
through the end of January. S.S. Bowser, K.A. Miller, and J.C.
Valencic joined the project during the austral summer. This
research was supported by National Science Foundation grant
DPP 83-05475.
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The salp, Salpa thorn psoni, was a dominant component of the
zooplankton of the Scotia Sea/Antarctic Peninsula region in the
1983-1984 field season. We studied the biometry, biomass, dis-
tribution, feeding behavior, and trophic impact of this species
on two 6-week segments of the Protea Expedition (leg 4,
November and December 1983, and leg 6, February and March
1984), during which we made almost 200 plankton tows and
conducted several dozen feeding experiments using natural
particulate matter.

Both sexual and asexual forms occurred in the samples. The
sexual form was dominant, comprising more than 91 percent of
salps at every station. The size range of the sexual form, mea-
sured from oral to aboral apertures, was 5 to 70 millimeters.
Unimodal and bimodal size-frequency distributions were
found. In the latter, a high proportion of 5- to 10- millimeter
individuals accounted for the small peak.

Wet, dry, and ash-free weights of frozen individuals of the
sexual form were measured in the laboratory. In the size range 5
to 60 millimeters, the proportion of water (95.0 ± 1.3 percent)
and organic matter (1.25 ± 0.3 percent) were independent of
size. Regression analysis of the relationship between length and
weight showed that ash-free dry weight is proportional to the
square of the length (r2 = 0.93). This suggests that the mass of
the salp is concentrated in its surface area and not in its volume,
as is the case in most other zooplankton (Omori and Ikeda
184).

Feeding rates of sexual individuals were measured in 6- to 24-
hur experiments in which they were suspended in natural
pa ticulate matter contained in 10-liter carboys and rotated at 1
re olution per minute on a grazing wheel at 1°C; the rate of
di appearance of particulates calculated from chlorophyll mea-
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surements (Adams and Steele 1966). Clearance rate, F (in milli-
meters per salp per hour), was related to body dry weight, W (in
milligrams), by the power function: F = 2.27 W° 79 with regres-
sion coefficient of 0.51. This relationship agrees well with clear-
ance rates of boreal zooplankton predicted by the model of
Huntley and Boyd (1984). The clear implication is that, per unit
body weight, Salpa thorn psoni does not have inordinately higher
grazing rates than other boreal zooplankton.

We used the equation above, along with data on the biomass
and distribution, to calculate the trophic impact of salps on
primary production in the Scotia Sea/Antarctic Peninsula re-
gion. These data are summarized in the table and are compared
to similar calculations for Euphausia superba, based on biomass
data from the 1980 - 1981 field season (Brinton and Antezana
1984) and on the projected feeding rates of krill following Holm-
Hansen and Huntley (1984). We asked the following questions.
• What fraction of the primary production was consumed by

the average salp and krill biomasses?
• What fraction of the primary production was consumed by

the maximum salp and krill biomasses?
• Was the consumption of particulates by salps greater than

that by krill?
We calculated consumption rates of these populations by four

independent methods: (1) clearance rate, using the methods
described above; (2) respiration rate, based on the data of Ikeda
(1974); (3) maximum ingestion rate; and (4) maximum growth
rate. Both latter estimates were based on equations given by
Huntley and Boyd (1984). These values were then compared to
the primary production values for the Scotia Sea region given by
Holm-Hansen and Huntley (1984).

Using the results shown in the table, we can draw the follow-
ing conclusions. First, in terms of wet weight biomass, salps
were one order of magnitude more abundant than krill, but in
terms of carbon biomass the reverse was true. Second, the
average salp and krill biomasses appear to consume no more
than 10 percent, and perhaps as little as 1 percent, of the
primary production. Third, only the maximal krill biomass (i.e.,
the "superswarm" of 1981) might have been capable of cropping
the average primary production; even the maximal salp bio-
mass appears not to have been capable of this. Finally, con-
sumption by salps appears to be less than that by krill; prelimin-
ary data collected by Edward Brinton indicate that the
biomasses of dispersed krill in the study region in 1981 and 1984
were approximately equal. Thus, we conclude that in 1984 salps
probably did not effectively compete with krill for food
resources.

This research was supported by National Science Foundation
grant DPP 82-19147 to Mark Huntley and Edward Brinton.
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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.
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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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