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Our research was part of the U.S. Antarctic Marine Living
Resources (AMLR) program, with our major objective being to
determine food reservoirs available for grazing zooplankton. In
order to achieve our objective, different modes of sampling were
used during the time period of our work (15 January to 18 March
1992): (1) collection of samples at discrete depths for measure-
ment of chlorophyll a (chl-a), particulate organic carbon and
nitrogen, phytoplankton species concentration and carbon con-
tent, rates of primary production; (2) continuous measurement
with depth (0-750 meters) of in vivo chl-a fluorescence, beam
attenuation coefficient, attenuation of solar radiation (400-700
nanometers); and (3) continuous measurement (every minute) of
in vivo chl-a fluorescence and beam attenuation coefficient of
water from 5 meters depth. In this paper we report distribution
and abundance of phytoplankton biomass (as estimated by chl-a)
and rates of primary production. The cruise track and station
positions are described in Rosenberg et al. (this issue).

The profiling unit used at all stations consisted of a rosette
(General Oceanics), with the following instruments attached to it:
(1) conductivity-temperature-depth sensors, (2) a 25-centimeter
pathlength transmissometer (Sea Tech), (3) a pulsed fluorometer
(Sea Tech), (4) a light sensor (Biospherical Instruments, Inc.) to
record downwelling photosynthetically available radiation from
400 to 700 nanometers, and (5) 1110-liter Niskin bottles. Water
samples for chl-a analyses and determination of rates of primary
production were obtained at 11 standard depths in the water
column.

Chlorophyll a analyses were performed by filtering 100 mil-
liliters of sample through a GF/F glass fiber filter, extracting the
pigments in methanol (Holm-Hansen and Riemann 1978), and
measuring the fluorescence in a Turner Designs fluorometer
(model 10.005R). At every station replicate samples were also
size fractionated through Nitex mesh (20 micrometer), and the

chl-a content in the nanoplankton fraction was measured as
described above.

Rates of primary production were obtained by incubating
samples exposed to natural solar radiation in a water bath with
running surface seawater. The samples were incubated for 6-8
hours centered at local noon at eight different irradiances rang-
ing from 95 percent to 0.5 percent of incident surface irradiance.
After the incubation period samples were filtered through GF/F
filters, and the 14C incorporation was measured by standard
liquid scintillation procedures.

During survey A (19 January to 2 February) surface chl-a
concentrations were relatively high south of a line that runs
southwest-northeast to the north of Elephant Island (figure la).
This line seems to have approximately the same position as the
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Figure 1. Surface chlorophylla (milligrams per cubic meter)
distribution in the AMLR study area. Solid lines indicate contour
depths in meters. (A) Survey A (19 January to 2 February 1992). (B)
Survey 0 (29 February to 11 March 1992).
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boundary between water types I and II (Amos and Lavendar).
South of this line chl-a concentrations were >0.4 milligrams per
cubic meter, with one area (northeast of Elephant Island) having
values up to 1.2 milligrams per cubic meter; north of this "divid-
ing" line chl-a values were low (<0.4 milligrams per cubic meter)
with the exception of three areas in the northwest corner of the
sampling grid. During survey D (29 February to 11 March)
surface chl-a concentrations tended to decline in waters sur-
rounding Elephant Island and to increase in waters north of the
"dividing line" mentioned above (figure 1B). During survey A
integrated chl-a values (figure 2A) in the upper water column (0-
200 meters) showed a pattern quite similar to that of surface chl-
a concentrations. During survey D areas of high integrated chl-
a concentrations were quite patchy; the general distribution
pattern of integrated values, however, resembled that of sur-
face values. One area which did not conform to this generaliza-
tion was found east of Clarence Island (figure 2B), where inte-
grated values were high but surface values were relatively low.
The reason for this seems to be related to the fact that the upper
water volumn in this area showed a continuous gradient in water
density (i.e., there was no well-developed upper mixed layer),
and phytoplankton biomass was relatively high (0.4 milligrams
of chl-a per cubic meter) down to 100 meters. The mean surface
and integrated chl-a values for the entire sampling grid from 19
January to 12 March were 0.5 milligrams chl-a per cubic meter
and 35 milligrams of chl-a per square meter, respectively.
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Data from measurements of photosynthetic rates as a function
of irradiance during surveys A and D are presented in figure 3.
For survey A (figure 3) the P,, and alpha values were 2.64 mil-
ligrams of carbon per milligram of chl-a per hour and 0.021
milligrams of carbon per milligram of chl-a per hour per
microEinsteins per square meter per second, respectively, with
an 'k value of 127 microEinsteins per square meter per second.
During Survey D, Pmax decreased to 2.15 milligrams of carbon per
milligram of chl-a per hour and the alpha and 'k values were 0.018
milligrams of carbon per milligram of chl-a per hour per micro-
Einstein per square meter per second) and 119 microEinsteins
per square meter per second, respectively. The photosynthetic
parameters were calculated using the equation of Jassby and Platt
(1976). The PMax values given above are slightly higher than those
reported by Holm-Hansen et al. (1991) for the same area. The
mean integrated rates of primary production for the present
study were 301 (range 87-600) and 156 (range 21402) milligrams
of carbon per square meter per day, for surveys A and D, resp-
ectively. This decrease in rates of primary production could be
explained by the decrease in solar irradiance with progress of the
season, as mean irradiance values changed from 70 Einsteins per
square meter per day during leg Ito 40 Einsteins in leg II.

