
period, has been used in previous studies of Weddell seals
(Kooyman et al. 1979). The DHR, which analyzes the frequency
of dives to a preset depth threshold, records every dive over
a 1-month period. This was the first time it had been used in
the Antarctic, but it has been used previously in studies of
king penguins in the subantarctic (Kooyman, Davis, and Costa
1980).

The recorders were on the seals from 2 to 21 days. A total of
4,000 dives were recorded. Data on these dives now are being
analyzed for similarities and differences from previous years,
as well as for comparisons between McMurdo Sound and
White Island seals. Analyzed will be such variables as the
diving intensity (number of dives per unit of time and amount
of time spent underwater), preferred depths, and preferred
time of diving.

Simultaneous with the dive studies, a field site for overwin-
tering was being set up at White Island (figure). The site

-	-	-	.	-
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includes an ice hole cut through 15 meters of sea and platelet
ice. The hole is being used for biological and oceanographic
collections and observations through the winter.

The White Island site is of special interest because it is
located about 25 kilometers south of the edge of the Ross Ice
Shelf and is one of the few localities where seals live year
around within the ice shelf. The ice in this location is stable
throughout the year, and we are taking advantage of this
condition to study the seals throughout the winter. Similar
winter studies will be done at McMurdo as soon as ice con-
ditions permit.

Such studies will yield information about how foraging
behavior of seals differs between summer and the harsher
winter conditions. We also will look for differences in feeding
behavior between seals diving under thin sea ice and those
diving under thick shelf ice. Ice thickness under the shelf
ranges from an estimated 15 to 70 meters. Dives under the
thick ice will provide data on orientation abilities of seals
when they dive to depths where no astronomical light sources
(such as the sun, moon, or stars) are available.

This work was supported by National Science Foundation
grant DPP 79-23623. Many assisted in the fieldwork; we would
like to give special acknowledgment to the Weddell seal field
team of M. Davis, M. Horning, R. Maue, and W. Stockton.
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Minke whales oft northwestern
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The first objective of our study was to quantify responses of
minke whales (Balaenoptera c.f. B. acutorostrata) to a survey
vessel passing nearby. This information is needed to deter-

mine whether a correction term is necessary for ship transect
models used to estimate population sizes of minkes and other
large whales (Tillman in press). Joint helicopter and ship sur-
veys totaling 8 hours 8 minutes were conducted at seven loca-
tions in open water in the southwestern Ross Sea (figure 1).
Observed minke whale swimming directions, grouped by dis-
tance and bearing relative to the ship, were tested for uniform-
ity (Batschellet 1972). If the whales were not responding to the
vessel, one would expect a uniform distribution of swimming
directions, irrespective of the whales' positions relative to the
ship. We found that swimming directions were unaffected by
the ship (Leatherwood, Awbrey, and Thomas in press) and
concluded that no correction factor would be necessary to
estimate minke whale density from data collected on board
USCGC Polar Star. However, we recommended to the Interna-
tional Whaling Commission (IwC) that similar studies be con-
ducted with aircraft and the actual research vessels used by
iwc in censuses of antarctic minke whales.

Our second objective was to describe the distribution, size,
and behavior of the Ross Island segment of minke whale pop-
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Figure 1. Areas of the Ross Sea where seven flights were con-
ducted from USCGC Polar Star to determine minke whale response
to a survey vessel (shown by solid arrow; —p ), and area where
eight flights were conducted from McMurdo Station to describe
distribution, size, and behavior of minke whale population(s) (sec-
tion of Ross Sea adjacent to Ross Island and Ross Ice Shelf and
enclosed with dashed line; ---). Numbers in parentheses indicate
number of whales observed from helicopter and ship, respectively,
during concurrent operations.

ulation(s) summering in the Ross Sea. Eight helicopter survey
flights, totaling 17.5 hours, were conducted over the icebreaker
channel and its associated cracks and over the waters near the
fast-ice edge (approximately 6 nautical miles to either side of
the channel mouth). Five times, we landed on the ice and
maintained ice-edge hydro phone- recording stations (a total of
4.25 hours of recordings).

From 36 to 64 minke whales were observed during each
flight, as individuals and in pods of up to 38. Their distribution
was clumped along the ice edge and in wide cracks. The whales
also used areas under the ice extensively, capitalizing on small
cracks and holes to penetrate under the fast ice to at least 2.5
nautical miles from the nearest appreciable open water. Several
whales were seen respiring in holes so narrow they had to
"spy-hop" to expose the blowhole above the water surface.
Individual whales were observed to dive for up to 14 minutes.

Respiration patterns of individuals and groups were often
highly repetitive for protracted periods. Average dives for 30
whales observed for about 1 hour lasted from 9.7 to 10.8 min-
utes. These long dives were separated by 1.3 to 3.5 minutes of
shallow submergence or surface "rafting" in open water and
by 2-15 blows (figure 2). Such behavior is comparable to that
previously described for minke whales (Kimura and Nemoto
1956). In observed feeding instances, whales were swimming
on either side, and their throats were distended. Since the
water near the whales was brownish-red, prey were assumed
to be krill.

-
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Figure 2. Two minke whales that have emerged from beneath the
Ice and circled while hyperventilating before resubmerging
beneath the ice. Dive patterns in such instances were highly pre-
dictable.

Under the best conditions, "slicks" persisted in the cold
water for as long as 4 to 5 minutes after the whales sounded.
When we encountered such slicks, we lingered until the
whales surfaced so that we could count accurately the number
in the group. The entire study area was surveyed on five of
the eight flights. We assumed that we saw from all to about
half the minke whales present on each of these five flights.
Therefore, we think that a conservative estimate of the summer
population of minke whales off western and northwestern
Ross Island is between 65 and 130.

The whales either lacked white or gray on the flippers or
had only a trace of light gray on the flippers; this is consistent
with observations by Williamson (1959) and Ohsumi, Masaki,
and Kawamara (1970). Total body lengths were estimated as
7 meters to nearly 10 meters. No calves were seen.

In January 1980, USCGC Northwind personnel observed killer
whales (Orcinus orca) attack a minke whale in the icebreaker
channel. However, we observed no such behavior; minke
whales and killer whales appeared to coexist in close proximity
without confrontation.

Six types of underwater sounds recorded in the presence of
minke whales were believed to be minke whale vocalizations:
a whistle series, a clanging bell series, a click, a screech, a low-
frequency grunt (figure 3), and a frequency-modulated sweep
similar to that illustrated by Schevill and Watkins (1972).

1981 REVIEW	 155



Click

Clanging Bell Series

16

lI•-..•."•
0	 1.0	 2.0

Screech

Je

N 8-

I -

0
.,.

-.	-. .- ....-.-. -

- -

	 Z-- :--2	16j
LLI
cc
LL

o	"lt-'-'
0	 1.0	 2.0

Low Frequency Grunt
0.8-	 -

Whistle

I

-. 4

•	 V1	 • f•- f-	I111	1tIT"1

0	 1.0	 2.0

TIME (sec)

£
0	 05	 1.1

TIME (sec)

Figure 3. Sonograms of five types of underwater sounds believed to be minke whale vocalizations: clanging bell series, screech, low
frequency grunt, whistle, and click.
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