
water column is severely limited both by the declination of
the Sun and the shortened daylight period (approximately 6
h), and it is likely that heterotrophic processes dominate in
this nutrient-rich environment during this time. We have
reported both uncorrected and dark-corrected hourly rates
(see figure) and also daily rates of primary productivity (see
table); the integrated (0-75 rn) water column rates are slightly
higher than the low values found by Brightman and Smith
(1989) for the Bransfield Strait during June (approximately 7
Mg C rn-2 d-'), but show that primary productivity during this
season is relatively minor. These results clearly demonstrate
the oligotrophic nature of the coastal waters of the Gerlache
Strait during austral winter.
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tion grant OPP 88-17635 to 0. Holm-Hansen and M. Vernet.
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E. Sar (Universidad Nacional de La Plata, Argentina). We
acknowledge C. Castaños, C. Fair, J. Rue!, E. Sar, and D.M. Karl
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RACER: Euphausia superba in Gerlache Strait, Antarctica,
springs of 1989 and 1991

E. BRINTON, Marine Life Research Group, Scripps Institution of Oceanography, University of California at San Diego,
La Jolla, California 92093

arious degrees of spatial separation of age or size groups
of Euphausia superba have been frequently reported, par-

ticularly with respect to maturing and mature sizes (see, for
example, Brinton and Antezana 1984; Siegel 1988). There
were, however, particularly puzzling characteristics of popu-
lation groups and their distributions during the first research
on antarctic coastal ecosystem rates (RACER) program,
1986-1987, in the region of Bransfield Strait (Brinton 1991).
These characteristics raised questions as to place of origin
and parental stock of abundant larvae in the northern Ger-
lache Strait. Sampling during the course of the season,
December-March, indicated that there had been intense lar-
val recruitment associated with a strong December-January
phytoplankton bloom in a warm (2-3°C) pool of Gerlache
water. Experiments showed larval growth to be more rapid in
Gerlache larvae than in Bransfield larvae, many of which had
apparently been transported from the Gerlache center (Hunt-
ley and Brinton 1991). We found no evidence, however, of
adult E. superba at or near the Gerlache sampling stations at
any time.

Collecting during the 1989 season (November) was by
two methods: (1) a 1-square-meter MOCNESS, with either
eight or nine nets sampling at intervals to 300 meters (rn)
depth and an additional net sampling 0-300 m and (2) a 1.25-

m ring-net (without bridle), also towed obliquely to 300 m.
M0CNESS catches were larger by night than by day but dif -
fered insignificantly from day or night ring-net catches. In
1991, only the MOCNESS was used. For the preliminary infor-
mation presented here, integrated numbers of bill from the
MOCNESS serial nets (night) were combined with the corre-
sponding 0-300-rn samples from MOCNESS and the ring-net
(day and night). Krill were measured tip of telson to tip of ros-
trum. Study of E. superba and other euphausiid species dur-
ing the two seasons in Gerlache Strait is still in progress,
together with analyses of certain zooplankters including
abundant larvae of the prawns Chorismus antarcticus and
Neocrangon antarcticus. Gaining understanding of relation-
ships of environment with species recruitment during spring
bloom to early January is one of the objectives of RACER II
and III.

Paths traced by drift drogues monitored during RACER II,
November 1989, together with geostrophic calculations, con-
firmed that a northeastward current flowed through the west-
ern Gerlache, giving rise to branches extending across Brans-
field Strait to the north (Niiler, Amos, and Hu 1991, and later
data). These branches either merged with the Antarctic Cir-
cumpolar Current north of Livingston Island or, south of King
George Island, turned southwestward, flowing back along the
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peninsula. By the latter route, drift might return water toward
the northern Gerlache via Orleans Channel south of Trinity
Island.

