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Abstract. Examination of 39 vertical zooplankton hauls from the southeastern Arabian
Sea for living planktonic foraminifera showed the presence of 28 species indicating
highest diversity during summer of the year 1985. The maximum recorded abundance
offCa~Comorin was 3100/1000 m3, while the highest abundance of 1320 specimens!
IOOOm3 was encountered off the coast of Kerala. .

Based on the planktonic foraminifera, two assemblages of summer tropical Arabian
Sea and summer Arabian Sea upwelling were encountered off Kerala coast and south of
Cape Comorin respectively. Foraminiferal diversity observed was quite high in this
region. The standing crop of planktonic foraminifera encountered was highest off Cape
Comorin coast.
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INTRODUCTION

The modern planktonic foraminiferal assemblage which is the analog of pre
recent faunal assemblages has been successfully employed in the study of planktonic
foraminifera from marine bottom sediments. This enables us' to probe into the
past and draw inferences on the paleooceanographic conditions which prevailed
during the past. In the present paper an attempt has been made to study modern
living planktonic foraminifera from the southeastern Arabian Sea (south and south
west coast of India) their ecology and distribution (Fig. lA).

MATERIALS AND METHODS

39 vertical plankton tows (0-200 m) were collected during the 154th cruise of
R.V. Gaveshani in the Arabian Sea during 8-22 May, 1985 (Fig. tAl. At every
station salinity and temperature were measured (Figs. IB and IC). Plankton net
with 209 micron mesh with a square mouth opening of 50 x 50 em was used to
collect the living planktonic foraminifera which was subsequently preserved in '5%
formaline buffered with hexamethylene tetramine. !

In the laboratory, all the planktonic foraminiferal specimens > 200 microns
were separated by hand picking for identification and estimation of their relative
abundance. .

The area of investigation (Fig. lA) is influenced by both the SW monsoon
(May-October) and NE monsoon (November-April). During the SW monsoon,
conditions consistent with weak and sporadic upwelling were observed in the Lacca
dive Sea while during NE monsoon upwelling occurs sporadically in the NE Arabian
Sea (Colborn) 1975; Cullen and Prell, 1984).
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Figure 1.
A. Location of plankton tows.

B. Distribution of surface salinity (%).

C. Distribution of sea surface temperature (cq.

D; Abundance and distribution of Planktonic foraminifera (No, of specimens x 1000).

RESULTS AND DISCUSSION

A total of 28 species of planktonic foraminifera were encountered in this
investigation representing the planktonic foraminiferal assemblage during the month
of May 1985. Earlier, Zobel (1971) has reported 14 species during February to
March, Duplessy et af. (1981) have reported 27 species. Zhang (1985) has identified
20 species during June, July and November 1982. He has also reported the absolute
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abundance of foraminifera in 0-10 m and 0-200 m hauls, which in general tend to
be higher in warm water. Rao et oj. (1988) have encountered 23 species during
June. This suggests that the diversity is quite high during summer/pre-monsoon and
monsoon and lowest during pre-summer months. Figure I D shows that the
planktonic foraminifera total standing crop varies from 100-3100/1000m3• Off
Cochin, the maximum abundance recorded is 1320 specimens/JOOO m3 whiie it is
3100/1000m3 (Fig. I D) south of Cape Comorin. From a vertical haul (O-200m)
in the month of February-March Zobel (1971) has reported an abundance of about
1000/1000 m3 followed by an increase in abundance greater than 2000/1000·m 3

further seaward. .
Zhang (J985) reported a maximum foraminiferal concentrations 0[5800/1000 m3

at 0 to 200 m. Rao et aJ. (1988) have reported a standing crop of 66,133 to
J2,75,294 specimensflOOOm 3 in the surface tows, while in vertiCal tows it is from
13,401 to 144,961 specimens/1300 m3 during the month of June (SW monsoon
period), highest ever reported. This may be due to the fact that Rao et af. (1988)
have counted only the foraminifera less than )50 microns in size.

For the convenience of interpretation, the present area has been divided into
two regions, off Kerala coast (8-100 N) and south of Cape Comorin 7-8°. During
the pre-monsoon (May) collection, highest standing crop of 100-3100/1000 m3 and
210-1320/1000 m3 planktonic foraminifera were encountered in the regions south off
Cape Comorin and off Kerala coast respe~tively. .

