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In 1990-1991 field season, the study of Weddell seal popula-
tion dynamics in McMurdo Sound consisted of three research
activities:
• continuation of long-term monitoring of population dynam-

ics of Weddell seal by tagging and censuses;
• evaluation of transponders as a permanent marker for Wed-

deli seals; and
• recovery and redeployment of satellite-linked time-depth re-

corders on adult female Weddell seals.
Our field camp was established at Big Razorback Island, ap-

proximately 20 kilometers north of McMurdo Station, in mid-
October and was continuously occupied until early December.
We routinely visited seal colonies scattered in Erebus Bay and
tagged all newborn pups. In 1990, the first pup was tagged on
11 October, and the last pup was tagged on 20 November. Two-
hundred-and-twenty-four male and 209 female pups were born
in Erebus Bay in 1990. In order to maintain approximately 1:1
ratio of tagged-to-untagged seals in each colony, we newly
tagged 30 and retagged 262 adults. We took blood samples (5
cubic centimeters per individual) from 42 individuals for ge-
netic research being conducted by the Australian Antarctic Di-
vision.

Six census were conducted between 10 November and 7 De-
cember. We estimated the Weddell seal population in Erebus
Bay in 1990 to be 228 (standard error, 23) males and 633 (stan-
dard error, 26) females (excluding newborn pups). There was
no noticeable change in population size from the previous year.
Approximately 75 percent of the adult population of McMurdo
Sound returns to Erebus Bay each year (Testa and Siniff 1987).

Transponders are small electrical devices (10 x 2 x 2 millime-
ters) in which a unique 16-digit number is stored (Thomas et
al. 1987). When a hand wand is passed within 10 centimeters
of a transponder, the reader activates the transponder, and the
unique identification number can be read and recorded by the
reader. In the 1989 field season, transponders were implanted
at a base of tail on the lower back of 300 adult seals. We eval-
uated the effectiveness of these new tags by reading these tran-
sponders in 121 seals 1 year after implanting them. Results of
this study will be published elsewhere.

An important objective of this project was to develop satel-
lite-linked, time-depth recorders and use them to determine
the overwinter movements and diving behavior of female Wed-
dell seals. Roger Hill (Wildlife Computers, Woodinville, Wash-
ington) designed, tested, and obtained Argos certification for
a 1-kilogram satellite-linked, time-depth recorder (figure). We
employed 10 of these on adult female Weddell seals in McMurdo
Sound in January 1990. Three of those deployed in 1990 failed
within 4 days, three more over the next 4 months, and four
functioned as intended until October giving the most complete
overwinter records of movements and diving ever obtained on
a marine mammal. Unlike previous attempts in this area, we
were able to recover most of the 1990 devices and determine
that improvements were needed in the controller circuits and
in the pressure housing. This is the key to improving this tech-
nology. Sixteen new and refurbished satellite-linked, time-
depth recorders were deployed in February 1991.

Results for 1990 showed movements for some seals that ex-
tended north of McMurdo Sound as far as 76°S, but most seal
locations determined by satellite were within the sound. Diving
records confirmed a pattern similar to that seen in summer
(Kooyman 1968; Testa, Hill, and Siniff 1989), indicating that
foraging in winter continues to be in the midwater range (150-
400 meters), although occasional dives over 727 meters were
made by nearly all the telemetered seals. Winter movements in
1991 were primarily within McMurdo Sound until May, but
most seals had left the sound by June, and one had ranged as
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RD. Shaughnessy attaches a satellite-linked, time-depth recorder
and very-high-frequency radio transmitter to the pelage of an adult
Weddell seal in McMurdo Sound.

far as the Pennell Bank (75°S 173°E). Detailed results will be
published elsewhere.

In February 1991, 15 seals at White Island were captured,
tagged with plastic tags and transponders, and released. Blood
samples were collected for physiological assessment of condi-
tion and for a genetic archive at the University of Alaska Mu-
seum.

Field assistance was provided by Ashley Evens (1-27 Novem-
ber 1990), Mark Zeller (1 November to 15 December 1990), Peter
Shaughnessy (28 January to 8 February 1991), and Lorrie Rea
(28 January to 10 February 1991). This research was supported
by National Science Foundation grant DPP 88-16567.
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