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Population estimates of fur seals were obtained at the 
Prince Edward Islands during the 1987/88 and 1988189 
austral summers. The populations of Arctocephalus 
tropicalis at Marion Island and Prince Edward Island are 
increasing at a rate of 12,9% and 9,7% respectively. The 
Marion Island population is still in the recolonisation 
phase of rapid growth while the Prince Edward Island 
population is either still in the slow establishment phase 
or approaching maturity. The lack of previous data for 
Prince Edward Island prevents a comparison of growth 
rates. An apparent slowing of the rate of population 
growth in A. gazella at Marion Island is conceivably the 
result of undercounts in 1974, giving an overestimate of 
growth between 1974 and 1981. As a result of this un
dercount the importance of immigration to A. gazella 
numbers at Marion Island may have been overempha
sized previously. The apparent failure of the A. gazella 
population to move past the slow establishment phase may 
be a result of the absence of krill (Euphausia superba) 
in the vicinity of the Prince Edward Islands. Hybridua
tion between the species is continuing. 

Die groottes van pelsrobbevolldngs op die Prins Edwa.rd
eilande is gedurende die somers van 1987/88 en 1988/89 
beraam. Die bevolkings van Arctocephalus tropicalis by 
Marion- en Prins Edward-eiland neem toe teen 'n tem
po van 12,9% en 9,7% respektiewelik. Marion-eiland se 
bevolking is steeds in die vinnige herkolonisasi(}-groeifase 
terwyl Prins Edward-eiland se bevolldng of in die stadige 
vestigingsfase is of die asimptoot nader. Die tekort aan 
vorige gegewens vir Prins &iward-eiland beteken dat geen 
ve;cgelyking tussen groeitempos getref kan word nie. Die 
klaarblyklike afname in die groeitempo van die A. 
gazella-bevolking op Marion-eiland is stellig die gevolg 
van 'n onderskatting in 1974, wat gelei het tot 'n oor
skatting van die groeitempo tussen 1974 en 1981. Dit kan 
dus wees dat die bydrae van immigrasie tot A. gazella
getalle by Marion-eiland voorbeen oorbeklemtoon is. Die 
klaarblykl.ike onvermoe van die A. gazella-bevolking om 
verby die stadige vestigingsfase te beweeg mag te wyte 
wees aan die afwesigheid van kril (Euphausia superba) 
in die omgewing van die Prins Edward-eilande. Kruiste
ling tussen die twee spesies duur voort. 

Introduction 

Populations of the Subantarctic fur seal (Arctocephalus 
tropicalis) and the Antarctic fur seal (A. gazella) at 
Marion Island were expanding rapidly in the 1970s and 
early 80s (Condy 1978, Kerley 1983a). Growth rates of 
over 15 % in both species (Kerley 1983;1) placed them 
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in the recolonisation phase of population growth (Roux 
1987). Breeding sites of A. tropicalis were mainly con
fined to the exposed west coast of Marion Island despite 
the increasing density at the sites (Kerley 1983a), while 
the smaller A. gazella population was found on the 
southern coast. 

The present study provides current population estimates 
of both species at Marion Island, their local distribution, 
and the status of hybrids. It also provides the first indi
cation of population growth rates for A. tropicalis at the 
neighbouring Prince Edward Island. 

Methods 

With the exception of three small inaccessible stretches, 
the entire coastline of Marion Island (90 km - Fig 1) 
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was censused by two observers, from 15 to 20 Decem
ber 1988 and again from 22 January t.o 1 February 1989. 
The accessible sections of the Prince &lward Island coast
line (Fig 2 - 29 km) were censused by a single observ
er, from 14 to 18 April 1988. Arctocephalus gazella pups 
were also counted between 16 and 22 December 1987. 
The large area involved in the count prohibited the seri
al counting of beaches, and thus the determination of any 
likely error in the estimates. Similar constraints applied 
to the previous counts at this site (Condy 1978, Kerley 
1983a). 

Beaches were searched and identifiable seals in the in
shore surf zone were included in counts. Following Bester 
(1977) and Condy (1978), all seals were assigned t.o one 
of the following classes: adult males (AM); adult females 
(AF); immatures of both sexes (SAU), and black pups. 
Species recognition followed Candy's description (1978) 
of the two species and the assumed hybrid, and field iden
tification of pups, using qualitative and quantitative 
characteristics summariz.ed by Bester & Wtlkinson (1989). 
The December count recorded numbers of all animals 
older than pups, and the presence or absence of pups 
on the sites. Delineation of habitat (beach) types followed 
Bester (1982a). Numbers of animals on these distinct sites 
were recorded separately to allow for colony typifica
tion after Bester (1982a). The second count on Marion 
Island and the count on Prince Edward Island were of 
pups only. 

