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The structure of the midwater ecosystem in the western Wed-
deli Sea was examined in March, 1986, as part of the Antarctic
Marine Ecosystem Research at the Ice-Edge Zone (AMERIEZ)

program. Zoopiankton biomass (table 1) was low compared to
other antarctic areas studied using similar techniques (Hopkins
1971, 1985, 1987). Microzoopiankton <1 millimeter, exclusive of
protozoans, was composed primarily of copepods of the fam-
ilies Oithonidae, Oncaeidae, and Pseudocalanidae; the prin-
cipal biomass components of the intermediate sized zoo-
plankton (1-20 millimeters were the calanoid copepods Metridia
gerlachei, Calanoides acutus, and Ca/anus propinquus. Micronek-
ton/megaplankton (2-20 centimeters) biomass was moderate,
particularly in relation to waters near the continent where Eu-
phausia superba populations are large (e.g., Hopkins 1985). The
principal biomass taxa in the micronekton size range were E.
superba, Salpa thorn psoni, and the midwater fishes Elect rona ant-
arctica and Bathylagus antarcticus.

Table 1. Biomass in the upper 1,000 meters in the vicinity of the
ice edge, western Weddell Sea during March, 1986. All sampling

was within 640-660S and 440-520W.

Milligrams of dry weight per
square meter

Biomass	 Open water	Pack ice

Zooplankton <1 millimeter	 209	 167
Zooplankton 1-20 millimeters	1,265	 1,237
Micronekton/megaplankton

2-20 centimeters	 2,377	 ?

The zooplankton was most concentrated in the upper 100
meters with diurnal vertical migration being evident in the
populations of Ca/anus propinquus and Metridia gerlachei. Micro-
nekton/megaplankton was also most concentrated in the upper
100 meters, especially at night. Vertical migration was most
apparent among the fishes with E. antarctica reaching the sur-
face at night.

Zooplankton biomass in open water and within the pack ice
were comparable, given the variability in sampling strategies
and sample numbers. The greatest difference was observed in
the microzooplankton which was relatively sparse in the upper
25 meters under the ice in comparison to open water.

Data on the horizontal and vertical structure of the zoo-
plankton and micronekton communities were complemented
by shipboard measurements of metabolism on several major
species. In addition, frozen specimens were returned to the
laboratory for analyses of metabolic enzyme activity, and proxi-
mate and elemental composition. Oxygen consumption rates
for three of the four principal micronektonic species are shown
in table 2. The two pelagic fishes, Bath ylagus antarcticus and
Elect rona antarctica, exhibit an oxygen consumption rate at the
low end of the range reported for antarctic fishes (cf. Clarke
1983). The rate shown for E. superbo falls within the range
reported by other investigators (Ikeda and Mitchell 1982).
Trends in the activity of both lactate dehydrogenase and citrate
synthase, enzymes representative of anaerobic and aerobic
metabolic pathways respectively, correlated well with trends
observed in oxygen-consumption rate.

Preliminary data comparing proximate composition of the
two dominant fishes collected during AMERIEZ 1983 (spring) and
AMERIEZ (fall) are shown in table 3. Though analyses are cur-

Table 2. Oxygen consumption rates of micronektonic species
collected during AMERIEZ 1986. Values reported as X 95 percent

confidence limits.

Oxygen consumption
Genus species	 rate 	n	Weight range"

Bathylagus antarcticus	0.140±0.023	26	0.17-6.82
Electrona antarctica	0.126±0.009	47	0.33-4.59
Euphausia superba	0.461±0.010	20	0.009-0.209

a In microliters of oxygen per milligram of dry weight per hour.
b In grams of dry weight.

Table 3. Water, protein, and lipid content of two dominant pelagic fishes as a function of season. Fishes collected during AMERIEZ 1983
(spring) and AMERIEZ 1986 (fall). Values reported as X 95 percent confidence limits.

