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INTRODUCTION

The Heard Island Cormorant or Shag was first described as the
subspecies nivalis of the Imperial Cormorant or Blue-eyed
Shag Phalacrocorax atriceps (Falla 1937). Marchant &
Higgins (1990) recognise five distinct species within this P.
atriceps grouping, these being P. atriceps, confined to the
coast of South America, P. albiventer at the Falkland Islands,
P. bransfieldensis on the Antarctic Peninsula and adjacent
South Shetland and Elephant Islands, P. georgianus on South
Georgia, South Sandwich and South Orkney Islands, and P.
nivalis on Heard Island.

High numbers of Heard Island Cormorants have been seen in
roosts, and ‘moderate sized flocks’ have been recorded since
the initial occupation of Heard Island by Australian National
Antarctic Research Expeditions (ANARE) in 1947 (Downes
et al. 1959). Only two small breeding colonies, at Sydney
Cove and Saddle Point (Fig. 1), were recorded during the
period 1947–1955 (Downes et al. 1959). Breeding birds at
Sydney Cove moved from a stack 50 m offshore to the main
island between 1980 (Johnstone 1982) and 1985 (Burton &
Williams 1986). These were the only known breeding locali-
ties recorded during visits in 1980, 1985/86, 1986/87 and
1987/88, but one pair at least is known to have bred at
Stephenson Roost in 1983 (Vining 1983). It was not until
1992/93 that a third major breeding site, again at Stephenson
Roost, was located (Green 1997). Johnstone (1985) considered
the small population as no cause for concern because of its
apparent high breeding success rate. Pemberton & Gales
(1987) suggested that the population of Heard Island Cormo-
rants was vulnerable, comprising of between 600 and 1000
individuals. By 1987, however, numbers were low enough for
alarm to be expressed at the population status (Copley 1989).

The population size of the Heard Island Cormorant is unknown
but appears to be the smallest of the Antarctic and sub-
Antarctic cormorants, when compared to c. 11 000 pairs for the
Antarctic Cormorant P. bransfieldensis and the South Geor-
gian Cormorant P. georgianus and close to 1000 pairs for the
Crozet Cormorant P. melanogenis and the Macquarie Island
Cormorant P. purpurascens (Marchant & Higgins 1990).

Studies undertaken on Heard Island Cormorants have been
intermittent in the 50 years that Heard Island has been under
Australian control, so that there are presently no detailed popu-
lation data available. The present study aims to synthesise all
available published and unpublished population data on the
species, including those given in not readily available expe-
dition reports, to assess the status of the population. This is of
particular importance in view of the species’ endemicity and
small, but highly variable population.

METHODS

Data for the period 1948–1951 were obtained from Downes
et al. (1959). One of the two regular breeding colonies was
visited in March 1980 (Johnstone 1982). Chick and nest
counts were conducted in each of three breeding seasons from
1985/86 to 1987/88. In October and November 1985 nesting
colonies at Sydney Cove and Saddle Point were visited on
nine and four occasions, respectively (Burton & Williams
1985). In 1986/87 these two colonies were each visited once
in December and January and all nests and chicks were
counted (Gales 1987). In 1987/88 the nesting colonies were
each visited four times; Sydney Cove between October and
December and Saddle Point between October and February.
On these occasions only nests and chicks were counted
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(Woehler 1989). During 1992/93, a colony of 50 nests with
eggs was studied from laying to fledging (Green 1997).

Counts were made of adult and immature cormorants on Heard
Island in the summers of 1985/86 (Burton & Williams 1986),
1986/87 (Pemberton & Gales 1987) and 1987/88 (Copley
1989), the winter of 1990 at the Stephenson Roost (Green
1990) and also weekly at the Stephenson Roost in the period
1 March 1992 to 14 March 1993 (Green 1993). Juveniles were
identified by their distinctive plumage (Downes et al. 1959).
Counts were made in the morning, before departure of the
birds for sea, or in the evening after birds had returned to roost
for the night. The number of breeding pairs was calculated
from the number of occupied nests.

