
based upon collections made during Eltanin Cruises 27
and 32. A computer program, using several similarity
coefficients, was developed for analyzing distributional
patterns. Still unfinished is a more complex program for
manipulating information in the data registers. This will
allow additions, corrections, and deletions, now not pos-
sible.

The Ross Sea data also were used to prepare relative
abundance indices. The latter have been used to prepare
distribution charts showing the distribution and abun-
dance of species. It is hoped that the computer analyses
will help to explain some of the patterns, not clearly as-
sociated with physical parameters, observed for individ-
ual species. This is contribution number 65, The Ira
C. Darling Center for Research, Teaching, and Service,
University of Maine.

Analysis and related work on antarctic
soil microbiology

WOLF V. VISHNIAC

Department of Biology
The University of Rochester

Results of work done during the 1971-1972 season, on
antarctic soil microbiology (Vishniac and Mainzer,
1972), have been extended to include analysis of eco-
logical data and identification of numerous organisms
isolated under a wide variety of conditions. The results
strongly suggest the existence of a diverse, indigenous
microbial flora in the dry valleys, many members of
which are related to the Actinomycetes.

Some of our studies are being carried out under con-
ditions which simulate antarctic conditions at the time
when organisms, presently in our culture collection, were
isolated from antarctic soil. One interesting finding is
the distribution of microorganisms with depth. It appears
that our deepest samples, taken aseptically from a depth
of 40 centimeters within ice-cemented permafrost, have
numerous viable bacteria that promptly exhibit a variety
of metabolic activities, including growth.

One major distinction appearing in the cytological
study of antarctic microorganisms is the high portion of
the cell volume that is filled with DNA, as compared to
corresponding organisms isolated from temperate climes.
The figure shows a thin section electron micrograph of
a cell about to undergo division in which peculiarities
of the cell wall, as well as the large amount of DNA, are
conspicuous features.
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SEM by Ian Vydess
Scanning electron micrograph of a dividing bacterial cell isolated
from the north slope of the Asgard Range. There was no snow

or ice in the area, and no permafrost at detectable depth.

Polychlorinated biphenyls in
antarctic biota

C. S. GIAM, R. L. RICHARDSON and M. K. WONG

Department of Chemistry
Texas A&M University

W. M. SACKETT

Department of Oceanography
Texas A&M University

The occurrence of polychlorinated biphenyls (PCBs),
DDT, DDE, and related chlorinated hydrocarbons in the
world oceans is documented thoroughly. Most analyses of
samples from the Antarctic, however, have been limited
to DDT5 rather than PCB5, and to species occupying higher
trophic levels of the food chain, e.g. penguins, seals, and
migratory birds (Sladen et al., 1966; Tatton and Ru-
zicka, 1967; George and Frear, 1966; Brewerton, 1969).
Detection of DDT residues in antarctic snow has been re-
ported, although only one sample was quantified (Pe-

September-October 1973	 303



	

p,p'-DDD	-p,p'-DDT

	<0.1 	<0.1

	

<0.3	<0.3

	

<0.1	<0.2

	

<0.1	0.2

	

<0.1	<0.1

	

<0.1	<0.1

PCB

3
(as Aroclor 1260)

<3

<2

<2

.2
(as Aroclor 1254)

<1

ANTARCTIC JOURNAL

terle, 1969). Moreover, in another study conducted by
George and Frear (1966), this pesticide was not de-
tected in water and snow samples; of three analyzed
species of fish, DDT was detected only in one.

During 1971-1972, we studied the occurrence of chlor-
inated hydrocarbons (including PCB5) in the Gulf of
Mexico and the northern Caribbean. Simultaneously,
Sackett took part in Eltanin Cruise 51 in the Ross Sea
(January to March 1972) and collected organisms for
comparison of chlorinated hydrocarbon levels in the
antarctic and in the Gulf of Mexico. Although there are
only a few samples, the comparison is significant, be-
cause the collection (W. M. Sackett) and analyses (C. S.
Giam, R. L. Richardson, and M. K. Wong) were carried
out by one team and should illustrate the difference in
pollutant levels between these two important locales.

After collection and until analysis, the samples were
preserved in absolute alcohol. The alcohol was separated
from the sample by filtration, diluted with triply dis-
tilled water (50:50) and extracted three times with 50-
milliliter portions of petroleum ether. The portions of
petroleum ether then were combined and, together with
the sample, transferred to a Soxhlet apparatus and ex-
tracted for 6 hours. The petroleum ether extract was
washed with water, dried with sodium sulfate, and evap-
orated on a steam bath to obtain the lipid weight. The
lipid subsequently was dissolved in 15 to 20 milliliters of
petroleum ether and cleaned up by first partitioning with
acetonitrile and then passing the extract through a florisil
column (Pesticide Analytical Manual, 1968). For sam-
ples having 0.3 gram (or less) of lipid, the petroleum
ether-acetonitrile partitioning step was omitted, because
the florisil column alone sufficed in removing that
amount of lipid from the sample extract.

