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India with her long coast line and fairly wide
continental sheli’ and slope occupies a prominent place

among the fishing nations of the world. 0! the total
fish landings in India, about seventy five per cent is
recorded iron the West Coast. The coastal area of Kerala

having o distance of 560 lm north-south is characterised
by s narrow strip of land betwen the Arabian sea and s chain
of backwaters and lagoons with access to the sea at diiterent

points through outlets. The continental shelf of this coast
has a gradual slope up to ten fathom, beyond which there is
a steep tall. The climatic condition is influenced by two
nonsoons. the south west monsoon and north-east monsoon

respectively. The distance of the 100 fathom line from the
shore varies from 82 m at the north to 45 m at south. The

sore important south-west monsoon break over the literals

normally during the first week of June and continues till the
end or August or early September. The south-nest coast ot
Kersla supports a rich fishery especially demsrsal in nature
where one of the richest prawn fishing grounds is located.

the large sized species of prawns suitable for export trade
are comparatively more abundant in the southern section or
southwest coast where the substratum conditions with nutrient

laden mud banks present ideal environment for prawns to
thrive.
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Fiehing in Indian eeae is generally confined to a
nrrow coastal belt and the offshore and deep nee waters are

practically nnexploited. On the east coast, the sea ie
rough and surf beaten and the fish landing centree are few
in number ecattered far between on the opcn.coaet. On the

west coaet, the ace ie comparatively calm except during the
months of June, July and August due to heavy south neat

monsoon. Fishing in the coastal waters of south neat coast of
India especially bottom trawling for the valuable species of
prawne commenced two and halt decades back, intensified in

the succeeding years extending upto a depth of 25 to 40 metres.
In the earlier yearn Iilhing commended oy Bovember or December

and ended in May. But in recent years the fishing operations
are suspended only during the peak of monsoon and hence the

fishing commences by September and continue to June.

Enphaeie in the marine fisheries sector and ite
modernisation resulted on the mechanieaticn of tiehing crafts
in large numbers and the evolution of better and more efficient
tiehing genre. In the inhere waters of eouth wont coast of
Kerala a large number of nochanieed vessels of claee 32 - 36

feet (overall length), operate continuously. The intensity
of the fishing activity at the dangerous level in the



inshore areas can be estimated by the occaional clashes
between the mechanised and indigenous tishernen forcing the

Government of Maritime States to introdupe legislation.
Large varieties of specialised bottom trawl nets have been
developed for the exploitation or betton fishery and most or
the fishing units are of a high operational efficiency in
the coastal waters. The hoary bottom trawl nets with the
accessories like otter beards sweep the entire area disturb­
ing the environment of the bottom dwelling animals. Indisori­
sdnate trawling, in addition to reducing the catch per unit
etfort of the bottom trawler: upset the environmental balance

of the bottom dwelling animals affecting the Iishery also.
On this hypothesis, while the pelagic trauls are large with
large mesh openings in the frontal area oi’ the gear, compared
to the otter trails, it may be less harntul because (a) it has
a natural filtrage (b) it does not directly damage the environ­
ment, a credit which cannot he claimd by the other trawl with
its hoary ground gear and otter boards continuously churning

up the sea bed(Garner, 1977). After the state or Maharastra
the largest number of trawl gears are operated along the
Kerale coast (Anon, 1978), Shelter from excessive bottom

disturbance is a condition for the survival of many forms of
animals (Holne, 1961). It should be realised that it is not
only pollution or streams, lakes and the surrounding seas
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that is threatening the country and the Iihing industry
in particular, but equal attention must be given by benthic
ecologists tor the protection or sea bed from heavy disturbance.

The significance of substratum.and the role of benthos

as important factors of sea productivity and their contribution
to the economy of the sea have been the field of investigation
in different parts of the world. The knowledge of animal benthic
populations also contributes to a better understanding or the
ecological factors atfeeting commercial spcies of fish and
crustaceans. After Petersen and Boysen Jensen (1911),
Petersen (1913, 1918) and his co-workers in Denmark have

stressed the part played by the bottom animals in the economy

of the sea, e number of workers have investigated the benthic
fauna in the different parts of the world. Kirsop (1922),
Shelford et al (1935) and Hartman (1955) have investigated
the Paeifie fauna. Parker (1956) made a detailed series of
studies on the fauna in the gult of Mexico. The studies on
the Atlantic fauna date beck to the qualitative surveys of
Sumner ct al (1913) followed by those of Coulee (1930) and

Alles (1934)- The earliest investigation in the English
channel off Plymouth is that of Allen (1899) who made a

qualitative survey of the bottom.fauna in that area. Several
other past and recent studies by different workers have contri­
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buted to the knowledge of the bottom.fauna, the important

among them being those of Ford (1923), Davis (1923, 1925),

Smth (1932), Sparek (1935), Dexter (1944, 1947), Helms (1950,
1953, 1961, 1967)» Jones (1950, 1951, 1952), Ursin (1952),

Sanders (1956, 1958, 1960), Iigley (1956), Sticlmey and

Stringer (1957), Weiser (1960), Mclntyre and Eleftheriov (1968),
Kemp! (1970), Pishelaon (1971), Savich (1972), Gage (1972b, 1974)

In addition to the above works, the more recent studies of

Manse (1972), Gage (1972a), Buchanan and Warwick (1974),

Buchanan et al (1974), Warwick and Price (1975) and haknto

fouchiya and Yasushi Kurihara (1980) dealt with the bottom fauna

with special reference to the macrobenthos.

The earlier studies on bottom fauna in Indian waters

were those of Annanale and Kemp (1915, 1916) and that of Stroll

and Annandale (1922). Later Samuel (1944) described the
animal communities of the see bottom of the Madras coast

followed by other works on the bottom fauna of the Bay of the

Bengal coast by Ganapati and Lakshmana Rae (1959) and Sokolova

and Pasternak (1964). The other important works on the
benthos of the lakes and bays of East coast includes those of
Radhakrishna and Ganapati (1968), Patnik (1971), Rajah (1971),

and the comparative study of Ansari et al (1977) of the quali­
tative distribution of benthos in the Bay of Bengal with those
of the Arabian Sea.
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In the Arabian Sea Kurian (1953) operating a dredge

collected fauna and related their occurrence and distribution

to the bottom deposits of the Travancore coast. The qualita­
tive studies of Seshappa (193) dealt with the bontnos of the
inshore sea bottom of Malabar coast. Later Knrian (1966, 1971,

1973) and Reyman (1973) carried out investigations on the bottom
fauna on the south-neat coast of India and shelf benthos of the

northern part of Arabian sea respectively.

