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The recoveries of bands from ll6 Black Cormorants Phcrlocfttcctrtt,r corbo.
1326 Pied Cormorants P. rqrius, 55 Litt le Bhck Cormorants P. sulciro.stris,
49 Litt lc Pied Cormorarts P. nelanoleucos. and 44,1 BIack-faccd Cornorants
P. luscescens are mappcd. The live spccies were tound to dif lcr in their gross
habitat prefcrences and thus prcsumably thcv avoid contpetit ion for food.

have becn banded in south-castcrn South Aust-
ralia with bands provided by thc Australian Bird-
Banding Schemc. This work was undertaken with
the co-operirt ion of thc National Parks and Wild-
l ife Servicc of South Australia and thc Division
of Wildlife Research, CSIRO.

The gcoglaphic distribution pattcrns of thc
band recoycrics arising from this work has pro-
viclcd iu] opportunity to quantifv thc cross habitat
prcfcrcnces of thc fivc spccics.

Methods

In this papcr only bands recovcred at least
1(r km fronr whcre thcy wcrc placcd irround tl 'rc
lcgs of nestl ing connorants are considcred. The
carliest rccoveries from cach spccics were: Black
Cormorant October 1963, Picd Cormorant June
1962,  L i t t le  B lack  Cormorant  May 1966,  L i r r l c
Pied Cormorant April 1964, ancl Black-faced
Cor rnorant  June l9 t r4 .  The las t  rccovcr ics  con.
s idcrcd  were  ob ta ined in  Junc  197-5 .

Thc nunrbers of rccoverics have becn totallcd
lor cach onc dcgrce of latitude and longitude
quadrangle. Alt banding wus within the fivc
dcgrec of l:rt ituclc anci loneitudc quadranglc
33 ' -38 'S  136 ' -141 ' 'E .  Th is  i i  r c fc r rc 'd  to  la ic r
in thc tcxt as the banding quadringlc.

Ihc Black and Litt lc Black Cormorants were
rccovcrcd mainly inland in south-castern Aus-
tralia, cast of 139'E. The Black-faced, Picd and
Litt la Picd Cormorants were rccovcred mainly
in thc shcltcrecl marine area of Spencer and St
V inccnt  Gu l fs .  wes t  o f  139 'E .  On ly  thc  B lack
(lornrorant disperscd across Bass Strait to Tas-
nranir. No bands f(rm any of thc fivc spccies
t'crc rccovercd north of the Tropic of Capricorn.
or. rvcst of the Great Australian Bight.

Introduclion

ln several parts of the world sympatric species
ef cormorants and shags, Phalacrocoracidae, have
bc'cn slrown to diffcr in their habitat requirements.
c.g. Plnkut'ocora.t <'qrbo and P. aistotelis in
England (Stcven 1933); P. < ivaceus, P. gai-
rtnnli ind P. bougainvil l i i  in Pcru ( Koepcke
1970; Murphy I925 ) ; and P. auritus, P. pelagicus
irnLl P. pennicil latris in Brit ish Colunbia (van
Tcts  l9 -59) .

ln southern Australi there are five sympatric
spccies of Phalacrocoracidae : thc Black Cor-
morant P. carbo, the Picd Cormorant P. variu.s,
thc Litt lc Black Cornorant P. .sulcirostri.s, the
Littlc Picd Corrnorant P. malonoleuco.s, and the
Black-faccd Corntorant P. luscescens. Large nurn-
bcts of individuals fronr each of these species
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Results

Ot 59 000 Picti. 22 000 tslack-faced, 4200
Black, ,1000 Litt lc Black and 3800 Litt lc Picd
Cornrorants that wcrc bnnded, bands of 1326
(29t  )  P icd .  441 (2%)  B lack- faced,  116 (3%)
B l r c k .  - 5 5  ( 1 % )  L i t t l c  B l a c k  a n d  1 9  ( 1 c / c \
I-itt lc Picd Cormorants wcre recovered.

Thc  B lack  Cormorant  (F igurc  l )  shows the
grcatcst disDcrsal rvith 56?i of thc rccoveries
outsidc thc banding quaclranglc. lt is thc only
s|ccics that rl ispcrscd across Bass Strait to Tas-
nrania. It is also thc only species of conrorant
known to stmv Ironr Austrnlia or New Zcaland
to  Mlcquar ic ' l s land (Ke i th  rnd  H incs  1958.
K insk l  l9TO )  .

Figr l rc L Mdl  t ) l  nuDtb. t  o l  butd , .co\ ' ( r ics o l
BIack Cornlor( t t t  x i t l t in  thc sDtal l
qtndruttglcs. ,'lll frc specics ol cor-
t l torutn \ ' ( r? hu d( l  t r i th i  thc la4:c
rluurlrantlt- Bla<'k Corntoranl vcrc
h t l  t r i t l t iu  rhc tho, lu l  t lual ran! : l?.s.

