l i t t t . r  r  r  !  l l , , n  l  t h \  i l  u , l : l (  r )
( r \  r r  l \ r ' l r j r v i , ' U r .  l l r r ' r  $ r ' r t  r ) t i t i t ) l \  * , l i r : r r \  l l \ i D !
l raph l rzarc l l v  in  thc  rn i i l c l l c  a i r  space so lncwhi t l  d is -
t ln t  l ro ln .  thc  bo i i t  (>30 nr ) .  R i r rc ly  d id  thc1 ,
lo l l ( )w  an( l  _sc i tv i tngc '  in  t l l c  u , l rkc .  a l thoLrgh thcv
wcrc  p robxb lV a t t l ' l l c l c ( l  to  thc  imn]c ( l ia tc  a rc i t  l ) \ ,
l l r r  l , ' r : j ! t i | l ! , ' r  , , t l l \  |  i ,  ( .  ( l j r r ] l  \ L j r l r t r ( l \  (  )  l l  L L
occirsions tltcv hlrrasscd Sil,"cl Cirrl ls l irr foocl but
in  gcnc ta l  lhcv  \ \ ' c rc  rnuch lcss  p i ra t i c i l l  t l tan . ! .
p . t ru . \ i t i (u . \ .  Rosc l l ra r  ( l9 l i3 )  i l l so  co l l s idc rcd  th i l l
,\. longicttttdttt wus l l lc lcltst lt iraticl l ol t lrc
pa lcarc t i c  j i r cqcrs  l )u t  I_ i rn ) t )e r l  i l 9 i jo )  rcpor . l cd
tha l  b i rds  \ \ , i l ] t c r i l tg 'o l l  sou thcrn  A l r - i ca  rcgu la r ly
klcltoparasitisctl l islt fronr l irr rus rrrrcr pl.r-
cc l la r i i c ls - .  Lon-q- ta i l cd  . lacgcrs  sontc l i l t cs  q roup
in to  s r la l l  l k rcks  anr l  sc t r l c  on  thc  sca  ( l lo ic l l i i r
l ( ) \ . 1 .  \  l ( r  l , r x 5 )  t \ U l  I l t L , L  l ' s l 1 ; 1 1 1 , , , , , .  \ \ . t 1 .  l ) o l
()f)scrve(],

K.  A  Wood Spd ionar  dbu1od,1 /  .  o l  q .uds
Corel la 13(4)

CONCLUSIONS

Thc ( la tu  l t rcsenter l  co ln l t l cn lcn l  thc  rv0rk  o l
Prcvrous  rcscarc l tcs  in  Aus t r i l l i i t :  S to r r  (196.1) .
Miuchun l  (1977) .  M i l l cc lec  (1977) .  N f t r r r i s  c r  a1 .
( l9 i i l ) .  [3ar ton  ( l9 l i2 ) .  r 'u l  Tc ls  a r rc l  I ru l l r rgar
(198-1)  rnd  B l r rkc rs  c r  ( / .  (1931) .  [ ,o rn l r inc
. laeqcrs  anc i  ( i rea t  Skuas  rvc rc  c lc l i r . l v  n to rc  iL r , i c j
l r ' ; r t  l , r l l , r u e r .  t l r : r r r  t l r .  , ' r l r L  I  S r r . r . r r . t r l i i t l :  r r r r . !
conscqucn l l \  sonrc  in r l i v i t lua ls  wcre  pro t ra i r l v
recountcd .  Ho$cvc t .  bec i rusc  Ar -c t i c  l r r r t l  l_ong-
lu i l c ( l  . lae-gc ls  u 'c rc  i i l so  l t t t rac lcL l  to  1hc  vcssc l .
u ,hc fc  lo ( )d  uas  rn l r i lab lc  an( l  po tcn t i r i l  v ic t i tus
u ,c Ic  lo rag ing  in  l l te  rvakc .  lhc \ '1 ( ) ( )  \ \ ' c t .c  I ) r ( ) l ) -
l r l ) l \ '  ( )vc r -c \ l im i t le (1 .  A l tc t  t l rak ing  i l l l ( ) \ \ ' i tnccs  l ( ) r
thcse  rcspcc t ivc  b iascs .  Porn i r r inc  - l l r cgcrs  wcrc
c lca t lv  lhe  ln ( )s t  l r l )u l t ( lan t  s l t cc ics .  