Parulokar (1973) described the fauna of Goa and Bombay

ooaatswnile Parulekar and Wage (1975) dealt yith the qug11tg_

tive aspects of banthio macrotauna. Dwivodi gt,g1 (1975)
studied the environs or a savage outfall tor distribution and
abndance of benthoa and bacteria in Panjia, Later Anaari_et_a1
(1977) and Harkantra‘g1gg1 (1980) conducted investigations on

the qualitative distribution of nacrobenthos in.tiYe shallow

bays of the Central west coast of India and bentbos of the
shelf region along the west coast respectively. The estimation
of bontbio production in the estuaries has been carried out by
diftarentiworkors (Deaai and Krishnankutty (1967), Harkantra

(1975), Paruleker and Dwivodi (1975), Ajmal Khan Q_§,_Q_]. (1975),

and Paruleknr q§_gl (1980).

Benthic marina animals are classified into two ecologically
aa

different groups, epifauna and in:taunaAdeacr1bed by Petersen (1913)
and further defined by Thoraon (1956, 19578, 1958). The animals



I"
‘i

of epifauna living on the bottom.surfece are abundantly

seen.in the shallow coastal waters especially in the inter­
tidal zone and are subjected to.great fluctuations in environ—
mental conditions. They depend upon the occurrence of suitable
substrate for their establishment. The intauna live in the

substratum on the level bottom portions of the sea floor.

Benthic animals are divided into three groups according

to size (1) Macrobcnthos (2) Mydobenthos and (3) Microbenthos
(Mare 1942). Because or the variation in the mesh size of the
sieve used by different workers, there is no clear demroation
to separate the three categories of benthos and the finest sieve
used for lower sise limit of macrobenthos-nod, lie in the
range between 3.0 and 0.5 mm. Damodaran (1973) in his studies
on the benthos of the Rarakkal mud bank:used a 1.00 as round

mesh sieve tor screening the grb contents and categorised the
animals retained in it as macrobcnthol.

Except for the benthic studies done in eight stations
of a and bank in Narakkal by Damodaran (1973): no detailed

investigation of benthos has been carried out in the other and
banks appearing along the Kerala doast. The present study was
undertaken with the following objectives: (1) To study the
distribution and population density of macrofauna of the
coastal belt of south west coast of Kerala within.a maximum
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depth of 45 metres tron Melippurem (Cochin) in the north

to Alleppey in the south, which ie one of the meet intensively
exploited regions. (2) To evaluate whether there is signi­
ficant difference in the number and dietributien of animals

in the mud bank regions and other intermittent stations. \
(3) To examine the effect, if any, of the bottemletebility,
on the distribution of fauna in the region. (4) Te study
the influence of the environmental paremtera on the diatri­

bution pattern of fauna. (5) in etudy the nature and deptfieiee
distribution of the benthic fishery. The fifth profile (profile B)
wee selected for this purpose.
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2 . mesa pus LED graces
2.1. Qggatign of stations

The sites of samples collsct1on.sere tired along five
transects at right angles to the coast (Fig.1). Along the five
transects, starting tron,south, the first, second, fourth and

fifth were in the three md bank regions at Alleppey, Saudi and
Mhlippuren. The position of the third transect was fixed in
between Alleppey and Saudi mud banks with a view to examine

whether there is any significant difference in the taunal
assemblage and the texture of the sediments of the substratum,
from the stations selected for study in the mud bank region.
The area chosen for the atudy covered a total distance of about
Ditty R1 1°I8t@rI 0

Bach transect consisted or six stations located at

5,10, 20, 30, 35 and 45 metres depth making a total amber of

thirty sampling stations. The stations located beyond 20 n
depth are outside the and bank regions. The stations near the
coast were fixed with the help or land bearings and the distant
ones towards the sea by dead reckoning. As the stations extended
to a distane or about 60 km. and suitable vessels were not

available during all the seasons, each of the station.was sampled
three tines in a year.



Pig. 1. Map showing the positions or the stations
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The sampling was conducted on board e 50' research our

fishing vessel fitted with an.engine of 160 H.P. The samples
tor benthic animals were collected by operating a Petersen grab
of 0.1 :2 area. Important environmental parameters such as
temperature, salinity and dissolved oxygen.sere studied tron
both surface and botton at eaeh.station. The physics-chemical
nature of the sediment was also studied. The collection of

data was done in the years 1972 and 1973 and in each year,
sampling was done during tbs months or April, August and Decembr

corresponding to prenonsoon, monsoon and postnonsoon respectively

1’-2- .11.z.2=2ar.2.9i'z

Surface water-temperature and the bottonesedimmnt

temperature were observed in each station along with the
collection of benthos. the surface water temperature was
recorded dipping an ordinary centigrads thernoneter. The bottos
temperature from the sedinsnt was recorded by inserting the

ordinary thermometer in the and as soon as the grab was hauled
up and emptied on board the vessel. The bottom water temperature
was not recorded because of the observation that there was not

any significant difference between sediment temperature and the
bottom~water temperature.

water samples tor the estimation of dissolved oxygen and

salinity were collected together with temperature observations
from the surface and bottom. The water samples from bottom
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were collected by lowering o Nansen reversing water bottle

as close to the bottom as poseihle. The chlcrinity of the
water*wcs estimated using the Mohr method (Brnes. 1959) and

tron chlorinity, the salinity was calculated using Knudsen*s
table. The dissolved oxygen was determined by Winkler method
(Barnes, 1959).

2.3. Sediment

A total number of 180 and samples were collected tor

the study of sediment, six series of samples from each station.

The sediment samples were subjected to particle size

analysis by the combined sieving and pipette method described

by Krumbein and Petti John (1938). Weighed quantities of
dried sediment were dispersed in 0.025 I solution of sodium

hexenetophoephete and was allowed to soak overnight. The silt

clay fractions were separated by thoroughly breaking up the
sedinnte and washing the sediment suspension through a 62 u
sieve. The coarse fractions retained in the sieve considered

as sand were dried in.en oven at 100°C and recorded th weight.

The dispersed silt-clay traction was transferred to the litre
cylinder with distilled weter~to make e euspension.o£ exactly
1 litre and analysed by pipette method. the ecmple taken by
the pipette was dried at 100°C, cooled in s desiccator and
weighed accurately.
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2.4. gottoa faggg

is stated by thereon (1957a) and later supported by
‘Helms (1964), the Petersen grab was found working satisfactorily

for the collection or the benthic fauna as many of the grounds
were muddy and soft. A aturslist dredge ct 28 x 47 cs size

was operated to collect the epitauna. Since the number of
stations were many, two grab hauls were taken from each station

as against the method suggested by Helm and Melntyre (1974)

where they have suggested five samples from each station.

