
Trophic impact of saip and euphausiid populations on phytoplankton of the Scotia Sea/Antarctic Peninsula region 

Wet weight	Dry weight	Carbon
biomassb	biomass'	biomassc

570	35.0	1.31
53	10.6	4.24

2411	146.5	5.55
1350	270.0	108.00

121.21

Maximum	Maximum
Respiration	growth	ingestion

rated	rated	rated

0.027	0.08	0.15
0.105	0.26	0.52
0.161	0.34	0.71
2.430	6.53	12.81

4.80	4.80	4.80

Clearance	Grazing
rate 	constant'

0.79	0.00079
0.63	0.00063
3.31	0.00331

16.20	0.01620

0.03878

Zooplankton
Salps: '84 mean
Euph.: '81 mean
Salps: '84 max:
Euph.: '81 max:

Phytoplankton
Biomass:
Productivity:
Doubling rate:

a Consumption of particulates by saips was calculated in three ways (respiration, maximum growth, maximum ingestion) which can be compared to
phytoplankton production, and in one way (grazing constant) which can be compared to the phytoplankton doubling rate. Neither salps nor euphausiids
appear capable of removing the entire phytoplankton production, even at their greatest abundance.

In milligrams per cubic meter.

In milligrams of carbon per cubic meter.

In milligrams of carbon per cubic meter per day.

In liters per cubic meter per day.

Per day.
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Observations at the Bransfield Strait/
Bellingshausen Sea frontal zone in

April 1985
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Our work in the Antarctic this year was concerned with two
major factors which control phytoplankton biomass-losses
caused by zooplankton grazing and those caused by physical
mixing processes.

150

A 9-day sampling program, from 6 to 15 April, was conducted
on board R/V Polar Duke. The major objective of this program was
to study the small-scale variability of phytoplankton and zoo-
plankton populations and their relationship to physical
oceanographic features. Two stations (A and B in the figure)
were sampled every 3 hours over a 24-hour period. This sam-
pling protocol was repeated at station B after a 5-day interval.

Just north of Elephant Island, a series of four stations was
used to study sampling variability of plankton populations over
a distance of 12 nautical miles. Net samples were obtained every
0.5 hour with 3-mile intervals between stations. These stations,
which were on a north-south line over the 100-fathom depth
contour, were sampled twice during daytime and once duri g
nighttime over one 24-hour period. Samples were also obtain d
at six additional stations in a west-east transect which mt r-
sected the north-south transect.

Sampling at the above stations included: (1) Bongo nets (3 3-
micrometer mesh) hauled obliquely from 200 meters to he
surface, (2) surface chlorophyll a concentrations, (3) surf ce
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salinity, (4) preserved water samples for phytoplankton exam-
ination, (5) solar irradiance (400 to 700 nanometers), and (6)
water-temperature profiles (0 to 700 meters).

Observations indicated high concentrations of chlorophyll at
stations A and B in the Bransfield Strait, because phytoplankton
often clogged the nets. Krill were more abundant at station B
than at station A. When station B was sampled again after an
interval of 5 days, the day/night variability in zooplankton was
much more pronounced. During the day, the community was
dominated by T/iemisto gaudichaudii, but during the night it was
dominated by Euphausia superba.

North of Elephant Island, phytoplankton populations were
high near the island and decreased northward. High con-
centrations of krill were encountered 3 to 6 miles from the

island. Net hauls made at night caught much more krill than net
hauls made in the daytime.

Recent reports (Mann 1984; Heywood, Everson, and Priddle
1985) suggest that important changes occur in the zooplankton
community from year to year. One of the problems of compar-
ing data from different years is that different sampling equip-
ment has been used, especially prior to recent expeditions.
Therefore, a second objective of our program was to assess the
effect of sampling gear on the analysis of zooplankton commu-
nities in the Antarctic. At stations A and B (figure), three types
of sampling gear were used: a 0.7-meter vertical net (183-mi-
crometer mesh), 0.7-meter Bongo nets (333-micrometer net),
and a Miller net (571-micrometer mesh). The Miller net was
used to determine if a fast net could sample 'large zooplankters,
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Temperature at 150 meters in the frontal mixing zone between Bellingshausen Sea water and Bransfield Strait water. intensive biological
sampling was done at stations A and B. Dots indicate locations of expendable bathythermograph profiles.
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especially E. superba, more efficiently than slower nets. The
Miller net was towed at 7 knots while the Bongo net was towed at
1.5 knots.

