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In order to obtain estimates of the grazing pressure (feeding
rate) exerted by krill upon phytoplankton, it is necessary to have
estimates of both the clearance (or filtering) rates and the krill
biomass. Filtering rates can vary over a wide range, depending
on food quantity and quality (Schnack 1985). During January to
March 1992, we performed feeding experiments and gut content
fluorescence analyses with antarctic krill Euphausia superba (Dana)
collected around Elephant Island, Antarctica. In this paper, we
present data on clearance rates, gut-passage time and gut content
of Euphausia superba. Information on krill demography is pre-
sented in Loeb and Siegel (1992) and krill biomass in Hewitt and
Demer (1992). Our work was part of the U.S. Antarctic Marine
Living Resources (AMLR) program and was done on board
National Oceanic and Atmospheric Administration (NOAA)
ship Surveyor.

The cruise track and station positions are described in
Rosenberg et al. (1992). Krill used in the experiments and gut
content analyses were collected from the upper water column (0
to 150 meters) with an Isaacs-Kidd Midwater Trawl fitted with
505-micrometer mesh. Unfortunately, we do not have samples
for every station, due to frequent catches of small or no krill,
especially in the southeast corner of the sampling grid. As a
result, our data are restricted to the stations where relatively large
numbers of krill (e.g., more than 50) were collected. These
stations are indicated in figure 1.

Within 15 to 30 minutes after retrieval of the net, 12 to 20 krill
were measured (total length) and placed in test tubes with 90
percent acetone. Pigments were allowed to extract for 24 hours at
4 C, and the fluorescence was measured before and after acidifi-
cation in a Turner Designs fluorometer (model 10.005R) follow-
ing the techniques of Mackas and Bohrer (1976). Background
fluorescence of whole krill bodies was determined by allowing 20

krill to starve in filtered seawater and then analyzing them as
described above.

For grazing experiments, 16 to 20 krill that were capable of
active swimming after collection were transferred to a round 20-
1 polycarbonate container (acid washed) that contained phy-
toplankton labeled with carbon-14. At intervals from 10 to 30
minutes, two krill were withdrawn from the container, placed in
scintillation vials, and analyzed using standard liquid scintilla-
tion procedures. Two experiments were performed using natural
phytoplankton assemblages at concentrations of 0.4 and 1.65
micrograms chlorophyll a per liter. These were done on pre-
dominantly adult krill of 40-45 millimeters body length collected
west and northeast of Elephant Island. Results from these graz-
ing experiments indicated that gut-passage time was approxi-
mately 35 minutes for krill that were feeding on a phytoplankton
suspension containing 0.4 micrograms chlorophyll a per liter'
(figure 14) and 45 minutes when the concentration was 1.65
micrograms chlorophyll a per liter (figure 2B).
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Figure 1. Study area showing sampling positions where gut content
analyses and clearance rates were determined. Solid lines indicate
contour depths in meters. (A) Krill gut content in micrograms
chlorophyll a + phaeopigments per krill. (B) Clearance rates in
milliliters per krill per hour.
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Figure 2. Time series of accumulation of labeled carbon-14 from
carbon-14 labeled phytoplankton by antarctic krill Euphauslasupea*e.
Each solid circle represents the mean counts per minute value of two
krill, and the bars indicate one standard deviation. (A) Experiment
performed on9March 1992, with food concentration of 0.4 micrograms
chlorophyll a per liter. (B) Experiment performed on 11 March 1992,
with food concentration of 1.65 micrograms chlorophyll a per liter.

Krill with relatively high levels of chlorophyll a + phaeo-
pigments in their digestive tracts were generally found in shelf
areas to the north and west of Elephant Island (figure 1A). The
mean gut pigment content for the sampling area was 0.146
micrograms chlorophyll a + phaeopiments per krill with a range
of 0.036 to 0.32 microgram chlorophyll a + phaeopigments per
krill. These values of chlorophyll a + phaeopigments are compa-
rable to those measured in dispersed krill in the same general area
by Antezana and Ray (1984), but lower than the values they
measured for swarming krill.

Clearance (filtration) rates were calculated from the gut-pig-
ment content, the gut-passage time estimated in the grazing
experiments, and the mean chlorophyll a + concentration in the
water. Since the mean krill depth was observed to occur prima-
rily between 50 to 100 meters (Demer and Hewitt in preparation),
we used the mean chlorophyll a concentration at these depths for
calculating clearance rates. As with gut content levels, relatively
high clearance rates were observed to the north and west of
Elephant Island (figure 1B). Clearance rates decreased exponen-
tially with increasing ambient food concentration (figure 3).
These rates varied from 1,420 to about 130 milliliter per krill per
hour (mean value of 480 milliliter per krill per hour) when the
mean food concentration in the water column (50 to 100 meters)
varied from 0.15 to >0.4 micrograms chlorophyll  per liter. These
values of filtration rate are comparable to the ones reported by
Boyd et al. (1984).
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Figure 3. Scatter plot of calculated krill clearance rates (In millilite,
per krill per hour) as a function of the mean ambient chlorophyll
(micrograms per liter) concentration between 50 and 100 meters hi
the water column. Solid circles indicate mean clearance rates of 1
to 20 krill, and bars indicate one standard deviation. Solid line
represents an exponential decrease function.
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