Further the recent survey strategy adopted by Outf and
Oolenan (1979) has recommended animal sampling at a local

area with more stations thsn.intense sampling or multiple grab
samples per station tor man.estimate of organisms with the
smallest possible variance. A small portion of the grab sample
was saved for the analysis of tb texture of the sediment and
organic content. The remaining portion was washd through a
sieve or 0.5 IM»8p9rtuIB screen and the animals retained in it

categorised as nacroraun (Birket and Melntyre, 1971, Dwivedi

ct al 1973) were carefully removed and preserved in 4% fornalden

for later identification as tar as possible to species level and
quantitative study. Ho dead organisms or dead shells of mollusc:
fauna were counted. Numerical abundance, wet weight and dry

weight have been used as the basis of taunal evaluation for this
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study. The wet weight at sscrofeune was taken in the

laboratory after preservation in formaldehyde which included

the weight of herd parts like shells of nolluscs and gut
contents. The wet weight was always taken six weeks after

preservation and is not likely to be influenced by the changes
during preservation. The dry weight was estimated by the nthed
described by Lovegrove (1966) where the animals were dried at

60°C for sixteen hours. The animals belonging to the group of
Mollusce were very small and since it was difficult to remove

herd parts, the weight of these species was taken separately
including the shell (Demodnren.1973). The gut contents of

bigger species like the echiuroid Qcheetostona septegotum
were removed before determining the dry'weight.

The method described by El wakeel and Riley (1956)

was used for the estimation of organic carbon in the sediment.

The organic carbon percentages were multiplied by a teeter at
1.74 to get the percentage or organic matter (Track, 1955).

2.5. Pie her!

The date on the fishery from the regions of the present
study was collected by two methods. (1) Visiting the fish
lending centre at Porekksd md bank and gathering intormtion
on the composition of the fishery from the country crafts landed
there. (2) As the vessel operated for the collection of
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bonthoa was suitable tor stern trawling, a four seam commercial

bottom trawl of oiso 32 metre hood rope length was operated in

six stations of the mhlippurom mud bankn. The trawl gear was

towed for one hour duration in each station from 5 I depth
onwards immadiatoly after the collection of bottom deposits

and water aamplos, corn being taken that the voasol during

trawling kopt the depth of ground constant. Al noon no tho
gear was hauled up and spilled the oatoh on the dock, fiehae
and prawns were sorted, identified and weighed.
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3. MUD §§!KB
3.1. gppgaranee gf mud bang!

In certain localities of the southwest coast of India,
the inshore areas have got a special property of damping the
wave action.and produce areas of calm water e1tn.during the

rough monsoon seasons due to the "dissipation of wave energy

in the large quantity of colloidal suspension in the regions".
These areas are generally known as and banks and locally in
the none of "Chnkara"Ihich.exists during the period June to
September annually.

The phenomenon of the appearance of the and hanks along

the coast of Kcrala fron.timc inmenorial, unique in its forn­

tion and function, makes a.good contribution to the fishery
potential of the state and economic condition of the coastal
fishermen. The Id banks, in addition to affording protection
to the coastal areas fromlsevere sea erosion, have proven to
be fertile grounds for the exploitation of large quantities of
fish and prawns for the local fishermen especially, when other
regions in the sea will be turbulent and unsafe for fishing

operations to be carried out from country crafts and other
small mechanized fishing vessels.

3.2. Historg of the ggd hanhl

The earliest written account of the ad banks dates

back as early as 1678 to 1723 which appear in an.extret from



13

Hamltonw account of the East Indiea in Pinhertozve collection

of voyage and travels given in the Adnniatrative Report for
Travancore, 1860. Dr. King of the Geological Survey of India,

in his report ‘Consideration of the cnooth water anchorages or
lud banlm of Harakkal and Alleppey on the E2-avaneore coast" has

given an account on the migration and formation of the above two

and banks. According to bin the range or movement of the

Alleppey and banks is about 24 km between Alleppey and Porakkad

and that of larakkal I16. bank is nearly 20 lune from Harakml to
Cochin outlet. Briatow (1938) studied the nature and formation

of thcac md bank: which has chad cone light on the origin,
movement, calming ettect and other features of this phenomenon.

Apart from the earlier records and probable theories
describing the origin, shifting and calming effect of the mud
banks, the more recent etudiea on the physical, chemical and

biological aspects oi’ thie phenomenon include those of Selhappa

(1953); Bceheppc and Jayaranan (1956), Rana Sentry and lyrland

(1959). Hiranandani and Gole (1959), and Rao et al (1980).

3 . 3 . Oalggg ettegt

The mad hanks appear close to the chore more or loco

cenicircnlar in shape with the onset of southwest monsoon. The
boundaries of the mid banks which stretch along the chore can be

demarcated very clearly by walking along the seashore. The



19

boundaries normally tall between 3 to 6 kne. The and bank:
extend seaward to c depth of 10 to 15 n. The cud bank! can

easily be dictinguiehed by the absence of waves, while heavy
heaters laeh upon the chore on the boundaries of the hank
during the southwest nonloon. The bottom eediment in the and

bank region undergoes considerable ehangee in its consistency
and composition during this period.

The nest prominent feature of celmoec, which character­

ieee the appearance of md banks, has been described by different
workers. ‘While cone earlier observers attributed the damping of
waves in.the ud benk;regione to the presence of oil in.the mud
and to its very soft and plastic nature, lben.and Russel (Du Cane
et cl, 1938) were of opinion that oil is not preecnt in the
eedimente of cd banks, and a thin film of-oil it at all present,
could not produce the calling ettect. The generally accepted
view is tat the md when in cepeneion increeoee the ratio of
vieooeity of the medium to its density, which causes the propa­
gation of wevee difficult and their eubeequent damping. The tur­
bulent een during the eothweet monsoon provides sufficient and

continuous source of energy which keeps the and in auepeneion.

3.4. Theories gt and bank forntion

The exact mechanism of and bank formation, the damping

or wave action, calmness, shitting or the banks and dieappearanee
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are not clearly moan. According to the available records
there are about twenty places where the and banh have appeared

sometime or ether. At four regions along the coast, vie. Oalicnt,
Halippuren, Saudi and at Alleppey/Porakkad in the south, the

appearance of the mud banks is an annual phenomenon. OI these

the meat important and well delineated mud banks are the

Malippuran mud bank north of Cochin and the Porakkad and bank

appearing south of Alleppcy.

The tormtion ct the mud banks have been explained by

various theories. According to the earliest explanations found
in the compiled report of Du Cane et a1 (1938) the md banks are

found by the flow of lad tron the baclsratera by hydraulic pressure
through some subterranean channels in the narrow strip of land
that separates the backwaters tron the sea. Water level rises
in the backwaters during the southwest monsoon months due to

the discharge of flood waters tron a large number oi‘ rivers. The
continuous stretch or backwaters separated from the eea by the

narrow strip of land and reports of ‘mud volcanoes‘ or cones 'of

mud bursting up over the surface ct the Allcppey and bank: are
considered as evidence in support oi’ the theory. But the

results of the analysis of the mud sample from the Harakksl and

Alleppey mud banks and those from the backwaters did not chow

any such similarity in the texture of the sediment. Goggin Brown
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(Du Cane et sl 1938) analysed the boring conducted at Alleppey
and Cochin and stated that "the character of the sediment as

revealed by the boring records is sufficient to rule out the
possibility of subterranean channel through them by means of

which some earlier observers sought to explain the origin of

the and banks". In the present observations in 1972 and 1973
the Alleppey and bank appeared in the second week of June after

the onset of monsoon. The water level in the backwaters was not
such higher than the pre-aensoon level to cause an increase in
hydraulic pressure so as to bring a flu of and from the backwaters.
Similarly the Saudi and Malippurel mud benlm appear very close to

the Oochin barnouth where there is no significant difference in
the water level in the backwaters during monsoon.

