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CALCAREOUS NANNOFOSSH S FROM SEDIMH\HS OFr THF
CONTINBNTAL SLOPE OFF' BOMBAY (INDIA)

M V. SITANKARANARAYANA GUPTHA *

Abstract. About 22 (nlun‘euu: nunnnmssxls along vmh W ivw re \Mll‘/(_d coccchiths

ol Cremaceous snd Tertary, and Discoasters of Neogene are present in g core collected

from the continenial slope 1o the Arabian ses. Two biostratigraphic 2ones 1. e. Gephy-
rocapse oveamea and Emilwma hucden were encountered. The rewarked fauna iy
be attributed te the Indus niver which druins a part of the Cretaceaus and Tertiary
Cformations o western Indii, or 1o derivetion from ouicrops on the continentad siope,

introduction.

Calcareous nannofGssils: coccoliths are microscopic skeletal plates
(1-20 microns diameter) constructed by a complex arrangement of caleite
crystallites produced by the unicelluiar, biflagetlate golden brown Alpae,
Caccolithophyceae during some phase of their life cycle. The - vajority of
coccoliths' occur in marine environment forming an important constituent
of pelagic sediments. Coccoliths were first illustrated by Ehrenberg in
1840, subsequently, Huxley in 1858 discovered thum in deep-sea sediments.
Culcarcous nannofossils from the Arabian sea have not been studied till
recently; Norris ¢1965) described live cells of Ceratolithus Kamptner, wi-
dely distnibuted in the Arabian sea. Martini ahd Mullor (1‘)7‘7\ studied the
systematics of coccoliths from the sedxmems of the Northern Arabian sea,
Cepek (1973)-reported a ncw bpecws of coccolitly, Ponio;phmra imdoocea-

nica n.sp., and Bukry (1974) studied the coccolith’ btraugmphy from the

DSDP cores in the'SE part of the Ar"hmn Cea, .
Material and ’mea’hdd;.

During one of’ the cruises of I.N.S. Darshak in the year 1970, a number
of gravity cores were collected in the Arabian sea. Among® -the three cores
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have come weross D, perpletus ir} 'Mio‘cenu"ihrough Holocene sediments ..
and suggestad. thdt this species . may sml he, living.. But in the present
muaterial D perpleses clearly shews the culgibe svegrowis indicating
re-working and may not he living at ieast in thc, prewnt study alr pa. Burns
(1y72) has also reported Discoasted spucies from Holocene sediments of
SW Pacitic ocean. Fricson et al, (1963) have marked the extinction of
Djswusters us boundary between Pliocene und Pleistocene, hence, its
oceurence in thc still younger sediments is sug aEes tmg re- vorking of. pan-
nolossils . mm ihe younu,r buhmems . o )

Coustal anon uf the mntmcnts .md 1sl‘mdb, turbxdxty currems as
weil as under wau,\ volcanic .u,uvity may lead to re- dtswbutmu of. older

-~ forms into Joun{’er sediments at any time (Bmmlc.tte & Sulhvan, 1961).
Avcording ta Punm-u {1964)- most of the Cretaceuus samples have been re-
workud ‘xlung the commenml margm or an seamounts and contam a consi
derable number of re- vmr!,ed fossils. e - '

7!1d1¢dtl()ﬂh of possible outcrops of Cu,taceous iormauons oxl the
slove 15 suggested by the tact tiat Cutch shows conl.muous marine sedi-
mentation from the Canovmn up Lo the Aptian arfer which there.is a break
followed Ly the Deccan trap flows, overlain by Lower Eocene. In . the
Narmada Valley in west&:rn,l"ndia, Cretaceous strata begin with the Ceno-
manian and continue into the Eocene. 'The ‘Narmada valley appears to
have hecn ncc@_pie(l. by un-urm of sen throughout Mesozoic and. it may
have continued to bo deluged. during the Tertiary also ( Krishnan.gw,ss ).
Therefore re-worked microfossils might have been brought by the Indus
and Narniadu rivers which drain a portion of the Cretaceous and Tertiary
formations in western India. .

