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The Coccolithophoridae from a number of USNS

Eltanin carbonate cores taken in the subantarctic
southern oceans have been studied over the past two
years with the following objectives in mind:

1) To ascertain the stratigraphic ranges and population composition of the Pleistocene Coccolithophoridae in the southern oceans.
2) To determine the paleoecology and evolution of
the Coccolithophoridae in the southern oceans
during the Pleistocene.
3) Apply ing the above two objectives along with
absolute ages, paleomagnetic data, and comparison with other microfossil groups to develop
the Coccolithophoridae as paleoclimatic and
biostratigraphic indicators of the Pleistocene.
Although the biostratigraphic application of coccoliths and discoasters has been used for some time and a
zonal scheirie established (Hay et al., 1967), only a
few studies have been directed toward the use of the
Coccolithophoridae as paleoclimatic indicators
(Cohen, 1964; McIntyre, 1967). Because of the
high-latitude sources of most of the Eltanin cores,
they should be ideal for the recognition of climatic
changes during the Pleistocene.

An analysis of the coccolith populations present
throughout the cores has shown that they do reflect
the paleoclimates. By comparison with the data obtained from the same cores, using Radiolaria (Hays,
1967) and planktonic Foraminifera (Kennett, in
press), it has been determined that, in most cases, an
increase in the relative percentage of the coccolith
Umbilicosphaera leptopora (Murray and Blackman) is
indicative of an interglacial stage or warming trend in
at least the Upper Pleistocene (Geitzenauer, 1969).
An attempt to apply the coccolith biostratigraphic
zonation developed in the Caribbean area to the subantarctic cores was not completely successful, partly
because the number of coccolith species present in the
latter cores is very limited. It also appears that the
worldwide correlation of biostratigraphic zones (even
of planktonic forms), which apparently cross biogeographic boundaries, is indeed hazardous. Based on
these studies, the subantarctic Pleistocene was divided
into zones differing somewhat from those erected by
Hay and others (1967) in the Caribbean.
Seven of the cores studied have been dated radiometrically by the excess Th 230 method. The maximum absolute age obtained, 300,000 yrs. B.P., is especially useful as a base of reference in the absence of
reliable paleomagnetic data. This method has been
used to date the observed paleoclimatic events (Geitzenauer, 1969) and some biostratigraphic boundaries.
The appearance of the coccolith species and zone
fossil Emiliania huxleyi (Lohmann) in the subantarctic Pleistocene has been dated with the excess
Th230 method as having occurred about 150,000
years B.P.
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Figure 1. Electron micrographs of coccoliths of two important Coccolithophoridae species found in Recent and Pleistocene sediments
of the southern oceans. a) Umbilicosphaera Ieptopora (Murray and Blackman) X 10,000. b) Emfliania huxleyi (Lohmann) X 18,300.
A 1-micron scale is in the lower left corner of each micrograph.
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Figure 1. Inclination of remanent magnetism in specimens of
core E32-47, following demagnetization at 150 oersteds. Polarity
log at right; black is normal polarity (negative or upward magnetic inclination), clear is reversed (positive or downward magnetic inclination). Specimen interval 10 cm. The known polarity
time scale is to the right. Added to this are the two short polarity
events initially detected by examination of cores from earlier
Eltanin cruise (Watkins, 1968). Correlation lines are included.
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In a previous report (Watkins, 1960), mention was
made of paleomagnetic observations of some Eltanin
sedimentary cores indicating hitherto undiscovered
short-period reversals of the earth's magnetic field 0.82
and 1.07 million years ago. Subsequent detailed examination of cores taken during Cruises 27 through 35
have confirmed this earlier suggestion. Fig. 1 shows
the results of studies made on one of these cores. The
data are to be presented at a meeting of the International Association of Geoinagnetisrn and Aeronomy in
Madrid in September, 1969.
During 1969, the paleoniagnetic investigations have
become integrated with the micropaleontological
studies of Dr. J . Kennett. It appears probable that the
paleo-oceanographic history of the area south of Australia and New Zealand will become clearer through
the current application of these two disciplines to the
sediment cores taken during Eltanin Cruises 16, 26,
27, 34, and 35.
The distribution of the dredged rocks recovered
during Eltanin Cruises 5-9, 12, and 22 in the Scotia
Sea has been examined. It has been shown that the
Antarctic Continent south of the Weddell Sea and the
east coast of the Antarctic Peninsula are probably the
major sources of the recovered materials (Watkins
and Self, 1969). Since an earlier regional survey of
the Eltanin dredges from the Pacific (Watkins
September—October 1969

Cruises 16, 26, and 27 over the Macquarie Rise included some in situ materials, chemical, petrological,
and magnetic analyses have been made of several of
the samples, in conjunction with Dr. B. M. Gunn,
University of Montreal. This research has revealed
the occurrence of hartzburgites, of high intensity of
magnetization, which may be relevant to the genesis
of the Rise. Further analyses are intended before the
data are published.
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Cores obtained during USNS Eltanin cruises are
stored in 5,200 ft 2 of refrigerated storage at 2°C.,
the temperature of Antarctic Bottom Water, in the
Antarctic Marine Geology Research Facility of Florida State University. An additional 400 ft 2 is refrigerated to —10°C. for storage of core cuts destined for
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