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At the invitation of the South African Council on Scientific
and Industrial Research (csu), a Texas A&M University team
joined in a cooperative research cruise on the SA Aguihas (fig-
ure) with scientists from the South African Sea Fisheries Insti -
tute, the National Research Institute of Oceanology, the Uni-
versity of Cape Town, and the Percy Fitzpatrick Institute of
African Ornithology. This cruise (10 February-20 March 1981)
was part of FIBEX (First International BIOMASS Experiment), an
international expedition organized to study the living
resources of the southern ocean within the framework of the
BIOMASS (Biological Investigations of Marine Antarctic Systems
and Stocks) program. The primary objectives of the cruise were
to study the distribution and abundance of krill by hydro-
acoustic techniques and to develop a methodology for a future
circumpolar acoustic assessment of the krill stock. Other objec-

tives included the study of krill biology and behavior and the
relationship of krill to the physical, chemical, and biological
environment. The Texas A&M program focused on the aspects
of phytoplankton research that are designed to give a better
understanding of the distribution and abundance of krill in
the southwestern Indian sector of the southern ocean.

To estimate krill abundance, a 120-kilohertz echo-sounder,
a 2-channel analog echo-integrator, and a 20-channel digital
integrator were run continuously (except while on station).
The computer-based digital data logger was operated when-
ever krill swarms were detected and during most net tows to
record detailed acoustic information on swarm structure.

For phytoplankton studies, stations were occupied daily at
approximately 1 hour before local apparent noon and 1 hour
before midnight. At the noon stations several operations were
carried out: a Secchi disc reading, a conductivity-temperature-
depth-oxygen (cwo) profile to 200 meters, a Niskin cast, and
a phytoplankton net haul. Water collected from Niskin casts
was used to determine the concentrations of chlorophyll and
phaeopigments, adenosine triphosphate (All'), and nutrients
(phosphate, silicate, nitrate, nitrite, and ammonia), as well as
for estimating the primary productivity of phytoplankton and
species abundance. Activities at midnight stations were simi-
lar, but productivity and ATP were not measured. Other phy-
toplankton studies carried out included culturing of antarctic
species, with special emphasis onNitzschia kerguelensis ( =Fra-
gilariopsis antarctica) and species of Thalassiosira, and autora-
diographic studies to track the relative carbon-14 uptake of
different phytoplankton species.
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Cruise track and stations occupied during SAAgulhas cruise (10 February-20 March 1981).
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Analysis of the material/data related to phytoplankton and
krill studies is still under way; preliminary results suggest the
following:

1. There was little change in the chlorophyll a content
between latitude 67S and 61°S, but north of 61°S there was a
steady chlorophyll increase which reached a maximum at
about 52°S (near the Antarctic Convergence); thereafter, it
decreased slightly.

2. The depth of the chlorophyll maximum layer usually was
located at or near the bottom of the euphotic zone (about 70
meters) and often was associated with the pycnocline. The
bulk of the phytoplankton gathered by net were Nitzschia ker-
quelensis, Corethron crio phi/urn, Rhizosolenia spp., Chaetoceros
spp., or Coscinodiscus spp. Further, species distribution
reflected the three different water masses traversed during this
cruise, namely sub-antarctic waters, the Polar Front Zone, and
antarctic waters.

3. The dissolved in vivo fluorescence accounted for 15 to 75
percent of the total in vivo fluorescence. The "correction" of in
vivo fluorescence for the dissolved fraction may prove useful
in the calibration of continuous fluorescence measurements
with particulate samples.

4. Euphausia superba was widely distributed, but a marked
degree of patchiness was evident. There was no obvious trend
in abundance either from north to south or from east to west.
Gross distribution features probably will become evident only
when our data are combined with those from adjacent areas
studied by French, Japanese, and Australian scientists.

5. The krill almost always were found in well-defined
swarms; sound-scattering layers were encountered only rarely.
Swarms were often small (less than 50 meters across) but dense.
During the day, the swarms were almost always found
between 20 and 100 meters, and they tended to concentrate
between 40 and 50 meters. There appears to be a relationship

between the maximum depth of the swarms and the vertical
extent of the well-oxygenated antarctic winter water, but this
hypothesis will have to be examined statistically before any
valid conclusion can be reached.

6. There was consistent vertical migration of krill swarm to
the surface at night. This makes nighttime acoustic records
questionable since they cannot detect surface concentrations.
On the one occasion when a surface swarm was sampled dur-
ing the day it was found to consist predominantly of juvenile
animals; this agrees with last year's findings (El-Sayed and
Hampton 1980). There appears to be little relationship between
the state of digestion of krill and the depth at which they are
caught or the local abundance of phytoplankton. In mixed
catches, the guts of juvenile and subadult animals .often were
empty while the adults showed evidence of recent feeding.

Analysis of the 1981 data should give us a better understand-
ing of the relationship between krill abundance and the con-
centrations of their food supply.
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Biochemical and ultrastructural
aspects of vision in Euphausia

superba
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An organism's visual perception of its environment is a
function of several factors, including the wavelength of max-
imum absorbance (A max) of its visual pigment (rhodopsin),
the spectral absorbance of the screening pigments, and the
morphology of the eye in which these pigments are located.
The vision of Euphausia superba is of particular interest since

it has a bearing on such behaviors as vertical migration and
swarming, which are of ecological importance to both the
species itself and to its numerous predators. My colleagues
and I have been studying the vision of E. superba. The results
reported in this article are based on work done at Palmer
Station during the 1979-80 field season (see Denys, Poleck,
and O'Leary 1980) and at Harvard University in the laboratory
of P. K. Brown during 1980.

The rhodopsin extracted in digitonin from the rhabdoms of
E. superba has a 485-nanometer A max (figure 1). Unlike the
rhodopsins of most other invertebrates, it is unstable at room
temperature and bleaches in the dark to retinal and opsin. At
10°C it is stable, and irradiation causes the formation of a
stable, photoconvertible metarhodopsin with a 495-nanometer
A max. In addition to being thermally labile, the rhodopsin of
E. superba exhibits a unique sensitivity to pH. With increas-
ingly alkaline pH, the absorbance decreases at 485 nanometers
and rises at 370 nanometers. The spectral change can be
reversed by decreasing the pH of the extract. There is no other
rhodopsin known to have this property.
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