Using the expendable bathythermograph (xBT) system of R/V
Polar Duke, a high-resolution sampling program was conducted
to identify a recurrent and undersampled feature of Bransfield
Strait: the front between Bellingshausen Sea water and
Bransfield Strait waters. XBT's were launched approximately
every 6 miles, and the survey was completed in 18 hours. The
distribution of temperature at 150 meters (figure) shows the
presence of a convoluted frontal zone which has not been
shown with this degree of resolution in the past. The main
reason for the absence of this frontal zone in other records of the
area (e.g., Sievers 1982) is that classical antarctic expeditions
have taken just a few widely separated profiles in the area
covered by our survey; we based ours on 37 profiles. Chlo-
rophyll data obtained during this survey were basically similar
to chlorophyll patterns described by Uribe (1982) and suggest
that the physical oceanographic conditions associated with this

frontal zone may be important for enhanced biological produc-
tion in Bransfield Strait.

Field work was carried out by Victor and Carlos Mann during
the period 6 to 15 April 1985. This research was supported by
National Science Foundation grant DPP 83-18465.
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Vertical distributions and abundances
of zooplankton in the vicinity of

Elephant Island
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During February and March 1984, we made a cruise from
Capetown, South Africa, to Punta Arenas, Chile, covering the
area from South Georgia to Elephant Island and the Bransfield
Strait. Our program was structured around large krill patches
and included physical, chemical, acoustic, and towed-net ob-
servations. This report covers only the latter.

We used a 1-square meter MOCNESS (multiple opening/closing
net and environmental sensing system) (Wiebe et al. 1976)
equipped with a conductivity-temperature-depth (cTD) system
and a flowmeter. The mesh size was 0.333 millimeter. We made
a total of 31 tows, most of which were made at a single station
north of Elephant Island over a 5-day period. Most of these tows
sampled the upper 80 meters with discrete samples collected
every 10 meters vertically while the net was descending. Sever-
al tows were taken to depths of 350 meters and one day/night
pair was taken to 200 meters with 25-meter depth resolution.
Each tow collects eight discrete samples.

Samples were preserved in 10 percent formalin and sorted
into krill and non-krill fractions. The non-krill fraction included
copepods, amphipods, and salps. The amphipods have been

analyzed elsewhere (Shulenberger work in progress), the
copepods and saips will be treated here. Our data are consid-
ered in relation to data collected in the same area in March
1981—a year in which krill, krill larvae, and copepods were in
high abundances. In 1984 our samples were dominated by the
salp, Salpa thorn psoni. Copepods were in low abundance com-
pared to 1981 (table). While all copepod species are lumped
together in this comparison, the species and their rank order of
abundance were the same in the 2 years. (Metridia gerlachei were
more numerous than Calanoides acutus, which were more nu-
merous than Calanus propinquus, which were more numerous
than Rhincalanus gigas, which were more numerous than Eu-
chaeta antarctica.) The "enrichment factor" (1981 mean abun
dance divided by 1984 mean abundance) varied from 36 to 1,11

A comparison of integrated values (quantity per square meter)
from 0 to 80 meters between 1981 and 1984 samples collected

north of Elephant Island

	

Tow	 Total cops	 Total salp$

1981

	

3	 2757	 7.4

	

5	 2590	 7.1

	

10	 11166	 0.9

	

21	 11868	 25.9

1984

	

63	 57.83	 51.7

	

64	 15.70	 63.9

	

68	 5.07	 34.7

	

71	 935	 88.7

in night samples and from 46 to 1,519 in day samples. The
differences, then, were from 1 to 3 orders of magnitude.
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