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It is known from both laboratory studies (Boyd, Heyraud,
and Boyd 1984) and field investigations with natural popula-
tions (Meyer and El-Sayed 1983) that krill (Euphausia superba)
preferentially graze microplankton (>20 micrometers) as com-
pared to nanoplankton (<20 micrometers). Floristic analyses of
phytoplankton "in" and "out" of krill swarms also support the
view that krill preferentially consume the larger phytoplankton,
and leave most of the nanoplankton (Holm-Hansen and Hunt-
ley 1984). As part of the 1991 Antarctic Marine Living Resources
(AMLR) program (see Holt, Hewitt, and Rosenberg, Antarctic

Journal, this issue), our major objectives were to assess the food
reservoirs available to krill and to evaluate food availability as
a factor that may influence the distribution and abundance of
krill. In this paper we report the size distribution, biomass, and
dominant species of phytoplankton throughout the AMLR
study area.

Both preserved water samples and net samples (see Holt et
al., Antarctic Journal, this issue, for time and location of all sta-
tions) were used for analyses of the phytoplankton crop. Water
samples were obtained with a 10-liter PVC Niskin bottles
mounted on the profiling conductivity-temperature-depth ro-
sette. Aliquots (100 milliliters) for determination of chlorophyll-
a concentrations were filtered through Whatman glass fiber
filters (CF/F, 2.5 centimeters), extracted in absolute methanol
and fluorescence measured in a Turner-Designs fluorometer as
described by Holm-Hansen and Riemann (1978). The chloro-
phyll a content in nanoplankton was determined by first pre-
filtering the sample through a 20-micrometer Nitex mesh.

Water samples were also preserved with borate-buffered for-
maim (0.4 percent final concentration) for subsequent floristic
analyses using an inverted microscope (Reid 1983). Both cell
numbers and cell dimensions were recorded so that cell bio-
volumes and biomass (milligrams of carbon per cubic meter)
could be estimated by using appropriate equations (Strath-
mann 1967). To obtain larger samples of the micro-phytoplank-
ton, a nylon phytoplankton net (15-micrometer mesh) was de-
ployed from the stern of the ship at every second station for 5-
10 minutes. These net samples were also fixed and examined
as described above.

During survey A the nanoplankton accounted for 39-91 per-
cent of the total phytoplankton (figure 1A). The phytoplankton
crop in the areas with highest total biomass (north and south-
east of Elephant Island, (see Holm-Hansen, Villafañe, and
Helbling, Antarctic Journal, this issue) contained between 50 to
75 percent nanoplankton. During survey D the areas with high-
est chlorophyll a concentrations (north of King George Island
and south of Elephant Island) showed a predominance of mi-

croplankton cells, but the area north of Elephant Island still
considered of 61-79 percent of nanoplankton (figure IB).

Preliminary analysis of the data suggest a relation between
low microplankton populations north of Elephant Island and
high krill concentrations in this area (see Macaulay and Math-
isen, Antarctic Journal, this issue). Where krill were not in abun-
dance (e.g., south of Elephant Island), the phytoplankton pop-
ulation apparently has a larger proportion of microplankton.
This would be in agreement with the feeding preferences of
krill as mentioned previously.

For survey D, netplankton (fraction bigger than 15 microm-
eter) samples were observed and relative abundances were de-
termined. Figure 2 shows the major geographic regions with
respect to netplankton composition. Diatoms dominated in all
these samples at all times. Chaetoceros spp. dominated in sta-
tions west of Elephant Island. Apparently its distribution was
associated with Water Mass I (see Amos and Lavender, Antarctic

Journal, this issue). North of Elephant Island Rhizosolenia alata

and Nitzschia spp. (of the Pseudonitzschia section) dominated in
the samples. A patch of Rhizosolenia spp. (R. alata and R. hebetata
fo. semispina) was also found south of Elephant Island, where
surface chlorophyll a concentration reached values up to 2.4
milligrams per cubic meter at 5 meters (see Holm-Hansen et
al., Antarctic Journal, this issue). With the exception of this
patch, stations close to Elephant Island and also northeast of
King George Island were impoverished with respect to net-
plankton.
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Figure 1. Chlorophyll-a content in the nanoplankton fraction as a
percentage of total chlorophyll-a throughout the study area during
the AMLR 1991 program. A. Survey A, 21 January to 1 February. B.
Survey D, 26 February to 7 March. Contours made with Graftool
(313 Visions).
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Figure 2. Net phytoplankton (>15 micrometers) distribution during
survey D (26 February to 7 March) over the AMLR 1991 study area.
Dominant species or groups in A are Chaetoceros spp.; in B, Rh!-
zosolen!a alata and Nitzschia spp. (Pseudonitzsch!a section); in C,
impoverished samples not dominated by any species; in D, R. alata
and Chaetoceros spp.; and in E, Rhizosolenia spp. (mainly R. alata
and R. hebetata to. semispina).

Hydrographic conditions in the study area varied from highly
stratified water to well mixed (see Amos and Lavender, Ant Tac-
tic Journal, this issue). As an example of these conditions, sam-
ples from three stations (All, D45, and D50) were analyzed to
enumerate species composition, cell numbers and phytoplank-
ton carbon content. Data in figure 3 show the phytoplankton
carbon content at these three stations.

Close to Elephant Island station D45 was well mixed down
to 100 meters. Phytoplankton carbon was quite similar at 5, 20,
and 75 meters and the fraction larger than 20 micrometers ac-
counted for 2 to 3 times the carbon content in the <20-microm -
eter fraction (figure 3A). Relatively low cell concentrations were
found at this station, with carbon values ranging from 11 to 14
milligrams of carbon per cubic meter. Pennate diatoms domi -
nated the microplankton fraction and flagellates and small dis-
coid diatoms dominated in the nanoplankton fraction.

The profile of water density at station All seemed to be
midway between a well mixed water column (station D45) and
a highly stratified, stable water column (station D50). The phy-
toplankton biomass decreased steadily with depth from 26 mil-
ligrams of carbon per cubic meter at 5 meters to 9 milligrams
of carbon per cubic meter at 75 meters (figure 3B). At this
station the nanoplankton and microplankton fractions were
quite similar in terms of carbon concentration. The nanoplank-
ton was mostly composed by small dinoflagellates and flagel-
lates, and the microplankton was mainly pennate diatoms (40-
50 micrometers).

Station D50 was a stratified station with a mixed layer depth
of 50 meters. Phytoplankton carbon biomass showed high val-
ues at 5 and 20 meters but decreased markedly at 75 meters
(figure 3C). Microplankton (mostly centric diatoms) dominated
at this station, with the carbon content reaching values up to
40 milligrams of carbon-per cubic meter at 20 meters.
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Figure 3. Phytoplankton carbon content at three different depth (5,
20, and 75 meters) at three stations during the AMLR 1991 program.
A. Station D45 (survey D). B. Station All (survey A). C. Station D50
(survey 0). Bars are shown for the nanoplankton (<20 microme-
ters) and microplankton (>20 micrometers) fractions. (m denotes
meter. mg C1m3 denotes milligrams of carbon per cubic meter.)
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