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Benthic Foraminiferal Studies
in the Pacific-Antarctic Basin

FRITZ THEYER

Department of Geological Sciences
University of Southern California

A study of benthic Foraminifera from Pacific-
Antarctic Basin samples (Eltanin Cruises 5-17) was
recently completed (Theyer, 1970) as part of a con-
tinuing investigation of antarctic microfossils under
the direction of Dr. Orville L. Bandy.

The area is an abyssal plain with typical depths
of 4,000 to 5,000 m. Bottom oceanographic conditions
show only minor variations; sediments are usually
siliceous oozes. The Antarctic Convergence has no
effect on the benthic Foraminifera.

The fauna consists of mostly large, cosmopolitan
bathyal and abyssal species. Most assemblages are
over 85% arenaceous in composition, but between
3,000 and 4,000 m, some are predominantly calcare-
ous, with Uvigerina peregrina dirupta Todd the
dominant form.

Species diversity, diversity factors, and species equi-
tability fail to reveal trends, but maxima for all
three are found at about 4,200 m. Diversity values
are generally lower than those recorded in the North

Figure 1. Bathymetric arrangement of number of species per
station, western part of the southern oceans. Data from Echols

(1970), Herb (1970), Kennett (1968), and Theyer (1970).

Figure 2. Depth ranges of selected species, Pacific-Antarctic Basin,
indicating relative abundance.

Atlantic (Buzas and Gibson, 1969); species equita-
bility, however, is lower in the North Atlantic. Num-
bers of species per sample are similar to those in the
Ross Sea (Kennett, 1968), the Drake Passage (Herb,

180	 ANTARCTIC JOURNAL



1970) and the Scotia Sea (Echols, 1970). Four to six
species are added to the assemblages at 100–rn depth
increments. This rate is remarkably constant, and is
twice the rate reported in the Scotia Sea (Echols,
1970). Bathymetric plots of all numbers of species
per station in the western part of the southern
oceans (Fig. 1) demonstrate that numbers are al-
most constant in the upper 3,000 m, with more than
80 species at two stations. Below 3,000 m, however,
maximum numbers of species are less than 50 be-
tween 3,000 and 4,000 m, less than 40 between 4,000
and 5,000 m, and 25 or less below 5,000 m.

The fauna can be grouped considering upper depth
limits of occurrence and bathymetric ranges of index
species. The deepest group has its upper depth limit
above 4,000 m, but assumes importance only at about
5,000 m, where it increases to 20% of the total
assemblage. Predominant species are Hyperammina
subnodosa Brady and Glomospira gordialis (Jones
and Parker). The second deepest group appears at
3,600 rn and remains constant during most of its
range after a maximum at 4,200 m. Reophax
pauciloculatus Rhumbler characterizes it. Group 3
reaches its peak at 4,800 m. Hormosina robusta
(Pearcy) predominates in this group and in the area
as a whole. Group 4 comprises 95% of the assem-
blage at 3,000 m and less than 20% at 5,100 m. It
contains well-known species such as Cyclammina
pusilla Brady, C. orbicularis Brady, Cribrostomoides
subglobosus (G. 0. Sars), and Recurvoides contortus
Earland.

A depth-distribution chart for significant species
of the Pacific-Antarctic Basin (Fig. 2) shows that
Cyclainmina orbicularis is an excellent index in the
range shallower than 3,500 m, while C. pusilla marks
the 3,500 to 4,500 m zone. This distribution contrasts
with that of lower abyssal species; typical forms
among these are Hyperammina subnodosa and
Aschemonella scabra Brady.
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Micropaleontological and Associated
Studies of Southern Ocean

Deep-Sea Cores

J . P. KENNETT and R. H. FILLON*

Department of Geology
Florida State University

In a previous report (Kennett, 1970), a subant-
arctic climatic curve was established for the Brunhes
and Upper Matuyama Paleomagnetic Epochs based
on planktonic foraminiferal trends. This curve has
now been substantiated by changes in radiolarian as-
semblages (Huddlestun, in press). Preliminary work
based on foraminiferal and radiolarian trends in
southern subantarctic—northern antarctic cores indi-
cates that some large climatic fluctuations took place
during the Matuyama in addition to those in the
Brunhes Paleomagnetic Epoch.

Study of Cenozoic subantarctic—southern sub-
tropical cores (Fig. 1) indicates associations of gla-
cially derived ice-rafted sands with periodic major
cooling of the southern ocean during the Lower
Eocene, Upper Middle Eocene, and Oligocene (Mar-
golis and Kennett, in press). The extent of glaciation
is still unknown, but it caused considerable ice-raft-
ing of continental sediment to present-day subant-
arctic regions. Increased species diversity and reduc-
tion or absence of ice-rafted sands in Lower and
Middle Miocene cores indicate a warming trend
that ended in the Upper Miocene. A cooling trend
commenced near the end of the Miocene that led
to Antarctica's Pleistocene glaciation. The search for
additional Lower and Middle Cenozoic cores is con-
tinuing to further delineate Antarctica's paleoglacial
history.

The age distribution of the first known subantarctic
—southern subtropical cores from the southeast Pa-
cific supports sea-floor spreading. Ages of cores in no
cases conflict with the maximum age of the oceanic
crust determined from magnetic anomalies and a
proposed geomagnetic time scale (Heirtzler et al.,
1968; Hayes and Pitman, 1970).

In cores immediately north of the Ross Sea, vari-
ous sedimentary trends are consistently related to
paleo-oceanographic oscillations. Warmest intervals
are represented by an increase in radiolarian and
diatom numbers, increase in frequency of Globiger-
inita uvula, increase in glacial marine sediments,
and decrease in planktonic foraminiferal numbers
(Globigerina pachyderma). Colder intervals are

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