Because of the generally broken nature of the terrain 
on which A. tropicalis pups are found, a correction for 
undercounting was determined. Using Bailey's method 
(Caughley 1977) and counting paint-marked pups, mark
recapture estimates were conducted at Sealer's Beach 
( open boulder beach) and Cliff Beach Gumb led rocky 
beach), Cape Davis, on 25 January 1989. Each beach 
was counted once, whereupon pups were paint-marked 
(50 at Cliff Beach, 100 at Sealer's Beach). On the fol
lowing day pups on both beaches were counted until ap
proximately 60 % of the total marked pups were recounted 
(30 at Cliff Beach and 55 at Sealer's Beach). The se
cond procedure was repeated at both beaches. An esti
mate of population size on the beach is then provided by 
N = (n(M + 1)/m-1 
where M = number of animals marked 

n = number counted, marked plus unmarked, 
in recaptured sample 

m = number recaptured that are marked 
N = population size 

The mean of the four estimates for undercounting was 
thereupon applied to the other beaches on the island. As 
A. gazella pups are located on open vegetated areas (Ker
ley 1983a), this, combined with their low numbers, ob
viated undercounting corrections due to the nature of the 
terrain in the present study. 

The A. tropicalis population sizes both at Marion 
Island and Prince Edward Island were derived from th.e 
ratio of births : total population (1 : 4,8) , obtained by 
Kerley (1983a). Counts in the present study were not con
ducted during the peak haulout of all the age groups, and 
as no data were available to permit compensation for the 
date of census the 1 : 4,8 ratio was used. This is the only 
estimate available for this population. Pup numbers were 
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adjusted to account for undercounting and mortalities 
prior t.o the date of census. Mortality rates of 7,0% for 
Marion Island and 9,4% for the later census date on 
Prince &lward Island follow Kerley (1983a). 

The A. gazella population size was determined from 
actual counts of bulls, immatures and pups, and derived 
values for females and yearlings. Numbers of pups were 
adjusted for deaths prior to census date (a mortality rate 
of 8,7 % was assumed - Kerley 1983a) and these births 
were equated with numbers of pregnant females. The 
figure was further adjusted to assume a pregnancy rate 
of 86 % (found for A. gazella at South Georgia by Payne 
in 1977). Yearling A. gazella were not seen during the 
census and numbers were estimated from the previous 
year's pup yield, using an estimated first-year mortality 
rate of23,9% (Payne 1977 for A. gazella at South Geor
gia). The total obtained is an underestimate as no ad
justment is available for immatures, but it provides a 
means of comparison with earlier estimates. 

The t.otal population size of hybrids was determined 
from the number of adult males seen. Kerley (1983a) 
found that with A. tropicalis the number of adult males 
in relation to the total population was 1 : 3,8. Because 
hybrids other than adult males are very difficult to dis
tinguish from individuals of the two species it was decided 
to use the above ratio to determine a hybrid population 
size. 

Finite rates of population increase (er) were calcu
lated from the exponential rate of increase (r). These 
exponential rates of increase were calculated from data 
in Rand (1956), Condy (1978) and Kerley (1983a) and 
from the current study, using the exponential function 
Nt = N0ert (Caughley 1977). Previous rates of increase 
reported by Condy (1978) and Kerley (1983a), which er
roneously used the exponential rate of increase to ob
tain the finite (percentage) rate, are converted for use in 
this paper. 

The expected sigmoid population growth curve (Bester 
1980) was divided into four phases following Roux (1987); 

Tobie 1 

Details of mark-recapture experiments conducted 
at Sealer's and Cliff Beaches, Cape Davis. The 
number of pups marked (M), the number of pups 
recaptured that were marked (m), the total num
ber of pups recaptured, marked and unmarked 
(n), and the calculated population size (N), are 
shown 

Beach No of M m n N % 
pups under-

counted count 

Sealer's Beach 356 100 55 211 395 9,9 
356 100 55 219 410 13,2 

Cliff Beach 145 50 30 101 177 18,1 
145 50 30 98 172 15,7 
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these being survival (low density, few breeding animals, 
r < 0,05), establishment (density increasing, few breeding 
colonies, r < 0,1), recolonisation (high density on some 
beaches, rapid recolonisation of other sites, r = 0,15 -
0,17) and maturity (high density on all sites, stabilisa
tion of population size, drop in rates of increase). 

