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Subantarctic Late Pleistocene
climatic and paleoglacial fluctuations

JAMES P. KENNETT
Graduate School of Oceanography

University of Rhode Island
and

PAUL HUDDLESTUN
Department of Geology
Florida State University

Additional investigations have been conducted on
the Late Pleistocene climatic and glacial record in
southern ocean deep-sea cores. Two of the longest and
most complete southern ocean Late Pleistocene cores
(Eltanin cores 15-16 and 21-17) have been analyzed
to determine relationships between various possible
climatic and glacial parameters (see fig.). Fluctua-
tions in planktonic foraminiferal assemblages (Ken-
nett, 1970) have been compared with radiolarian
curves (Huddlestun, in press), calcareous nannofossils
(Geitzenauer, in press) and ice-rafted debris (Margo-
lis and Kennett, 1971). Both cores presumably extend
well into the Matuyama Paleomagnetic Epoch
(Kennett, 1970). More important results are listed
below:

1. The paleoclimatic curves for radiolarians and
planktonic foraminiferans are in good agreement,
therefore confirming the usefulness of both groups in
subantarctic paleoclimatic studies.

2. The radiolarians show a pronounced warming i 1
the lower part of the fl zone, coinciding with the pr c,-
nounced warming indicated by the planktonic foram -
niferal assemblages (peak 5, Kennett, 1970).

3. Slight but significant increases in percentage c f
dextral-coiling Globigerina pachyderma coincide wit 
several of the warm-water oscillations, especially i
the Brunhes Epoch.

4. No significant warming occurs in the upper part
of the Matuyama Epoch.

5. Paleoclimatic fluctuations indicated by the ca].-
careous nannofossils are in good agreement with thoe
of the radiolarians and planktonic foraminiferans in
the upper part of the ft zone but in lower horizo4s
cannot be closely related to those defined by the fo-
aminiferans and radiolarians. In particular, Geitze -
auer (in press) did not detect peak 5 in the freque -
cies of Cycloccolithus leptoporus (see fig.). Instead Fe
showed that a Gephyrocapsa carribbeanica maximuifl
occurred and was apparently due to optimum cond-
tions attained during this interval of relatively intene
warming.

6. Distinct fluctuations in ice-rafted quartz occur
down the cores, indicating changes in iceberg activity
in the subantarctic (Margolis and Kennett, 1971). A
general correlation occurs between percent quartz and
percent warm-water Foraminifera, thus supporting
previous contentions (Conolly and Ewing, 1965;
Goodell and Watkins, 1968) that ice-rafted detritus
fluctuate with general climatic changes.
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Stratigraphic succession, paleo-
climatic trends, and inferred
paleomagnetic stratigraphy of
Eltanin cores 15-16 (left) and
21-17 (right) from the subant-
arctic South Pacific. Correlations
of zones and paleoenvironmental
trends are indicated for plank-
tonic foraminiferans (Kennett,
1970), radiolarians (Huddlestun,
in press) and calcareous nanno-
fossils (Cycloccolithus Ieptoporus)
(Geitzenauer, in press). Fluctua-
tions also are shown for glacial
quartz (Margolis and Kennett,
1971) and dextral-coiling Globi-
gerina pachyderma (Kennett,
1970). Successive peaks repre-
senting climatic warming events
(Kennett, 1970) are numbered (in
circles). Arrows indicate levels
within the cores determined by
the thorium-230 method as hav-
ing an age of 300,000 (±

75,000) years.
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Preliminary analysis of a 13-rn
core south of Australia (Conrad
core 8-63, 51'05'S. 129 °58'E.,
depth 1,853 fathoms). Paleo-
magnetic stratigraphy after
Opdyke and Glass (1969).
Warm species used for warm:
cold index are right-coiled Gb-
biger.na pachyderma, G. but-
bides,	Gboborofalia	inhIata.
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Paleoclimatic changes in antarctic
pelagic sediments south of Australia

ROBERT R. PAYNE

Department of Geology
University of South Carolina

Patterns of pelagic sedimentation in the circumpo-
lar ocean of the Antarctic have varied several times in
the past in response to changes in polar climate. The

September—October 1971

area where this effect is most clearly shown is at the
Antarctic Convergence, where southerly moving warm
surface waters rich in calcareous-bodied plankton
meet northerly moving cold surface waters rich in sili-
ceous-bodied plankton (Payne and Conolly, 1970).

In this convergence region, the sediment consists of
variant mixtures of siliceous and calcareous oozes that
reflect changes in the position of the water-mass
junction through time.

Present investigations of pelagic sediments at the
University of South Carolina include (1) examining
changes in microfossil faunas in several cores at and to
the south of the Antarctic Convergence, (2) establish-
ing detailed faunal zones for foraminiferal and radi-
olarian assemblages during the Brunhes Normal
Epoch, and (3) determining an accurate climatic
curve based on these faunal assemblages in conjunc-
tion with paleomagnetic stratigraphy.

The figure shows results of work on one of the cores
being studied. These results, based on counts of for-
aminiferan assemblages, do not differ greatly from cli-
mate curves shown by Kennett (1969) for the Pacific
sector of the southern ocean. Preliminary examination
of radiolarian assemblages in the same core indicates a
good correlation with the foramini feran -derived
curves.

Once detailed curves for ridge axis cores are ob-
tained, the investigation will be carried into deeper
water siliceous oozes of the southern flanks of the
mid-oceanic ridge. It is hoped that detailed climate
curves for the Brunhes can be established for the east-
ern sectors of the southern ocean in both siliceous and
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