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Abstract . An immense guantum of work on foraminifera is being carried out in indian
waters by various research centers and universites. However, a thorough review of
the foraminiferal studies from indian waters is yet to be made. A crtical review will also
help to check repetition of the work and to guide workers to decide the thrust areas and
take up multi directional approaches to such studies. In view of this a review of the
foraminiferal studies carried out exclusiveiy off the west coast of India as phase | (of a
three phased projected comprehensive compilation) of data from the Indian waters is
presented in this paper. Besides, the publication status of the forariniferal studies
during the last 13 years (1980-1994) in few leading Indian Joumals namely Journal of
Paleontological Society of india (Paleontology journai), Joumnal of Geological Society
of India (Geology journal ), Proceedings Indian Academy of Sciences (Earth atmo-
spheric and oceans journal) and Indian Journal of Marine Science (multi disciplinary
oceanography journal) have also been evaluated. A bibiiography of the foraminiferat

studies and the highlights of the different studies are presented in tabular forms

INTRODUCTION

Foraminifera are the inconspicuous proto-
zoans, yet they are the most abundant diverse
and widely distributed micro-organism in the
marine realm Refined techniques have dem-
onstrated that the distribution of foraminifera
is not random but is controlled by environmen-
tal gradient and therefore, have been exploited
as environment indicator to a great extent than
any other micro fossil group. These organ-
isms when entombed in ancient sediments
are frequently used as stratigraphic guides
Their mineralized shell sensitively record
physico-chemical properties of the environ-
ment that can be deciphered and utilized for
paleoenvironmental and paleoclimatic anaty-
ses. Such studies have been carved out with
the notion “Paleo ecologic interpretations
based directly or by analyzing upon modem
distnbution pattern can be no better than our
knowledge of living species” (Douglas, 1979).

‘Hence, to utilize these micro-organisms
efficiently adequate knowledge of their distri-

bution pattern in modern manne environment
is of utmost importance. In spite of the large
quantity of literature available on modern
benthic foraminifera from worlds ocean there
is stif much work to be done to estabiish the
basic distribution pattern in space and time
along Indian coast and continental shelf {ap-
proximately 6,000 Km long), having prolific
presence of foraminitera. However, to take up
research in this direction a number of prob-
lems arises such as,

1. Survey of the previous literature becomes
very difficult as published papers are In scat-
tered forms and there is @ need to compile
them.

2. Difficulty in proper identification of fora-
miniferal species as no catalogue / atlas of
recent foraminifera is available from Indian
region. The atlas / catalogues from other
oceans are of limited importance for Indian
workers. A lot of data has been generated
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from Indian regions by various centers work-

. ing on recent foraminifera (eg. Banaras. Hindu
University, Varanasi, IT Kharagpur, IiT Bombay;,
Aligarh Muslim University of Roorkee, Delhi,
Waltair, Tirupati, Madras, Mysore, O.N.G.C,,
G.S.I. etc.) and these need to be evaluated and
collated.

in view of this, a review of the foraminiferal
studies carried out exclusively off the west coast
of India (Figure 1) as phase | (of three phased
projected comprehensive compilation) of work
done in Indian waters is presented.

Fig.1. Area covered for which foraminiferal
studies have been summarized in Tables 1 and 2

Tne main objectives of the present work are :

1. To review the status of the foraminiferal
studies in few leading Indian Journals.

2. To prepare a bibliography of the fora-
miniferal studies in Arabian Sea bordering
west coast of India.

3. To highlight the main essence of differ-
ent studies.

4. To propose the prospects of these stud-
ies and indicate emerging areas in the field of
foraminiferal research.

SYNTHESIS OF DATA

This paper defines the status of foramin-
iferal studies in Earth Sciences and synthe-
sizes the large volume of published data so
that patterns may be inferred which will assist
the future workers. In order to meet the re-
quirement, four leading Indian journals are
searched for foraminiferal publications since
1980 and data have been presented into

graphical or tabular forms. Tables 1 and 2
present an exhaustive list of al the publica-
tions on foraminifera from the west coast (Fig-
ure 1). A gist of the work done on these micro-
organisms is also given.

