
crabeaters and Ade'lie penguin chicks were also present and
feeding on the abundant krill. Leopards showed no inclination
to scavenge, either from penguin, seal, or whale carcasses.

In March, weaned crabeater pups with extensive, raking,
fresh wounds from leopard seal canines increasingly became
apparent. Most pups seen toward the end of summer bore
such signs of recent attacks, just as most adult crabeaters bear
scars from leopard seal teeth (Siniff and Bengtson 1977). Wed-
dell pups commonly hauled out on beaches around Bismarck
Strait, but only one was seen with old scars from canine punc-
ture wounds, possibly from a leopard. None of the weaned
elephant seal (Mirounga leonina) pups that appeared from mid-
summer on showed signs of leopard seal attack.

This project was supported by National Science Foundation
grant DPP 77-21946. The manager and personnel of Palmer
Station, as well as Capt. Lenie and the crew of the RN Hero,
again provided consistent, invaluable support and direct,
energetic assistance. We gratefully acknowledge their essential
help.
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Milk intake of Weddell seal young
estimated by tritiated water and

22sodium turnover
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Weddell seal young, like other phocid seals, exhibit rapid
growth during a relatively short nursing period, gaining about
100 kilograms in 6 to 7 weeks. Since there are no morphological
adaptations of adult mammary glands in Weddell seals, apart
from sinusoidal vessels in lactating glands, which might
account for their rapid growth (Tedman 1981; Tedman and
Bryden 1981), we believe it is important to determine to what
extent the high fat content of the milk (up to 60 percent) and
the milk secretion rate are responsible for the large weight
increases. Although the milk composition of many phocids is
known, we lack complete information on milk yield for this
group.

Owing to the disturbance associated with repeated handling
of young and separation from their mothers, as well as diffi-
culties involved in measuring urine and fecal losses, it would
be difficult to obtain reliable data on milk intake by Weddell
seal pups by weighing pups before and after suckling. Radio-
active isotopes such as tritiated water (I-iTo) and 22sodium
(22Na) have been used successfully to measure water and
sodium turnover rates, respectively, and, in turn, to measure
milk intake by offspring in some domestic and wild species
(Green and Newgrain 1979; Macfarlane, Howard, and Siebert
1969). The main advantage of these methods is that they reduce
disturbance to mother and offspring to a minimum (Wright,
Jones, and Gentry 1974).

A combination of HTO and 22Na was used to make two
independent estimates of milk intake by Weddell seal young

on the sea ice at Turtle Rock, McMurdo Sound, between 18
October and 10 December 1980.

Newborn pups and their mothers were tagged within 3 days
of birth. At the beginning of the experiments, each of 11
randomly selected pups (6 days postpartum) was given an
intravenous injection of 0.4 milliliter of hypotonic 22sodium
chloride (22NaCl) solution (1.85 millibecquerels per milliliter)
and 1 milliliter of tritiated water (370 millibecquerels per mil-
liliter). They were isolated from their mothers for 5 hours to
allow equilibration of the isotope, after which a blood sample
was obtained from the extradural vertebral vein. The dilution
of isotopes during the equilibration period provided estimates
of body water and exchangeable Na pools. Pups were then
returned to their mothers.

Blood samples were collected at 3-day intervals, and pups
were reinjected at 15 days (with 1 milliliter of HTO and 0.8
milliliter of 22NaC1) and at 27 days (with 1 milliliter of HTO and
1 milliliter of 22NaC1) postpartum following the procedure out-
lined in the preceding paragraph. A final injection of 1 milli-
liter of HTO was given at the end of each experiment to check
the pups' total body water content. Four lactating seals not
involved in the previous experiments were given intravenous
injections of 1 milliliter of 1-cro at 6 days and 35 days postpartum
to calculate changes in body composition. On each occasion,
a blood sample was collected 5 hours after injection. All blood
samples were allowed to clot, after which serum fractions were
drawn off and frozen along with red-cell fractions.