This research was supported by National Oceanic and Atmo-
spheric Administration (NOAA) Cooperative Agreement No.
NA17FDO010-01. We thank the officers and crew of NOAA ship
Surveyor for excellent support during all field operations. Grate-
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Figure 2. Integrated values of chlorophyll a(mIlligrams of chl-a per
square meter) in the upper water column (0-200 meter) around
Elephant Island. Solid lines indicate contour depths in meters. (A)
survey A; (B) survey D.

Figure 3. Photosynthetic rates (milligrams of carbon per milligram
of chl-a per hour) as a function of solar irradiance (microEinstelns
per square meter per second). Data obtained at 10 stations during
survey A(top) an iat 11 stations during survey D(bottom), with water
samples collect d from eight depths (0-75 meters).
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The area around Elephant Island is a very dynamic region in
regard to physical oceanography, with the confluence of at least
four water types (Amos and Lavender this issue); it is also
recognized as an important area for the commercial exploitation
of antarctic krill, Euphausia superba (Dana). One of the objectives
of our research project, which was one component of the U.S.
Antarctic Marine Living Resources (AMLR) program, was to
evaluate the food reservoir available for grazing zooplankton
through: (1) the enumeration of cell numbers and determination
of carbon content in phytoplankton species, (2) measurements of
particulate organic carbon and nitrogen, and (3) estimation of
carbon content using particulate beam attenuation coefficients.
As knit feed preferentially on the microplankton (>20 microme-
ter) fraction (Pavlov 1971; Meyer and El-Sayed 1983) it is impor-
tant to study microplankton species distribution and their rela-
tionship with the water types observed in the study area. Data
from the AMLR 1990-1991 field season showed that the ml-
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Figure 1. Net phytoplankton (>20 micrometer) distribution during
survey A (19 January to 2 February 1992) over the AMLR 1992 study
area as represented by cluster analyses. Heavy broken lines in-
dicate boundaries between clusters, and roman numerals indicate
cluster numbers. Solid lines indicate contour depth in meters.
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Figure 2. Net phytoplankton (>20 micrometer) distribution during
survey D (29 February to 11 March 1992) over the AMLR 1992 study
area as represented by cluster analyses. Heavy broken lines indicate
boundaries between clusters, and roman numerals indicate cluster
numbers. Solid lines indicate contour depth in meters.
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