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The community structure and physiology of zooplankton
and micronekton were examined in the vicinity of the ice edge
in the Scotia-Weddell Sea as part of the AMERIEZ 1988 winter
cruise. Water bottles, vertical plummet nets, and midwater
trawls with nested plankton nets were used to sample the
upper 1,000 meters of the water column.

As is typical for winter in the southern ocean, most of the
zooplankton biomass resided below 200 meters with little dif-
ference noted between open water, ice-edge, and pack-ice hab-
itats (figure). Diel sampling revealed a recurring biomass peak
in the upper 100 meters at night resulting from more successful
nighttime capture of immature krill stages concentrated in this
zone. The dominant species were the small particle-grazing
calanoids Metridia gerlachei, Ca/anus propinqu us and Calanoides
acutus, which together comprised greater than 75 percent of
the zooplankton biomass in the upper 1,000 meters. Salpa
thorn psoni, a characteristic dominant south of the Polar Front
on other AMERIEZ cruises (Hopkins 1985; Hopkins and Torres
1988), was a minor contributor to winter 1988 collections. In-
tegrated biomass (night) over the upper 1,000 meters was only

0.9 grams dry weight per square meter which approximated
that for the western Weddell Sea, 1.2 grams dry weight per
square meter, in fall. Much of the winter collecting was in
Weddell water which accounted for the low zooplankton bio-
mass.

The winter cruise generated some of the first information
on vertical structure of the open ocean micronekton-macro-
plankton community under the pack ice. Our trawl vertical
series revealed that fishes were found at greater depths than
during the spring and fall (table 1). A deeper occurrence during
the winter is nutritionally advantageous; it places them closer
to their zooplankton prey which are predominantly found in
deeper layers during winter. Integrated fish biomass for the
upper 1,000 meters was 4.7 grams wet weight per square meter
which approximates values for spring and fall: 3.2-4.4 grams
wet weight per square meter (Lancraft et al. 1989). Krill bio-
mass was 3.1 grams wet weight per square meter which is also
in the range of other AMERIEZ cruises, (2.0-3.3 grams wet
weight per square meter) (Lancraft et al. 1989). Like the mid-
water fishes, the larger krill size classes were deeper in winter
than in other seasons (table 1).

Examination of gonadal tissue in the dominant midwater
fish, Electrona antarctica, suggests year-round breeding. This is
in agreement with Efrememko's (1987) observation that the
larvae of E. antarctica are present throughout the year.

The metabolic rates of the major zooplankton and micro-
nekton species were obtained using sealed-jar respirometry.
Winter rate depression is evident in those crustacean species
found mainly in surface waters, e.g., the saip-associated hy-
perid Vibilia stebbingi (table 2). Deeper dwelling carnivores such
as Elect rona antarctica which feed opportunistically on krill and
copepods showed no rate depression. Proximate chemical
analysis for all principal zooplankton and micronekton species
is in progress and preliminary findings indicate that phyto-
plankton-dependent species which suffer the crash of their
food supply in winter contain more water and, therefore, less
protein and lipid on a wet-weight basis. Carnivores have more

ZOOPLANKTON BIOMASS (g DW 104m3)

20

100

200

300

400

I
600

0
Lii 600
0

700

600

900

1000

OPEN
(1)	 (1)

0	 20 20

P

EDGE	 ICE
o	20 20	 0

P

ICE
20 20	 0

I I)
I I)

(1)1

(1)

(1) [

EDGE

846]

T

20

I( 2 ) --
(2)

I(3)

(3)

(1)

(2)

[1.238]

(1)

Vertical distribution of zooplankton dry weight biomass from open water, ice edge, and pack ice habitats taken by plummet nets (P) and
Tucker trawls (T). Integrated 0 to 1,000 meter nighttime dry weight biomass values in grams dry weight per square meter (g DW m 2) are
given in brackets. Numbers in parentheses indicate number of replicates. For plummet nets, replicates are for the entire discrete depth
series. (m denotes meter.)
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Table 1. Depth ranges of peak abundances (m) for krill and the five most abundant mesopelagic fish during all AMERIEZ cruises.

1983/1986 (Spring/Fall)	 1988 (Winter)

Species	 Day	 Night	 Day	 Night

Electrona antarctica
	 650-920

	
0- 300
	

> 1,000
	

100- 400

Bathy/agus antarcticus	 650-920
	

170- 470
	 > 1,000

	
500-1,000

Gymnoscopelus spp.	 500-980
	

160- 370
	

> 1,000
	

200- 400

Notolepis coatsi
	

200-750
	

100- 500
	

> 1,000
	

200- 400

Cyclothone microdon
	 320-920

	
600-1,000
	 > 1,000

	 > 1,000

Euphausia superba
	 0- 50

	
0- 100
	

200-350
	

0- 50

Table 2. Metabolic rates of some antarctic micronektonic species as a function of season. Rates are expressed as
± 95 percent C.I. (N).

Metabolic ratea

Species	 Spring	 Fall	 Winter

Vibilia stebbingi	 .160 ± .032(6)	 ND	 .099 ± .027 (9)
Pasiphaea scotiae	 .037 ± .015(2)	 ND	 .040 ± .011 (4)
Electrona antarctica	 .043 ± .003 (32)	 .040 ± .005 (15)	 .047 ± .007 (8)

a In microliters of oxygen per milligram wet weight per hour.

reliable food stocks available in winter and showed little or no
change in water and protein content.
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