RESULTS

Reproductive success

1947–1955

There are few data on Heard Island Cormorants for the period
of ANARE occupation between 1947 and 1955. Only 26–28
nests in total were recorded annually at two sites: Saddle Point
and Sydney Cove, and the ‘usual’ number of eggs per clutch
was considered to be four (Downes et al. 1959). The only
notes on chick survival were that ‘most birds had two chicks’
on 5 December 1954. The data are few and do not indicate
annual variability. However, if this was the general level of
success, chick production would be about 52–56 a year. How-
ever, a more realistic estimate for a good year (if the conditions
were generally similar to 1992/93 with a mean clutch size of
2.8±0.4 eggs per nest and survival to fledging of the order of
60% (Green 1997)) would be a chick production of about 44
to 47. Only one record of juvenile survival comes from
Downes et al. (1959) who recorded sighting 51 juveniles in
December 1950 (Table 1).

1979/80

Saddle Point and Sydney Cove were still the only two nesting

sites noted in 1980, with 45 old nests
recorded at the former site (Johnstone
1982).

1983

Vining (1983) reported one nest with
two chicks at Stephenson Roost in Feb-
ruary 1983. No counts were made at
other colonies.

1985/86

Saddle Point and Sydney Cove were
again the only two nesting sites
recorded for this and the next two sea-
sons. In 1985 at Sydney Cove, nesting
was reported from the main island cliff
with no nesting on the offshore stack.
The nesting colony at Saddle Point was
in the same location as it had been in the
1940s and 1950s. On 29 October 1985,
16 nests were recorded at Sydney Cove.
On 19 November, 13 nests remained,
two with two chicks, five with two eggs

and six with three eggs (Burton & Williams 1986). On 26
October there were 74 nests at Saddle Point, with 31 of these
remaining on 22 November. Eight nests had a total of 11
chicks. From this and unpublished data, Pemberton & Gales
(1987) calculated that a maximum of 43 chicks could have
fledged (Table 1). In 1986/87 Pemberton & Gales (1987) saw
no cormorants in juvenile plumage, and suggested a low
fledging success or low survival of the 1985/86 cohort.

1986/87

A maximum of 27 nests was attended by adults, a figure simi-
lar to the period 1947 to 1955. On 4 December 1986, four
nests were recorded at Sydney Cove, with six chicks in total;
on 18 January six chicks remained. On 10 December there
were two nests at Saddle Point with two chicks; on 4 January
no chicks remained (Gales 1987). Figures differ in Pemberton
& Gales (1987) and seven chicks was given as the total
number of survivors for the whole island. Woehler (1989)
reported a maximum of two juveniles observed from this
cohort in 1987/88 (Table 1).

1987/88

There were 16 nests and 24 chicks at Sydney Cove up to 2
December 1987, by which time all chicks had hatched. There
were 18 nests and 24 chicks on 20 December. The extra two
nests were possibly occupied by inexperienced breeders who
did not contribute to the chick production for the year. At
Saddle Point there were 76 nests and five chicks on 10 Octo-
ber. The number of nests decreased to 71 in November and
December, while the number of chicks peaked at 71 on 12
December and fell to 70 by 4 February 1988 (Woehler 1989).
Total maximum fledging for the island was, therefore, 94
(Table 1). Two young birds were found dead at the eastern end
of the island on 16 and 19 February (Copley 1989).

1991/92

A count of 15 fledglings at Sydney Cove on 4 February 1992
was the only count at any breeding colony (Green 1993). One
dead juvenile was found in late April 1992 and a count at

Fig. 1.  Heard Island, showing sites referred to in the text.



Green et al.: Population status of Heard Island Cormorant1998 71

Stephenson Roost on 3 May 1992 totalled 135 juvenile birds.
The 1991/92 cohort, therefore consisted of at least 136
fledglings (Table 1). A count on 19 December 1992 totalled
133 juvenile birds. If the whole cohort consisted of the 136
observed fledglings then the recorded loss gives a mortality
rate of 3.3% a year. The death of two juvenile birds from the
135 live birds observed was confirmed: one hit a radio mast
and the second was found dead on the south coast of the island
giving an estimated maximum recruitment of 133 (Table 1).