TRENDS AND PATTERNS IN THE FORA-
MINIFERAL PUBLICATIONS IN DIFFERENT
INDIAN JOURNALS SINCE 1980

In order to study the trends and patterns in
the foraminiferal studies, the major journals
namely Journal of Paleontological Society of
India (Paleontology based journal), Journal of
Geological Society of India {Geology based
journal), Proceedings Indian -Academy of Sci-
ences (Earth atmospheric and oceans based
journal} and /ndian Joumnal of Manne Science
{mult disciplinary oceanography journal) have
been reviewed to know total number of papers,
total papers on Geology (in multidisciplinary
journal), total papers on paleontology and to-
tal papers on foraminifera published dunng
the fast 15 years (1980-1994).

This analysis has revealed the following
facts :

1. The total research papers in a year of all
four journals varied from 181 (1988) to 241
(1990), whereas, total paleontology paper pub-
lished ranged from 17 (1986) tc 40 (1989)
Similarly total foraminiferal papers ranged
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Fig.2. Profiles showing year wise totalt

publications, total Palaeontological publica-
tions and total formaninferal publications
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from 3 (1985) to 12 (both in 1989 & 1994) [
Figures2a bandc].

2. In multidisciplinary oceanographic jcur-
nal (1 J.M.S.) out of 1070 papers 146 papers
dealt with Marine Geology, whereas only 1.68
% of the total publications were concentrated
on foraminifera dunng the last 15 years.

The year wise details of different journals
is summarized in Table 3. As far as cumula-
tive growth of foraminiferal paper in different
journals is concerned the best grawth is re-
corded in Journal of Geological Society of In-
dia (Figure 3). The overall status of foramin-
iferal research papers in different journal is
shown in Figure 4. In Indian Journal of Marine
Science and Proceedings of Indian Academy
of Sciences generally paleontological papers
were based on foraminifera Thus all together
3152 papers were published in these journals
out of which 375 were concentrated on pale-
ontology. Out of these 375 papers 114 papers
were on foraminifera (Figure 5). Thus only 3.62
% of the total paper published since 198¢ till
1984 dealt with foraminifera

FORAMINIFERAL PUBLICATIONS
FRCM THE ARABIAN SEA

The study of foraminifera in Indian waters
started with the pioneer work of Chapman
(1985), Hofker (1927 : 1930) and Stubbings
(1939) In 1963 Sastry prepared an annotated
bibliography of the foraminiferal work. Later
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Fig.3.Cumulative growth
rate of formaniniferal
publications

Fig.4. Overall status of total
formaniferal research papers in
different journals

on Bandy et al. (1972) presented an overview
of the foraminiferal research carried out in In-
dian waters. Since then except Setty (1982 a)
who provided a brief historical resume of fora-
miniferal studies in Arabian Sea, no detailed
review is made on such studies. Tables 1 and
2 summanze the comprehensive work carried
out on the west coast of India (Arabian Sea).

The literature review of the foraminiferal
studies since 1980 have suggested the fol-
lowing facts .

1. With the acquisition of research ves-
sels, there is a shift in focus from beaches to
offshore areas which reflected in a tctal of 15
papers published on the western beaches
and 80 papers published on in shore and off-
shore regions.

2. After the introduction of personal com-
puters, tendencies to exploit statistical tools
for synthesizing foraminiferal data have in-
creased.

3. There has deen a shift from basic re-
search to applied research.

5. Very little efforts have been made to study
the chemistry of the tests.

6. Few attempts have also been made to
study the temporal vanations of foraminifera
in order to interpret paleo climate/environment.

RECOMMENDATIONS FOR FUTURE
FORAMINIFERAL STUDIES

1. Paleoclimates
After the

initiation of International

Fig. §. Overall status of
publications in different fields
since 1980.
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16 R.Nigam and N.Khare

Geosphere Biosphere Programme { IGBP) in
1986 paleoclimatic studies are gaining more
importance day by day because the modern
industrialization has resulted a global warm-
ing due to Greenhouse effect which may alter
the future climates. In order to develop predic-
tive models understanding of the past climatic
conditions is important. For this purpose we
have to rely on proxy indicator of climates. Fora-
minifera being so sensitive towards climate/
environmental changes and abundant through
ages should be explored further to obtain high
resolution paleo climatic signals. For this pur-
pose a number of sediment cores from differ-
ent geographical region and at different depth
should be collected and anyalyzed for
paleoclimatic reconstruction using foramin-
iferal parameters as climatic proxy.

