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Figure 1. Split piston cores from USNS Eltanin stored at 2 C C. at
the Antarctic Marine Geology Research Facility at Florida State

University.

analysis of organic geochemistry, and 5,000 ft 2 is de-
voted to core and sample processing.

The Facility was completed in January 1966, and
cores from Cruise 21 of Eltanin were the first to be
acco iii riodated directly. At present, 650 Eltanin cores,
totaling more than 4.27 km of sediment, are shelved
on about 20 percent of the available storage (Fig. 1).
These cores, from Eltanin Cruises 2-36, represent
samples froiti about one-third of the geographic area
covered by the southern oceans.

The 3-11 core sections in their plastic core-liner
tubes are shipped under refrigeration when possible to
the Facility from the Eltanin port of debarkation in
New Zealand or Australia. At the Facility, the liners
are cut through and the cores parted (using a nylon
filament, tagged, and described. A 70-mm contin-
uous negative is made of each core prior to initial
sa1ui)ling. The core halves are stored in their liners
sheathed in a plastic sleeve.

Since the inception of the marine geology program
on Eltanin, 14,771 samples have been distributed for
sect line n to] ogical, mineralogical, geochemical, and pa-
leontological investigations. In addition, 30,819 sam-
ples have been taken for paleomagnetic determina-

tions. These samples have gone to 43 investigators
representing 16 institutions in the U.S.A. Other sam-
ples have gone to researchers in Great Britain, France,
Monaco, New Zealand, and Australia.

The inventory of Eltanin dredge haul samples, ex-
clusive of manganese nodules, has been transferred to
the Smithsonian Oceanographic Sorting Center. Prior
to this transfer, 525 samples from the collection had
been provided to investigators for study.
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The principal objectives of foraminiferal studies of
southern ocean deep-sea cores at Florida State Univer-
sity are to establish a foraminiferal biostratigraphy
and paleoclimatic history of antarctic, subantarctic,
and southern subtropical areas for as much time
within the Cenozoic as the material allows.

Middle and Upper Pleistocene cores from the sub-
antarctic region of the South Pacific (Kennett,
1969a) can be divided into three faunal zones on the
basis of the upward sequential appearance of plank-
tonic Foraminifera. Correlation of this sequence with
established radiolarian zones and palcomnagnetic stra-
tigraphy are supported by radiomnetric dates. Alterna-
tions of cold- and warm-water planktonic foraminif-
eral faunas delimit 8 intervals of climatic warming
during the last 1.2-1.3 mn.y. B.P. The relative magni-
tudes of climatic warmings were considerably greater
during the last 0.5 my. than between 0.5 and 1.2-1.3
my. B.P., when conditions were generally cooler.
Only once were conditions significantly wanner than
the Recent, i.e., during the interval between 0.4 and
0.5 ni.y. B.P. Paleoclimnatic trends for polar areas can
be correlated rather closely with those of tropical
areas (Ericson and Wollin, 1968)

A South Pacific subtropical core (Eltanin 21-5;
36 0 41'S. 93 0 38'W.; length 480 cm), which has been
shown by nannofossils to be Upper Pliocene to Lower
Pleistocene in age, is significant in showing alterna-
tions of dominantly keeled and non-keeled populations
of the Globorotalia truncatulinoides—G. tosaensis
plexus (Kennett and Geitzenauer, 1969). The lower
(425-480 cm) and upper (0-130 cmii) core sections
contain populations dominated (> 78 %) by keeled
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Correlation of foraminiferal and radio-
larian boundaries and paleoclimatic events
of various authors with a Middle and
Upper Pleistocene time scale (Kennett,
1969a). Ages of foraminiferal boundaries
(subantarctic area), inferred positions of
the radiolarian boundaries of Opdyke
and others (1966), and paleoclimatic
trends (subantarctic area) were based on
extrapolations of mean sedimentation
rates by the excess Th... method. The
ages of inferred radiolarian boundaries
determined by Kennett (1969a) show
rather close correlation with those pro-
posed by Opdyke and others (1966)
based on known ages of magnetic polar-
ity reversals. A generalized paleoclimatic
curve for the southern oceans is corre-
lated with the generalized paleoclimatic
curve of Ericson and Wollin (1968) for

equatorial areas.
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forms referable to C. truncatulincides, while in-
termediate sections between 198 and 400 cm contain
populations dominated (>80%) by non-keeled forms
which resemble topotypes of G. tosaensis. Transitional
populations occur between 145 and 180 cm.

Globorotaija truncatulino ides is associated in the
core only with marginal tropical foraminiferal faunas
including Globorotalia menardii, Globigerinoides con-
globatus, and "Globigerina" dutertrei, while Globoro-
talia tosaensis is associated with a cooler-water plank-
tonic foraminiferal assemblage lacking these species
but having higher frequencies of Globorotalia
inflata and right-coiling Globigerina pachyderma.
Likewise, the coccolith Umbilicosphaera leptopora,
which prefers warmer waters, exhibits marked in-
creases in frequency in the upper and lower core sec-
tions containing Globorotalia truncatulinoides.

Although not decisive, this sequence suggests that
during the Upper Pliocene to Lower Pleistocene, at
least in this area, G. truncatulinoides and C. tosaensis
were either phenotypic variants or separate subspecies
or species with distinct environmental preferences. It
also provokes speculation as to whether the G. to-
saensis to G. tru n catulinoides evolutionary bioseries
reported by a number of workers near the Pliocene—
Pleistocene boundary in tropical deep-sea areas, in-
cluding the Gulf of Mexico, is instead the result of
ecological or oceanographic change.

Comparisons have been made between antarctic
and arctic populations of Globigerina pachyderma
(Ehrenberg), the only species of planktonic Forarni-
nifera living in both water masses. Populations of Gb-
bigerina pachyderma in arctic bottom sediments ex-
hibit morphologies distinctly different from those in

antarctic bottom sediments (Kennett, 1969b). Arctic
populations are less heavily encrusted, more lobulate,
and have a higher arched aperture and a dominance
of 4 1/2-chambered forms (umbilical view) com-
pared with a dominance of 4-chambered forms in
antarctic populations. Both exhibit dominance of sin-
istrally coiling forms and have similar size characteris-
tics. Because of a shortage of morphological data on
C. pachyderina in subarctic and Northern Hemi-
sphere subtropical areas, it is not possible to evaluate
whether these morphological differences result from
phenotypic variation or subspeciation. Characteristic
ranges of variation have been illustrated by scanning
electron micrographs.

Studies in progress include the establishment of
a paleoclimatic model for Pleistocene cores from ant-
arctic ocean areas, one objective being to correlate
this model with the one already established for sub-
antarctic areas.
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