_ l 'her  
o l t t l r incc l

r r , , . t  , ' l  r l l (  r r  i  ' . ' r l  l r r  . . ; r r . r r " i r r l  r r r  : r l l  r r r . r r r r r .
h i lb i t i l t s  I )u1  shou,cc i  l  s l igh l  p rc ic fcDcc  l i ) f  thc
r ) f f sho fc  zone.  Arc t i c . l l r cgcrs  occ t r l l cc l  l t te tk rmin
i ln l l \  insh( ) r ' c  uhcre  thcv  o l l cn  paras i t i scd  S ihcr
C ju l l s .  Ihc  l cgu la r  p rcscncc  o l  l ,o t rq  t l t i l c ( l
. l  cgcrs  o l l  Nc$ South  Walcs  $ ' l rs  con l l  t rcc l .
f l r t r  r r r  r .  r l t (  l ( j t , t  i r l ' l l l t . l i r  t  i . l r ' l ( . t .  , \ ' .  f f i l !
a l rnos l  cc l ua l l l  i n  o i l sho l c  l r nc l  pc l i r g i c  zoncs  bu t
r i l r c l ! '  i n s l t ( ) r c .  C ; re l t t  Sku i r s  \ \ ' c f e  l c i t s t  Dun l c t ( ) us_
p rc l c r r i ng  t o  l i ) r i r 9c  o l l sh ( ) re .  Sou th  I ) o l c  Sk t r t r s
\ \ ' e r c  no t  e l l coL ln t c r c t l .  l ' h csc  l i nc l i ngs  t r n t l  o l hc l
bch i t v i oL r ra l  c l l l u  i l c l c r i s l i c s  i r r r :  sun tn l r r  i z c t i  i n' I ' ub l c  - 1 .

(  r r r . r ' \  l i . l ( l  r { , ( ( \  ( ) n  l l r  S v ( l n c \  x n d  W o I o n g o I !  t . r c g . r \
| l 1 c n l r 1 ) | l  t h l t  c r n t r i r  r \ r c t n c c \  s e f c  . $ r l l  

J ) ' l , i c c t L n g  ( r |  ( ) r ) c
l , i r i l .  \ h , i r t  b u r  \ t L k r d  o J r  t I  l n ( t  . n o t  

t u  \  ( t . \ e t o p r d .  1 , I
r o l h e r  l l r  . l r h l  ( 1 9 7 1 ) r ) 1 ) U . f ' l  i r r  , \ p r i l  t J ] l r t  o n c  ( J J  t . l i r d u l t \