Results 

Mark-recapture experime!lts 
The mean value (± 1 SD) o"btained for the undercount 

Tobie 2 

correction for four trials was 14,2 ± 3,5 % . Details are 
provided in Table 1. 

Arctocephalus tropica.lis numbers 
Table 2 shows the minimum numbers of A. tropicaHs 
pups counted at Marion Island. These figures were ad
justed using the 14 % correction factor for undercount
ing. The 1988/89 adjusted number of live pups was 
8 684, yielding a total of 9 338 births. The total popula
tion (including pups) for Marion Island, derived from 
the ratio of births : total numbers (1 : 4,8), was 44 822. 
Counts at Prince Edward Island in 1987 /88 (Table 3) 

Unadjusted pup numbers (A. tropicalls) and mean annuaJ % increase (er x 100) on the main breeding 
beaches on Marion Island for the periods 1974/1975 to 1981/1982, 1981/1982 to 1988/1989 and 1974/1975 to 
1988/1989 

Locality Unadjusted Unadjusted Unadjusted 
pup nos pup nos pup nos er X 100 er X 100 er X 100 
1974/75 1981/1982 1988/89 1974-81 1981-88 1974-88 

Cliff Beach (CD) 12 52 145 23,31 15,78 19,48 
Sealer's Beach (CD) 56 114 378 11,86 18,67 14,61 
Triegaardt Bay 59 397 516 31,30 3,82 16,75 
Mixed Pickle Cove 118 292 767 13,82 14,80 14,31 
Fur Seal Peninsula 720 1 984 4 500 15,58 12,41 13,99 
Fur Seal Bay 125 238 906 9,64 21,05 15,20 
Remainder of island 25 116 256 24,51 11,96 18,08 

TOfAL 1 115 3 193 7 468 16,22 12,91 14,55 

Tobie 3 

Unadjusted pup numbers (A. tropicalis) and mean annual % increase (er x 100) for beaches on Prince 
Edward Island for the periods 1980/1981 and 1981/1982 to 1987 /1988 

Locality 

Vaalkop West - Kent Crater 
McNish Bay - Cave Bay 
Cave Bay 
RSA Point - Boggel Beach 
Boggel Beaches 
Boggel Beach - Albatross Beach 
Albatross Beach 
Ross Rocks Beach 
Ross Rocks - Hope Stream 
Hope Stream Beach 

TOrAL 
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Unadjusted 
pup nos 

1981* & 1982** 

5 ** 
2 ** 
7 * 

90** 
561 ** 
559 ** 
125 ** 
412 * 
36 * 

503 * 

Unadjusted 
pup nos 1982-1987 

1987/1988 er X 100 

12 15,71 
0 
0 

155 9,48 
1 145 12,67 

430 - 4 ,47 
155 3,66 

1 643 21 ,85 
85 13,06 

561 1,57 

4 186 
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recorded 4 186 pups. This count was adjusted for un
dercounting and pup mortality at a later census date (9,4 % 
- Kerley 1983a), to give an estimate of 5 372 births for 
the island. The undercount applied is probably conser
vative as, at the time of the counts on Prince Edward 
Island, many pups are of an age where they spend much 
time in the surf, therefore they cannot be accurately count
ed. The undercount corrections are detennined at Marion 
Island much earlier in the season when all pups are still 
on the beach, and therefore available to be counted. 
However, the two counts that have been made at Prince 
Edward Island used similar undercount corrections -
therefore the counts are comparable. The total popula
tion of 25 786 (using the 1 : .4,8 ratio of pups to total 
population size found on Marion Island) may, however, 
be negatively biased. 

Arctocephalus gaulla numbers 
Ninety-one pups were counted in 1988/89 at Marion Is
land, along with 56 adult males and 12 immatures. Pup 
numbers yield an estimate of 115 adult females. The 
1987 /88 pup count yielded 84 pups, which would result 
in 61 yearlings in 1988/89. For purposes of comparison 
with earlier data, the estimated population for Marion 
Island is 335 individuals. The total population is undoubt
edly higher. No data are available for A. gaze.Ila num
bers on Prince Edward Island. 

Hybrid numbers 
Six adult male hybrids were seen during the census. Two 
of these were harem holders. One bull at Watertunnel 
Stream held a territory containing only A. gazella cows, 
while the second, at Sealer's Cave, held a territory con
taining a harem comprising cows of both species. The 
latter is known to have held the same territory, with a 
mixed composition harem, for the past six years. Inter
year identification was facilitated by a consistency of ob
servers and photographic comparison. 