Similurly, the Pleistocene and Holocene sediments of N[lbb)bblpl cone .
n the Gult of Mexico contain many Cretacecus coccoliths clearly re-wor.
Eed from the drainuge area of the Mississipi and other Gull coast rivers
(Bukry, 1975} _

It is thercefore possible that these re-worked. « faunal elerents » might
have been carried by currents owing to their very _»m_i‘nute size, even a mild
gurrent vrould aceoniplish the transportation {rom the outcrops of older
furmaticns va the outer continental shelf and slope. It is. quite possible -
that the tny remains of the coccolithophorids were swept into deeper
water oIt the slope where Lhey were deposited (Bramiette, 1957),

The prcsence of Braarudosphaera bigelowi, which is an. indicator- of

hittoral environment,  at Gepth of 2240 m may be an indication of. .
. transportaiion. by currents.
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Systematics
Genus BradrudOs giuivrti e i nare. 47

Braorudosphaera bigeldwi {Grain & Braaruvadj Deliancn:, 1947
PNT Rraurudosphue bigelons ‘Deflandre, n, 430, e tiv.. 1o,

This coccolith belonging to the fumily Braarudosphaeraceee is the
only surviving species of this farmly which has leng stratigrapbic range
from Jurassic to Holocene. Its occurrence in the nearshore area of. the
Bay of Fundy was noticed by Gran and Braurud (1&435); Martini (1965)
considers the species of Braurudosphacraceve us g-.haf:xétemtic shallow . -
water forms. IL is rarely found in the present study.

‘Genus, Ceratolithus Kamptner, 1930

 Ceratolithus cristatus Komptaer, 1554
) Pl 60, fig, 1

1954 Cerciohithus crnistalus Kampiner, p. 43, g, 44, 45, | -~
1972 Ceratolithus crisiatus - Martini & Muller, P .26 nl.'t, Har M. -

It is Lropical to t.cmp(’rate in its rangc. the arms o " horse-shoe are
'smoothly ornamented with a a row of >m.111 teeth. .[‘ne Pcll’ll(,bt occurrenw
of these f()rms Is_near t}.e Puo Plexstocme bounduxv o Recent (Bukry
et al, 1‘)‘)8‘

Ceratalithus telesmus Norris, 1946
1965 Ceratolithus felesmes RNorrts, p. 24, pl. M, g, 5T pio a2, fae, L8,

The arms of tnese Ccratolzmzm are quite long with faintly develo
ped teeth like ornamentation. [n the present studyv, it was neticed that
hoth the tips of the horse-shoe shaped Cerntonins are Jomned B moase
oi the cases. According to Norris (1965} it is strictly a tropieal form ran
sing from Pho-Pleistoeene to Recent.

Genus Coccolithus Schwuartz, 1594
Caccolithys 'belagicus (Wallict:; Scintler, 1230 -

WIT Curcasphacra petugen Wiadtich, p. 246, plo 1%, G2, 60 37, 50
1930 Coceolithus pelagices Sehnler, texitin, 123

This placolith is commonly regarded as a cold water species by many
authors (Hasle, 1960; Mce Intvre & Bé, 1967:. Bartolini (1970) conswders it
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as being environnient-sensitive. It is not commonly found in the present
roateriual,. its first occurrence is in ;he Palencene. .

Genus Cyclococe oluthuc Kamptnu' 19‘"vx

Cyslococcolithus Ieploporus (Murray & Blackman) i\dmp.ner 195.1
PL. 60, tig. 2.

1898 Coccosphacra leptopora Murray & Blackman, . 430, pl. 15, f:ig'.‘ 107,
1902 ('ocmlttnophura leptopora - Lohmany, 100, 23, ﬂ;f 20: g

This p!acohth is circular in outline WIth about 30 petaloxd elemenl,s,
showing dextral imbrication on the dn,tal sxdx. Cohen (1964) states thal
the number of Tays \-ar;e: irom 20 in small to 33 in large specimen.
Mc Intyre et al. (186G7) report in" % sample from subantarctic water C. {ep-
topurus which is of larger size with a plate count averugmg aboux 40.
It has heen known from the Miocene to Recent.

Genus Emilianic Hay & Mohler, 1967
Emuluma huxleyl (Lohmann) Hay Mehier, 19467
Pl 60, fig. 3

1902 Pontosphaera hu.tlt.'ﬂ Lohm.mn, p. m ph 4 fig. 1; pl. 6, fig, &9. :
1987 Coccalithus hucleyi - Hay & Mohlur D. 447, pl. 10 fig. 4, 2; phol, dgl 12
Itisa cosmbboht:an and dommant caccolithophore in modern uceans;
owing to its very minute size it is difficult to identify under light micro-
scope. This is characterized by its "1” shaped elements around the shield
with a central grille. The species of E. huzleyi in the present material
clearly shows the {usion of "I" chaped elements in the out,ar shieid zmd a
distinct centr rel grilie.

