
the data from northeast of Elephant Island in survey D. The
spectra of data outside the region adjacent to King George did
not exhibit this feature, and more closely resembled the data
from around Elephant Island during survey A. This could sug-
gest movement of the krill from the King George Island area to
Elephant Island, a conclusion supported by the krill demo-
graphic data (see Loeb, Antarctic Journal, this issue) and may
indicate a behavioral difference in krill from the two areas
which could be used as a marker for those populations. To
confirm this hypothesis, hydroacoustic data from previous
years were also subjected to spectral analysis. A bimodal spec-
tral density consistently was found in the acoustic data from
King George Island and much less to no such indication found
in the Elephant Island data, confirming the existence of this
feature in the data in other years as well.

These patterns and features resulting from the spectral anal-
ysis of the survey data will be further examined and compared
with data on the hydrography (with T. Amos) and phytoplank-

ton (with 0. Holm-Hansen) in the manner of Weber, El-Sayed,
and Hampton (1986) as well as the demographic data (with V.
Loeb).

This work has been supported by cooperative agreements
NA90AA-H-AF026 and NA17FDO07-01 from NOAA at the
Southwest Fisheries Center and by the officers and crew of the
NOAA vessel Surveyor
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AMLR program: Krill population
structure in the

Elephant Island Area,
January through March 1991

VALERIE LOEB

Moss Landing Marine Laboratories
Moss Landing, California 95039

Net sampling was done to provide data on krill (Euphausia
superba) population structure in the Elephant Island area during
the 1991 Antarctic Marine Living Resources (AMLR) field sea-
son. Demographic information included length, sex ratio, re-
productive condition, and maturity stages. This information
was obtained from 169 bongo net and 6-foot Isaacs Kidd Mid-
water Trawl tows taken in the upper 200 meters during large-
and small-scale surveys (Holt, Hewitt, and Rosenberg, Antarctic
Journal, this issue). Sample processing was done onboard using
fresh material. About 30,000 krill were collected and about
4,000 of these were sexed, staged, and measured. Measure-
ments were of standard length; stages were based on the clas-
sification scheme of Makarov and Denys (1981). A summary of
results from 98 large-scale survey bongo samples (pooled data
from surveys A and D) is presented here.

Krill catch sizes during each large-scale survey (figures 1 and
2) reflected the overall pattern of acoustically detected krill bio-
mass (Macaulay and Mathisen, Antarctic Journal, this issue).
Males slightly outnumbered females overall (1.3:1), and there
were indications of some spatial separation of the sexes. This
was most notable in the region north of Elephant Island where
males frequently constituted between 67 percent and 97 percent
of the total catch of larger sized samples. Reproductively ma-
ture forms dominated most catches and constituted 76 percent
of all individuals collected; juvenile and immature stages

equally contributed to the remainder (table). Juveniles occurred
primarily in samples collected in Bransfield Strait waters to the
south and east of King George Island during January (figure
1). Immature forms were most abundant during the February-
March survey and generally occurred in the inshore island shelf
waters (figure 2). About 60 percent of the females were gravid;
no spent individuals were encountered. This differs from 1990

Krill maturity stage and size composition
in AMLR large-scale surveys,
January through March 1991

NOTE: These data represent 98 tows and 819 staged and measured krill.

Composition Percent Mean lengtha

Stage
Juveniles	 11.2	 27.2
Immature	 12.5	 42.1
Mature	 76.3	 47.6
Sex (male-to-female ratio = 1.3:1)
Males	 50.1	 47.3

Immature	 7.4	 42.4
Mature	 42.6	 48.1

Females	 38.7	 46.2
Immature	 5.1	 41.7
Mature	 33.7	 46.9
(Gravid)	 (23.0)	 -
(Spent)

Total krill	 44.6
Size categories
20-29 millimeters	9.0
30-39 millimeters	7.5
40-49 millimeters	58.3
50-56 millimeters	25.2

a In millimeters.
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Figure 1. Krill abundance and maturity stage composition in bongo net samples collected during survey A, 21 January to 1 February 1991.
(no. rn- 3 denotes number per cubic meter.)
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Figure 2. Krill abundance and maturity stage composition in bongo net samples collected during survey D, 26 February to 6 March 1991.
(no. m 3 denotes number per cubic meter.)
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when a general transition from reproductively active to gravid
and spent females was observed over the January-through-Feb-
ruary AMLR survey period in the Elephant Island area.

Krill lengths ranged from 21-55 millimeters, but size-fre-
quency distributions (figure 3, table) demonstrate paucity of
individuals in <40 millimeter size categories (e.g., 0, 1 +, and
2 + age groups) (Siegel 1987). These small krill were especially
rare in the vicinity of Elephant Island. The majority of individ-
uals (58 percent) were between 40-49 millimeters, and 25 per-
cent were between 50-55 millimeters. Juveniles and small im-
mature krill (e.g., <34-millimeter size categories) were also
infrequent in the 1990 AMLR survey samples. Small stages have
been reported to be relatively abundant in this area during
some summers (Brinton et al. 1987; Siegel 1988, 1989).

This work was supported by NOAA Cooperative Agreement
NA17FD0008-01.
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AMLR program: Vertical
distribution of krill

in the vicinity of
Elephant Island

JOHN H. WORMUTH and STEVE BERKOWITZ

Departnent of Oceanography
Texas A&M University

College Station, Texas 77843

Net sampling in the Elephant Island area was done as part
of the 1991 Antarctic Marine Living Resources (AMLR) program
to provide data on krill (Euphausia superba). This report sum-
marizes results on the vertical distribution of krill in the area.

We took vertically stratified tows using a 1-square-meter
MOCNESS and a mesh size of 0.333 millimeters. Tows were
taken at 2-2.5 knots. The depths sampled on the first leg were
all in the upper 200 meters.

Some tows were taken to sample layers with high concentra-
tions of acoustic targets (see Macaulay and Mathisen, Antarctic
Journal, this issue) to collect specimens for demographic anal-
ysis. To do this, we identified areas of high acoustic targets
during the large-scale survey mode. The ship course was re-

versed, and the MOCNESS was deployed and fished at the
depth judged to be best from the initial acoustic pass. As tar-
gets appeared, nets were changed to give discrete samples.
Often the layers moved up or down and the depth of the net
was adjusted to remain in the layers.

Other tows were taken when no acoustics were being oper-
ated; then, 25-meter layers were sampled to 200 meters. The
average distance towed for each net was 414 meters (range 85-
2,035 meters). This means that MOCNESS samples represent
approximately 25 percent of the distance towed for each bongo
net sample during the large-scale survey (see Holt et al. and
Loeb, Antarctic Journal, this issue). The temporal scale repre-
sented by the tows presented here is only 1 week; the data in
Loeb (Antarctic Journal, this issue) is about 2 months.

We took 18 MOCNESS tows (figure 1) and, at the time this
report was written, have processed eight, those taken between
26 January and 3 February. We made measurements of standard
length, basing stages on the classification scheme of Makarov
and Denys (1981). Seven of the eight tows processed were taken
north or northwest of Elephant Island (figure 1). The other was
taken south of Clarence Island.

An example of the vertical structure of E. superha is shown in
figure 2. Generally, the best catches were between 40 and 100
meters. The mean integrated value was 12.17 E. superba per
square meter with 95 percent confidence intervals of ± 11.46.
There is no statistically significant vertical structure in sex ratio
or size, at least not on the scale we sampled. Some of the 1990
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