Population trends 
Unadjusted pup counts of A. tropicalis, being 1 115 in 
1974/75 (Condy 1978), 3 193 in 1981/82 (Kerley 1983a) 
and 7 468 in 1988/89 for Marion Island, indicate mean 
rates of increase (r) of 16,2 % for the former period and 
12,9 % for the latter. This produces a combined mean 
rate of 14,6% over the 14-year-period from 1974/75 to 
1988/89. Rates of increase for the total population cal
culated from counts in 1951/52 (500, Rand 1956), W'74/75 
(7 000, Coody 1978), 1981/82 (19 857, Kerley 1983a) and 
1988/89 (44 822, this study) are shown in Figure 3. The 
rate of increase for Marion Island over the whole period 
1951 to 1988 was 12,9 % . The A. tropicalis population 
at Prince Edward Island (N0 = 14 761, Nt = 25 786, 
t = 6) increased at a rate of 9,7 % per annum between 
1982 and 1988. 

The numbers of A. gazella pups increased at a rate 
of 11,3 % (N

0 
= 43, N1 = 91, t = 7) over the period 

1981/82 to 1988/89, while the whole population (N0 = 
162, Nt = 335, t = 7) increased at 10,9% over the same 
period. 

The number of hybrids declined from 37 in 1981/82 
to 23, as found during the present study. 
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Fig 3: Population increase of A. tropicalis at Marion 
Island 1951 - 1988. Population size plotted as natur
al logarithm 

Distribution of colonies 
All but one of the established breeding colonies of A. 
tropicalis were located on the west coast of Marion 
Island, with the animals on the east and south coasts 
forming idle and non-breeding colonies. Arctocephalus 
gaze.Ila are located principally at three sites, namely 
Rook's Bay West, Watertunnel Stream and Sealer's Cave, 
with these colonies accounting for 86 (95 % ) of the 91 
pups on the island. The six large west coast colonies ac
count for 97 % of the A. tropicalis pup yield. Rates of 
increase for individual beaches are shown in Table L Sites 
on the west coast show both accelerating and declining 
rates of increase, while the rate of increase on the rest 
of the island is declining. 

Discussion 

The beaches visited both on Marion Island and Prince 
Edward Island during the present study are the same as 
those counted by Kerley (1983a) and were counted at the 
same time of year, with the same techniques being used. 
Numbers are therefore comparable. The undercounting 
correction determined in the present study (14 % ) is simi
lar to the previous estimate of 16% obtained for A. 
tropicalis at Marion Island by Kerley (1983a); the same 
beaches being involved. It is, however, lower than the 
figure of 33 % for A. tropicalis at Gough Island (Bester 
1980), 34% for A. tropicalis at Amsterdam Island (Hes 
& Roux 1983) and 54% for A. gaze.Ila at South Georgia 
(Payne 1977). These correction factors are influenced by 
census techniques, population density and topography 
(Payne 1977, Bester 1980). The most accurate assess
ment for the whole island, (i e mark-recapture trials on 
each defined beach type) could not be carried out, there
fore pup numbers should be considered a minimum. 

The values for mortality and fecundity applied to the 
Marion Island A. gazella population are based on those 
found for the South Georgia population (Payne 1977), 
which are the only data available for this species. 

Distribution and abundance of A. tropicalis 
Arctocephalus tropicalis have continued their high rates 
of increase and at this stage there seems to be no obvi-
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ous limiting factor to' continued population growth. They 
have remained predominantly on the exposed, windswept, 
rocky beaches of the west coast of Marion Island (Con
dy 1978). This distribution pattern is consistent with the 
concept that the choice of spray-laden, windward west 
coasts in low latitudes would moderate the effect of ex
ogenous heat-loading during their terrestrial phase in the 
austral summer (Bester 1982b). 

The situation at Marion Island contrasts to that at Am
sterdam Island, where A. tropicalis has spread around 
the major part of the coastline (Hes & Roux 1983). The 
Amsterdam Island coastline is, however, short by com
parison (28,5 km), and overflow from established colo
nies has resulted in the observed expansion of the sites 
occupie<l by the population. As new localities are 
prospected by non-breeders before population pressure 
alone forces expansion of their range (Csordas & Ingham 
1965, Bester 1982a), one might assume that this prospect
ing has occurred around the east coast of Marion Island 
too, but that the females found the areas generally less 
suitable than the rocky west coast sites, as is the case 
at Gough Island (Bester 1982a). 

