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ABSTRACT

'Macrobenthic samples were collected from 28 stations covering an area
of about 340 square kilometres in the Bombay harbour and Thana creek. Obser-
vation on benthic productivity clearly indicated three different zones of produc-
tion in the surveyed area. The creek head an area of about 4 square kilometre,
bad a rich macrobenthic biomass of 12,710 kg/km? (dry wt.). A zZone of medcrate
benthic standing crop ( 1,660 kg/km? ) was neoticed in the barbour region bet-
ween stations 9 and 24. Lowest production was confined to stations 4-8 of
the creek region and stations 25-30 of the barbour with a benthic biomass of
440 and 220 kg/km? respectively. Polychaetes, bivalyes, gastropads, crustaceans
and cchinodcrms, were mostly represented in the macrobenthic fauna, Poly-
chaetes were evenly distributed whereas molluscs and crustaceans were
patchy and restricted in their distribution. In terms of biomass (dry wt.)
bivalve accounted for 44-66%, crustaccan 18-40%, gastrepod 8-13%,
polychaete 3-4% and echinoderm 0.3% However, numerically
polychaetes  were prcdominat_lt ( 58-669% ).- A reductlon in the benthic
productivity was noticed from I-15 m depth., Aggregations of Meritrix ovum
between stations 1 ard 3 accounted for the rich benthic productivity at the
head of the creek region. The poor benthic productivity in the remaining creek
region might be due to the higher pollution load between stations 4 and 8. 1In
gencral, beothic productivity in the surveyed rcgion was comparatively lower
than the reported values from west coast of India, ’

INTRODUCTION

Some species and communities of benthic fauna are often regarded as
being the best indicators of orgasic pollutien because of their constant presence,

* Paper prasanted at the symposium on ‘‘Multiuse of the Coeastal zone” held in
November, 1975, C.\.F.E, Bombay, under, the asuspices of the !ndian Fisheries
Assaciation.
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re}ahvcly loog lifc span, sedentary or eluggish habns, erd dlﬂ'ering to]erauce o!' ‘
stress. It is well known that environmental or. po-!hmonll ‘changes often lead 7
to alterations in'the distribution and abundance of benthic amma]s Thercfore, 7
- the pattern of long term changes in water quality will have a definite impncl on
the sessile benthic communities. PFusther, it is poss;ble to enumorate the prin-
cipal species of benthic animal present and also to assess the depsity . which may
reflect the presence of pollution in an ares, There are several studiés on benthic
organisms in the estuaries, near and off shore waters of Indian coasts (Pamkkar-

and Aiyar, 1937 ; Jones. 1950 and 1951 ; Seshappa, 1953 ; Kurian, 1954 ; Deui‘ -

and Krishnan Kutty 1967, aandb; Desai, 1971 and 1973 ; Parulekar, 1973 ;
and Parulekar and Dwivedi, 1973 and 1974 ). 1n the presest communication

an attempt is made for the first time to correlate benthic productivity mth the

prevailing pollunon load in the Thana creek and Bombay harbour.
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" MATERIAL AND METHODS. -
~ Aclose net work ‘of thirty one stations were demarcated for the presernt
study in the Thana creek and Bombay harbour region comprising an area of
areund 340 km? ( Fig.1). A few shallow stations { 16,27 and 31 ). could not" -
be covered during the survey due to the presence of mud flats in theregion.

~ Menthly collections of benthic samples were made at all stations ‘from Janwary
to April, 1975, Samples' Were collected by using a 0.02 m? van Veen grab.
One hundred and twelve benthic -samples were collected. ~The samples were -
" sieved through 0.5 mm. stainless steel mesh and the material retained onthe .

sieve was preserved in 5% ncutral formalin, for desailed examination, Biomass
was oalculated on dry weight measurements, The biomass vaiues of molluscs
- were estimated after removing their shells, The crustaceans were treated with
5% Hel for dissolving exoskoleton. The weights were determined after drying

. them in an oven at 100-110°C until constant weights were obtained (6 to 8 hrs).