, , 1 1  (  r n r r i r l  . \ r  e r i . r  h . L i l  \ . r  , l ( \ . l o 1 t . d  l ( , I r g  c ( n n r i  r e r r L . ( \
l l r  p o \ t u L i L l . d  t h r t  r f t ) l i r . r J n c n t  t ) l  r h .  c ( | u i r L  t ) r r  n r i i !  u c
, l . l r r r r ( l  u n l l L  r r r r \ i L l  . r l  t h .  I , r c r i l r n r  { r ( ) L r n d \ .  \ ' r . l  ( l 9 S S )
( ) l \ c r \ ( d  ( ^ . '  i O ( l  b i r ( l \  ( ) 1 1  \ f s c r ) l i r ) i r  f r ( ) \ l t \  I r  \ 1 .  . h  l g t l
l e r . ]  r n ( 1  l ( r s i  I l ) .  I r i i t t ) I | l \  r . ' c  n ( ) n - r ( t u h  i t n ( l  l h r i r  I ) t u n r
. r ! !  ( r . \ c '  1 ) l ' ( ) | \  I r i r k .  ( )  n r c I l r ( ) n  r j l  l ( )  !  c . n t t l l  \ l r . i I ) r f r \
\ ( \ ,  n  r L ( i u L t \  r ' l \ L )  l i r . l ( ( l  ( l ( ) ' r , . r r t c d  . . I l r .  t i r L t \  ( , )  \ c r \ r t \ .
\ 1 . 1 ,  r l l .  ( l e r i )  t . r l ) u I t ( , 1  n . i L s u r . n r c ' ] r \  o t  l l  r  u \ c u n r  \ k i l s
r ( i l l i , r l f ( l  l r ( )  r  t h f  I i  r U i  \  I  r b r u i t r \  l , ) S l  \ J c . k  :  r L  h r r ( l
s t r c r r n r c r s  $ r t h  J r f t ) l c c l t 0 n \  : ' l j 5  m  t  (  l i t \ .  l ! ) t l r r r I r )  L i n d s e \
( l ( ) i i l )  h i t \  r r p o  e d : r n  l d u l r  r i t h  l ( r n g  l l i t  s r r r r r  e r \ ' o l l
S \ ! j r r ( \  ( ) r r  l l  \ j r r f h  l ! r r j l  I  l n r  u n r h l f  t ( )  r r l ) l ; r 1 n  \ ' , h \  c l ) r )
! i i l c d  c . r l r i r l  r ( . t r j c ( \  \ . ' .  l f t ) r r . n l l !  r l \ (  t  I r o n r  . t
l t ) t t r i t ( u l u \  i I  l h e  \ t u ! l \  r r r t r L  I  I L . r  * c r r  o t t f n  p r c \ r I r  i n  \
p , t n t t r u r t t :  t L t d  h , i r h  ( ( , , r S . n . r \  . , , .  r e t i ( ) r l . d  t 1 i  h . r ! c  l t r .  \ a n r .
n r ( i u l l  . . i l u . n r .  I r , s r l l !  t h c s t  I . r l t h f r \  t q r c f  r r c h  \ ( i l l  r n  p r .
r r ) ( l  | t ^ r l ) r ( ( ( i i f 1 r  l ) . r L t \ l \  ( l t ( ) \ c l i r i l  L ( ) N . i )  I r )  r h c  f r I L c r r ( r i c
r r ! 1 , , r r .  n ( $  f . n l r , r l  r r h b l , n \  ( i r l r  l l r  J { l  ( [ r v \  l i )  r r ( ) \ \ .  I h r i r

I ) r ) t c . 1 r ' ) f  r n L r r r \ . \  $ r t h . r ! (  l r ( ) r ' )  i r h ( ) u l  5 t r  I I  i r i  ( $ ( )  \ . a t \
l " ' r . . . . . 1 r ' r l

L I \ r \ r h L .  l r r \ o r ( l  c  l ) l l  n r  ( l t o \ r l ; r i f  l 9 f l )  \ l o r f  i n t ( r f r  l t i o j r
L \  r t q u i r r r l  i r  r h r  r o n  h r r ' . { | n !  \ r . r \ r ' r l
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TABLE 4
SuInmary of  characrer ist ics of  skuls observed of f  Wol longoog bcrwccn Apr i l  191.J5 arrd March l9 i {7.

Chrr i retcr i \ t i . i Crcat Skua Arci ic Jacgcr Ponr.r r i rc  I rcECf L,  rng-tar lcd l reger

l lc la l i lc  abundance rat io
Scasonal i ty

Zonat ion

Morph rat io

I - longated ccnlra l  retr iccs
vis ib lc

Frcquency oi
k lcptoparrs i t ic

Acrodynamic . rg i l i ty- lcndcncy 
to fo l low and

foragc in the rvakc
Dived ft)r offiil

ForIncd corspcci l ic  Hocks
Sctt led on surfacc
Nulnbcr of  vocal iz l t ions

I
May Seplelnbcf

Offshorc

Al ldark phaso

Nonc

Octobcr May

Inshorc

Sl iSht  major i ty  of  l ight  aod
intcr Inediatc

In hal i  of  b i rds obscrvcd.
lemporal  pnt tcnr uDclcar

High

M^inly Larus no tc-
holltuuliw, also Sterna

Exccpt ional

N o
High whcn hcnl ing gul ls .

otherwisc nidr i lc
N o
No

21
Novcmbcr Mrv

Mainly of fshore
but r lso inshore

Light . rnd in lcf -
Incdiatc to dark.
6 : 1

I n  h a l f o f b i r d s

tempoml pattcrn

Low

Pullinus pacif s.