The four surveys of Gerlache Strait during the onset of the
spring bloom in November 1989 (RACER II) and the three in
December 1991 (RACER III) eventually provided evidence of
maturing E. superba in the Gerlache. Largest specimens from
the November 1989 cruises were 33-40 millimeters (mm) and
showed gonadal development but with ovaries and male
petasmas still in early adolescence. Most of these krill, togeth-
er with the much more numerous juvenile krill without sec-

ondary sexual characteristics,

URING KRILL	 were in the northern Gerlache
1	(figure 1).

• .,. Small numbers of still larg-
er adult krill (to 53 mm) were
present in December 1991.

	

1	
•	These included mated pres-

-'	pawning females and fully
mature males, and most were

• in the southern neck of the Ger-

	

•	 lache where particularly dense
• concentrations of phytoplank-

ton chains were retained by the
nets. As in December 1989, the

ANTARCTIC	more northern of these spec!-
- mens, though potentially adults

on the basis of size (larger than
35 mm), were still in early
stages of maturation.

By far the bulk of Gerlache
krill of both years, however,
were juveniles, each in a prin-
cipal modal frequency (figure
2): in November 1989, 25-33
mm, and in late December
1991, 20-25 mm. In each
instance, a pair of secondary
peak frequencies was distin-

.	•	guishable within the principal
•	-J 1 mode. In 1989, these were near

•	• .	27 and 30 mm, with a sugges-

: •	1 tion of perhaps 2 mm of
• growth during the course of

the four November cruises. In
late December 1991 (cruise C),

. the secondary peaks were at

	

ç	A!.TA?TI( 20-21 mm and 24-25 mm,:........PENINSULA:..
 with the 20-21-mm hill domi-

nant in the north and the
24-25-mm krill dominant in
the southeast (figure 3). Analy-
ses of samples from two of the
three December 1991 cruises
have not been completed.

Vertical distributions of
krill based on the approxi-

mately 200 MOCNESS series to 300 in the Gerlache in
December 1991 show a frequent pattern of layering of size
groups, usually with most of the largest krill and 22-30-mm
juveniles at 15-50-rn depth, and 12-21-mm postlarvae above
15 m, but with overlap.

The striking interannual differences in body sizes of the
predominating juvenile krill in Gerlache Strait (figure 2), pre-
sumed to be year-i bill, seem likely to have been due either to
differences in environmental circumstances affecting timing
of their respective recruitments a year earlier or to differences
in winter growth. There is the further lingering possibility that

MAT

BRABANT

BRABANT
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I

Figure 1. Abundances of Euphausia superba in Gerlache Strait during one of the four November 1989
RACER cruises (upper panels) and one of the three December 1991 cruises (lower panels), based on
sampling to approximately 300 rn. Juveniles are considered to be 11-32 mm and maturing krill (with visible
sexual characteristics), 33-55 mm. Gerlache quadrants considered in figure 3 are indicated at lower left.
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Figure 2. Length-frequency distribution of Euphausia superba, com-
paring data from the four November 1989 cruises in Gerlache Strait
and one of the three in December 1991. The vertical line drawn at
25.5 mm is included to assist in estimating growth of the smaller krill
during the November period.

RACER 3, CRUISE C, DEC. 2-30, 1991
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Figure 3. Regional variation in length-frequency distributions of
Euphausia superba, from four quadrants of Gerlache Strait (see figure
1) during cruise C, 1991 (25-30 December).

only the relatively small (20-25 mm) November 1989 krill are
year- 1, whereas the larger (25-32 mm) November 1989 krill are
year-2 stock. The tendencies in E. superba to perform mass
migrations resulting in geographical segregation of age groups
on a broad scale make it difficult to rule out the latter possibili-
ty entirely. Inasmuch as year-O krill of late March or April are
rarely found to have developed to postlarvae (larger than
approximately 13 mm), and subsequent winter growth is pre-
sumed slow, the appearance in November-December of 20- or
25-mm juveniles (with 3-5 times the March-April body
weight) will remain an enigma until winter habitats of larvae
and early postlarvae are identified and sampled.

The RACER program was supported by National Science
Foundation grant OPP 88-17779.
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