Globigerinoides sacculifer ,- It ranges in abundance from 5-17%, the maximum
abundance was noticed off southern Kerala coast (Fig. 2A), while it was 5-11%
south of Cape Comorin showing increasing trend seaward.

Globigerinoides,ruber.\ It has an abundance range 0(2-60%, showing iRcreasing
trend seaward with an exception at 7° lat, where, it decreases to 2% (Fig. 2B).
According to Be and Hutson (1977) its abundance may be related to the presence of
a large number of symbiotic dinoflagellate associated with wide ranging s~linityand
temperature. Incidentally, during the sample collection, large patches of red tides,
comprising of dinoflagellates were noticed by the first author which obviously must
have been supporting G. ruber t0

1
flourish.

Globigerinella aequilateralis. It has an abundance range of 7-80%. Unlike,
G. ruber, this shows decreasing abundance seaward (Fig. 2C). It is very common
in tropical and subtropical waters. Be and Hutson (1977) reported"that this species
is abundant particularly in active current system such as the Somali Current,
Agulhas Current and Equatorial Counter Current.

NeogloboquadrinG dulertrei: It has an abundance range of 10-47%. Off Kerala
-coast it shows decreasing trend from east to west, while south of Cape Comorin it
gradually decreases seaward from south to north (Fig. 20). This suggests that
N. dLLlertrei being an indicator of low salinity shows a decreasing trend seaward
.owing to more salinity in the equatorial region. In the Indian Ocean, this species is
reported to have been associated commonly with boundary currents, and highest
percentages (10-29%) occurring in the waters of equatorial regions (Be and Hutson,
1977). •

GJobigerina bulloides: This species ranges in abundance from 2-43%. Off
Kerala coast it i:i noticed in small patches. South of Cape Comorin .it shows
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Figure 2.

A. Distribution of Globigerinoides sacculi/er (%).

B. Distribution of G. ruber (%).

C. Distribution of Globigerinelfa aequilareralis (%).

D. Distribution of Neogloboquadrina dutertrei (%).

decreasing trend from nearshore to seaward from 22% to 2% (Fig. 3A), This may
be attr~butable to upwelling in the nearshore waters to the southwest of Cape
Comorin·which is also evidenced by lower temperature compared to offshore regions.
Zobel (1971) has reported highest percentage of G. bulloides from the SW coast of
India attributable to upwelling. Be and Hutson (1977) have reported this species
as most. dominant in -subantarctic and transitional regions, where the sea surface

6$'·
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temperatures are between 10° and 18°C and salinities less than 35.5%. One of the
three morphotypes of G. bulloides has been reported in upwelling regions off
Somalia, off Gulf of Aden and southern tip of India by Be and Hutson (1977)
However, in the tropical region, during summer monsoonal upwelling, G. bulloides
increases in its abundance in temperate waters less than 30"C in the present study.
It has also been well established that G. bul/oides is the best indicator of upwelling
in the Arabian Sea (Prell, 1984).
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Figure 3.
A. Distribution of Globigerina bulloides (%). B. Distribution of Globorotalia menard;; (%).

Globorotalia menardii ~s fairly well represented in the region south of Cape
'Comorin 2-28%. It gradually increases seaward, while, it is poorly distributed off
Kerala coast. .

The following remaining 22 species are represented in minor quantities, viz.,
Globigerill0 ides conglobatlts, Globigerinoides tenetlus, Globigerina calida, Globigerina
falcanensis, Glabigerina digitata, Globigerina rubescens, Globorotalia theyeri, Globi
gerina hwnilis. Globigerina quinque/aba, Neogloboquadrina pachydenna, Globo
quadrina cQngj!!.!,nerata, Glaborota/aides hexagona. Globorotalia 1njfaUJ, Globorota
lia crassaformis, Globorotatia hirsufa, G/obigerinella adamsi, Globigerinita glutinata,
Pulleniatina obliquiloculata and Sphaeroidinella dehiscens.

The present study reveals that off Kerala coast between 8_100 lat. the plank
tonic foraminiferal assemblages are dominated by G. aequilateralis followed by the
less dominant species G. ruber N. dutertrei G. sacculi/er, G. hul/oides and G. men
ardii. This suggests that the planktonic foraminiferal assemblage is of typical
tropical Arabian Sea assemblage.