Poor
High,  sonrel imcs

closcly
N o

Rcgular ly
Occasionir l lv
Mirrv whi lc

scavcnging

2
Ocloher-Mi l rch

(probably May)
Offshorc and pchgic

Only a s inglc dark
phasc indiv idual

Lun6 no\  khol lu dktc

High

N o

N o
N o

Insufncicnl  dal i l

No
M i d d l c

No
N o
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THE GIBSON CODE
^  O la . - , l f_  rhc  f i rs r  co-upcr r r i re  s l r rd ics  in  \ew
5ouU)  wu les  w i rs  tha l  o I  I  ] le  Wandcr ing  A l l ra t russ
Diomedea exulans ofl thc coast at Be'ilambi ancl
Malabar. Oncc started, it soon becantc clear that
a standard method for rccording plumagc charac_
I f r lS l r ( \  \ I Js  necc \s l l ry .  l rnd  I  s t  hcmC wlS
de\e loped l )y  Duu!  C ih \on .  Th is  w i rs , l l . . igncd ro
enrh le . r r  nunrer ie : r l  score  l , r  I ' e  g iven  hased c rn  the
\ lm l lJ f l l y  o l  the  p lumtge lo  l r  sc r ies  o f  nurnhr r t .J
drawrngs  r lep ic t ing  lhe  p lumi lgc  ch i rng( .s  s l l s_
pec t (d  I .o  r )ccu l  w t th  ugc .  I t  uas  l l so  lpp i r rcn t
that such a schcne must give sirnilar clati i when
used by diffcrent observeis. Fortunately. at this
crit ical moment a sick Wandcring Albatross
appcared in .Sydney harbour. A mceting was

rrangccl at short notice and hcld in the ciening
i n  A r l h u r  G w y n n - s  h o m e .  i r l l c n d c d  l ) \  D o u u
! i ihson.  A l len  Sef ton .  C l i \e  Chr rmpi r in .  B i i i
Iane_,  myse l f  and the  a lba t ross .  Doug^exp la ined
his plan and at intervals we retircd individially to
the  ver lnd th  lo  ml lke  our  p lumuge r t . , , res .  i r i t c r
w l r r (h  wc  co l tp i l red  no les  l l rd  d is t . r r rse t l  , ru r  d is_
agreemcots. From these Doug dcvcloped his
scheme which became known as the ,-.Gibson
Code". Thc albatross recovercd within two days
l ro rn  i l s  un ique cxper ience and ua ,  l i r s l  se t ln
f l y i r rg  th r t rugh Sydnc l  Hc i rds  to  the  Trsman Se l r .

P .  Jouvcnt in ,  J .  Mar t incz  and J .  p .  Roux have
just published the larcst modification to the"Gibson Coc le"  in  /b is  131:  171-182.  Th is  acconr -
modates thc plumage changes of the newest of
the great albatrosses. thc Amsterdant Island
Albatross l)lozede a ems tc rdana ns is. This species
hreeds  or r  Amslc rJ i rm l . l i rnd  t l7 '5 r l 'S . .  77" .15 'F . )
tn td - \ \ l y  bc lween sor r thern  A[ r i c l r  nd  Au: , t r j r l i  .
It commcnces to breed in a dark plumage with a
dark cap on the head, a plumagC similar to the
rmmature stages of the Wandcring Albatross from
which it can be readily distinguishcd. Thc
Amsterdan'r Island Albatross has a distinct dark
linc on the cutting edge of thc upper mandiblc.
Its breeding biology is similar to thoic of the othcr
grcat albatrosses but wherczrs the Wandering and
Royal Albatrosses brced during Decemtrci ancl
.Ianuary, the Arnstcrdam Island Albatross breccls
in February and March. Thc trreeding population
is estimated at only 65 birds including 21 6reeding
pairs which, zrs the authors comntent, makes thii
albatross probably one of thc rarest of scabirds.
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