The second theory suggests that the rivers and coastal
currents play a significant role in the formation of the md banks.
The areas where the mud banks appear are within e smll distance

from the math of the rivers except at Alleppey, where no river
exists now, eventbough it is believed that an opening had once
existed (Du Cans at al 1938). These rivers discharge plenty of
sediment along with flood waters and the low salinity content of
the water daring monsoon keeps the sediments in suspension for

long periods. It is also possible that the fine sediment brought
by the rivers is carried along the coast by the coastal currents
for some distance before settling dosn.as deposits. But the
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occurrence of some of the md banks along the coast far away

from the river mouths does not allow to accept this theory
conclusively.

is the ad bank forntion is very characteristic of the
Kerela coast and of economic significance, some recent workers

have attempted to explain its appearance and other related
aspects. Rena Sastry and lyrland (1959) attributed the formation
of the mud banks to the "upwelling and divergence near the bottom

between 20-30 n along the coast line" which produce vertical

accelerations resulting in the lifting of bottom waters and bottom
mud. Hart and Curie (1960) reported that upwelling can lift up
bottonsedimcnts as occurring in the Bcnguela upwelling region.
But the more recent studies of Yarns and Kurup (1969) states that
it is doubtful whether an overturning of subsurface water as
occurs along this coast can bring up large quantities of mud

from the bottom and keep it in suspension for a sufficiently
long period. According to their field observations and wave
refraction studios, regions of the sud banks forned a zone of
converging littoral currents for higher period waves, which in
turn form rip currents carrying finer sediments offshore PIOTBDP

ting the onshore transport of sediments by saves. This results
in the loealistion of the finer suspended sediment st the rip
head. The onshore transport of bed load by higher period waves
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ndght he occurring all along the coast Just totes the monsoon
and during the monsoon period. The formation or the Id banks

takes place in the region where the onshore transport of bod
lead meets with the offshore transport of suspended mtter by
the rip flows, Kurup (1977).

Recently Rae gj_g;_(1980) has classified mud banks

mainly into tour types based on the source of and tor their
formation: (1) Mud banks are formed or subterranean and and
the example is the and bnks at Alleppey. This ad bank exhibit
s slow mmvensnt from one place to other mostly to southward in

direction. The and is supplied tron the underground sources,
and the Vembanad lake system provides the and for its formation

(2) Md banks are formed by the aggregation of eoastal and which

are very extensive but are purely temporary. The bottom ad
present in the coastal Iud belt is churned up during southwest
monsoon. But there may not be perfect ealnnees as the quantity
of mud in suspension may not be enough to absorb all the wave

enery (3) the eeeurrenee of the and banks are caused by the
sediments and organic debris discharged from rivers an estuariee
The huge quantities of sediments and other organic matters

brought by hoary rains of the southwest monsoon are aggregated

at the estuary and bar mouths, usually south of their openings.
These sediments are kept in position by the southerly flow and
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the local eddy currents without being spread out. These
Ind banks are of transient nature. 3.: Rarakkal Id bank
(4) find banks are formed by the accumulation of Ind resulting

from dredging operation. The source of mud is tron the dredging
operations, eriodically done for deepening the navigation channel
Eg.: Mud bank at Yypeen, north of Cochin bar month. According to
them, the calming etteet of the wave notion in due to the and
particles in colloidal solution in water and not due to mud itself

In the present investigation a survey was carried out
along the coast of Kerala from north Calicut to eouth Porakkad

(Alleppey) before the out-break of southwest monsoon in the latter
half of the month or May to identity the probable localities of
and hank formation. Again these places were visited immediately
after the onset or monsoon towards the end or Hay or first week

of Juno to locate the position of the ad hank formation and their
extent and disappearance (Fig.2).

3.5. Porakknd and bag; flallepgogl

The nd hank in Porakkad is an annual phenomenon. In
1972 and 1973 the mud banks appeared during the aeoond week of

June. The position of the sud bank in 1972 and 1973 was between

Perakkad and Amhalapuzha. The and banks at Alleppey and Caliout

were of nbile in nature. But during the period of the investi­
~gation, the md hanks were more or less stationary. The length



rig. 2. Positions whore mad banh appeared alcng the
Karala Coast between 1835 and 1973.
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of the mud bank: in both the yearn were round to be about

6.5 to 7 kn: and had a seaward extent upto a depth ct 12 n.
In 1972 the mud bank.graduelly disappeared by the end or

November and in 1973 it disappeared by the middle of Decenbr.

3.6. Malippugn Ed bag; {Berth of Qocgnl

The mud bank was not as promnent ac that ct Porakkad

and it was found difficult to demarcate the boundaries clearly
in 1972. In 1973 the and bankiappearcd during the third week
or June and it extended to a length or about 9 kme. The and

bank disappeared completely by the middle of Icvenber during

both the years.

3.7. Saudi Ind gag; {South or gochin]

The Saudi and bank occupies the third place in the order
or importance among the three mud banks selected, because of its
indiltinct nature and the absence of clear well deaarcated boun»

darioe in both the yearn of observation. In 1972 the mud bank
appeared late in th tiret week of July after the onset of
monsoon. It extended to a length or about 5 kn: along the coast
and the seaward extennion.wae upto a depth of 12 n. In 1973

the mud bank appeared very late in the third weekzot July and

ite boundaries were very indistinct and disappeared by th eecon

week of September. The eeqpard extent or the mud bank could be
traced upto about 15 m depth.
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The hydrographic investigation in the Indian waters

started in the early years of the 20th century. Annandale and
Kemp (1915) and Sewell (1929) investigated the hydrographical
conditions of the Ghilka Lake on the O1-isse Coast and or the

Andaman and Laeeadive seas respectively. Ehe later important

works on the hydrographical parameters 01‘ east coast of India

were those or Henon (1931), Jayaransn (1951), Rsnanurth; (1953),

Thirupsd and Reddi (1959) along Madras Coast, Prased (1952) for

the Bay oi’ Bengal Waters in fineral, Jayaranan (1954), at Mandapen;
Gsnapati and Bso (1953). Grlnapati and mu-my (1954. 1955). oaneneti

and Ssrss (1958), Lstond (1954, 1958 a,b), Letend and A.'r.Moore

(1972), Rao and Rae (1962) at Wsltsir Coast. Garruthers _e_t __a_l

(1959) studied the layer of sininun oxygen oft Bombay and its

influence on marine biology and fisheries. Bense (1959, 1968)
and Darbyshire (1967) studied the coastal waters of south west
eoast in general. Ohidasbaran and Xenon (1945), George (1953),

Seshapps and Jeyereman (1956), Subrahmsnyan (1959), Rssssastry

and Iyrland (1959) made observations on the hydrographicel

features of the Malabar coast. Rauasritham and Jareyaasn (1960)

node observations on the hydrographical features or the conti­

nental she1;!! waters ct! Cochin. Studies on the upwelling along
the west coast of India by Rananrithan and Rso (1973), observa­

tions by Rae st al (1973) on the oceanographic features and
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abundance of pelagic fisheries, Rae and Rsnanrithsn (1974)

on the seasonal variations in the hydrographie features,
Dsmodaran and Hridayanathan (1966) and Damodarsn (1973) on

some of the hydrographieal features of the Harakkal Iud bank

region and the influence of hydrographieal features on the
physical aspects of the me banks by Kurup (1977) are some of
the recent studies.