The colour and the nature of sediment samples were determined by visual exa--
 minations, Water samples .rfor Physico~chemical parameters were collected
from the bottom by means of Nansen bettles, Temperature was measured
by using a reversing thermowmeter and salinlty was determined by Moher
method. Dissolved oxygen was estimated by Winkler method. Depth was
*"measured with a8 lead live or “Echo-sounder”. Organic matter in sediment
was estimated by following the method of EL Wakeel and Riley (1956).

“Description of the area: The Thana creek and Bombay harbour tegibnl ..
(Lat. 18° 55" Long 72° 49" ) extend over a distance of about 40 km in length
and cover an area of about 340km? ( Fig. 1 ). The harbour region fis deeper
and wider compared to the creek region of about 16 km which is very narrow*
and shallow. About 20 mgd of domestic sewage and 7,316 M%/d of industrial
waste are discharged into the oreek through varioys inlets, drains and pipelines.

The Ulhas river joining the creek is a major source of fresh water during
mopsoon months.

~ RESULTS
1. Physico-Chemical Conditions (Table 1)1

The substratum is mostly of sandy mud in the Thana creek and Bombay
‘harbour. However, close examination revealed three different colour zbhcl of
thz sediment ; viz (1) the soft greyish sandy mud (montly'from the creck region)

" (2) the soft light brown sandy waud ( mostly from the harbour region’) and
(3) the soft black sandy mud ( between the stations 12 and 15). The third"
type of substratum indicates a reduced state of the sediment as d"l‘elult of
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pollution. Th° C'“k g 6ompatatively Shaliow w1th a depth ranglng from:} L

1.5t0 7.1 m. The depth in the harbour: reglon vanel from 4 to 15 m.” Tho -
‘- vamtionm depth is mostly dne to the ndal cﬂ'cct B ROt Y Pty

P

The bottom lemperature slwws a s;gmﬁcnnt seaaonal Varmtlon The_-fﬁ‘--“".
N monthly variation in bottom temperature range between 23.3°C-and 30 3°C.
The lowest and highest values are recorded duriog January and April respec-f- o

- tively. =~ The bottom salmlty values dxd not dlffcr apprecmbly dunng the penod‘-z o
ol study.iThe values are qune stable with & range between 34,69% and 38. 95%,+
. The values’ ‘of dissolved oxygen content, are - -observed to ‘be spread over a' ‘wide

range in the Thane creek (2. 74-5.12mlj1 ) ‘and Bombay harboar. ( 3. 20 -5, 94

ml/1 ). In general, the valies show an increasing trend from Thana creck to
Bombay harbour. The percentage of organic matter vatied from 1.0 to 3 9 m
the creek and harbour and showed no corre]atlon L : -

Z.-; Populaizon [

The results of ths quantx'tativc exemination of 112 snmples for the macro- ;
benthic fauna collectcd durmg January to ApnI 1975 are gives in Table I and
'FlgureBZ 5 S T
[ T

' ‘Faunal composzzwn and dzsmbunon ( Fzg 2 and 3 ) ‘
o Polychaetes, bwalvcs, gastropods, crustaceans and cchinederma, wero the '
~ most common groups in the collections. Bivalves were the most dommant

’ componcnt of the macrobenthic fauna especially at the Thana creek durzng the - -
period of ntudg "They contributed 48 - 68% in terms. of blomals and 23 - 27%
by numerical. abundance. A higher agpregation of Merirrix ovum between”
stations 1 and 3 accounted for the greater numeriarl abundance and hxgh blo-'
mass They were recorded from most of the stations cxceptmg the stations 13,
14, 18, 29 and 30.

Polychuetes were the second dominant group which showed an even
distribution from station 1 to 30. They were the only group represented at
stations 29 and 30 during the entlre peried of study. In number and biomass
they accounted for 58 - 66% andS 4% of the total macrobenthic fauna res-
pectively. On the other hand, crustaceans were restricted in their distribution:
and were mostly recorded betweep stations 11 and 24 excepting the -stations 14,
15 and 21. Occasionally they were recorded at stations 2 and 5. They formed
18-40% of total biomass and 4-8% of total macrobenthic populations. Domfnance
of annelids and abundance of crustaceans both in biomass and numarl'cai
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Fig. 2—Percentage composition of macrofauos in the Thana creek and Bombay

karbour during January and February.
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number of the macrobcn!hxc {aupa were noticed ( Parulekar, 1973) -{rom the
Central West Coast of India.

