
tributed tentatively to opposite preferred coiling senses
in sexual and asexual generations (Thiede, 1971). This
suggested explanation by Thiede is only one of the possi-
ble explanations in the case of N. pachyderma.

This work was performed at the Graduate School of
Oceanography, University of Rhode Island, during the
tenure of a Fu!lbright-Hays Travel Grant, and it was
supported by Victoria University of Wellington, and by
National Science Foundation grant GV-28305.
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Southern ocean Pliocene
paleotemperatures based on

silicoflagellates from deep sea cores
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A majority of detailed paleoclimatic analyses of sedi-
ments taken from the southern ocean have been con-
cerned with the more easily recoverable Pleistocene-aged
samples. Not much research has been completed on
Middle and Lower Pliocene sediments due to the general
paucity of older and continuous piston core sections of
this age.

Hays and Opdyke (1967) and Bandy et al. (1971)
were the first to study the paleoclimatic history of the
Antarctic as recorded during the Gauss and Gilbert mag-
netic epochs. These investigations revealed warm water
radiolarians and diatoms characteristic of sub-tropical
and tropical water masses at or below Gilbert event 'c".
Bandy et al. (1971) also defined a cooling trend that
occurs between Gilbert 'c' and "a" magnetic events,

with water temperatures decreasing from 20 0 to 5°C.
Weaver (1973) completed a regional study of the

Pliocene paleoclimatic history of the southern ocean,
utilizing the latitudinal migration of sedimentary regimes
adjacent to the coast of East Antarctica. He defines six
intervals of climatic warming and cooling that occur
throughout the Upper Gilbert and Gauss magnetic
epochs.

The most commonly utilized methods in paleoclima-
tological analysis have been coiling ratio studies of plank-
tonic foraminifera, and studies of the ratios of cold and
warm water radiolarian species through time. The ap-
plicability of these methods for paleoclimatic studies of
Pliocene-aged sedimentary cores is limited because of (1)
a relatively shallow carbonate compensation depth during
the Pliocene (Weaver, 1973), and (2) the lack of long-
ranging radiolarians of known paleoecology in Pliocene-
aged sediments of the southern ocean.

Mandra and Mandra (1969) developed and demon-
strated the reliability of a relatively new paleoecological
temperature curve methodology that is dependent upon
the silicoflagellate abundance of the genera Dictyocha
and Distephanus. Jendrzejewski and Zarillo (1971) also
showed the usefulness of silicoflagellates for interpreting
paleoclimatic fluctuations in Pleistocene cores. Kennett
(1972) illustrates that these fluctuations correspond well
to those he defined by using planktonic foraminifera.

A detailed micropaleontological study is complete for
the abundances of the silicoflagellate genera Dictyocha
and Distephanus found in two Lower Gauss and Upper
Gilbert antarctic deep sea cores, E 38-8 (latitude 61048'
S., longitude 149 1 54'E.) and E 50-28 (latitude 62054'S.,
longitude 150 0 41'E.) (figs. 1 and 2). Utilization of the
silicoflagellate temperature curve, based upon Dictyocha/
Distephanus ratios delineates a general cooling trend be-
tween 4.0 and 3.7 million years before present (figs. 1
and 2). This Upper Gilbert cooling trend records a
significant climatic deterioration within the southern
ocean with surface water temperatures fluctuating from
those commonly associated with waters north of the
modern position of the subtropical convergence (>12°
C.), to those found associated with antarctic waters
(<4°C.).1. 2 The magnitude of this temperature reduc-
tion corroborates the findings of Bandy et al. (1971).
Our findings, however, illustrate that this cooling trend
is less abrupt and that it terminates near the top of
Gilbert event "a".

'Resolution of paleotemperatures <4°C. is not possible due
to the near absence of Dictyocha in antarctic surface waters.
The proper taxonomic placement of Distephanus speculum

forma varians presently is unresolved; however, placement of
this species within the genus Dictyocha is favored by Y. T.
Mandra (personal communication), and, if correct, increased
paleotemperatures would be indicated at core intervals where
this species occurs (i.e. paleotemperatures in E 38-8 below
450 centimeters would be in excess of 20°C.).
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The presence of tropical collosphaerids within Lower
Gilbert age sediments led Bandy et al. (1971) to specu-
late that surface water temperatures might have ap-
proached 20°C. at this time. E 50-28 and E-38-8 both
contain collosphaerids below Gilbert event "a" near the
base of each core, but their relative abundances are low
when compared to the entire radiolarian fauna. Since
silicoflagellate temperatures below Gilbert event "a" cor-
respond to the lowest subtropical and subantarctic water
mass temperatures, the presence of collosphaerids in these
cores may indicate their previous environmental adapta-
tion to colder surface waters during the Pliocene, as
suggested by Kennett and Brunner (1973).

From 3.7 million years before present to the Mammoth

event (B) within the Gauss normal epoch, surface water
temperatures of the southern ocean south of Australia
remained within a range similar to those found within
this region today, except for one interval near the Gauss-
Gilbert boundary where silicoflagellate temperatures re-
flect subantarctic conditions (fig. 1).

Dr. Norman D. Watkins, University of Rhode Island,
is gratefully acknowledged for his continuing generosity
in supplying unpublished paleomagnetic data.
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Cretaceous and Paleogene cores from
the Kerguelen Plateau, southern ocean

F. AMRISAR KAI-IAROEDDIN, FRED M. WEAVER, and
SHERWOOD W. WISE, JR.

Department of Geology
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Although Pilo/Pleistocene sediments have been re-
covered from over 3,000 Eltanin cores, cores penetrating
southern ocean sediments older than Miocene are so rare
that they can be labeled 'flukes." The consistent recovery
of older cores from the eastern flank of the Kerguelen
Plateau, during the last phase of the Eltanin coring pro-
gram, therefore is a noteworthy technical achievement
and a subject of scientific interest. Cores taken on Eltanin
Cruise 47, under the supervision of Weaver, include one
containing Eocene chalk ooze. This core's age is in
agreement with the presumed minimum age of the Pla-
teau that is bounded on its eastern flank by magnetic
anomaly 17 (McKenzie and Sclater, 1971). A primary
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