Genus species

Bathylagus antarcticus

Electrona antarctica

Weight range 	Water contentb

1983	1986	1983	1986

0.6-11.9	0.4-9.8
	

85.1	85.8
(n=8)	(n=27)

0.2-11.1	0.3-13.3
	

69.0	70.4
(n=16)	(n=15)

Protein contentc

1983	1986

	

62.4±12.8	65.5±2.2

	

37.4±1.8	39.0±2.1

Lipid contentc

1983	1986

	

6.2±1.8	7.9±1.2

	

32.0±2.5	46.4±4.0

I In grams.
Percentage of wet weight.
Percentage of ash-free dry weight.
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rently incomplete, it appears that seasonal differences in lipid
content are present in the myctophid Elect rona antarctica, but not
in the deeper living (>400 meters) Bat hylagus antarcticus. Ongo-
ing research will determine if the seasonal trend observed in E.
antarctica is present in other antarctic micronekton.

References

Clarke, A. 1983. Life in cold water: The physiological ecology of polar
marine ectotherms. Oceanographic Marine Biology Annual Review, 21,
341-453.

Hopkins, T.L. 1971. Zooplankton standing crop in the pacific sector of
the Antarctic. In G.W. Llano and I.E. Wallen (Eds.), Biology of the
Antarctic Seas. Washington, D.C.: American Geophysical Union.

Hopkins, T.L. 1985. The zooplankton community of Croker Passage,
Antarctic Peninsula. Polar Biology, 4, 161-170.

Hopkins, T.L. 1987. The midwater food web in McMurdo Sound, Ross
Sea, Antarctica. Marine Biology, 96, 93-106.

Ikeda, T., and A.W. Mitchell. 1982. Oxygen uptake, ammonia excretion
and phosphate excretion by krill and other Antarctic zooplankton in
relation to their body size and chemical composition. Marine Biology,
71, 283-298.

AMERIEZ 1986: Photoadaptation of	area during March, 1986 (figure 1). The range of incident photo-
synthetically available irradiance at noon was 200-2,000 micro-phytoplankton and light limitation of	einsteins per square meter per second measured from RIVprimary production in the ice-edge	Melville and 400-2,000 microeinsteins per square meter per
second for USCGC Glacier. While the ranges in noontime photonzone of the Weddell Sea	flux are about the same for both ships, notice that overall,

JANICE BEELER SooHoo, MICHAEL P. LIZOTTE
DALE H. ROBINSON, and CORNELIUS W. SULLIVAN

Department of Biological Sciences
University of Southern California

Los Angeles, California 90089-0371

This group's specific objective was to examine the photoadap-
tive characteristics of phytoplankton and ice algae in the north-
western Weddell Sea in relationship to the optical charac-
teristics of ice and seawater in the marginal ice zone. Of
particular interest was the role of ice cover in reducing photo-
synthetically available irradiance and its influence on the pho-
toadaptive state of microalgae. These studies were carried out
as a component of the Antarctic Marine Ecosystem Research at
the Ice-Edge Zone (AMERIEZ) project during March, 1986.

Two ships, the RIv Melville and the USCGC Glacier were used to
study the ice-free water in the eastern region of the study area
and the ice-covered western portion respectively (for map, see
Sullivan and Ainley, Antarctic Journal, this issue). Identical mea-
surements were made from both ships. The suitability of avail-
able light as a resource for phytoplankton and ice algae was
measured in two ways. Diurnal patterns of incident irradiance
were recorded throughout the cruise. We also measured ver-
rical profiles of spectral irradiance and photosynthetically avail -
able irradiance. Detailed analysis of photosynthetic pigments
was carried out with high-performance liquid chromatography
according to the method of Mantoura and Llewellyn (1983).
Photosynthesis-irradiance curves for 27 samples of both ice
algae and phytoplankton were defined using the small-volume,
short-incubation method described by Lewis and Smith (1983).
Analysis of the photosynthesis-irradiance curves was per-
formed by the methods described by Zimmerman et al. (in
press).

The values of daily photosynthetically available irradiance
reflect the relatively constant overcast conditions of the study
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Figure 1. Daily photosynthetically available radiation (PAR) in eiiis-
teins per square meter (M 2) as measured on both the Melville and
Glacier.
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