‘Q10 RU‘!  Bad diigulilfln

4.1.1. Eeggraturez Ehe details of surface water temperature
and bottom sediment temperature are given in Pigs. 3 - 12. The
fluctuations in the surface temperature are very wide in the
Arabian Sea whereas the usual range along the Indian Coast is

from 23°C to 29'C. In the Bay of Bengal the usual range of
surtaee temperature is between 27 °C to 29°C and the fluctua­
tions here is much lees than in the Arabian see. In the southwest

coat of Indie, the nininun surtaee and bottom temperature has
been observed during the period or soutmost nonsoon and the

influence of the monsoon on the hydrography oi’ the Kerala inshore

waters and on the me bank regions have been investigated

(Damodaran and Hridapanathan 1966, Danodaran 1973, and Kurup 1977:

In the present investigation the mximun surfaee temper­
ature observed was during the month ot April 1972 and 1973- The

naximus surface temperature oi’ 32.0% was observed in station
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Ho.2 of profile A and station Ho. 19 of profile D, and the

minimum surface temerature at 27.1°0 was recorded in station
No.25 of the profile E in 1973. The maximum bottom temperature

or 31.00 was observed in station No.7 in profile B during
April 1973. In this station both the surtaee and bottom
temperature were almost the sane. The minimum bottom temper­

sture of 23'C was observed at station 22, 23, 24 of profile D
and station '50 oi’ the profile E». During December 1972 on the

whole the surface and bottom temperature in all the 30 stations
oi’ the 5 profiles varied from the minim: of 27.1°C to a
maxim: of 28.-7°C and from 26.6°C to 28.4°O respectively. In

April 1972, the surface temperature varied from a minimm or

29.290 to a maximum of 31.7°0 and the bottom temperature from

a Ilnimm of 27.9°G to the maximum 31°C. In August 1972, the

minimum aurtaee temperature observed was 27.4°C and the maximum

was 30.2%. The temperature in the bottom sediment varied

from a minimum or 23%} to a maximum oi’ 31.4%‘. Exeept in a
very tow stations, the bottom temperature recorded was always
below that of surface temperature. In station where the bottom
temperature was above the surface temperature, the difference

of teweraturo varied from 0.2°C in station 13 during August,
1972 to 1.6'G in station 20 during August 1972.



Pigs. 3 - 12. Surface water and bottom udimnt temperatures
at station: 1 to $0.
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During April, the atmospheric temperature is high and

there is no rainfall which accounted for the highest surface
and bottom temperature observed during this period.

‘M1020  5:‘
The surface and bottom salinity values are given in

P1830  "' 820

The eaximn surface and bottom salinity was observed
during December 1972 at all the stations and while in the'succee­

ding year, the maxim: salinity was recorded during April. The
bottom salinity wee slightly more than the surface salinity in
majority of the stations.

In the present investigation, the first three profiles
lie away from the vicinity and influence of any river, with the
discharge of flood waters during the sonsoon season. The fourth
and fifth profiles lie near the bar south of the Cochin Port.
Except at shallow eater stations of 4 n and to a small extent in
8 n depth, the bottom salinity is not greatly affected in the
Rjareekal mad bank during the sonsoon season (Dssodsran. 1973).

The salinity values in the deeper waters did not show any substan­
tial change from that of the near shore waters in any of the
profiles during the period of investigation.

In December the surface salinity varied from a minions
value of 33.48%‘ to a naximm value of 34.78%’. The bottom
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salinity varied from a minimum value of 33.479 to a laximun
value cf 34.78%’. During the month of April the minimum surface

ealinity obeerved nae 33.73%" and the maximum value wee 34.11%",

vhile the bottom eater recorded a minimum value of 33.73%‘ and e

maximum value of 34.387". In August a draetic drop in the surface
and bottom water salinity was noticed in cone of the etationa of
the fourth and fifth profiles. The stations 19 and 20 of the
fourth profile showed a surface salinity of 21.5$° and 24.369
and the etatione 25, 26, 27, 28 in the fifth profile a surface
salinity of 21.539. 23.69%‘, 25.177“ and 26.78$° respectively.
Except in stations 19 and 25 where the bottom salinity was

23.849 and 21.409" respectively, the bottom values in all the
'\

remaining stations were high. the fall in salinity value of

the near shore stations of the fourth and fifth profiles during
Augult can be attributed to the proximity of the outlet of
backwaters and mixture of flood watere during the aeneoon period.

4.1.3. Dieeolved gr; ggn:

The dissolved oxygen values in the surface and bottom

waters are ehown in Pigs. 13 - 22.

In December a naxiaua surface value of 6.451 nl/1 was

observed in etation Io.11 of the 2nd profile. In all the other
Itations the surface oxygen value varied from a aeximum of



figs. 13 -- 22. Salinity and diuolvod oxygen values in tho
surface and bottom water at stations 1 - 30
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5.644 sl/1 to c Iinilm ct 3.350 :1/1. In December 1972 n
saunas bottos value of L451 sl/1 was oboe:-no in ltatlon 22.
the oxygen values in the surface one bottes showed sore or

loss the sane trend in the corresponding sooth in the sncessling
year. In April, the surtcce and bottom values showed more or
less the some trend s zespt in station 19 snd 27 shore the oottos
value touched a very low level of 2.923 sl/1 snc in stutim 25
shore the surface value sss 2.630 nl/1. The values in the
corresponding sooth or the succeeding year shosce the some trend

ezeept in station 20 snd 28 shore the oottos value wss less than
1.12 ll/1 sno 2.968 sl/l respectively.

In August the surtece wine of the o ygsn was observes
to vary within a range ct ssxlms 6.450 sl/1 to s unions of
4.16 nl/1 stlospt s very low value of 2.679 I1/1 in station 7.
The bottom vslus showed invariably less values in almost all the
stations except in sole of the near shore stations. The bottes
value of oxygen touched c very lcs level o1’ 1.20 sl/1 in cone or
the fliarpér stations.