Solvents used in the extraction and clean up were re-

distilled in an all-glass system. Glassware, materials,
and reagents having contaminants that responded to an
electron-capture detector, were cleansed by one (or com-
binations of) the following methods: (1) air oven heat-
ing at 300 0 to 350 0 centigrade overnight, (2) thorough
rinsing with nanograde solvents, (3) extraction with
nanograde solvents. Using these precautions, blank runs,
based on 50 grams sample weight, showed that the
background level was less than 0.05 parts per billion
for p,p'-DDE, less than 0.1 parts per billion for p,p'-DDD
and p,p'-DDT, and less than 1 parts per billion for PCBS.

The sample extracts were analyzed on a Tracor MT
220 gas chromatograph equipped with a °Ni electron
capture detector. Two different columns were used: a 5
percent Dc-200 or a 5 percent OV-1 on 80/100 mesh
Chromosorb W (HP). Alkaline hydrolysis (Pesticide
Analytical Manual, 1968) was performed on two of the
samples, for further characterization. Identification of
PCBS as commercial Aroclor formulations were based on
good matching of the sample peaks with those of stand-
ard mixtures.

Results of the analyses are shown in table 1. Chlori-
nated hydrocarbons, especially PCBS, were detected in all
five samples. The concentrations of chlorinated hydro-
carbon residues in three samples, however, were too
close to the limits of background level, and no quantifica-
tion was performed. The level of chlorinated hydro-
carbons was very low (approximately two orders of mag-
nitude lower than that found in open ocean biota from
the Gulf of Mexico and the northern Caribbean-table
2). PCB presence in these samples further strengthens
the possibility that a route of PCB environmental con-
tamination is aerial.

This work was supported by National Science Foun-
dation grants GX-30196 and GV-24754.

Table 1. Chlorinated hydrocarbons in antarctic biota (parts per billion wet weight).

Wet
weight

(grams)	percent Lipid	p,p'-DDE
Sample

identification	Location

Decapod larvae	75°51.4'S.	40	0.70
160045.0'W.

Bulk plankton	76000.9'S.	13.1	3.9
169° 59.2'W.

Euphasia	 77042.9'S.	33.5	3.0
Crystal locrophias 160002.8'W.

Sponge	 76003.3'S.	30.9
	

0.13
178041.0'W.

Two whole fish	77010.5'S.	49.4
	

3.2
172005.6'E.

Background	 -
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Table 2. Concentration of chlorinated hydrocarbons in Gulf of Mexico
and northern Caribbean plankton and fish (parts per billion wet weight).

Small whole fish
(6 inches or less)	 Fish

Zooplankton	 and fish muscle	 liver

Total DDT range	 <0.2-34	 1-159	 13-1505
Mean total DDT	 Ii

	
39
	

282
PCB range	 <3-1055	 1-527	 18-1300
Mean PCB
	

94
	

49	 290
Number samples analyzed	 29	 43	 13
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dal faunas are considered to be the effect of ice action
(Dayton et al.. 1969) and harsh environmental condi -
tions (Knox, 1968). A habitat which provides protec-
tion from ice action of the abrasive kind, at least at
Palmer Station, is the stable boulder and cobble rubble.
Collections and observations made in this habitat at
Palmer Station (64 1 46S. 64 004'W.) revealed a rela-
tively large number of intertidal species (table). The
locations where this habitat was studied are noted in fig.
1.

The byssate bivalve Ktdderia (Kidderia) sub quad-
aIum (fig. 2) is the dominant invertebrate of the as-

semblage of organisms found, often reaching densities
in excess of 30 individuals per square centimeter. The
upper intertidal limit of this species appears to be asso-
ciated with dessication. Individuals living among the

Intertidal species found at Palmer Station.

An intertidal assemblage at
Palmer Station

WILLIAM L. STOCKTON

Department of Geology
University of California, Davis

The antarctic intertidal zone has been described as
either very poor (Knox, 1960; Price and Redfearn,
1968; Gruzov and Pushkin, 1970) or lifeless (Propp,
1970). Stout and Shabica (1970) recorded an intertidal
association at Port Lockroy, Wiencke Island (64°48'S.-
64°30'W.), dominated by Kidderia (Kidderia) sub-
quadraitim Pclseneer (recorded as Lasaea consanguinea).
At Palmer Station, Hedgpeth (1969) reported a simple
intertidal assemblage with Patinigera polaris as the only
large intertidal animal.

The primary reasons for such simple antarctic interti-

Phylurn	 Number of species

Porifera	 4
Coelenterata	 1

Platyhelminthes	 1

Nemertinea	 2

Ectoprocta	 2

Annelida	 5

Mollusca	 6

Arthropoda	 6

Pycnogonida	 2

Echinodermata	 3

Rhodophyta	 (
Phaeophyta	 (7

Chlorophyta	 (
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