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" DISTRIBUTION OF PLANKTONIC FORAWNIFERA IN THE romNEwAL SLOPE SEDIMENTS orF

BOMBAY

ABSTRACT

Three gravn(y core samplcs taken from a depth range of
£00-2240 m in the slope region off Bombay were studied for their
planktonic foruminiferal content. ‘These samples yiclded 25 sgq:ics
including a subspecies Globorotalia menardif - floxuosa (Koch).
Among the interesting specics encountered were a solitary specimen
of Bivrtrulima bilobata «*Ocbigny, rcpor(cd for the first time from the
Arabian sea and Globigering pachvdcrma (Ehrcnberg) The
presence of cold water species of G, pachyderma is possibly due to
the penetration of cold Antarctic bottom water into the Arabian sed.

INTRODUCTION

A review of the available literature on the distri-

bution of  planktonic foraminifera in the deep:sea
sediments of the Arabian sea reveals that not much
work has been done Howevcr, a number of papers have
‘been published on the distribution of these foraminifera
from the waters of the Arabian sea and its scdiments
_from the continental shelf regions. The planktonic
" foraminifera from the deep-sea sediments of the Arabian
sea were studied first by Chapman (1895). From the
Laccadive region, Stubbings (1939} gave a. list of 18
species in the samples collected during the. John -Murray

Expsdition. The studics were again revived during the .

International Ocean Expedition Programme and Belyaeva
(1962, 1954), Zobe! (1970}, Be and Mclntyre (1970), Rao
(1971, 1972, 1973), Setty and Guptha (1972), Seuty
«(1972) and Gupths (1972) studied a number of samptes,

MATERIALS AND METHODS

During one of the cruises of INS Darshak in 1969,
sediment samples were collected from the continental
slope off Bombay in the Arabian Sea (text fig. 1). Of
the various types of samples collected, three gravity core
sampls from a depth range of 800:2240 m were chosen
for the present investigation on thc dxa.rlbullon.ﬂ pattern
of planktomc foraminifera,

The top one cenlimeter of the material from the
cores wits taken and afller sieving and drying one gram of
4200 mesh fraction was separated from the materiul.
Since; it contained scvzral thousand * specimens-of plan-
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¥ig. 1. Showing the Sampling locations.

desired quantity using a microsplitter which was used
for the study of planktonic foraminifera and the peroén-
tage frequency of each specimen wss worked out

(Table 1) '

RESULTS AND DISCUSSIONS .

These semples yiclded 25 species including a sub-
species. A greater faunal diversity was aoticed at station
52 (text Fig. 2). The material largely comprises of

‘planktonic foraminifera -except for a few benthonic
Aorms such as Elphidium, Laticarina,

Ceratobulimina,
Bulimina, Lhrcnbergma, Boliving- and  Uvigerina. The
quantitative distribution  of plankteonic foraminifera
populations (Table 1) revealed that the assemblages
tncluded an admixture of both cold and warm- water

" fauns, the culd water forms were Globigering pachy-

derma and G. belloides and the rest were wanm water

Forms.

The assemblage can broadly be divided .isto two
Lroups as folloWs

L spcc1e- with a w:deaprcad dlsmbuzmr\ found m

ktonic for_aminifera the sample. was' dmdcd into a
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TABLI’ I. SHOWXNG FAUNAL COMPGSITION IN!

PE“RCENTAGES
. P ] AR
- Station Numbers. .xnd fs2 | 46 [ s4
Depth (M) § (2“240) }f (1460} i (800}
) PLANI\TONIC NUMBFR 16 384 30168 - 11,69
‘ (13 AN ~-'--:(~2> e (3) 7
Globigerinu bulloides 1.2 2.0 6.3
G.calida . 08 0.0 0.9
- CG. rubescens ' 2.9 - 4.8 3.3
G packydermu ' 1.6 1.9 2.8
‘G. quinguciobu ‘ - 0.4 0.0 0.¢
:';'Glob{qerine{./a adamsi 0.6 0.7 0.0
Gl aequilateralis . 39 3.8 2.1
, '(;m[m;u.nmuet conglobatus -~ 23 2.3 3.7
.G saceulifer . 27.7 WO 253
.G ruber 232 RO 29.4;
Orbuding universa ‘ 7.4 6.5 0.9
Biorbulina bilobata C.2 0.0 0.0
i Pulleniatina obliquilocidata 8.8 6.5 b
" Sphaeroidinella dehiscens .12 00 00
. Globorotalia hiswta 0.8 0.0 0.0°
c menardii 35 23 65
G tumida I 1.0 3.5
G m.ﬂeruosa 04 0.8 12
G truncatulinoides .02 0.0 0.0
= (;Ioiwquaarmu conglomfi;}zfa 2.9 1.1 2.3
G. duterirei 6.3 3.6 5.4
i G. hexagona 068 - 20 1.6
l‘_} "Globigerinif_r:‘glutina.‘a 08 .: 08 0.7
S Gowmala L 02 .00 00
: ;Candg ma pitida e 04 B0 05

2 species restricied only 1o’ the ™ deepest of the

thrce stations.