1992/93

A total of 82 chicks fledged at Stephenson Roost in 1992/93
(Green 1997). From 10 March 1993, additional fledglings
arrived from breeding colonies, presumably in the north-west
of Heard Island. A total of 82 chicks resulted from the 163
adults known to remain in the Spit Bay area (55 nests were
built at which 50 pairs produced eggs). It is assumed that only
breeding birds travelled to the north-west of the island,
(Woehler (1989) for example reported no big roosts of non-
breeders in the area in the 1987/88 breeding season).
Attempted breeding by the 145 birds that presumably headed
to the north-west of the island (at an equivalent reproductive
success to the south-east) would have led to successful laying
by 66 pairs producing 108 chicks. This is a realistic estimate
compared to 89 nests in 1987/88 if it is assumed that the
colony at Stephenson Roost was an overflow rather than an
alternative site. A possible total for Heard Island for 1992/93
was therefore 190 chicks, with 98 of these confirmed
(Table 1).

Roosts

1947–1954

Stephenson Roost might not have been available for roosting
in this period as photographic evidence shows that the
Stephenson Glacier extended right up to the moraine. Downes
et al. (1959) recorded roosting around the north-west of Heard
Island as being more common than in subsequent years of
summer occupation.

1983

There were 215 adults present at Stephenson Roost in February
(Vining 1983). If at that time the same proportion of birds on
Heard Island was at Stephenson Roost as in early February

1993 (Green 1993) this gives an estimated island population
of 524 adults (Table 1).

1985/86

Eight minor roosts were distinguished, six of them in the
north-west of the island and two in the south-east. These con-
tained a maximum of 22 birds for one roost with the usual
maximum number of ten or less. There was no single-day
count for the island. On 18 November 1985, there were 548
cormorants at Stephenson Roost (Burton & Williams 1986),
and a further 13 pairs at Sydney Cove and 31 pairs at Saddle
Point. This gives a minimum total for the island of 636 birds
(Table 1). Juveniles were not distinguished in counts of roost-
ing birds.

1986/87

A total of 340 birds was recorded on 14 January 1987 at
Stephenson Lagoon (Pemberton & Gales 1987). Based on all
roost sites and breeding sites, Pemberton & Gales (1987)
estimated a population size in excess of 600 birds.

1987/88

There was one Heard Island Cormorant at Stephenson Roost
on arrival of the expedition on 18 September 1987. The
number did not exceed nine until January 1988 (Copley 1989)
because most birds were at the breeding colonies during this
time. An influx of birds to Stephenson Roost occurred after 19
January 1988, and included juvenile birds after 15 February,
with a maximum count of 127 birds on 26 February (the
expedition left the island on 2 March). This suggests that the
increase at Stephenson Roost consisted of breeding animals
and their offspring (Copley 1989) but not all birds had arrived
from the breeding sites. This explanation is supported by a
similar influx in 1992/93 at a date two weeks later (Green
1993) (breeding also commenced about two weeks later in
1992/93). The population in 1987/88 constituted a maximum
188 breeding birds (including failed breeders) from 94 nests
at Sydney Cove and Saddle Point. Prior to the influx, the num-
bers seen at the eastern end of the island were low. The usual
count for eight roosts at the eastern end of the island away
from Stephenson Roost was zero to four (Copley 1989). A
maximum of 25 birds was seen on 9 October at Long Beach
and none were recorded at Stephenson Roost at this time. At
the north-western end of Heard Island ‘no large numbers of

TABLE 1

Reproductive success of the Heard Island Cormorant for the period 1948–1993, together with estimated maximum
recruitment and estimated adult population

Year Reproductive Estimated maximum Estimated Source of data for estimates
effort recruitment adult population

1948–51 c. 26–28 nests 51 “extremely small” Downes et al. (1959)
1979/80 >45 nests Johnstone (1982)
1983 524 Vining (1983)
1985/86 43 chicks 0 636 Burton & Williams (1986), Pemberton &

Gales (1987)
1986/87 6 chicks 2 >600 Pemberton & Gales (1987), Woehler (1989)
1987/88 94 chicks 92 max 213–250 Woehler (1989), Copley (1989)
1990 339 Green (1990)
1991/92 min 136 chicks 133 330 Green (1997)
1992/93 min 99 chicks 98–190 328 Green (1997)
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roosting’ cormorants were recorded (Woehler 1989). The
minimum adult population at this time then was (assuming two
adults per nest) 188+25 or 213 and the maximum count for
the whole island in the period 18 September 1987 to 28 Feb-
ruary 1988 never exceeded 250 (Copley 1989, Table 1).