The hydrogrupblo oondttions along the west coast of India

undergo considerable changes with season. The oistrtbutien of
tempo:-otnre and oxygen during Jul; and August reveals toot the

intensity of the upwelling pnenosonen is ssximus around 11° and
13'! latitudes (1.0. oif Oalieut and of! Mnngcloro). The
upselling with the seooqanying nydrogrspnicsl changes s;-;tends
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to the roaoining part of the aouthwoot ooaat or India with
looser intensity in the region south of Quilon by Soptonbor.
The low value or bottom o1qgon.dur1ng August can be attributed

to this faotor. During lovonbor tho ettoot or southwest monaoon

appears to have eonpletoly diaappoared and by Janungy, a clearly

donarcated,nixo4 layer which 1a mostly isothermal, in observed

botvnon O and 60 I along the southwest Coast of India

(fiananiihn and Boo 1973).
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5. BEDQHEHT
Merino deposits are sub-divided into two naior groups

termed pelagic and terrigenous. The pelagic deposits are those

found in deeper waters tar from shore and may be predominantly

either organic (oozes) er inorganic in origin (red clay). The
terrigencus deposits are £onnd.neer shore and generally contain
at least sols coarse fractions, (8verdrup‘gt_gl 1942).

The nature and the composition of the sediment is

determined by the interaction of e large number or factors which

are classified in three categories as described by Buchanan (1971)
They are (1) factors determining source and supply of sedimentary
nateriel (ii) teeters determining the transportation an
(iii) factors determining deposition. The physico-chemical
aspects of the sediment and their distribution along the conti­
nental shelf of the Arabian.lea have been inxeltigated by a
number of Iorkmrs. (Stacklberg 1972, Shepard, 1973, Veerayya

1972, Mttiat g§_g_1. 1973). The investigation: made on the

sediments collected from the mud banks have assisted in studying

their textural composition and source of origin.ot Harakkal

and Alloppey and banks (Dora g_§__e_1 1968, Kurup, 197?).

Many workers have attempted to relate the distribution
and abundance of benthie organisms to the characteristics of the
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aedincnt and the physical nature of the bottom acting as a
limiting factor ('I‘bcrson1957b, 1958, Sanders 1959, Seklova

1959. Savilov 1959. Brett 1963, Mills 1967, Hhngun ct a1 1968,

Nichols 1970, Young and Rhonda 1971, Rhonda and Young 1971,

Bloom at al 1972, Drilcoll 1975, Tcnore 1976, Hnghco 1979 a,b).

An part of the study or the ecology of benthic animals, an exam­
ination of the sediment that forms the habitat and food for
none of tho benthic animals was undertaken. The sediments,

collected from the stations have been analysed for grain size
ccnpoaiticn.and organic content.

Table 1

Sand-ni1t—c1ay traction (%) in Sediments at stations 1 to 30 (wt.)

5..-12.-.; ' ' Q 's§..Z ' n 511}- Q _c'1'.; - ' ' -O;g:nic~m;;t1;-e; ' ' ' 'sampling % 5 % (5)
§ta§ien 1

5.4.1972 3.527 8.756 87.717 2.15
8.8.1972 4.252
6.12.1972 89.120
8.4.1973 3.501
9.8.1973 14.959
5.12.1973 4.432

9.925

5.538

8.976

5.804

9.113

86.725

5.342

87.523

79.257

86.455

2.87

2.76

2.50

2.85

5.40



5a;6*0; - - - - 8a6d~ -45851; — - 0165- _ ‘0;g6nic matter% $ % (5)Iampling

5.4.1972

8.8.1972

6.12.1972

8.4.1973

9.8.1973

5.12.1975

5.4.1972

8.8.1972

6.12.1972

8.4.1975

9.8.1975

5.12.1975

5.4.1972

8.8.1972

6.12.1972

8.4.1975

9.8.1975

5.12.1975

72.526

42.748

12.056

5.125

15.755

14.123

8.955

11.257

6.606

8.125

6.752

55.745

5.455

12.324

15.058

5.823

11.766

5.760

Stagion 2

6.020

6.257

7.558

10.512

9.326

9.565

Sjation 1

6.641

8.122

9.572

7.154

9.272

9.612

Station 1

8.711

10.217

7.921

8.547

9.850

7.952

21.454

51.015

80.406

84.565

74.941

76.514

84.404

80.621

84.022

84.721

85.976

36.645

87.856

77.459

79.041

85.630

73.594

86.288

5.45

5.00

5.47

$.12

3.10

2-57

1.98

2.40

2.55

2.74

2.25

5.20

3.25

2.98

3.12

2.51

5.82

2.76



Jampling

5.4.1972

8.8.1972

6.12.1972

8.4.1973

9.8.1973

5.12.1973

5.4.1972

8.8.1972

6.12.1972

8.4.1973

9.8.1973

5.12.1973

5.4.1972

8.8.1972

6.12.1972

8.4.1973

9.8.1973

5.12.1973

43.949

72.366

8.048

76.527

82.233

85.273

64.318

70.127

72.222

93.234

71.283

66.428

6.763

12.832

14.959

5.644

9.344

9.763

§tati0 §
6.419

6.322

9.516

6.732

9.642

7.283

Station Q

16.566

7-341

5.187

2.532

6.257

15.674

Sggtion I

5.732

5.602

5.804

7.667

12.534

8.823

49.632

21.312

82.436

16.741

8.125

7.444

19.116

22.532

22.591

4.234

22.460

17.898

87.505

81.566

79.237

86.689

78.122

81.414

3.12

2.89

2.32

2.74

2.80

2.75

3.00

2.94

3.11

2.92

2.45

2.87

3.12

2.12

$.76

2.67

2.82

2.69

Date of Sand Silt Clay Organic matte; _$ 5 S (%)



Dte of
sampling

5.4.1972

8.8.1972

6.12.1972

8.4.1973

9.8.1973

5.12.1973

5.4.1972

8.8.1972

6.12.1972

8.4.1973

9.8.1973

5.12.1973

5.4.1972

8.8.1972

6.12.1972

8.4.1973

9.8.1973

5.12.1973

Sand
%

29.202

5.022

3.866

15.433

14.000

5.396

4.125

25.256

8.963

11.163

8.722

12.747

13.139

3.633

12.335

12.432

3.993

5.963

Silt Clay% $
Station 8

5.737

10.225

10.592

9.327

9.911

8.454

65.061

84.755

85.542

75.240

76.089

86.150

Station 2

8.643

9.868

6.751

8.192

6.643

8.099

87.232

64.876

84.286

80.645

84.635

79.154

Station 10

7.881

8.122

10.128

14.675

9.766

7.993

78.980

87.645

77.537

72.890

86.241

86.044

7 7 —0;@;8;c matter
(%)