.fhe 
Pied Cormorant (Figurc 2) shows thc

lcast clispcrsal rvith only 7rL of thc rccovcrics
outsidc rhc bantling cluadranglc. Thc longitudinal
clispcrsrrl of thc Piccl Cornrorant with 9f|7. ol

t i le rccovcries wcst of 139 E, coll]plcntcnts thal
of thc Black CormoranI u,ith 9-5 7r of t l]c rc-
covcrics cast of 139'E. Thirty rccovcrics of Pictl
Cormorant in Western Australin ulso shou'ccl
slight dispcrsal. rcstrictcd to thc coast (Ford
1 9 6 3  ) .

139'E

o Figure 2.  i+4up ol  nt t  ih( t  . l  hunl  kct) \ ' t t i . \  o l
I ' id  Conntunt  t r i t l ) in  thc sn1( l l  qudd-
rangl ts.  Picr l  Crt rntr t rut t t  rcre hanr lctJ
I itlti th( rltul?l qrulrafisl?s.

Thc L i t t l c  B lack  (F igurc  3 )  w i th  317.  and
thc Litt lc Pied Cormorant (Figurc 4) with 20%
of the recoveries outside thc bancling quadranglc'
show an intermc(lirtc alnount of t l ispcrsal. Out-
side the brnding quadranglc I5 out of l7 re-
coveries of Litt le Black Cormorant arc south of
36'S, and cight out of tcn recoveries of Litt le
Piecl Conrorant are north of 36 S. The longi-
tudinal dispersal of thc Litt lc Picd Connorant
with 6511/c of thc rccovcrics wcst of 139'E, conr-
plcmeots that of the Litt le Black Cornrorant with
659 l  o f  thc  rccovcr ies  eas t  o f  139 'E .

Thc  B lack- laccd  Cotnorant  (F igurc  5 )  i s  a
scu shag belonging to thc genus or sub-gcnus
Leuutcarbtt which is restrictcd to lDarinc witters
for foraging (van Tcts in press). lt is therclorc
not surprising drat its dispersal is coastal with
167r, of thc recovcrics outsidc thc bancling quacl-
ra [g lc .  l -ong i tud ina l l y  w i th  97% o f  the  rccovcr ics
wcsl ol l39 E thc clispcrsal of thc Bli. lck-fi lced
Cormorant matches that of the Piccl Cornroraot.
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a Fig[re l .  i \ lup ol  nutnh?t  ( ) l  ha d kcoy(t ies o l
L i t t l .  Bkkk Cotntof t t  t  v i th in thc snal l
quat l ranglL,s.  L i t t lc  Rluk Co,tnorcnl
IL'rL, bunlL.l nitltin thc shac!ed quotl-
r t tn! ! lcs.

' fhcrc 
is rro evidcncc of any nrajor northward

rlrigration for any of thc l ivc spccics. There are
no rccovcrics north of thc Tropic of Capricorn,
and onll lr fcrv north of the head of Spencer Gulf
a t  Por t  Au-qus t r ,  32 'S  (3  P ied ,2  B lack ,  I  L i t t l c
B luck  i rn i l  I  L i t t le  P ied  Cornorants  ) .  The BIack-
flccd Cornlorant is rcstrictcd to the southcrn
coasts ol Australia, but thc ranges of thc othcr
lour  spec ics  cx tcnd in to  nor thcrn  Aus t la l ia  (Scr -
v c n l y  c l  . r / .  l 9 7 l ;  S t o r r  1 9 7 3 ) .

Th t r r  i s  a l .o  no  . r j Jcnce o I  lny  r r r : r jo r  wcs t
rvaril dispcrsal for any of thc five spccies. Therc
arc no rccovcrics along the exposcd coast of the
Gre i i t  Aus t ra l ian  B i lh t  wcs t  o f  134"8  anc l  on ly
a lcrv wcsl of 135'E (2 Pieci and I Black-faced
Cormorilnts). Therc arc ferv recovcrics on the
Vic to r ian  coas t .  sou th  o f  38 'S  and cas t  o f  l4 l  "E
(7  B lack ,  3  L i t t l c  B lack  and 4  B lack- faced Cor -
rnorants ) .

Within the bandin-q quadranglc therc arc lew
recovcrics south of 36"S, wherc therc are cxposed
coasts  (12  p icd .  8  B lack- faced,  2  L i t t l c  B lack
and I  B lack  Cormor rn ts ) .  Nor th  o f  36 .5  the
recoveries of thc Pied and Black-flced Corntor-
ants arc conccntratcd around the sheltcrcd nlari-
t inle w:ttcrs of Spencer and St Vincent Gulfs,
wcst of 139''E; t lre Black Cormorant around the
nrouth i lnd lorvcr lcsghsr of thc Murray River,

t39.1

a Figurc a. Map ol t tnll,( ol banl ruttrtrics ol
L i l l l?  Pict l  Corntorot t  ] ] i l l l i t  the sDtol l
quwlranglcs. Litllc Pial Cot rcran!
xtrc bandet l  v i th in thc shadal  quat l -
ranglas.