1990

On 22 May 1990, the number of cormorants at Stephenson
Roost was 278, including juveniles (not differentiated in the
count). This number decreased to 214 on 8 June 1990. At a
similar date in late May 1992 at Stephenson Roost, the num-
bers were beginning to decline as nest building began, but
numbers were 82% of the maximum count. Assuming an
equivalent breeding time and equivalent loss of birds with time
to the north-western end of the island as in 1992, the estimated
population for 1990 would be a maximum of 339 adults (Table
1). This is in accord with calculations based on recruitment to
a population of 250 adults in 1987/88. Assuming two chicks
were recruited from the 1986/87 cohort (this was the maxi-
mum number of juveniles seen the following year), and of the
94 chicks from 1987/88 (with the mortality of juveniles only
over the ensuing 26 months calculated at 3.3% a year) 88 were
recruited, this gives an estimate of 340 adults together with
any juveniles from the 1989/90 breeding season.

1992/1993

There was very little roosting observed away from Stephenson
Roost at the eastern end of the island, and the biggest roost
recorded was at Doppler Hill. This contained between seven
and 22 cormorants (including zero to five juveniles) between
March and May 1992. There was an occasional daytime roost
at Paddick Valley and another towards Long Beach, but
neither of these showed any evidence of frequent occupation
by way of guano or regurgitated casts. In 1992, the maximum
count of adults was 309 on 28 April. Allowing a further 20
adults for the southern roosts, and one adult found dead early
in the year gives a minimum estimate of 330 adult birds for
1991/92 and with a further adult death in December 1992 gives
a maximum estimate of 328 adult birds for 1992/93 (Table 1).

DISCUSSION

Chick production and recruitment to the breeding population

Despite occupation of the ANARE base at Atlas Cove from
1947 to 1955, there is no published account of annual chick
production by Heard Island Cormorants from that time. Saddle
Point and Sydney Cove were the only known nesting areas.
Vining (1983), however, recorded a single nest at Stephenson
Lagoon in 1982/83, but despite searches no nest was seen there
again until 1992/93. For the only three seasons before 1991/92
for which there are data (1985/86 to 1987/88), the maximum
recruitment to the breeding population could have been no
higher than about 88, averaging 30 a year. With a success rate
equal to the 1992/93 season, the chick production for 1947 to
1955 (with 26–28 known nests) would have been slightly higher
at 47 a year with about 43 being recruited into the breeding
population assuming sexual maturity at three years of age as
with the South Georgian Cormorant (Croxall 1981). This
ignores years of total or near-total breeding failure. The mean
annual mortality of the Macquarie Island Cormorant for males
and females combined is 16.2% (Brothers 1985). On this basis,
the recruitment of 30–44 breeders could not sustain a popula-
tion of more than about 185–272 birds. The highest number

seen on one day in 1985, however, was about 550, and the
population over 1985/86 and 1987/88 was in excess of 600
(Table 1, Pemberton & Gales 1987).

The present data suggest that such a population would be im-
possible to sustain on the known production of chicks unless
1) the Heard Island Cormorant is longer lived than the Mac-
quarie Island Cormorant,
2) there are unknown breeding sites on Heard Island,
3) there is immigration from another island, or
4) the average chick production over the years 1985–1987, and
1947–1955, was unusually low.
There are no data on the longevity of the Heard Island Cormo-
rant, because this species was not studied during the ANARE
occupation of 1947–1955 (Downes et al. 1959), and the few
visits since that date have not been of sufficient frequency or
reliability to initiate a banding study to collect such data.
Sufficient effort has, however, been expended with a thorough
coverage of Heard Island by helicopter in 1986/87, to be sure
that an unknown breeding site did not occur in that season
(Pemberton & Gales 1987). Immigration is unlikely, because
the species is only recorded from Heard Island. The nearest
possible source is the McDonald Islands group 36 km away,
but cormorants have not been recorded there (albeit from very
few visits) (Johnstone 1982).

