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The timing of pupping by pack-ice seals in East Antarctica
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Abstract Data on the timing of pupping by the three
species of phocid that breed on the Antarctic pack-ice
(crabeater, Ross and leopard seals) are limited. Better
information would improve our understanding of these
species’ population and reproductive ecologies, and
could facilitate planning and design of population sur-
veys. Observations of the presence or absence of pups
with adults during numerous voyages of the Australian
National Antarctic Research Expeditions to East Ant-
arctica during spring and early summer months are
analysed and presented. The earliest sighting in any year
of a crabeater pup accompanied by an adult was on 2
October and the latest sighting on 15 December. The
ratio of crabeater pups to adults increased rapidly dur-
ing the 10-day period 16–25 October, implying a pulse
of births over this time. Ross seal pups with an
accompanying adult were sighted between 24 October
and 22 November, with a peak in the pup-adult ratio
occurring in the period 6–15 November. Leopard seal
pups were sighted between 8 November and 25
December, with the pup-adult ratio relatively constant
during this period. The data provide circumstantial
evidence that the maximum durations of lactation re-
ported in the literature for the three species may be
over-estimates. If lactation is shorter than reported,
asynchrony in the timing of pupping, either among or
within years, is implied.

Introduction

Four species of pinniped (crabeater Lobodon carcinoph-
agus, leopard Hydrurga leptonyx, Ross Ommatophoca
rossii and Weddell Leptonychotes weddellii seals) breed
entirely on the sea-ice surrounding Antarctica. The first
three species (here, collectively called pack-ice species)
breed on the floating pack-ice, the last on the fast-ice
close to the Antarctic continent. The proximity of many
Weddell seal populations to continental stations has
facilitated extensive study of this species compared to
the three pack-ice species (e.g. Plötz 1986; Testa 1987;
Green et al. 1995). In contrast, the remoteness of the
pack-ice species’ habitat to research expeditions has
meant that many aspects of their biology and ecology
remain poorly known or unknown.

The three pack-ice species are known to breed in the
spring to early-summer months (Laws 1984). However,
more precise understanding of the timing of pupping is
limited by the paucity of sightings at this time of the year
when the extent of pack-ice is intermediate or close to
maximal and access by research expeditions is very dif-
ficult. More precise quantitative information on the
timing of pupping for these species could improve our
understanding of their population and reproductive
ecologies, and facilitate the planning and design of
population surveys (the pupping season is the only time
of the year when the entire female breeding population is
potentially hauled out on the ice and ‘‘available’’ for
surveying). We present here observations of pupping by
pack-ice seals made on numerous voyages of the Aus-
tralian National Antarctic Research Expeditions to East
Antarctica during spring and early summer.

Materials and methods

Five research voyages in 1985, 1987 and 1997–1999 were under-
taken specifically to carry out ship and aerial surveys, or study the
biology and ecology, of crabeater seal populations during the
breeding season (e.g. Shaughnessy and Kerry 1989). The ship’s
track on these voyages was determined by the pack-ice seal research

Polar Biol (2003) 26: 648–652
DOI 10.1007/s00300-003-0534-8

Colin Southwell Æ Knowles Kerry Æ Paul Ensor
Eric J. Woehler Æ Tracey Rogers

C. Southwell (&) Æ K. Kerry Æ E. J. Woehler
Australian Antarctic Division, Channel Highway,
7050 Kingston, Tasmania, Australia
E-mail: colin.southwell@aad.gov.au
Tel.: +61-3-62323450
Fax: +61-3-62323351

P. Ensor
Governors Bay, Lyttelton, New Zealand

T. Rogers
Australian Marine Mammal Research Centre,
P.O. Box 20, 2088 Mosman, New South Wales, Australia



and survey requirements. Shipboard observations were made con-
tinuously from the bridges of the M.V. Nella Dan (1985, 1987) and
R.S.V. Aurora Australis (1997–1999) during daylight hours while
moving through the ice. During research voyages, aerial observa-
tions were made from Hughes 500 (1985, 1987) and Sikorsky S76
(1997–1999) helicopters flying at constant altitude and speed (225
and 120 m altitude, and 90 and 80 knots speed, respectively). Ten
early-season (September/December) resupply voyages in 1984–1987
(Nella Dan) and 1994–1997 (Aurora Australis) also provided a
platform for shipboard observations of pack-ice seals by dedicated
observers using the same survey techniques applied on research
voyages. In addition, further observations on pack-ice seals were
made opportunistically by observers whose primary task was to
collect data on seabirds (Woehler 1997) during numerous other
voyages between 1980 and 2000. Unlike research voyages, the
ship’s track on resupply and other voyages was determined by
priorities unrelated to pack-ice seal research.