Gastmpeds wers uneveniy distributed frcm atation 1 to 30. They
account for §~13% of biomass and 3-6% of tota]l macrobenthic fauna. The dis-
tribution of echinoderms were restricted to the stations 6, 7 and 28, They
were mainly represented by bdrittle stars. They accont for less than: 2% by
numericnl count of the total macrobenthic fauna. '

‘3. Biomass { Fig. 4and 5)1

- The biomass values showed characteristic and uniform steep &ll,.:frbm' :
statiop | to 4 during the entire period of study. Between stations 1 and 3
biomass values varied from 3 to 27 gm/m2 ( meant 12.7 gm/m?), which indi-
cated, a high macrobenthic standing crop in the segion, The mean values less
than 0.5 gm/m?2 are recorded from statjon 4 to 10 and 25 to 30, which iadicated
a poor benthic production in the regios. Moderate production emounting to
an average of 1.6 gm/m? was observed from station 11 to 24,

During January high biomass was observed at statiors 6, 12, 18 and 23
with-values 2.9, 1.6, 3.4 and 4,0 gm/m respectively. 1n February high vaiues
were récorded at station 2 followed by statioms 12, 17, 20 and 22. A sfinilar
trend was-observed during March at.stations 2, 11,17, 22 end 24, In April the . .
peaks appered at stations 12, 17, 19 and 23, ‘ '

The ssasonal distribution of biomass ( Fig. 4) olearly indicated the
- greater standing crop at stations | or 2, 11 or 12, 17 t0 20 and 22 to 24 with a

graduaf reduction in the bjomass values from the head of the Thana creek to the '
mouth of the Bombay harbour. The lateral distribution of benthos ( Fjg 5)
showed three distinct zonations viz 1 a rich, moderate and a poor benthic: zonn '
in the Thana creek and Bombay harbour. :

DISCUSSION

A mean benthic biomass of 2.37 + 1.53 g/m? (at 5% error) was observed
in the Thana creek and Bombay barbcur regions during the premonsoon period.
The reports from the near shore regions off Calicutt ( Seshappa, 1953 ).and
Travancore coast { Kurian, 1954 ), showed the bentbic productivity of 10 to
35 g/m? ( wet weight ) and 18 kg/m? { gross net weight ) respectively. A benthic
sfanding crop of an average 6.37 g/m? ( dry weight ) has besz reported along
the 10 fathom line off Cochin ( Desai and Krishnan Kotty, 1967 b ). Further
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studws (Desai 197 1) revealed an everage mollurcen etandmg crop of 13 7 g[m‘i
Cima eandy—mudy bottem (. depth 1 10-12 m )-of the near shore. region off Cochin.
Reoent studics have- showed a rich benthic fauna of 13.68 g/m” (deptht5m)
“and 10 g/m3 { avernge depth 1 35m) of the- central west coast: of India
¢ Parulekar 1973 ) and off Dwarka Coast ( Kasinathan ef al 1977 ). Considering ‘
these previous: observatrons _along the west coast of India.the average benthic
- biomass obtained from lhe Thana creek and Bombay barbour regrone ir very
low. HOWchr the average benthic productivity of 13.71 * 5.61 g/m? (at 5% -
_ error) in‘a 5 m depth zone in the head of the ‘creek regron (Sto.t1to3)is -

_very, close to an average benthic product vity of 13.68 g/m* from a similar depth :. E

“zonie of the Central West Cost of India (Paruleker 1973 ).

