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BENTHIC FORAMINIFERAL SPECIES DIVERSITY PATTERN
IN A LATE MIOCENE—EARLY PLIOCENE SEQUENCE
OF NEILL ISLAND, ANDAMAN SEA

V. SHARMA and R. KUMAR
Department of Geology, University of Delhi, Delhi 110007, India

ABSTRACT—Species diversity of benthic foraminifera in the samples of a Late Miocene to Early Pliocene sequence at Neill Island,
Andaman Sea, is determined using the Information Function technique. Plots of diversity show a decreasing value towards the younger
part of the sequence. Paleobathymetric evidences suggest deepening of the basin during the deposition of the sequence. A discussion on the
possible causes of species diversity pattern is provided, and it is suggested that the decrease in diversity towards the younger part of the
sequence could have been the result of environmental instability, nutrient supply and predation.
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INTRODUCTION

A remarkably well-developed deep-water marine se-
quence is present on Neill Island, Andaman Sea. The
exposures occur on the western, northeastern and eastern
coastal tracts. The present study is confined to two
sections, viz., the East Coast Section and the Nipple Hill
Section (Fig. 1). Benthic foraminiferal species diversity
has been determined by quantitative methods and an
attempt is made to understand the possible causes affect-
ing diversity.

METHOD OF STUDY

The laboratory method included picking of all benthic
foraminifera from an aliquot of washed residue (>74 ym
size) of each sample. The aliquot was so chosen that it
yielded about 300 individuals.

Species diversity, in the simplest term, is the number
of species present in a specified sample. This measure,
however, does not take into account the relative abun-
dance of species. Also, diversity in different samples
cannot be compared with one another because of variable
sample size. To minimize such problems a number of
mathematical expressions are used to measure the species
diversity. The most commonly used is the Shannon-
Wiener Information Function and this has been em-
ployed in this study. This is expressed as

H(S)= _§1 pilnp;

where p; is the proportion of the ith species in a sample.
For determining species abundance, i.e., equitability, a
number of expressions are available. The expression
proposed by Buzas and Gibson (1969) is used here and is
expressed as:

Prior to the quantification of data to determine species
diversity, Hurlbert’s method (1971) for the expected
number of species for sample of 100 individuals, E(S100)
was applied so that H(S), S and E could be compared
directly. Species diversity values are also determined
using original data of distribution of species to see their
relations with the diversity values after Hurlbert’s
method of quantification.

BENTHIC FORAMINIFERA:
SOME OBSERVATIONS

The assemblage consisting of 140 benthic foraminifera
belongs to lower bathyal depths. Cluster analysis (Q-
mode) recognized four thanatotopes (Fig. 2).

A comparison of distribution of fossil benthic forami-
nifera in the sequence with the depth distribution of
these species in the Andaman Sea (Frerichs, 1970)
indicated deepening during the deposition of sediments
of the younger part of the sequence. Planktonic/benthic
foraminiferal ratios also corroborate the deepening event.
The changes in the environment brought about as a
result of deepening of the basin are manifested in the
form of four thanatotopes.

A large number of foraminiferal tests show signs of
predation in the form of circular holes (Fig. 3). An
examination of the size of the holes indicates that the
predatory organisms possibly belonged to different
species. However, the nature of the predators could not
be ascertained.

RESULTS

Species diversity
The diversity values of benthic foraminifera vary from
sample to sample, but an overall gradual decline is
observed towards the upper part of the sequence (Fig. 4).
The diversity is relatively high in samples N1 to NI5.
From N16 to N38, the values, in general, are low.
Values of H(S), using original distributional data of
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Fig. 1. Sample locality, stratigraphic position of samples and lithology of the studied sections. Age is based on planktonic foraminifera
(Srinivasan, 1977, 1984).
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Fig. 2. Q-mode dendrogram showing four sample groups identified in the sequence.