This leaves the alternative that the annual chick production over
the years 1985–1987, and that estimated for 1947–1955, were
low. The Imperial Cormorant group is known to have an uneven
reproductive success with high failure rate in some years:
Williams & Burger (1979) reported egg mortality of 38.1% and
46.4% for two years at Marion Island, and a chick mortality of
78% (compared with 41% at Crozet Islands: Derenne et al.
1976). Brothers (1985) reported egg mortalities of 10%, 27%
and 28% over three seasons at Macquarie Island, and the
presumed chick mortality was about 39%, 12% and 37% over
the same three seasons. In 1992/93, mortality on Heard Island
was 41%. This was confined mainly to eggs with virtually no
chick mortality after the first few days of life (Green 1997). The
data on chick production (Table 1) suggest that chick produc-
tion on Heard Island is extremely uneven, and that the popula-
tion goes through boom and bust phases in reproductive
success. Periods such as the late 1980s are therefore compen-
sated for by boom seasons such as 1991/92 and 1992/93 when
a known 235 and possible 326 chicks fledged. Boom and bust
cycles in reproduction probably result in periods of high and low
adult mortality respectively, as boom and bust cohorts age and
die leading to some cycling of the population level.

Roosts and population estimates

Pemberton & Gales (1987) considered that an accurate assess-
ment of the population size of Heard Island Cormorants would
be difficult. For an accurate count, the likely roosting sites
would have to be visited early in the morning or late in the
evening to ensure that all birds were back from their foraging
ground when a count was made. It is possible, although
unlikely, that significant numbers roosted in inaccessible areas
on Heard Island or on either the McDonald Islands or Shag
Rock. Johnstone (1982), for example, reported no cormorants
at the McDonald Islands, and Vining (1983) reported none
from Shag Rock. These visits were, however, of short duration
and have not been repeated. Over 80% of Heard Island is
covered by glacial ice and, of the remainder, extensive areas
of sand flats close to sea level are unsuitable for nesting and
roosting. All 13 roost sites identified by Pemberton & Gales
(1987) with helicopter support had a degree of temporal
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stability and were in areas normally accessible by boat and
foot. Well-used roosts can easily be identified by the presence
of guano and regurgitated pellets, particularly when the latter
contain polychaete spines. Taking these factors, and the exten-
sive period of time spent on the island, into consideration it is
unlikely that any major roost was missed in the subsequent
year. Cormorants do not roost at sea due to their wettable plum-
age (Cooper 1985) and non-breeding Heard Island Cormorants
remain on land early in the morning for the first four hours of
daylight and in the evening for the last three (Green &
Williams 1997). In six months’ occupation of the island in
1987/88, Woehler (1989) recorded no large roosts at the north-
west end of the island, with a maximum of 14 roosting birds
at Wharf Point (on 4 October 1987). At the eastern end of the
island Copley (1989) recorded eight minor roosts with the
usual number of birds at each being none to four and the maxi-
mum three to 28. Stephenson Roost is the most important roost
for cormorants at Heard Island (Burton & Williams 1985,
Pemberton & Gales 1987, Copley 1989, Woehler 1989) and
therefore it is likely that counts of this and breeding birds will
reveal population trends. The maximum number of adult birds
at Stephenson Roost decreased from 548 on 18 November
1985 to nine on 19 November 1987. The numbers at the roost
will vary according to numbers breeding at that time and the
numbers at other roosts. Taking this into account the number
of adult birds estimated to be on the island decreased from a
minimum of 636 in 1985/86 (with similar numbers in 1986/87)
to a maximum of 250 in 1987/88. The highest estimates (1985/
86 and 1986/87) were for two seasons when the times the
expeditions spent ashore were 56 days (1 October to 25 Novem-
ber 1985) using foot transport only and 69 days (14 November
1986 to 21 January 1987) with helicopter transport. In 1987/
88 the party was ashore for 167 days from 18 September to 2
March with amphibious and foot transport. This is sufficient
time, with frequent counts of all roosts and breeding sites, to
ensure adequate counting effort. The concordance of popula-
tion estimates from two years later (May 1990) based on cor-
rected counts from Stephenson Roost and from an assessment
of recruitment to the adult population from the 1987/88 cohort
suggests also that these are reasonable estimates. There would,
therefore, appear to have been a real decrease in the number of
cormorants on Heard Island from a high of over 600 to about
250. This would have taken place between the 1986/87 and
1987/88 expeditions which were only eight months apart.

Possible causes of a population decrease

Four known causes of major perturbations in seabird popula-
tion parameters in the Southern Ocean are 1) human distur-
bance (Williams 1984, Jouventin et al. 1984, Thomas 1986,
Wilson et al. 1990), 2) introduced predators (Johnstone 1985),
3) changes in availability of prey (Whitehead et al. 1990), or
4) climatic changes (Jouventin & Weimerskirch 1990).

