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116 Black Cormorants Phalacrocorax carbo,

1326 Pied Cormorants P. varius, 55 Little Black Cormorants P. sulcirostris.
49 Little Pied Cormorants P. melanolencos, and 444 Black-faced Cormorants
P. fuscescens are mapped. The five species were found to differ in their gross
habitat preferences and thus presumably they avoid competition for food.

The Black and Little Black Cormorants were
recovered mainly inland in south-castern Aus-
tralia, cast of 139"E. The Black-faced, Pied and
Little Pied Cormorants were recovered mainly
in the sheltered marine area of Spencer and St
Vincent Gulfs, west of 139°E. Only the Black
Cormorant dispersed across Bass Strait to Tas-
mania. No bands from any of the five species
were recovered north of the Tropic of Capricorn,
or west of the Great Australian Bight.

Introduction

In several parts of the world sympatric species
of cormorants and shags, Phalacrocoracidae, have
been shown to differ in their habitat requirements,
c.g. Phalacrocorax carbo and P. aristotelis in
England (Steven 1933):; P. olivaceus, P. gai-
mardi and P. bougainvillii in Peru  (Koepcke
1970: Murphy 1925); and P. auritus, P. pelagicus
and P. pennicillatus in British Columbia (van
Tets 1959).

In southern Australia there are five sympatric
species  of Phalacrocoracidae: the Black Cor-
morant P. carbo, the Pied Cormorant P. varius,
the Little Black Cormorant P. sulcirostris, the
Little Picd Cormorant P. melanoleucos, and the
Black-faced Cormorant P. fuscescens. Large num-
bers of individuals from each of these species

have been banded in south-castern South Aust-
ralia with bands provided by the Australian Bird-
Banding Scheme. This work was undertaken with
the co-operation of the National Parks and Wild-
life Service of South Australia and the Division
of Wildlife Rescarch, CSIRO.

The geographic distribution patterns of the
band recoveries arising from this work has pro-
vided an opportunity to quantify the gross habitat
preferences of the five species.

Methods

In this paper only bands recovered at least
16 km from where they were placed around the
legs of nestling cormorants are considered. The
carliest recoveries from cach specics were: Black
Cormorant October 1963, Pied Cormorant June
1962, Little Black Cormorant May 1966, Little
Pied Cormorant April 1964, and Black-faced
Cormorant June 1964, The last recoveries con-
sidered were obtained in June 1975.

The numbers of recoveries have been totalled
for cach onc degree of latitude and longitude
quadrangle. All banding was within the five

degree of latitude and longitude quadrangle
33°-38°8 136°-141°L. This is referred to later

in the text as the banding quadrangle.
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Results

Of 59000 Picd, 22000 Black-faced, 4200
Black, 4000 Little Black and 3800 Little Pied
Cormorants that were banded, bands of 1326
(29 ) Pied, 444 (2% ) Black-faced, 116 (3% )
Black, 55 (1% ) Litle Black and 49 (1%)
Little Pied Cormorants were recovered.

The Black Cormorant (Figure 1) shows the
ercatest dispersal with 56% of the recoveries

outside the banding quadrangle. Tt is the only
species that dispersed across Bass Strait to Tas-
mania. It is also the only species of cormorant
known to stray from Australia or New Zealand
and

to Macquarie Island  (Keith Hines 1958,

Kinsky 1970).
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@ Figure . Map of number of band recoveries of
Black Cormorant within  the small
quadrangles, All - five species of cor-
morant were  banded within the large
quadrangle.  Black  Cormorant  were
banded within the shaded quadrangles.

The Pied Cormorant (Figure 2) shows the
least dispersal with only 7% of the recoverics
outside the banding quadrangle. The longitudinal
dispersal of the Pied Cormorant with 987% of
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the recoveries west of 139 E, complements that
of the Black Cormorant with 95% of the re-
coverics cast of 139 E. Thirty recoveries of Pied
Cormorant in Western Australia also  showed
slight dispersal, restricted to the coast (Ford
1963).
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® Figure 2. Map of number of band recoveries of
Pied Cornmtorant within the small quad-
rangles. Pied Cormorant were banded
within the shaded quadrangles.

The Little Black (Figure 3) with 31% and
the Little Pied Cormorant (Figure 4) with 20%
ol the recoveries outside the banding quadrangle
show an intermediate amount of dispersal. Out-
side the banding quadrangle 15 out of 17 re-
coveries of Little Black Cormorant are south of
36°S, and ecight out of ten recoveries of Little
Pied Cormorant are north of 36°S. The longi-
tudinal dispersal of the Little Pied Cormorant
with 65% of the recoverics west of 139 E, com-
plements that of the Little Black Cormorant with
65% of the recoveries east of 139°E.