Groupi can be lunhu sub-divided into threc

i sub-groups:

a) species of common occurrence,
b) species of maderate occurrence,

¢) species of rarc occurrence.
Species. of  copunon

_ noticed in the matzriul, these two species approximately.
.xcco unt for thc. two thirds of the bulk fauna

: occurrence — Globigerinoides
%j,.rarcu!ifcr and . G, ruber are the most . commop,specics

A‘ip;cfes of mederate occurr eme—-(’lo’)rgerma rubv-
scens: Globigerimaides | awmlalrrahs. - Globigerirpides
rongloua/us, Orbulina wniversa, Pulleniating obitquilocu-
lata, Globorotalia menardii, Globoq.utdrma conglemterata -
and 6. duiertrei. .

Species of rare ocrul‘r(ﬂcr"——-(flob"g' rina. bulfoides,
G. calida, G. pachyderma.. G. ging:: elobd, Glabierinetla
ade msi, Biorbeling bilobara, Sphaeroidindfla - dehiscedis,
Globorotatin . hivswia, G. aanida, G
G. m. flexve:a. Gl lobogrcdring  hexogona...
gl..unr ta, G. uvila and Candvina ritida.

truncarulinuides.,

Glubigerinisa

: Thc Spvc-es (;Ialng(rma- .qumquc/oba; - Bicrbulin
bilobuta, Sphaeroidinella dehiscens, - Gloloroiclic hirsuta,
G. truncatulinoides und Globigerinite weda, -were noticed
only in the deepest station at a dzpth of 22~A) m:.

Of il above listed spc_tiés,';\ solitary speamen of
Biarbuling bilobata is reporied for the first time from the
Indiaa Ocean region in the Recent sediments.

* Biarbulina bilobata cxhibits  bikvbed test, fast
chambers are spherical and almost cqual in size, here,
penubtimate chamber encloges. all the preceding chambers:
unlike in Orbuling where the final chamber encloses the
prededing chambers, There is a ﬂlery diltinet suture bet-
ween the tast two chambers, aperiure multipie, rounded
and dis.ributed throughout the test.

two

{15 siravigraphic range hus been given as Oligo-
Miocene of Trinidad and Venezuela. Miocene of Angala;:
Pliocens of Spain and tizly and Tortiary of Poriagal,
Spain and Austria {Rocha ef af.. 1964). - The test of the °
above form  wery closely resembles that of Rocha's
figure of A bilobata :Rocha of al., 1964 pl. XV, fia. 6).
The occursence of this Tertiary form may be' dus to: re-
warking :of mictofossils. *

T lie-!;.:'rgg' concentrajiop of planktonic foraminifera..
is because that they typically inhabit occanic waiers.
The highest concentration of planktonic foruminifers in
the sumples from greater depths also testifies to the
prevailing optimum conditions for living and rcpmdué?'
ton of these organisms in the epipelagic region. This™
there is direct relationship bat ween the o, Dty )" living -
foranumifera i the upper water layers and’ emply shiells
inthe boitom sediment (Bt.lyacv‘l 1962, 1964). Iurihu
these afe fonnd in large Loncen'mlmm in. he- pelaﬂic‘,_
oﬂ‘:.horb rq.ums :bcumsa. the water_is_nol. Aﬂu\ml_,bm-«_
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DISTRISUTION OF T'l,ANK'X;ONlC TORAMINIFER A

" the influx of fresh water which carry terrigenous matier
of the rivers.

i the present planktonic foraminiferal assemaluge,
two different  faunal elements characterising the two
differant climatic zones, high latitude and mid aad Tow
latitudes waters of ihie presert day oceans can be identi-
fied.

Globigerina pachydermar is an importiat climatologic

indicator and the only Cold waier speeies which s con-

fined 10 the present day polar regions. [is distribution
and ecoloey in the world oceans has been  studied
detuit. B bas been reported from the sediments of the
western continuntal shelf, extending frem Cochin w
Bembay (Ruo 1973, and Sz2tty 1972, Setty and . Gupthe
1972 and Rao 1972). In the present assembiage of plun-
ktonic foraminifers, it has an average freguency of
about 2.1%7, Here the test of G. pachiderma exhibils
an outline with 4-5 thin compact chambers. It jas been
invarizbly noticed that the fnal chamber 1 smuller than
the penultimate chamber, except for a few rare sinisiral
forms, ail werc fouid to be dextral ores.