139-E

o Figufc s.  Mar o l  nuDlho ol  hand rcer. t i t ls  o l
BIack-facctl CotDtoftt t tLitltitt the snull
quudrunglas. BIack-fu:cd Corntotufil
voc banlu!  \ ' i th in th( : lnt tc t  qua. l -
,angl(s

east  o f  139"E;  and rhe  L i f t l c  B lack  anr i  thc  L_ i l r l c
Picci Cormorants lround both areas.

Discussion
'fhe 

Black and the Picd Cornrorant are both
ll lrgc and thcir sizc ranges ovcrlap. Thc Litt le
Black and thc Litt lc Piid arc boih small and

L i t l  e  B  ack

A\



I  l : t  , l t rstrui i tur IJinl lJtt trdcr

(  ( ) f l l to l l ln ls .

thcil size riu'rgcs ovcrlap. Thc Black-frcecl Cor-
r ) lo f iUr l  i s  io lc rn rcd iu tc  i l  s izc ,  l l r cse  t l l r cc  s izc
! l t c lo r i i \  p rcsu l ] rab l l  l l c lp  to  rcducc  compct i t ion
10r  lo0c l .

' lhc 
rvings of the Il lack CormoranL trrc rela-

t i \e l \  lon t r r  i ln ( l  s t rongcr  than thosc  o i  thc  dhcr
l ( l l r  s l rcc ras .  lnd  l l r l -  b l  rc la tJd  to  i i s  g rea tc r
r l cgrec  o l  i l i spc ls l l .  ln  South  Aus t ra l ia  thc  B lack
Corn)or i rn t  app-enrs  to  avo id  coorpc t i l i on  rv i th  thc
l ) ied  (  o rnror i !n t  by  c l i spcrs ing  i  land  and to ' [ 'as -
r r ln i l r .  rvhc tc  thc  l ) i c t l  Cor rnorant  has  b :cn
cx t inc i  s ince  prc -h is to r ic  l in )cs  (v l11  ' l -e ls  i r l

l ; r cp .  ) .  On thc  .A t l ln i i c  coas ts  o f  Nor th  An)cr ica
the lJlack (lornroftrnt is a nrarinc spccics, prc-
s r rn rab l l ' p rcvcr tcd  l rour  t l i spers i r l  in land by  com-
l )c t i t ion  \ \ i th  thc  Doub lc -c rcs tcd  Cormoran l ,
P lu l r ( t t ) (o tu . \  t t ! t i tu . \  ( (1 .  l -cw is  1929) .

- lhc  
l - i l t l c  P iJd  Cornroran t  fccds  nra in ly  on

: r r th ro i )o ( ls  (  Mc\a l l ) '  l 9 - i t i ,  Se  rvcn ty  19381' I  
l ro r rson an t i  Mor lc l '  l9 ( r6 ;  Vcs t jcns  in  p rcp . ) ,

irncl thr.rs avoicis conrpetit iorr rviLh the other four
spcc ics  rvh ich  fcc r l  n rn in ly  on  i i sh .

lh rcc  spcc ics  tha t  1 l ) r i vc  in  thc  shc l te rcd
n la r iuc  \ \ i r le rs  o f  Spcnccr  and St  V inccnt  Gu l ls
t l i l l c r  no t  on l t '  in  s rzc ,  bu t  cvcn  morc  so  in  t l le
lcng th  an i l  shu fc  o f  thc i r  b i l l s .  long  anc l  th in  in
thc  P i - ' t i ,  in t t rn rcd ia l r  in  thc  B lack  faccd ,  and
sho| t  and s tubby  in  thc  L i t t l c  P iod  Cornroran t .
. \ l l  th rce  o f  thc \c  spec ics  a rc  c l l rk  dorsa l l l  and
N l r i t c  rcn t r i r l l l .  r vhcrers  thc  o thcr  two spcc ics
rr ith nraiIlh cilst! 'rn inlirnd clispcrsal arc clark
a l l  o rc r .  hcncc  thc i r  nan)cs  BIack  rnc l  L i t t l c  B lack

bantling and rccovcry informution. and tl lc
voluminoLrs corrcsponcltncc.

-fhc 
nraps r.verc clrarvn by Frank Koight.
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Nonc o l  t | ] c  l i vc  , \us t ra l ian  s |cc ics  l i kc  ex-
1 :oscr l  sca  shorcs  uh ich  arc  thc  n ichc  o f  thc  sub-
gcnrrs Slrclrxrl]ro, rvhich inclr.rd:s thc Spottcd
Shag /'/ra1r( / r).rrrd.\ l)un(la!!1.\ ancl thc Shtg I '.
t t r i r to t t l i s  o l  Furo |c .  l -hc rc  i s  no  cv idcncc  yc t
to \ho\\ ' thll l  .\t ictrrurho lvirs rrprescntc(l in Aus-
t  la l ie  i r  p rc -h is to r ic  t i r res .
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