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ABSTRACT

In" recent years, the most imponéht probiem that affects the modern foraminifera particuiarly
,their," abundance, tolerance level, drstribution ‘and their adaptation from natural environment to
& modified environment is caused by potlution. . Calcareous perforate foraminifers are found to be very
abundant ovel all other 1ypes in the hvmg popu(atlons

In the Cola bay region of Goa, where the marine environment is affected by the mdustna! effluents,
the foraminiferal distribution shows that Ammonia beccarif and its variants, Florilus scaphus, F, boues-
‘num, Elphidium crispum and Pararotalia sp. ate very abundant ;- Ammonia dentata, Cibicides psau-‘
-doungarianus, Elph/d/um poyeaunum, Calcarina calcar, Quinqueloculina seminulum ‘ate common and .
Brizalina striatula, Gavelinopsis complanata, Gyroidinoides sp. are rare. Many of these. apeexes are
related to high arganic carbon coniept present.in the sediment. '

'INTRODUCTION' o : Forty bottom sediment samples from the

, . . bay and four beach samples .’  were. collecte’c.i:

In recent years, poliution of the marine . and analysed. Some of the aspects of the
enviranment: ‘has’ sttracted "the attention of the environmental variables are descrlbed here. :
Deop!e'éll over-the. world "in regions where there .
isa heavy concentratlon of. industries, atomic THE SETTING
_power p!ents, fertlllser _pesticide factorles and
Such other industries . thls problem- has assumed The study area is a shallow protected small.
SErlous proportlons. . . . o bay surrounded by high ,clrffs ~composed of

: S : Iaterlte and thick vegetation..  The bay is skiri:ed- o
‘A prelimin'ary inveﬁgation of the distribution’ Wlth aprons of sand and cley with a patch of".vi".‘ :
and ecology of benthlc foramrmfer in Cola bay. - sxlty-clay on the distal side .closs to. the open'- T
Gog. - was undertaken recentlv. as part ofa . .°  .ocean,anditis gently siopmg outward (Slddnqu.e' L
: DrOJect by—the Nat;onal lnstntute of: Oceanography - o-etal, 1976) (Fig 1), - The - affluent pipellne dls- i

to determine the : cause effecfc relat:onshup of o c,._eparges its contents to the coastal waters at a
Dcllutxon in thls affected area ;.j IR R r__._'pomt |mmed|ately adjacent to the ‘Tow. water

.
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Map showing semple locations, bathymstry and sediment distribution in. Goia bay reglon of Goa. < .



»mark (10W‘tlde level) ”I'hls creats an ecologlcal
shiftiin. the normal marme enwronment

The orgamc carbon content ‘of the bottom

sedlments in -the" ‘Cola bay varies widely.- and-
; ,—anges from a “low 4of 0. 16 percent to a high-

of 6.18 percent,
region the organic carbon content. in the sedi-
ment ranges. from Q. 034 to" 0.0322 per cent,

,however, in the lntertldal

The hlghest concentratlon is fouhd: in. station:

No- 6 Some semples contain a high percentage
of llgmn a constituent. of terrestrial . plants

The number of foraminifers:In. -such samples is

found to be consnderably reduced,

. DISCUSSION

The foraminifers are ‘repr'ese,nt_ed by a total
of 66 species of . benthoni¢ and two planktonic
types in the area. About 10 :pericent of the

total number of species are agglutinated and.
In the beach

the rest are calcareous species.
and very shallow nearshore ehvironment, the
region is dorhinated by calcaréous-hyaline type
populations largely represented by the Ammonia-
Florilus - Elphidium suite. Bur Ammonia beccarii
and its variants, Florifus scaphus, F. baueanum
Eiphidium crispum and Pararotalia sp. ‘are the
domlnant_forms present in the sediment that is
very‘close_or ‘adjacent to the region of ‘affluent
discharges and in the’ downslopé channel.
Hence, it is clear that these -are ' the most
tolerant as well as the most abundant species.
Further, the specimens encountered are large
in _sizer, . robust lin appearance, and most of the

ammonias are megalospheric. Ammonias may. -

be considered as the most 'dombinarnt above all
Ammonia beccarii ang

some of . its variants appear . to reflect thair

other'species present.

ability. to compete successfully and reproduce
in the modified’ envnronment to an ‘extent of
complete exclusnon of other specles Wthh

may have -an E adverse xmpact on - the envn'on—'
ment.’ Thls ‘species is also dominant in the:
deeper part of the channel where . the effluents’

have a downslope transport lnto the open ocean.
These calcareous species are also the dommant
llvmg forms in the reglon._

fdﬂAMl_NngéALAB’U,N‘DAN»’CE OF COLA BAY' REGION OF GOA™ -
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Further analyses of the- samples showed
that A. tépida, A. parkmsanlana, Cibicldes pseudo~
unqarianus, Elphidium paeyanum Ca/ca.rlna calcar,
Quingeloculina ’ seml_nulum are com‘monlyg found:

_on -bq.th sides of the channel through which the

efluent discharge flows: however, Florilus scaphus,
F. boueanum, and Pararotalia sp. are. aiso found

‘to be present and thus represent a low incidence.

itis very mterestmg to note here that- 3’128/”73
striatula, Gavelinopsis complanata and Gyrordlnldes: .
sp. are rare but they are characteristically’ absent’
in'the channel area. This indicates that they
are not tolerant to the modified éﬁ‘i/lrohment‘
caused byi_the efflqer-l‘t_; .d‘l,_sqha.rge in the region.

it is observed that ‘agglutin,ated species
like Milliammina -fusca, Textularia agglutinans,

-Trochammina sp, are less tolerant to the effiti-

ents, hence they are neither found near the.

point of discharge, nor in the channel bBut are" '

found quite far away where the effluents have
adlspersnon, dilution  and movement, and‘thusi
the toxic effect has pdssibly become: ineffective;

This reflects the shan'ge in habitat condi_tions &

©at these locattons But égglutmated species

like Eggerella advena dominate the foraminiferal
populations in such areas which are adjacent
to the industrialised shores (Schaefer, €t al.,

1975). However, Schaefer (1971) believed that
the high variability of foraminiferal species and
their abundance in nearshore enyironn_‘\ents is
mainly due to turbulence and _bdttom current

action. They may be partiy true ln'the 'cavsebof :
Cola bay area where the foramlnlfe‘:ﬁal popu-
lation in the beach environment shows a high -
variability. Bandy ef 8/, (1964) have observed.
that foraminiferal abundance trsnds‘are-ndrmas

lly parallel to shore-line but they become altered .

"at the discharge or outfalil éreas; bru‘t the present

authors have noticed in the study area that ths

alteration of foraminiferal trend is ‘more radial.

‘Benthonic foramlnlferal sutte of Ammonia- Florilus '

Elphidium is many times abundant in the

affected areas than ' in normal  ‘conditions of :

environment, Thus calcareous foraminifers are
found to. be very ‘abundant over: all other types

in the lxvmg populations also ‘Some of the wlel. .
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' :known pollution’ indlcator specles hke Bulim/ne/la
re/egantlssrma Bu/lmma

enwronment required for them is possibly caused

by dlfferent type of pollutants.

Furth'er studies on solution effects "on‘relict
and living populations, abberrant growths in the
living populaiions, 'sp‘e’ciA'és 'diverSity and relation-
ships of specues ‘and specnes groups to ocean
pollutlon and relattonshtps of foreminifera with
o;gani,c carbon in sed:ments are underway.
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~Margarita - denudata
'»-Eggrella advena and - others are not" present - -
in the study area as the nature of the modtfsed, :
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