Results

Observations were recorded on research and resupply
voyages along a total of 24,900 km of ship track and
19,500 km of aerial track. Ship and aerial tracks on
these voyages extended between 60 and 120�E, and fo-
cussed on the Prydz Bay region, in September, October
and November, but were relatively evenly distributed
between longitudes 75 and 150�E in December (Fig. 1).
Search effort was biased toward the outer pack-ice in
September and October but sampled the north-south
extent of ice more thoroughly in November and
December. Only sightings of seal groups for which
species identity was recorded as certain (87% of all

sighted groups) were considered in our analyses. We
defined a group according to spatial (individuals <10 m
apart) and behavioural criteria. Solitary seals were
considered to be a group of size one. These sightings
totalled 6,562 groups of crabeater seals, comprising
8,418 adults and 519 pups, 191 groups of Ross seals,
comprising 197 adults and 30 pups, and 88 groups of
leopard seals, comprising 89 adults and 16 pups.

The earliest sighting within any year of a crabeater
pup accompanied by an adult was on 2 October (in
1994) and the latest sighting on 15 December (in 1999).
An additional 20 pups were sighted unaccompanied by
an adult; the first of these was sighted on 25 October
(1996) and the last on 13 December (1985). Taken across
all years, the ratio of pups to adults increased rapidly
during the 10-day period 16–25 October, implying a
pulse of births over this time, and the ratio peaked at
around 0.24 in the period 21–31 October (Fig. 2). At this
time, pairs of adults were more frequent than lone adults
(59% and 37% of groups, respectively).

Ross seal pups with an accompanying adult were
sighted between 24 October (1987) and 22 November
(1985). No pups were sighted alone. Adult Ross seals
were almost always solitary (97% of groups). Taken
across all years, a peak in the pup-adult ratio of around
0.64 occurred during the 10-day period 6–15 November.

Leopard seal pups were sighted between 8 November
(1987) and 25 December (1999), and the pup-adult ratio
was relatively constant at around 0.3 between the date of
first and last pup sightings. The only leopard seal pup

Fig. 1 Distribution of
shipboard and aerial search
effort by month in East
Antarctica during five research
and ten resupply voyages when
dedicated seal observers were
operating. The ice extent for the
middle of each month, averaged
across years when voyages were
conducted (1984–1987 and
1994–1999), is shown as the
dashed line
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unaccompanied by an adult was sighted on 25 December
(1999). Like Ross seals, adult leopard seals were almost
always solitary (98% of groups).

The higher peak in pup-adult ratios for Ross and
leopard than crabeater seals (Fig. 2) are likely to reflect
inter-specific differences in haul-out and grouping
behaviours by adults rather than differing reproductive
rates.

Discussion

The aspects of reproduction that would contribute to the
observed temporal patterns in pup-adult ratios, namely
mean birth date, mean lactation period, and the vari-
ability about these means, are poorly known in pack-ice
seals, as opportunities for directly observing birth and
weaning of individual animals are extremely limited.
Current knowledge of these parameters is largely based
on indirect estimation or speculation.

To our knowledge, there are no published observa-
tions of crabeater seal births in the wild. Øritsland

(1970) observed newly born pups on 2 and 29 October
(1964), and found no pregnancies in shot samples of
females after 11 October (1964) near the South Orkney
Islands. Laws (1984) reported a mean birth date of 19
October but did not comment on variability. Siniff et al.
(1979) reported sighting pups as early as 7 October, with
a peak from 23 to 26 October (1975–1977) in the
Bransfield and Gerlache Straits region. Shaughnessy and
Kerry (1989) observed pups on sea-ice off Enderby Land
in East Antarctica on 29 October and 3 November
(1985) with remains of umbilical cords that they con-
sidered were <11 days old. Our data suggest that var-
iation in the birth date in East Antarctica extends from
early October until at least late October when the pulse
in the pup-adult ratio occurred, which is largely in
keeping with the above reports.

Laws (1958) estimated the duration of lactation in
crabeater seals to be up to 6 weeks, from the pattern of
growth layers in teeth. Siniff et al. (1979) speculated on a
shorter period of 4 weeks, but acknowledged that final
determination required studies of marked animals.
Shaughnessy and Kerry’s (1989) estimated lactation

Fig. 2 Ratio of pups to adults
for crabeater, Ross and leopard
seals within 5-day bins from
early September to early
January in East Antarctica
across all years when data were
collected. The ratios are
calculated for pups
accompanied by adults and
hence do not include lone pups.
Sample size, as number of
adults sighted, is shown along
the top of each plot
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period of 14–21 days (mean 17 days) is based on con-
sideration of the birth mass, measured weaning mass,
and measured daily mass gain. Assuming that pups
accompanied by an adult are still suckling and that lone
pups have weaned, the difference in time between the
first sighting of a pup with an adult and the first sighting
of a lone pup should approximate the duration of the
lactation period. From our data, this difference in the
time of sightings (2 and 25 October: 23 days) is near
the upper end of the range estimated by Shaughnessy
and Kerry (1989), supporting their contention of a
shorter lactation period than previously suggested by
Laws (1958) and Siniff et al. (1979). A shorter lactation
period of £ 3 weeks is also more consistent with that
known for northern-hemisphere seals breeding in a
similar habitat (King 1983; Reidman 1990). Given that
crabeater pups were sighted over a period of >2
months, accepting a lactation period of £ 3 weeks
implies variation of up to 5 weeks in the timing of the
onset of pupping.