3.02

3.12

3.40

2.74

2.65

2.77

3.56

3.27

2.91

1.54

1.32

2.83

3.32

3.75

2.34

2.34

2.99

2.78



Date of
sampling

5.4.1972

8.8.1972

6.12.1972

8.4.1973

9.8.1973

5.12.1973

5.4.1972

8.8.1972

6.12.1972

8.4.1973

9.8.1973

5.12.1973

6.4.1972

9.8.1972

3.12.1972

9.4.1973

10.8.1973

6.12.1973

1.2.5 ' ' “.11; ' "z 1
Station 11

43.989

87.959

88.179

72.581

8.023

44.853

Station 12

70.300

69.217

72.210

71.799

82.640

68.530

Sgatign 1}

5.763

6.722

4.382

11.872

3.732

12.932

7.532

6.066

7.370

4.723

10.694

6.599

5.338

15.533

8.463

8.463

6.144

7.227

7.935

9.443

8.817

8.642

8.914

6.904

Clay
$

48.479

5.975

4.451

22.696

81.283

48.548

24.362

15.250

19.327

19.738

11.216

24.243

86.302

83.835

86.801

79.486

87.354

80.164

2.91

2.87

3.12

2.97

3.19

2.16

3.10

3.02

3.25

2.82

2.94

2.91

1.32

2.01

2.12

2.22

1.78

1.98

Organic latter
($1



Date of
sampling

6.4.1972

9.8.1972

7.12.1972

9.4.1973

10.8.1973

6.12.1973

6.4.1972

9.8.1972

7.12.1972

9.4.1973

10.8.1973

6.12.1973

6.4.1972

9.8.1972

7.12.1972

9.4.1973

10.8.1973

6.12.1973

‘mi;
Band .5111% $

Statgon 11

15.221

41.947

14.000

12.874

14.232

15.224

Station 1§

27.355

11.847

30.028

9.823

12.923

13.424

Btation 16

5.860

3.432

4,276

12.213

5.640

13.037

aQ¢@$@

9.447

7.127

9.367

7.733

8.794

8.974

7.968

8.099

7.025

3.343

7.432

5.250

8.701

8.611

8.732

9.128

5.851

7.911

'1: L;
3

75.332

50.926

76.633

79.393

76.974

75.802

64.677

80.054

62.949

86.834

79.645

81.326

85.439

87.957

86.992

78.659

88.509

79.052

Organic matter
(5)

2.31

1.97

2.19

2.09

2.17

1.87

1.93

2.03

2.44

2.32

2.30

2.15

2.12

1.87

2.21

1.99

2.10

1.96



Ilijl
Data at
sampling

6.4.1972

9.8.1972

7.12.1972

9.4.1973

10.8.1973

6.12.1973

6.4.1972

9.8.1912
1.12.1912

9.4.1913

10.8.1973

6.12.1973

6.4.1972

9.8.1972

7.12.1972

9.4.1973

10.8.1973

6.12.1973

Sand 811$$ $
Station 11

8.038

44.949

5.463

74.461

88.451

88.178

§tat1on 18

89.730

82.731

69.482

70.321

72.210

65.318

9.416

5.609

6.832

4.882

4.924

7.471

6.077

9.074

7.493

5.438

8.463

16.466

Station 12

3.844

12.036

5.013

15.221

11.424

5.129

10.582

7.548

10.313

9.447

6.367

10.523

Clay Organic matter5 (%)

82.546

49.442

87.705

20.657

6.625

4.351

4.193

8.195

23.025

24.241

19.327

18.216

85.574

80.416

84.674

75.332

82.209

34.543

1.98

1.78

3.12

2.12

2.32

2.12

2.11

2.13

2.12

2.20

2.12

2.23

3.21

3.10

2.91

2.85

2.93?
‘­

2.8%‘

cbwnqo



Data of
sampling

6.4.1972

9.8.1972

7.12.1972

9.4.1973

10.8.1973

6.12.1973

6.4.1972

9.8.1972

7.12.1972

9.4.1973

10.8.1973

6.12.1973

6.4.1972

9.8.1972

7.12.1972

9.4.1973

10.8.1973

6.12.1973

QQ
Sand Silt$ S

Station 20

30.790

27.345

4.850

8.864

12.717

11.747

$.64?

7.864

9.713

6.661

7.098

8.089

Station 21

12.224

5.961

3.433

5.273

13.038

3.433

Station 2;

3.287

5.293

5.340

5.664

12.246

13.118

10.127

8.811

8.711

8.501

7.821

8.711

8.457

5.871

5.951

8.793

9.987

7.712

Clay
S

63.363

64.791

85.437

84.475

80.185

80.164

77.649

35.228

87.856

86.226

79.141

87.856

88.256

88.836

88.709

85.543

77.767

79.170

Ozganio matter
(6)

2.63

2.74

2.54

2.02

2.12

1.98

3.40

3.52

2.78

2.12

2.01

2.92

2.73

2.58

2.66

3.12

2.98

3.81



Date of
aampling

6.4.1972

918.1972

7.12.1972

9.4.1973

10.8.1973

6.12.1973

6.4.1972

9.8.1972

7.12.1972

9.4.1973

10.8.1973

6.12.1973

8.4.1972

11.8.1972

10.12.1972

12.4.1973

12.8.1973

11.12.1973

11111

p.§~.

l\L­

Sand Silt Clay Organic latter5 % % ($)
87.527

88.032

74.461

8.048

82.874

76.465

gtation 23

70.015

73.320

72.926

91.180

72.222

69.328

Statggn gg

3.501

4.381

3.609

9.859

4.773

3.709

Station 2}

6.033

7.293

4.825

9.516

4.183

4.923

7.241

5.438

7.185

3.573

5.187

15.568

9.724

8.771

9.106

5.803

9.917

9.087

1iIIlIIII

6.440

4.675

20.714

82.436

12.943

18.612

22.144

21.242

19.889

5.241

22.591

15.104

86.775

86.848

87.285

84.338

85.310

87.204

2.87

2.92

2.91

3.00

2.94

3-03

1.93

2.43

2.77

2.89

2.86

2.91

3.12

3.67

3.34

4.12

1.82

2.89



Date at Sand Silt$ %sampling

8.4.1972

11.8.1972

10.12.1972

12.4.1973

12.8.1973

11.12.1973

8.4.1972

11.8.1972

10.12.1972

12.4.1973

12.8.1973

11.12.1973

8.4.1972

11.8.1972

10.12.1972

12.4.1973

12.8.1973

12.12.1973

Station 26

12.912

15.191

5.885

3.955

14.121

28.723

7.448

4.573

8.813

9.692

8.793

3.257

Station 21

92.090

27.766

11.172

6.656

30.028

4.852

3.651

7.858

8.293

9.371

7.013

9.613

Station 28

13.028

5.864

5.830

12.283

5.464

3.443

7.821

8.701

7.864

8.921

6.134

8.711

79.640

80.236

85.302

86.353

77.086

68.020

4.259

64.376

80.535

83.973

62.959

85.535

79.151

85.435

86.306

78.796

88.402

s7.a46

ii
IICéay O:gan%e;nattur1"