On Heard Island, where there is no permanent human occupa-
tion, the direct effect of humans is probably not important in
affecting the population. In 1948 and 1949, eggs were taken
for food, but from 1951 it was considered that the species was
rare and these activities ceased (M. Downes pers. comm.).
Other incidental mortality appears to be low with one juvenile
becoming entangled in a fishing net (Downes et al. 1959) and
an adult dying after hitting the Spit Camp radio mast in 1992
(pers. obs.). These are the only known cases of human-induced
mortality in recent years. There are no introduced vertebrates
on Heard Island to cause increased mortality.

There appears to be no real shift in the diet that could explain

the presumed high mortality between 1985/86 and 1987/88
(Green et al. 1990) and competition with other species is low.
Espitalier-Noel et al. (1988) stated that the diet of the Crozet
Cormorant at Marion Island overlapped with that of the
Gentoo Penguin Pygoscelis papua, due to their similar forag-
ing range and methods. Over the past 30 years, the population
of Gentoo Penguins on Heard Island has increased from about
9000 breeding pairs to 16 600 breeding pairs in 1987/88
(Woehler 1991), but information on the diet of Gentoo
Penguins from 1986/87 and 1990 suggests that the overlap in
prey species taken by both Gentoo Penguins and Heard Island
Cormorants is minimal (Klages et al. 1990, Green & Wong
1992). Other piscivorous species increasing on Heard Island
are King Penguins Aptenodytes patagonicus (which have no
prey species in common with Heard Island Cormorants –
Klages et al. 1990), Black-browed Albatrosses Thalassarche
melanophrys (Woehler 1991) and Antarctic Fur Seals Arcto-
cephalus gazella (Green et al. 1989, 1990). The diet of Black-
browed Albatrosses at Heard Island is unknown, but it is un-
likely to overlap with that of Heard Island Cormorants. No fish
species important to Heard Island Cormorants occurred com-
monly in the diet of fur seals (Green et al. 1989, 1990). The
Heard Island Cormorant does not, therefore, appear to be fac-
ing significant direct competition for food from other species
breeding on Heard Island. Even if there was competition, this
would have to be allied to a food shortage to cause such a
major reduction in population. There was no evidence of a
large die-off from starvation or disease. No dead birds were
found on arrival at Heard Island in 1987/88, but more impor-
tantly, birds were in sufficiently good condition to breed and
make this the most successful breeding season recorded to that
time.

The loss of over half the population from the island in eight
months without any effect on the remainder or on subsequent
breeding suggests that this was a single event rather than a
series of events. The Heard Island Cormorant feeds in waters
in a direction of about 70° from the Spit Bay camp and about
20 km from shore (K. Green & E.J. Woehler unpubl. data).
With sudden increases in wind speed, generally from the
south-west, this means that they must fly back to land into
increasing winds. Observations on cormorants from Spit Bay
through 1992/93 confirmed that many had difficulty flying
into strong south-westerlies. Wind speeds on Heard Island can
frequently exceed 100 knots, a speed considered beyond the
capability of any cormorant to return to shore. It is possible
that such an event occurred in the eight months between the
1986/87 and 1987/88 expeditions, resulting in a loss of a
significant part of the population. It is also possible that the
‘missing’ birds were at the McDonald Islands only 36 km
away and the survey by Johnstone (1982) occurred at a time
when no cormorants were at those islands. The Macquarie
Island Cormorant is, for example, also found at the Bishop and
Clerk Islands 33 km south of Macquarie Island, but this occu-
pation is permanent rather than transitory, as would have to be
postulated for the Heard Island Cormorant at the McDonald
Islands.

These hypotheses are by necessity speculative. The Heard
Island Cormorant remains one of the least known bird species
in the Southern Ocean. Since its recognition as a full species
it now meets the IUCN criteria for a classification of Endan-
gered, although it is not so classified as yet (Collar et al. 1994).
Nearly 50 years of ad hoc studies of this species has left us
with such an incomplete knowledge of population processes
that it has gone through a massive reduction to leave less than
250 adult birds without knowledge or concern. It is of vital
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importance to gain a better understanding of population
processes of this endemic species. A mark-recapture study to
establish population size is long overdue and a long-term
banding study to examine demographic data over a number of
years would give a greater insight into causes of population
fluctuations of the endemic Heard Island Cormorant.
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