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Figure 1. Distribution of Cenozoic cores used to investigate the paleo-oceanographic history of the southern ocean and
the glacial history of Antarctica. Maximum ages are shown for each core.

represented by reduction in diatom numbers and
glacial-marine sediments related to year-round sea
ice near the continent. It is possible that zones devoid
of fauna are due to conditions cold enough to di-
minish radiolarian productivity and to increase the
rate of dissolution of calcium carbonate but not
cold enough to increase foraminiferal productivity to
produce a biogenic component in the sediment.
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Numerical Abundance of
Benthic Taxa in Antarctic Seas

EGBERT G. DRISCOLL and RUTH ANN SWANSON

Department of Geology
Wayne State University

Analysis and statistical treatment of multiple 0.6 m2
grab samples taken on Eltanin Cruise 38 are nearly
complete. Three stations have been examined. Sta-
tion 7, represented by 12 grabs, is generally typical
of fine-grained clastic sediments adjacent to the
continental slope of Antarctica. Diatom-radiolarian-
sponge spicule ooze, typical of non-clastic sediments
south of the Antarctic Convergence, is represented by
the 10 grab samples from station 8. Foraminiferan
ooze is present at station 11, north of the Conver-
gence; 20 grab samples were taken at this station.

The abundance per square meter of specimens
larger than 1 mm among the major taxonomic groups
at each station is listed in the table. Hydroida is an
exception, the abundance being presented in centi-
meters of axial skeleton.
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4.58
44.16

2.63
1.80
0.83
0.83

0.41
0.83
2.36
0.28
0.13
0.13

1.95
5.96
4.86
0.96

0.96
0.13
1.38

15.96
5.83

3.61
2.36

0.70
0.96
0.70
1.11
2.21
2.21
1.25
0.28
0.41
0.28
1.95
0.13
1.80
1.53
1.25

47.86

10.33
30.83

1.83
1.83

0.16
0.16
0.33
1.33
0.33

0.33
1.00
2.50
1.50
0.83
0.16
0.66
0.16
0.83

11.00
5.83
0.16

4.00
3.33
0.16
1.66
1.00
0.50
0.66
1.66
3.00
1.50
1.00
0.50

0.33
0.16
0.16
3.00
2.66

41.96

5.91
43.16

2.50
2.33
0.16
0.08
0.08

0.08
1.66
3.66
2.83
2.75
0.83
7.00
8.75
5.16
3.00
0.91
2.16
0.58
1.16

12.75
5.50
0.08
0.16
3.66
3.66
0.08
1.83
0.33
1.41

1.58
4.33
1.50
1.16
1.50
0.16
0.91
0.08
0.83
4.83
4.66

59.04

Taxon	 Station Station Station
7	8	11

Porifera	..............................
Hydroida	............................
Anthozoa	............................

Gorgonacea ................
Zoantharia ......................

	

Actinaria	....................
Madreporaria ............

Turbellaria...........................
Nemertina	..........................
Nematoda	..........................
Bryozoa..............................
Brachiopoda	......................

	

Inarticulata	....................

	

Discinidae	..................
Articulata ........................

Sipunculida	........................
Mollusca	............................

Pelecypoda ......................

	

Gastropoda	....................

	

Pteropoda	.................
Other Gastropoda ......

Cephalopoda* 
Echiuroidea	........................
Polychaeta	..........................
Crustacea ............................

Copepoda*
O ...........stracoda* 
Malacostraca .................

	

Peracarida	..................
Cumacea	...............
Tanaidacea ............

	

Isopoda	..................
Amphipoda ............

Euphausiacea*	..
Unknown Crustacea ......

Echinodermata ..................
Ophiuroidea ...................
Echinoidea ......................
Holothuroidea ...............
Crinoidea	........................

Hemichordata	....................
Enteropneusta ................
Pterobranchia	................

Chordata	............................
Ascidiacea	......................

Total Number of Animals
(exclusive of Hydroida)

*Not included in calculation of the total number of benthic or-
ganisms.

Estimates of the abundance of individual specimens
per unit area at any given station commonly have
little meaning because of the limited number of sam-
ples available. It is believed that the figures listed
above represent the best available estimates of the
numerical abundance of various benthic taxa in the
three sediment types examined.

A secondary goal of the present research project
was to estimate the quantitative abundance of inver-

tebrate skeletal elements which might contribute to
a macrofossil community in deep-sea sediments. Re-
sults of this project were negative. Approximately
6.3 X 106 cm3 of sediment was taken in 42 grab sam-
ples from the three stations discussed above. Nine
chitinous cephalopod beaks and two fragile, empty
pelecypod valves were separated from this sediment
in the course of animal sorting. These skeletal re-
mains constitute the only potential macrofossils other
than the large benthic Foraminifera which are abun-
dantly present at station 7. It is concluded that
macrofossils may be expected to be essentially absent
from lithifled deep-sea sediments.

Paleomagnetic and Associated Studies
of Eltanin Deep-Sea Sedimentary Cores

N. D. WATKINS* and J . P. KENNETT*

Department of Geology
Florida State University

Measurement of the paleomagnetism of the El-
tanin deep-sea sedimentary cores has been completed
through Cruise 39. Determination of regional sedi-
mentation rates south of Australia to the Antarctic
Continent is now complete.

Separation of the sand-sized fraction for exami-
nation of Radiolaria and Foraminifera also yields any
volcanic glass shards present (see cover). Micropa-
leontological confirmation of the ages of magnetic
polarity changes in the cores, and qualitative de-
termination of the abundance of the volcanic glass-
which is wind-blown--provides data pertinent to di-
verse geological and geophysical hypotheses.

Fig. 1 shows that in three selected Eltanin cores
from the western Pacific, the relative abundance of
volcanic glass in the sand-sized fraction correlates
with two independently defined parameters.

During the Brunhes geomagnetic polarity epoch
(t = 0 to 0.69 m.y.), more rapid temperature fluc-
tuations relative to earlier periods, as determined by
foraminiferal studies for at least one area (Fig. 1,
left), correlate with a much greater volcanic ash
fraction. The implication is that the rapid climatic
oscillations may be due, in part, to a decrease in
solar radiation at the earth's surface resulting from
volcanic maxima which Lamb (1968) has shown to
be related to Historical climatic fluctuations. The

* Now at Graduate School of Oceanography, Narragan-
sett Marine Laboratory, University of Rhode Island.
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