Isotope turnover is derived from fractional turnover rate
[(m I-I nF)/t] and body pool, where I is the initial isotope
concentration in the blood after equilibration and F is the final
isotope concentration in the blood at time ' 1t" (days) after
injection. Milk intake estimates are calculated from isotope
turnover rates and water and sodium contents of milk.

Milk samples (2 milliliters) were collected from the mothers
of each of the 11 pups at approximately 6-day intervals. A

subcutaneous injection of 4 milliliters of oxytocin (P-M Oxy-
tocin, Ethnor Pty. Ltd., N.S.W.; 10 I.U.'s (international units)
per milliliter usually was required to obtain samples using a
human milk expressor.

Pups were weighed at intervals of approximately 6 days to
check growth rates and to relate milk intake to weight gain.
Cows were weighed during the first week postpartum and
again near weaning to quantify weight loss.

Analysis of blood and milk samples is continuing. In addi-
tion to sodium and water content (for use in milk intake cal-
culations), milk samples are undergoing detailed analyses (fat,
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fatty acids, protein, carbohydrate, electrolytes, osmolarity) to
supplement the small amount of published data on milk com-
position in this species.

Field support for this work was supplied by the National
Science Foundation, for which we are deeply grateful. We
thank D. Griffiths for assistance in the field studies.
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Population dynamics of Weddell
seals in eastern McMurdo Sound
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We investigated the population dynamics of Weddell seals
(Leptonychotes weddelli) near McMurdo Station from 22 Octo-
ber to 5 December 1980. Our main objective was to maintain
the continuity of census and reproductive data for a long-term
research project initiated in 1970.

Seals on the fast ice adjacent to Ross Island between Cape
Evans and McMurdo Station were reached by tracked vehicles
from late October through early December. Tagging pups and
retagging adult females in pupping colonies along traditional
tide cracks at Hutton Cliffs, Turks Head, and the Delbridge
Islands (166°25'E 77°40'S) were priorities early in the season.
Tagging of pups was intensive enough to allow a complete
count of parous females and pups. Numbers of males and
nonparous females were estimated by Jolly-Seber analysis of
resightings. Censuses of seals were conducted seven times
from 11 November to 2 December. Pups at the Hutton Cliffs
colony were weighed weekly to evaluate their growth and
condition at weaning, providing a basis for comparison with
previous years.

The total population of Weddell seals in the fast-ice area was
estimated to be 930. There were at least 830 individuals (this

figure includes those seen during a census period plus tagged
seals known to be alive but not sighted). Adult and subadult
females accounted for approximately 80 percent of the popu-
lation. Pup production had increased from a low of 257 in 1976
(DeMaster 1978; Thomas et al. 1980) to a high of 457 in 1980.
The proportion of known adult females pupping (76 percent)
was as high as that of any of the last 10 years (Siniff in press).
However, total population size has not recovered from the
1976 decline. Growth and condition of the pups at Hutton
Cliffs in 1980 were good.

Future work will concern ecological relations between Wed-
dell seals and antarctic cod (Dissostichus mawsoni) and the sea-
sonal movements and mortality factors affecting juvenile Wed-
dell seals. Preliminary work on these aspects was begun in
1979 (Thomas et al. 1980).

This research was sponsored by National Science Founda-
tion grant DPP 78-21713801.
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Late summer dives of Weddell seals In early January 1981, studies of the diving behavior of
Weddell seals began near Scott Base and near White Island.
This late-summer investigation continued until late February,
when all summer personnel departed. By the end of the sum-
mer field season 20 dive recorders had been attached to seals
and 19 had been recovered.

The recorders were of two types, a time-depth recorder (TDR)

and a depth histogram recorder (DHR). Both are described else-
where (Kooyman 1981; Kooyman, Billups, and Farwell in
press). The TDR, which records every dive over a 2-week
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