Salrmty is rnvarreb!y stable in the regions presectly surveyed The nefure o

~ of substratum {soft sandy mud) also did not vary much except a change in colour -
of the scdiment. It is evident from the results that the salinity and substratum
seems'to have no siguificant effect on the aburdance of benthic enimals in the
“Thana creek and Bombay harbour although the influence of these physical
factors on benthos have been reported earlier ( Sanders; 1958, Beljaev and
Vmogradova : 1961, Sokolova and Pasterpak ; 1962, Desai ; 1971 and 73, and
'Parulekar and Dwivedi; 1973 and 74). The range of variation in depth
( 1-15m ) is limi‘ed in these regions, & reduction in the benthic productivity is
noticed from ~hallow (average depth t5m) to compacatively deep regions

( average depth : 10 ). ~ Although, the entire ere_ek region is shallow ( S m ), the
benthic productivity at the head of the creek ( Sto.; 1 to 3 ) is much greater
(12,71 * 5.61 g/m? ) than the remaining ereek region ¢ 0.44 + 0.20 g/m?2).
¢ However, the benthic productivity in shallow regiens ¢ average deptht 4 m ) of
the harbour area ( Stn. 19,11, 12, 13, 17 and 24 ), is comparatively much better
(248 + 1.53 g/m? ) thap the stations between 4 and 8 of the creek region, But
a definite reduction in the benthic standing erep (0.80 + 0.51 g/m2) was
observed in the remaining part-of the harbour area ( average depth ;10 m ).

- The reported benthio biomass ¢ 0.68 g/m?) from the central West Coast of
India along the 10 m depth zone was also low { Parulekar, 1973 ). About 50%
oi'the the total benthic productivity of the barbour region is contributed by an
area of about 100 Km* between stations 17 and 24 whereas the rest of the
stations between 9 and 15 ( 70 Km?) and 25and 30 (120 Km?) account for
the remaining 50% productivity of the barbour arcs.. A low benthic standing.

~ crop ( 1.18 g/m? ) between stations 9 and 15 is chiefly attributed to the effect of
industrial waste and domestic sewage from the creek ( Stn. 19 to11) and
rolluted bottom as revealed by black sandy mud (Strr.l 12to 15). The very
low benthic productw:ty ( 0 22 glm2 ) between stations 25 and 30 in the harbour
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rcglon, is parhapa due to hlgh concentratlon of i\uponded mmcr ( 200 mg,ll

| ~recarded in this region’ durmg ‘the_-entire period of survey. ‘The hm,h turbld

~ condition of the water might have. an adverse eﬂect on tha settlement of larvae :

K _'and tias resumug m a p2or baathie standing crop in this te;ion. e

The total m:crob,uthlc stsndmg crop at the head: of the crcek (Sta. : -3
" area 4 Km? ); the rest oftho creok uglon( Sto. ;410 8 ; area 46 Km?) sad the

harbour region ( Stn.1 9t030; arsa 2)) Kn¥), is: ca.l...llatcj - 30,849 Kgo o V.

20,240 Kg., 3,77. 000 Kg. (dry mlght ) talpcctwely. The expecled mncroben-
thic staadidg crop in the entire creek rogion (50 Km®) is about- 6,35,500 Kg.
wiereas the observed value stiows only 71,080 Kg, A great rgductlon in the
benthic standing crop valde id the creek region is mainly bacanse of a zone of
very low beathic productivity of 20,250 Kg. between stations 4and 8. Further,
the head of the creek: region- accounts for about 0% of the total benthic
~ staading crop of “the catire creek rezlon. The benthic productmty in
the head of the creek region is as0at 12,710 ,Kg. /Km? whereas the rest of
the creck aroa coatributes oaly 44) Kg./Km.% ‘It s about 1,300 Kg,/Km.?
in the harbour region, The reason for the very law baathic productivity of
440 Kg, /Km inan area of about 46 Km.3 ( Stn.; 4ta 8 ) of the Thana oreck
region, is mainly due to the discharge of industriu! waste and domestic sewage -

. in the creek region betweea stations 4 and 8. However, the banthic producti~ -

vity in the Thaoa creck and Bombay harbour regions, by ltself, is comparatively ¢

much lower, considering the previous observations on dlﬂ'erem pear shere
rcglons of the West Coast of India, :
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