Stations were selected to provide a transect outward from the ice cliffs that characterize much of
the coastline of Anvers Island and to permit sampling of waters and bottom sediments in the channels separating the numerous, small nearby islands,
such as Humble, Litchfield, and Torgersen, which
are rich biologically. The cruiser provided access
to other important areas, including Cape Monaco,
Biscoe Bay, Port Lockroy, Paradise Bay, Peltier
Channel, and the Danco Coast. Helicopters carried
field parties to 12 relatively inaccessible sites within
a 40-mile radius of Palmer Station. One highly
significant feature of this mode of transport was the
opportunity to make "in-flight" selections of sampling localities in poorly mapped areas.
Although most of the emphasis in this study was
on the Anvers Island area, two other localities
provided interesting comparative data—Adelaide
and Deception Islands, which, respectively, lie to
the south and north of Anvers Island. Work at Deception Island was made possible through the hospitality of the British Antarctic Survey.
While some of the collections were processed at
Palmer Station, others were returned chilled or
frozen to the Institute of Marine Sciences (IMS) at
Miami. The delivery of this temperature-sensitive
material directly to the Institute was efficiently accomplished by helicopter as Westwind proceeded
northward through the Florida Straits en route to her
home port of Baltimore.
The examination of this collection is presently
under way at IMS. By analyzing the patterns of
response of certain filamentous isolates to various
combinations of environmental factors under controlled laboratory conditions, some general trends
may become apparent which will assist in the recognition of well-adapted antarctic marine fungi.
Also in conjunction with the land-based studies
at Palmer Station, we are examining the occurrence
and distribution of oceanic fungi. Our purpose is
to determine the relationship of fungal populations
to hydrographic conditions and to such biological
factors as the occurrence of phytoplankton, bacterial population, and micronutrients in the various
water masses between Antarctica and the Subtropical Convergence. To date, five cruises have been
made: Eastwind-1966, in the offshore region of the
Antarctic Peninsula; Eltanin-23, which crisscrossed
the Antarctic Convergence; Eltanin-24, across the
Subtropical Convergence; Eltanin-26, in the Tasman Sea; and Eltanin-27, on which a transect was
made from the Antarctic Continent to the Subtropical Convergence.
The fungi are collected aseptically with Niskin
biosamplers at standard hydrographic depths from
the surface to the bottom. To obtain synoptic data,
194

the microbiological collections aboard Eltanin are
made in cooperation with Lamont Geological Observatory's hydrographic program. The Niskin biosamplers are placed on the hydrographic wire in
tandem with Lamont's Nansen bottles. After retrieval, 1-2 liters of water are filtered through a
cellulose acetate membrane (0.45 porosity) and
the membrane placed on a medium that is appropriate for fungal growth. Following from one to two
weeks of incubation at 10 3 -12°C., the organisms
are counted and representative colonies subcultured
for systematic and physiologic study at IMS. The
results indicate a diversity of fungi, many of which
are new genera and species endemic to the antarctic seas and/or specific water masses. Psychrophilic organisms (maximum temperature near 15°C.)
are prevalent; a comprehensive report of their systematics and ecology is in preparation.