pachy-
.My 1ot

Afihcugh many werkers have rcp::rtvd G.
in the sediments of the Arabian Seu.
be pecifiv to his repion as arca of present  mvestigation
falls in the rropivad zone of Bradshaw ($939.) These
specics 0 the sedimems of the slopz off Bembay might
huve been hrought by the codd Antarctic bottom wuer

derme:

curreats which prebably penctraie into tius region, The
generil frequency distribation of theae

iwo cald water
spacies G. pachyderma and G, bidlyides i the material
may dircctly be proportional to the distance thev miaht
have been drifted from the thoir origia from
the Antarctic und  Sub-Anturctic reapectively,  Zobel
(19702, Be and Toldurlund (1971). and Rao (1973 in
their study of Hving faranuaitery from the
surface waters of the Arabian sea and from the  tropicai
ind subtropizal Indian Ocean did not Gad uny G, pachy-
ferma,

areas of

slankioniy

According to Blair 11965), G. puchvderma is the only
araminilera species of the Antarctic which pradually
cereases in number towards the north.  Jenkins (1967)
wnd that G, pachyderma has  a dominantly dextral
rling an Recent sediments around New Zealuad. Bandy
960) revealed that G

pachyderma_ aradually rhapanc . ..

(%)

the Antarctic. The cequreence of ithese species in the
viresent ares mayv- be. betause that G pachyderme is
cxsentially restrictad to.watgr ntasses as far as 25°Nin

the northern hamispherc. On the vasis of the Sirection
of coning, these specizs have  been diiitioneaicd  into

two Categaries; sinestrally coiled cold water species and
dexirafly coiled warm witer tvpz, the former 35 resiricied
16 the hizher latitudes and the jatter 1o the radlasiiudes
{Erivson 1939 and Bandy 1950). Bandy (19575 has con-
ciuded that the vatirton from the exisiing polar plank-
wiie fauna of G packyderma to the  tropical plankicnic
foraminiferal fuunas reflects the changes in water tem.
perature frem less than 2°C to more than 23°C. He also
mentionaed the extensiun of polur planktonic foramiai-
fera into temperate urcas such as southorz California,
Now Zeatand and parts  of Japan. Bhatt 19%69) has
reported the presence of G, puchyderma from the outer
shetf cegions off Visskhepatiam in the Bay of Bengal,
and has concluded that its presence indicutes tie r;bc"’
of the sediment in that region.
assumbls

He ala stresses
P'L Cu!‘fcsph"
Pleistocene glaciation.

aaiure
that thy recorded
stage F sub-stage of the

10 the latesi

In the present investigation, the meigre nercemtage
occuirence (averege 2.1%) of G. Jorma dees not
sugpest thay they .originated during the  Pleistogene.
Huowever, the presence of G. paciiyderma possibly
be due o the Yolvwiag faciors ©

Lachy

s
nay

A1, 1t might have.heen brou"' by the m‘d Antar-
CUC Bollorm water currents,

v

possibly, ls presance muy e > & Ieetih of
bictrubation cirried by the burrowiag organis
sims fram the site of Pleistocene outcrops, if
any, in the vicinity,

3. simiarly, the slu'mnb of the sediments might

- have played a rele in transpertative of these

species from the Pleist~ecene deposi's of the
outer shetf

.

Since (he muxing progesses play 4 promiisent role
furamimiera, the
prosence of G, pachydernie elsewhere oviher than the
latitudes, mazy be sttributed to the

1 ihe wssemblage  of  plenktonic
o hinhe
regions of tipher
OCCULIC CUTTCNLS.

In view of the paucity ot Glo'ngarm.l pack ;'dfrnm
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other two factors mentioned above. Moreover, the ad-
ditiona evidence supporting the above hypothesis is the
fact that the tests of the accompanying planktonic and

- benthonic forms show no indication of their transpor-
{ation by the lu'rbidity currents.. -
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EXPLANATION OF PLATE t
1- 2. Globigering pachydermn {Ebrenberg), 1-dorsal
2-ventral, hypotype, dextral, X20.
- 4. Glohigerinelia adamsi (Banaer and Blow), 3-dor-
sal, 4 ventral; hypotyde. X20,
Globigerinpides conglobarys (Brady).  S-ventral
hypotype, X20.

LA

0= Y.  (lohigerinoides sacculifcr (Burdy), 6 and 8 dor-
sal, 7 and Y-ventral, hypotype. X20.
1), Biorbulima bilobaia < orbigny, 10 sutural, hypo-
type. X20.

FORAMINIVLR L ' 14

Vi, Spheercidinelio dehiscens Purkar and Jones, 1i-
apertural, hypotype, X20,

Globogiudrinag conglomerata (Schwazeri, 13-dor-
sad, P3-ventral, hypoiype, X240,
14-15. Globoguadring  duterirei (D Orbipny:, 14peri-

pherad, 15-apertual, hypotype, X20,

16, lopgrotilic menardii flexuosa tKock), teeni-
ral hypotype, X20.

V7. Gioboguadeing Jiexopone Nailind, 1 7-peripherad
hyputype, X20.

V8. filobigerinita glictinaral Cggery, 18vemr
type X20.

19-20.  Cadeina nitida D'Orbigoy, -dorsal, 20-ven-

tral, Bypotype, X20.