The Black-faced Cormorant (Figure 5) is a
sea shag belonging to the genus or sub-genus
Lencocarbo which is restricted to marine waters
for foraging (van Tets in press). It is therclore
not surprising that its dispersal is coastal with
16% of the recoveries outside the banding quad-
rangle. Longitudinally with 97% ol the recoveries
west of 139°E the dispersal of the Black-faced
Cormorant matches that of the Pied Cormorant.
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Little Black Cormorant

Map of number of band recoveries of
Little Black Cormorant within the small
quadrangles.  Little  Black Cormorant
were banded within the shaded quad-
rangles.

139°F

® Ligure 3.

There is no evidence of any major northward
migration for any of the five species. There are
no recoveries north of the Tropic of Capricorn,
and only a few north of the head of Spencer Gulf
at Port Augusta, 32°S (3 Pied, 2 Black, 1 Little
Black and | Little Pied Cormorants). The Black-
faced Cormorant is restricted to the southern
coasts of Australia, but the ranges of the other
four species extend into northern Australia (Ser-
venty er al. 1971; Storr 1973).

There is also no evidence of any major west-
ward dispersal for any of the five species. There
are no recoveries along the exposed coast of the
Great Australian Bight west of 134°E and only
a few west of 135°E (2 Pied and 1 Black-faced
Cormorants). There are few recoveries on the
Victorian coast, south of 38°S and east of 141°E
(7 Black, 3 Little Black and 4 Black-faced Cor-
morants ).

Within the banding quadrangle there are few
recoveries south of 36°S, where there are exposed
coasts (12 Pied, 8 Black-faced, 2 Little Black
and | Black Cormorants). North of 36°S the
recoveries of the Pied and Black-faced Cormor-
ants are concentrated around the sheltered mari-
time waters of Spencer and St Vincent Gulfs,
west of 139°E; the Black Cormorant around the
mouth and lower reaches of the Murray River,
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Figure 4. Map of nwmber of band recoveries of
Little Pied Cormorant within the small
quadrangles.  Little  Pied  Cormorant
were banded within the shaded quad-
rangles.
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® Figure 5. Map of number of band recoveries of

Black-faced Cormorant within the smuall
quadrangles.  Black-faced — Cormorant
were handed within the shaded quad-
rangles.

east ¢f 139°E; and the Little Black and the Little
Picd Cormorants around both areas.

Discussion

The Black .and_ the Pied Cormorant are both
large and their size ranges overlap. The Little
Black and the Little Pied are both small and
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their size ranges overlap. The Black-faced Cor-
morant is intermediate in size, These three size
categorics presumably help to reduce competition
for food.

The wings of the Black Cormorant are rela-
tively longer and stronger than those of the other
four species, and may be related to its greater
degree of dispersal. In South Australia the Black
Cormorant appears to avoid competition with the
Pied Cormorant by dispersing intand and to Tas-
mania, where the Pied Cormorant has bzen
extinet since  pre-historic times  (van  Tets in
prep.). On the Atlantic coasts of North America
the Black Cormorant is a marine species, pre-
sumably prevented from dispersal inland by com-
petition  with  the  Double-crested  Cormorant,
Phalacrocorax auritus (cf. Lewis 1929).

The Little Pied Cormorant feeds mainly on
arthropods  (McNally - 1958;  Serventy  1938;
Thomson and Morley 1966; Vestjens in prep. ),
and thus avoids competition with the other four
species which feed muainly on fish.

Three species that thrive in the sheltered
marine waters of Spencer and St Vincent Gulfs
differ not only in size, but cven more so in the
length and shape of their bills, long and thin in
the Picd, intermediate in the Black-faced, and
short and stubby in the Little Pied Cormorant.
All three of these species are dark dorsally and
white ventrally, whercas the other two species
with mainly castern inland dispersal are dark
all over, hence their names Black and Little Black
Cormorants. = &

None of the five Australian species like ex-
posed sea shores which are the niche of the sub-
venus Stictocarbo, which includes the  Spotted
Shag Phalacrocorax punctatus and the Shag P.
aristorelis of FEurope. There is no evidence vet
to show that Stictocarbo was represented in Aus-
traliz in pre-historic times.
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