The Lipids of Antarctic Fish
NESTOR R. BOTTINO, LELA M. JEFFREY,
and RAYMOND REISER
Department of Biochemistry and Biophysics
and Department of Oceanography
Texas A &M University
Previous studies in Texas A&M University laboratories on the lipids of members of the antarctic
food chain were continued by examining the lipids
of antarctic fish. Analyses were performed on individual samples collected in the Pacific sector of
the antarctic seas during various expeditions of
Eltanin.
Six genera of fish were examined for their lipid
content. The average content was 20 g per 100 g
of dry weight, but the variations were wide, ranging from 3.4 to 36.6g/100g. The proportions of
the different lipid classes, as determined by silicic
acid column chromatography, also varied widely.
However, in most cases, the complex lipid fraction
was the preponderant lipid class, followed by triglycerides and, at much lower levels, by free fatty
acids, sterol esters, partial glycerides, sterols, and
hydrocarbons and waxes. Similar preponderance
of the complex lipid class has been observed in
antarctic Euphausia (Jeffrey et al, 1966). Phosphatidyl choline and phosphatidyl ethanolamine
were the major components of the complex lipids of
both fish and euphausids.
Examination of the fatty-acid compositions of
the triglycerides and complex lipids of fish showed
that the concentrations of palmitic, stearic, and
eicosapentaenoic acids were essentially the same
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in both, whereas myristic, palmitoleic, and oleic
acids predominated in the triglycerides and docosahexaenoic acid in the complex lipids. Thus, the
complex lipids were much more unsaturated than
the triglycerides. In view of this observation and
the fact that the complex lipids of antarctic fish
do not show a higher degree of unsaturation than
the complex lipids of fish living at higher environmental temperatures, the following conclusions were
reached: The relatively high degree of unsaturation
of the total lipids of fish living at low environmental temperatures (observed previously by many
other investigators) is due to a relatively high proportion of complex lipids with respect to triglycerides.
The determination by pancreatic lipase hydrolysis
of the fatty-acid distribution in the triglycerides of
two fish, Electrona antarctica and Argyropelecus
hemigvmnus, showed that stearic acid occupies
mainly the 1,3-positions in both triglycerides, and
docosahexaenoic acid predominates the 2-position.
The distribution of all of the other acids differed
from one fish to another. The fatty-acid arrangement in the triglycerides of Electrona antarctica
resembled that in the Euphausia triglycerides.
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Research on Antarctic Isopods,
1966-1967
ROBERT J. MENZIES *
and ROBERT Y. GEORGE *

Duke University Marine Laboratory
Besides discovering several new and known species of antarctic deep-sea isopods in the Eltanin
collections during the past year, Duke University biologists have made special efforts to achieve an important objective of this continuing project, i.e., determine the origin and the zoogeographic characteristics of abyssal antarctic isopods. A typical deep-sea
genus, Storthyngura, comprising 38 species (including 12 antarctic species), was chosen for a thorough
analysis of species characteristics and affinities to
* Now at Department of Oceanography, Florida State
University.
September-October, 1967

species elsewhere. Close attention to species differentiation was necessitated by the little-known fact
that zoogeographic separation at abyssal depth occurs mainly at the species level (George and Menzies, 1967a and 1967b). For considerations of phylogenetic relationships, it is essential that "true"
affinity between species be established by more
sophisticated and less subjective methods. This
necessitated a detailed qualitative analysis and a
quantitative computer analysis of 158 characteristics by employing the programming of Rogers and
Fleming (IBM 7044 and CEC 1604) of the taxometric computer program at Colorado State Uni versity, Ft. Collins, Colorado. The results indicate
a high-percentage relationship between the computer and qualitative analyses. On the basis of this
detailed study, a phylogenetic tree showing the different evolutionary routes has been constructed.
Further, the geographical distribution of morphologically allied species indicates that 100 percent of
the groups represented in the Antarctic have certain
striking patterns. This group analysis suggests that
the genus probably evolved in the antarctic and
radiated into other world oceans.
Data on Storthyngura species collected by Eltanin in different months of the year in the Scotia
Sea indicate a seasonal or cyclic reproductive activity in abyssal organisms (George and Menzies,
1967c). Since there are no known seasonal environmental changes in the deep sea comparable in
magnitude to those at the sea surface, the persistent
breeding cycle of deep-sea isopods may reflect their
derivation from shallow-water organisms.
Based on the isopod material collected on Anton
Bruun's Cruise 11 and Eltanin's Cruise 3, a monograph entitled The systematics, distribution, and
origin of marine isopod Crustacea of the MimeEdwards Trench has been compiled. The ecological and distributional data gathered over 500-rn
increments to a depth of 6,200 m have been subjected to a factor analysis in order to determine
the salient features correlated with abyssal life.
The results led us to question the concept that a
hadal or ultra-abyssal fauna is an ecologic or faufistic unit with distinctive characteristics (Menzies
and George, 1967).
A study was made of the distribution of eyebearing and blind benthic isopods in relation to
depth and latitude. The ocular index, i.e., 50 percent of species blind, is located at a shallow depth
(100-500 m) at arctic and antarctic latitudes and
in deeper water (1,300 m) at lower latitudes. This
equatorial submergence of ocular index 50 can
probably be explained by the emergence of typically
abyssal genera to shallow water in polar regions.
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