Significantly high percentage of Neog/oboquadrina duterlrei (10-47%) clearly
suggests the occurrence of upwelling phenomenon despite the fact that the abun
dance of G/obigerina bul/oides is less than N. dutertrei. The foraminiferal assem
blage South of Cape Comorin is dominated by the occurrence of Gfobigerinoides
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ruber (60%). Except for. G. bul/oides and G. menardii wh~ch arc well represented·
h.er~ tha~ t~at ~ff Cochm, the remaining foraminiferal species show somewhat
similar. dlstnbut!o.nal patter.n. The assemblage consists of tropical Arabian Sea
upwellmg foramIniferal species. Although N. dUlertrei is slightly less than that of
Kerala coast, relatively high percentage of G. bul/oides also suggests tropical up
welling.

Th~ sUlPmer tropical Arabia~ Sea assemblages off Kerala coast is characterised
by the abundance of G. sacculifer, Globigerinel/a aequilaleralis and Neoglobo
quadrilla dutertrei. Similarly, summer Arabian Sea upwelling assemblage compri
sing of G. bulloides and G. menardii are predominant in the south of Cape Comorin.
Studies on living planktonic foraminifera carried out to date, based on the collections
made in different seasons of the year suggests that there is significant variations in
both diversity and abundance from the SE Arabian Sea. Similarly, based on the
planktonic foraminiferal assemblage during November, Zhang (1985) has classif1ed
into three major assemblages. namely, (I) The winter tfopica1Arabian Sea assemblage
which is dominated by Globigerilloides sacculifer and Globigerinella aequilatera/is,
(2) The winter tropical Arabian Sea assemblage which is characterised by the
abundance of Globigerinoides ruber, and (3) The:winter tropical upwelling assemblage,
which is dominated by G. bufloides although G. rube/' has the highest abundance in
this assemblage.

G. bulloides shows high abundance in the ,vaters south of Cape Comorin in the
months of May, whereas Zhang (1985) has reported that it shows high abundance
off Cochin in the month of November. In the present study, less abundance of
G. bul/oides off Cochin during the month of May is attributed to the fact that
pre-monsoon upwelling did not intensify as in the south of Cape Comorin. One of
the striking features is the conspicuous absence of G. conglobatus contrary to the
highest abundance (38%) reported by Zhang (1985) during summer. However, Be
and Hutson (1977) have reported this species from the Indian Ocean sediments
which according to them, is widespread in the surface sediments and normally does
not exceed 4% or total planktonic foraminifera.

The earlier studies carried out till date in this region by Zobel (1971), Duplessy
et al. (1981), Zhang (1985), Rao et al. (1988) and the present one enabled us to
compare the faunal assemblage as well as abundance of planktonic foraminifera in
different seasons (pre-monsoon, summer-monsoon and post-monsoon). These
studies reveal that G. rubel' one of the most dominating species in the Arabian Sea
shows highest abundance during pre-monsoon (May). During February-March
and June-July it shows an abundance pattern of 8-30% whereas in the month of
November it is comparatively less in abundance. This suggests that the abundance
of G. ruber may be attributed to more salinity during May owing to the summer
season although, June and July are also summer months, the salinity pattern
changes due to precipitation during the southwest monsoon .

. Globigerinoides sacculifer is also fairly abundant during November showing
10-15% and 2 to 17% is represented during summer months (May-June) while it
shows greater than 30% during February-March. G. bulloides one of the ecologi
cally most significant species shows its highest abun~ance of 20-30% during
February-March whereas it remains more Of ~css conslstant fro~ May through
November. N. dutertrei which is also equally Important shows hIghest abundance
of 10 to 47% during monsoon, which may be attributed to slight fall in salinity.
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CONCLUSIONS

1. Highest planktonic foraminiferal diversity during summer has been inferred.
2. High standing crop of planktonic foraminifera has been noticed off Cape

Comorio.
3. Two assemblages (a) summer tropical Arabian sea assemblage and (b)

summer Arabian sea upwelling assemblages have been encountered off
Kerala and Cape Cornorio respectively.
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