Genus Géphyrocapsa Kamptner, 1943
Gephyrocapsa aperta Kamptner, 1963
1963 Gepityrocapa eperie Kamptaer, p. 173, pl 6, tig. 32, 35.

According to Geitzenauer (1972), G aperta evolved during the carly
Pleistocene and probably became extinct during the Late Pleistocene; this

species has been identified in the present- matetml pamcularly in the

lower part of the core.
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Gephyrocapss carihbaanice. Boudreaux & Hay, 1949
1872 Gephyracayse cartbbeanica - Geitzenater, pp. 4950, g 2, i

1t was, ~x‘nost}y noticed in the lower parts of the core. Huay et al. (1967)
described this species from a Plcst,or ene core m me Caribvean. It:is be-
lieved to be the ancestor of (“ep}zz/roca,asa ocmmca ‘{...uptmx (I’ay et
al., 19673

Gephyrocapsa oceanica Kambther, 1943
Pl 6. fig. 5 '
1943 ch]um: apsa devarice Ka mpln& p. 45, )
1967 Cephyrocapse eceanica - Ng In’\xc & Bé, p 510, ploG. o he AB
It has been consxut.rcd tu be ch c.rdCL(;‘I'iSﬁC of warm and fémpetate
waters by Kamptner (1956) and Hasle (1260). On the contrary according
to Mc Intyre and Bé ( Ly66) the Atlantic cold water fauna is defined by the
presence of large number of G. oceanica. Martini and Miilier (1972) re-’
corded it abundantly in the northern Arabian sea. It is found ir: abundance
in the core under 111\'(,%t1gutmn. Its known geological range is Lower
Pleistocene.

G'en-u'é'vv}":'ciwupomosphaera Hay & Monler, 1967

Helicoponiosphaera kamptneri Hoy & Mohie., 1057
PL B0, He. 5

1994 Hehcopontosphaera carter: Kamptuer, po 21, text fig, 1509

This species is fuirly common in the top levels of the present core.
It probably ranges back to the early Pliceene or late Miocene {Hay et «l,
1967,

Genus Pontospheera Lohmann, 1902 o

Pontcsphaera alboranemi' Bartolini, 1970
Pi. 60, fig. 8 o

This cribrolith mosily resombics the type specimen of Barrohm (1970).
1t slightly differs in its somewhat circular outline. A large numbsr of
pores in the central area is arranged irregularly, the outer rim is made
of more than 200 slender smali rods showing clockwise inclination on the
distal. side. ' '
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Pantosphaera aff pauciforata ¥ampiner

) 24, G, g o ) o

The oval. shaped cocenlith more or less r(:semb]e.s that of Stradner's

£1972; Ponlpsphacra nuuuiorr"a (pl. 19, fig. 1) It boc;seéses 4 very thick

rim with about 50-55 pores in th(, central arca whxch are S()ll’l(.wh'lt d.
ranged concent rxcally it known umue is. Qnutermr\

Pontosphaera 3. -
Pi. G4, ng. 6
This coccolith . exhibits oval outline with a lamellar rim area. The
central area is covered by pores. ol different shape and .dimensions: and
the arrangement of these pmz.s dppmrs tn he mcL,ular

‘Genus Syracosphaera Lommann, 1902
Syracosphaera poulchra Lohmani, 1902
PL 60O, fig. 9

1892 Syrucosplacra puichra Lobmann, . .l 4. pl. 4, Ky 93, ;56 S6a, 37, -
1863 Descolithus Listricus Kamptner, Cohen, p. 236, pl. 1, fg. a4 pl. 2, s L

Martini and Miller (1472) have reported that this species is com-
monly found in the northern Arabian sca. It resembles S. puichra of Hal-
ladal and Markali (1955, pi. 11, fig. 1, 3 and 4). The central area is filled
with radially arranged ribs. It is living in the present day oceuns.

