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SOME FEATURES OF THE PLEISTOCENE PALEOCIRCULATION
IN THE EASTERN EQUATORIAL INDIAN OCEAN
(BY FORAMINIFERA)

N. V. BELYAEVA and 1. . BURMISTROVA
P. P. Shirshov Institute of Oceanology, Academy of Sciences of the USSR, Krasikova 23, Moscow 117218, U.S.S.R.

ABSTRACT—The Pleistocene history of the Indian Ocean circulation is considered by analyzing planktonic and benthic foraminifera from
DSDP Site 214 (1665 m depth). Changes of surface circulation are recorded through the Pleistocene with the strongest changes within the
past 0.8 Ma. The high relative abundances of Globigerinita glutinata and Globigerina rubescens are associated with glacial stages
suggesting that the West Australian Current was stronger during glacial than during interglacial stages. Three benthic assemblages are
evident within the core of this study. The assemblage dominated by Gavelinopsis lobatulus— Osangulariella culter is found from 1.87-1.6
Ma. It can be related to the Intermediate Water. For the past 1.6 Ma the bottom has been overlain by the Central Indian Deep Water.
Permanent dominance of the Globocassidulina subglobosa— Uvigerina sp. between 1.6 and 0.8 Ma is assumed to reflect stable conditions.
The Late Pleistocene represents a time of rapid changes in bottom conditions and benthic assemblages. Dominance of G. subglobosa—
Uvigerina is marked during glacial intervals and the abundant appearance of Bulimina aculeata is recorded during interglacial intervals.
The increased abundances of Bulimina aculeata may be related to increased bottom water activity associated with warm climatic stages.
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INTRODUCTION

The Pleistocene draws special attention of researchers
as a model for studying the effect of climate on global
natural processes. Identification of the relationship
between climate and the pattern of water circulation in
the World Ocean emerges as an important aspect of this
problem. Only in recent decades efforts have been made
to reconstruct the history of deep-sea circulation in the
oceans. Studies were carried out mostly in the North
Atlantic . Interest to this region may be attributed to the
fact that the polar seas of the North Atlantic give origin
to the major water mass of the North Atlantic Deep
Water which then circulates through the whole World
Ocean. In the Indian Ocean studies on paleocirculation
are so far very few in number. They showed that,
similarly to the Atlantic Ocean, certain climatic events of
the Late Pleistocene affected surface and deep-sea circu-
lation in this region (Prell et al., 1980; Corliss, 1983a).
The present paper discusses the results of studies of
planktonic and benthic foraminifera in a complete se-
quence of Pleistocene sediments 21 m thick penetrated
by drilling from the ship “Glomar Challenger,” at DSDP
Site 214 on the top of the East-Indian Ridge at a depth of
1665 m (11°20°21"S, 88°43’8"E). The sequence is com-
posed of foraminifera-coccolith silts featuring a varied
content of foraminifera and coccoliths and from 92 to
97% CaCO;. Analysis of the foraminiferal composition
made possible an attempt at reconstructing the changes
of hydrological conditions in the drilling area during the
Pleistocene.

MODERN HYDROLOGY OF THE REGION
In relation to surface structure of the water, Site 214 is

located under the steadily westward-flowing Southern
Equatorial Current. In summer the current is stronger

than in winter, when the site area gets under the en-
hanced effect of the West-Australia Current. In summer
it passes more southerly. In the vertical structure the
drilling depth (1665 m) corresponds to an interface
between Antarctic Intermediate Water and Central
Indian Deep Water. The latter emerges as a result of
mixing the three deep-water masses—North Atlantic
Deep Water, Circumpolar Deep Water and North Indian
Deep Water.

STRATIGRAPHY AND DEFINITIONS OF AGE

The boundary between the Pleistocene and Pliocene
corresponding to 1.87 Ma is established in the upper part
of section 214-3-2 (Fig. 1) by the emergence in the
planktonic foraminiferal fauna of primitive forms of
Globorotalia truncatulinoides (d’Orbigny), tests of Globo-
rotalia tosaensis Takayanagi and Saito with a tendency
to develop a keel on the ultimate chamber, and a sharp
drop in the abundance of Globigerinoides fistulosus
(Schubert). The correctness of the boundary is supported
by the distribution of radiolaria and nannoplankton
(Borch et al., 1974). Detailed study of the distribution of
foraminifera in the Pleistocene part of the sequence
allowed identification of some datum planes. A time of
1.55 Ma is marked by the disappearance of Globi-
gerinoides fistulosus, and 1.15 Ma by the disappearance
of Neogloboquadrina humerosa (Takayanagi and Saito).
A level corresponding to 0.7-0.8 Ma is estimated by the
disappearance of Globorotalia tosaensis and representa-
tives of the benthic foraminiferal genus Stilostomella, a
reduction in the percentage of Sphaeroidinella dehiscens
(Parker and Jones), and emergence of species Globo-
quadrina conglomerata (Schwager), Globigerina calida
(Parker), Globigerina rubescens Hofker, and Globi-
gerinoides ruber-pink (d’Orbigny). Unfortunately, we
failed to determine the accurate location of this level in
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Globigerinoides conglobatus, O. un—Orbulina universa,

Foraminifera distribution in the Pleistocene deposits of Site 214. a—content (%) of species in planktonic associations (fraction 0.1-0.25

1.

mm): G. rbs—Globigerina rubescens, G. gl-—— Globigerinita glutinata: b—content (%) of species in planktonic associations (fraction more than 0.25
mm): G. cgm— Globoquadrina conglomerata, P. obl— Pulleniatina obliquiloculata, G. tum—Globorotalia tumida, G. men—Globorotalia

menardii, G. sac— Globigerinoides sacculifer, G. rub—Globigerinoides ruber, G. cgl

Fig.

Globocassidulina subglobosa, O. cul—Osangularia culter, G. lob— Gavelinopsis lobatulus, r—remaining species all together; d—distribution of

c—content (%) of species in benthic associations (fraction >0.1 mm): Uvig—representatives of Uvigerina, B. ac— Bulimina aculeata, Gl. sub-—
planktonic species.