2. Monograph and Atlas

In order to make the beginner acquainted
with the different varieties of foraminifera along
the Indian coasts, it is essential to prepare the
monograph/atlas of the foraminiferal species
in different regions (or sector wise). Some
such attempts have already been made from
other regions (Murray, 1971 , Boltovskoy et al.,
1980 ; Srinivasan and Sharma, 1980). Future
Researchers in the field of paleoclimatology
utilizing foraminifera as a tool will meet their
requirement without going through enormous
and patchy information in voluminous litera-
ture for identification of foraminiferal species.

3. Laboratoiy culturing of foraminifera

All paleoclimatic inferences like shape,
size, coiling direction, number of chambers,
porosity, chemica{ and isotopic composition
of foraminifera etc. Most studies are field based
and only fragmentary attempts involve labora-
tory experiments or mathematical modelling.
if the response of foraminiferal parameters of
different species towards different environmen-
tal conditions is further checked under con-
trolled laboratory culture it will bring more ac-
curacy and precision in the paleoclimatic evalu-
ation. Therefore, laboratory cufture should be
initiated on different benthic as well as plank-
tonic species of foraminifera.

Furthermore, the introduction of new tech-
niques such as the stable isotope composi-
tion of the test, wall ultra structural and bio-
chemical studies of soft parts is throwing new
light on their physiology and mode of life.
Therefore it is imperative that research must
also be diverted towards these directions.

4. Collaborative programmes among re-
search institution and various universities

The data incorporated in this study re-
vealed that maximum (67.13 % of the total )
work has been done on offshore surface sedi-
ments whereas, foraminiferal studies in sub
surface sediments (16.08 %) are relatively lim-
ited, with 16.78 % studies carried out on west-
ern beaches (Figure 6). Forty seven individu-
als from different organizations (universities,
NIO, ONGC and Foreign organizations) have
contributed to bring out a total of 24 papers on

Fig.6.Showing region wise
classification of the
formaniferal research
along west coast of india.

Fig.7. Relative contribution of Uni-
versities, NIO, ONGC, and Foreign
Organisations in research from the
Western beaches of india.

Fig.8. Relative contribution of Universi-
ties, ISM, NIO, ONGC, MACS (Pune), iIT,
GS! & Foreign Organisations from the
western nearshore & offshore regions.
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western beaches. The relative contribution of
each organization is exhibited in Figure 7. it
can further be noticed that maximum contribu-
tion is made by different universities compare
to other research organizations. Simiarly the
relative contribution of universities, ISM, ONGC,
MACS (Pune), PRL, GSI, IT and foreign orga-
nizations in offshore regions is exhibited in
Figure 8, where 205 individuals attempted to
bring out 119 research papers. It is interest-
ing to note that in foraminiferal research car-
ried out in offshore regions, participation of dif-
ferent universities is relatively less compare
to other research organizations. In all, 143
papers have been contributed by 252 re-
searchers belonging to eight research orga-
nizations and different universities. Out of
these, 28.00 % contribution goes to various
universities whereas, 66.67 % contribution is
made by different research organizations.
However, only 5.33 % research is contributed
by foreign organizations.

it is apparent that contribution from univer-
sities is limited perhaps due to non-availabilitty
of samples from ocear. beds. Therefore to
procure such samples and initiate foramin-
iferal research programmes in respective uni-
versities, colffaborative programmes have to
be taken up in which both universities, collabo-
rative programmes have to be taken up in which
both universities and oceanographic organi-
zations come together. Besides, some re-
search oriented training programmes for pro-
cedures (onboardflaboratory) shouid also be
introduced at post graduation levels to make
the students aware of the research potentials
in foraminifera.
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