CGenus Thoracosphaera Kamptner, 1927

Thoracosphaera heimi (Lohmenn) Kampiner, I‘,‘S:I_'
™o R 2

It s globular with an opening. Large nutriber of poves with tetragonal
prismatic outline are distributed wll over the sphere.

o Genus Umbellosphacra Paasche, 1955
Umbellosphaera irregularis Paascie, 1955

: Pl ow, i il v

pH Umuu?mphmra wrreguliris Markali & Pa mhp p ™, pl, ﬁg. xrr;fpl. 4, fig abr
pli 5, figg. a-e: pl. 6, fig, ac.

16961 Discoaster - iurray! Black & b.mn-\ pl 24, tig, 2
BT Umbeilos phuera irreguiarss - Mc Intyre & Be, p .zh? pl. 2, m, A:D.:

It is a tropical form, frequently noticed in the northern Arabian sea
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by Martini und Mullér (19723 The micrococcolith of L. i reqalarw has
Heen erroneous! v. dcscrim‘d» as o new Dxxr'nuster Dise Qaster murvely Blac-k
& Barnes (1961) Tt is vp.xrsely dlsmbuud in' the mate rial undm stad v

w.'“ Umbc!losphaera tenuns ¥uroziner, a9”/

1937 Uwize Ilmplu.vrr Icmm. h.m*plrw‘. . 451 EEI VS NS O HT S 3 'ru. a"
{7

m'mrdnw 16 H\lec (1966, and’ Mc Intw‘ﬂ and’ be (1’}(}6 b’:) is indi-
cative of w..rm wmpcmte water 1t 1\ sparae,v seen in the uppe layers of
the core.’ . :

_Genus Umbilicospheera Lohmann, 1902

Umbilicosphaera nurabiiis Lchmarn, 1967
Pi. 6, Ly, 2

4002 Umbtheosphacra wieralis Lobnuwrs, o 189, pL 5, fg. s, 5

13 Cyclocoiceahliing mirabtlis - Faanptner, po 24, wxdig. 21

It is a cireular placolith 'wilh convex distai shield. ,

The specimens of Helicoponlosphaera wallichi. Scuphosphaéra apstes-’
ui, Syracosphacra Gistrice and Cyelaeocceolitizus acqzuscuwm wexe Tas
rely scen m the mulerml under J.Il\l(‘“;Ll‘.(dh()n

In addmon to the above, the following r«--wor}md fOoasils were also

encounmered: Discouster brouweri. D, vur wabiics, D. perplexys, Scapholithus.

togssilis,  Arkhangeliskwella cipmbijorinis, Waltinaueria Garnesse, Micula
siaurophora and Nainoconus sp. ‘ S
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Culcarcous nannofossils “lrom the santinental’ stope mthe - Arabing - sex

Fig. 1 -Y('crulc;thu_z,us"Cr:;sg'alua Kampiner,..- . 3.500 SEM

C 500 SEM.

Fig. 2. Cyelucoccalibus leptopourus Murray & Bluckinany samptner;

T

Figg R - Emitian hudeys tiohmann: Husy & Mohler; . 30 TEM. .

N

Tig. 4 .,(;ce.la?lzlr_«U(zknl)sri c%aumiéu Kampmcr"' ‘;"».O(NYJ"‘;KTJC‘—EV[A S
Pig. &, L‘Igflvhj.'u\_uqrzIo.\'ph«uru,' xum;}t.n‘en Hay & Mohler; - ._f.’-.r’-(i'\; ,.SfiM.'
Fiy. & »"lv’sllllfl.()i;)flu("ru’SD.A'. - :a.m}d SEM.’L
g, 7 - l'(uzi&;:]:{iuéhr Surt 7p(x_zitﬁl«;rélu;_!‘_{.:ﬁm.)l!.!l‘('r: . '4.5l!:<-)A§EM,
Fi, i;r.:l"vr)vyu:_)éélhar;'r‘rl ;;l‘u':;(mgn.vis‘ Bu;‘tcl}m;: .~’ :‘$>..':{;!)‘ SI2M.

Yig. 9 . Syracosphaera’ hatehri” Lobowing: . a0 TEM

i, E(I'M'1‘)10:‘4;(.-uxﬁlm"r:;r fetng onnant) Kampliner: o0 5000 SEM.

Fig, i1 - I}l-iih«':{los[)!zu}/rl; Jrregulaiis Py o0 SEM.

.-

Fig. 12 £~'mlniim.y;lmum mrabris Lobmani: -~ 5400 SEM.



M. V. SHANKARANANAYANA GUITHA R Riv. It. Pul., v. 8% - Tav. 60