Of the west coast sites indicated in Table 2 only those 
at Triegaardt Bay and Cliff Beach, Cape Davis, showed 
a decline in their finite rates of increase, which are in 
contrast to the extremely high rates recorded for the per
iod 1974/75 to 1981/82 (> 20% - Kerley 1983a). This 
implies that these colonies that were in the recolonisa
tion phase in the 1970s have now reached maturity, as 
is observed in the established colonies on the west coast 
of Gough Island, which now appear to approach matu
rity - as is evidenced by the lowered rates of increase 
over the period 1977 to 1989 (Bester 1990). In the case 
of Triegaardt Bay, all the available breeding space· on the 
open boulder beaches is now occupied, and it does not 
seem possible for the colony to expand further. The rela
·tively low numbers (145 pups) on Cliff Beach, an ex
tremely rocky beach, appear to be at, or near, the maxi
mum for this site. 

At the other west coast sites the populations have main
tained their high rates of increase. This impfies that, as 
yet, availability of breeding space is not limited, and these 
populations are still in the recolonisation phase. 

The trend in numbers of A. tropicalis at Prince Ed
ward Island shows that this population is apparently either 
still in the establishment phase, or approaching maturi
ty, with the rates of increase slower than those for Marion 
Island. The distribution of animals is in stark contrast 
to the situation on Marion Island, as colonies are found 
on the leeward east coast. The west coast is predominantly 
characterized by sheer cliffs and small beaches, leaving 
little or no space for fur seals above the highwater mark. 
The fuct that the east coast beaches have been extensively 
utilised at Prince Edward Island, as opposed to moving 
to preferred west coast sites at Marion Island, 21 km away, 
may be a consequence of a birth-site fidelity as seeri in 
other species, namely A. forsreri (Stirling 1971), A. pusil
lus (Rand 1967) and Callorhinus ursinus (Kenyon 1960). 

Arctocephalus gaulla numbers and trends 
The possibility exists that the observed change in popu
lation growth rates (16,2 % to 11,3 % ) is a result of un-
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dercounting pups in the 1970s. Small changes in the num
bers of pups counted in 1974 would have large effects 
on the estimated rates of increase. For example: if the 
1974 count was 20 instead of the recorded 15 (Coody 
1978), then the rates of increase for both periods in ques
tion would be the same (11,3%). The possibility of un
dercounting these animals would at first seem small, due 
to the low numbers of pups on the island at that time. 
However, the counts were conducted in late February and 
early March (Condy 1978), by which time young A. 
gazella are already spending a proportion of their time 
in the water. This will result in an undercount of pups 
actually born at the site. Kerley (1983b) noted that, as 
early as 10 February, 55 % of the pups at a breeding site 
were absent from the beach during the day. 

In view of the above it is Likely that there has been 
no change in the growth rate of the A. g~zella popula
tion, which sustained an annual increase of 11,4 % dur
ing the whole period. Therefore the population has re
mained in the slow establishment phase. Bester & Roux 
(1986) suggested that the A. gazella population of Iles 
Kerguelen has remained longer in the establishment phase 
before the anticipated recolonisation phase of rapid 
growth, possibly because of the lack of nearby concen
trations of krill, Euphausia superba, the staple food of 
lactating females at South Georgia (Doidge & Croxall 
1985). No evidence is available to suggest that A. gazel
Ja elsewhere feed primarily on E. superba or any other 
euphausiid (Green,' Burton & Williams 19$9):-The fur 
seals may therefore have to feed on the alternative local 
food sources, e g fish and squid, on which A. gazella 
feed opportunistically at South Georgia (Doidge & Crox
all 1985) and at Heard Island, where fish are consumed 
during summer at least (Green et al 1989). Such alter
native local food resources may not have been adequate 
to promote population growth at Iles Kerguelen past the 
establishment phase (Bester & Roux 1986). The same 
seems to apply for Marion Island. and, in addition, pos
sible competition for food with the large, rapidly expand
ing A. tropicalis population may also affect population 
growth. Current studies on diet will show to what ex
tent, if any, the two species overlap in food choice in 
the absence of local krill (E. superba) concentrations (An
tezana 1985). 

The population was, and probably still is, augmented 
by immigration either from Iles Kerguelen (Bester 
& ·Roux 1986) and/or South Georgia (Kerley 1983a). 
However, in view of the lower than expected i', the im
portance of this component to population growth (Ker
ley 1983a) may have been overemphasized previously. 

The numbers of hybrids appear to have declined in the 
period 1981/82 to 1988/89. Reliable identification is ham
pered by the variability in phenotypic characteristics of 
these animals, especially when it is found in large con
centrations of seals. This fuct, combined with the low 
numbers, undennines the credibility of the trend in hybrid 
1,1umbers, as it seems unlikely that the numbers of hybrids 
should not increase along with the two individual species. 
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