Similarly, we are unaware of any published obser-
vations of Ross seal births, and few sightings of pups,
in the wild. Solyanik (1964) reported a female and pup
on 6 December (1950) at the South Sandwich Islands,
but no assessment was provided of its age. Thomas
et al. (1980) found a newborn pup on 14 November
(1978) in the Antarctic Peninsula region. Tikhomirov
(1975) reported eight pups that were estimated to have
been born between 3 and 18 November (1968) near the
Balleny Islands. Øritsland (1970) found a high preg-
nancy rate (88%) in eight females collected in Sep-
tember/October (1964) near the South Orkney Islands.
King (1983) noted, from examination of reproductive
tracts, that mating possibly occurred at the end of
December, and by extrapolation that pups could be
born in mid-November. With the exception of Solyanik
(1964), all these reports are consistent with our obser-
vations.

Lactation in Ross seals has been variously reported to
last 4 weeks (Reidman 1990; Bonner 1994) and 4–6
weeks (Skinner and Klages 1994), although the basis for
these estimates is unclear. Our sighting of adults with
pups over the 4-week period from 24 October to 22
November (in all years), assuming this represents the full
period over which pups are present with adults, is
inconsistent with the upper limit for the lactation period
of 6 weeks, and if the lower limit of 4 weeks were ac-
cepted, very tight synchrony in births of just a few days
would be implied. In the absence of any further data, we
question whether the lactation period for Ross seals
may, in reality, be shorter than the very speculative
estimates currently in the literature.

The only reported births of a leopard seal in the
wild are at Heard Island on 14–15 November (1951)
(Brown 1957) and at Bird Island in September (1987)
(Walker et al. 1998), both well north of the pack ice
where most breeding occurs. Hamilton (1939) noted
sightings of new-born pups by other investigators in
September (no location or year given) and November

(South Orkney Islands, no year given). Siniff et al.
(1978) reported sighting two females with newly born
pups on 7 and 13 November (1977) in the Antarctic
Peninsula region. In a sample of nine females collected
between 6 and 22 November (1979) in the same region,
Siniff et al. (1980) found one to be pregnant and
another to have given birth. Siniff and Stone (1985)
inferred birth of pups from October to mid-November
from observation of near-term foetuses and nursing
pups. These reports, apart from Hamilton’s (1939)
sighting of pups in September, are consistent with our
observations for East Antarctica.

The understanding of the duration of lactation in
the leopard seal is also very poor. Based on the ad-
vanced development of teeth in a new-born pup on
Heard Island, Brown (1957) proposed that it may be as
short as 10–14 days, which is consistent with the lac-
tation periods of northern-hemisphere seals breeding in
similar habitats (King 1983; Reidman 1990). Maxwell
(1967), in contrast, proposed a period of about 8
weeks, but the basis of this estimate is unclear. More
recent opinion, though still lacking clear evidence and
qualified as speculative by its proponents, is a shorter
period of 4 weeks (King 1983; Laws 1984; Reidman
1990). Our observation of adults with pups over a 7-
week period from 8 November to 25 December,
assuming this represents the full period over which
pups are present with adults, is inconsistent with the
upper limit for the lactation period of 8 weeks. If the
alternative estimates of 2 or 4 weeks are accepted,
asynchrony in births of 3–5 weeks is implied. This is
consistent with the observation by King (1983) of a
large variation in the length of foetuses sampled at one
time.

Our data provide circumstantial evidence that the
maximum durations of lactation reported in the liter-
ature for the 3 species may be over-estimates. Shorter
lactation periods would seem advantageous, given the
unstable nature of the breeding platform, and would be
consistent with better-studied species occupying similar
habitats in the northern hemisphere (e.g. the harp seal,
Pagophilus groenlandicus; Stewart and Lavigne 1980). If
lactation periods are indeed relatively short, asyn-
chrony in the time of pupping, either among years or
within years, is implied. Within-year asynchrony may
occur along some environmental gradient, as demon-
strated for harbour seal (Phoca vitulina) by Temte et al.
(1991), or be constant across the entire region. A de-
tailed analysis of synchrony among years or along
environmental gradients is beyond the scope of this
paper, but further such analysis, at least for crabeater
seals for which sample sizes are large, could provide
insights into the little-known breeding strategies of
pack-ice seals.
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