l\.
_|' -I

3.12

1.98

2.74

2.86

2.85

2.73

3.12

3.00

2.86

2.87

2.91

3.43

3.05

3.01

2.91

2.65

2.66

2.91

$@QQ@$



5868-0; - Q 7 7 Sand Silt Clay Onganic matter$ 1 % (%)lammling

8.4.1972
11.8.1972

10.12.1972

12.4.1973

12.8.1973

11.12.1973

8.4.1972

11.8.1972

10.12.1972

12.4.1973

12.8.1973

11.12.1973

75.321

64.637

85.273

54.964

8.048

81.169

70.290

64.318

96.490

72.221

67.218

72.234

Z131

1IjiQ
Station.2fl

4.825

6.033

8.283

5.409

9.516

7.320

Station 10

5.328

16.466

3:886

5.187

13.564

8.453

19.854

29-339

6.444

39.627

82.436

11.511

24.382

19.216

0.02§*

22.592

19.218

19.313

2.02

1.87

1.97

1.92

2.22

1.91

1.98

1.74

2.01

2.22

2.43

1.91

~L~.

aw
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5.1. Results and discussion

The sediments hauled up by the grab from each station

were subjected to visual observation for colour and felt its
consistency by touching with hand. The sediments were found

very soft and loose in consistency upto the 10 n line especially
in profiles A,B,D and E where the ad banks appeared. The
colour of the sediments of the mud bank region varied from brown

to dsrkzgrey. The sediments of the profile C in the near shore
arse were comparatively hard to touch and dark grey in colour.

'Kurian (1966) has described four zones of bottom

deposits in the continental shelf region off the Ksrels coast.
Qhese are the sandy deposit in the near shore region uptc a
depth of 3.5 I (Except in the mud bank regions), muddy deposit

with smell quantities ct send beyond 3.5m depth extending upto

18 n.1ine, sandy zone extending from the 18 n.line to s depth of
100 to 120 m, in which the silt clay fraction decreases and that
of sand increases gradually, and the herd bottom zone beginning
from 100--120 m lino and eatending upto s 260 n depth where

deposits of grey or black and white send mixed with tine shell
fragments and very smell percentage of silt are present.

5.1.1. Profile A {Stations 1 to 6}

The sediments at stations 1, 2 and 3 are sandy clay while
the station 4 was predominantly clayey. In the deeper stations 5,
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and 6 the substretum~was predominantly of sand with sell

percentage of silt and clay.

5.1.2. Profi e B Statiogg;1;§o jg)

The sediments at stations 7 to 10 were very fine in
nature. However, smell seasonal variation in the sand fraction
was ooserved in.sone of the stations. The percentage of send
recorded a high value in deeper stations 11 and 12 except in
station 11 during the month of August where the send value
was as low as 8.0235. Even though these two deeper stations

were predominantly sandy, the sediments were composed of good

percentage of clay and silt.

5.1.3. Prgfile Q §Ststigns 1} to 18]

The samples from stations 13 to \6 shoved higher

percentage of clay. But the send fractions showed comparatively
a higher value than the first four stations of the previous two
profiles. The deeper two stations of the profile recorded
higher values in send fractions with some seasonal difference.

5.1.4. Profile D §Stations 12 to 21}

The first four stations of this profile also recorded
a higher value of the finer particles with a good percentage
of send with marked seasonal difference. The deeper two
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stations showed high.values of sand particles without much

seasonal variations in the composition.

5 -1 -5 - Prvfi la ‘¢l__§5$.&1?i1-.Q¥1B_..3.§_£2..3.‘ll

The distribution of the different particles in the
sediments showed more or less the some trend in the near shore

and deeper stations.

Table No. 1 gives the weight percentages of sand (I> 62p),

Silt (4p - 62p) and Clay (<L4p) in the bottom deposits at stations
1-30 during the different periods of observation.

The data of sediment analysis provides a distinct picture
of the nature of percentage distribution of the different fra­
ctions and the region of investigation can be broadly divided
into two zone. (1) Region within 30 n depth (2) Region beyond
30 a to 45 n depth. The stations within 30 a depth showed high

values of clay content with good percentage of sand. The amount

of sand was always less thn 20% in all the stations within this
depth. However the stations 1, 2, 3, 8, 15, 20, 27 showed high
value of sand fractions in certain months. The maximum pereenw

tags value of sand of 89.120, 72.526 and 92.020% were observed

in the near shore stations 1, 2 and 27 respectively. These high
values were recorded at stations 2 and 27 during April 1972 and

station 1 during December 1972. The higher percentage of clay
and the absence of coarse fraction as the important characters



Pigs. 23 -- 27. Sand, silt and clay pbroentagos at the
sediments from atatiom 1 to 30.



O ZOZ_4PW n 20:3“ ¢ ZO____S___W_ 9:” 3 Q‘ H‘ O24“1 ‘i*“  ‘ | ‘ I‘ \ ' I Ix‘ I H ‘|'__:‘|:‘| “‘|\¢‘ K‘ I 1 :1 HI!   H ‘HM ! I ' _ ii _ ‘|“L‘ AH" P ' ' " ‘_ !U‘:r I‘   ‘ ‘ i\| 1| “ “_\ ‘V I __ Qho _ _ Q _ _ _  \\ I _ \ __' _\I 8I _ \ I _I O“ K I ~'l_[|J\_ _ \// w __ 1% % / ow\\_ w/\/I \\  I \_\ m'\/_n H uh _Q ‘‘.6 5° S""fig “E _8_§H: 3.ll _  ‘V? )0’, H \ Q’ nii 8L'N _  SLJL\ _9/\ I  ‘I . \ 0’ Iid id EJO33KmF



N_ ZOQEM __ Zo_F<___W Q Zo____<F%2“ O5“ H823 hi 0::N M  I I ‘ll LAIHI; id’  “NJ \  A\\‘H_J__édw  h‘U: t   J r__W_M_|é‘  A  lUM_ _fiN:HH: “Mil W V: ‘F_ _ . _I I °~ _ \__‘_ I, _ \\ ll _ \_\\\ {NI \\ 0__b&N/W \\ “XI,0 n _“QO.Q3 ‘d ‘8O SE5 0 19%; N z2_E_G5 M‘ V g 5' as7111'  ‘ q‘_|‘U‘_‘r_I“‘ IA WU! LUMYIM V‘ 4|: I |[|W Hh1L_l ‘H“" _ "|\‘_“ ‘Ih I ‘U\\_U|‘:l |'JMP I P“\‘}_ ‘ “ll-ll‘  [1 wk’ I‘ N! ’Hhll‘M|\l  " ‘W“‘JlW“_¢|dV|‘M"__‘ ‘iwi if ‘XL ' '_ :lH_ 1____ _ N “ V_m G _I, _ \\ _ I I \ \ I / _ \ \___/ Q // _w__ //0 O_ \\ w\’, \\ $\/I . \\ \/_ . _ _ __ _ _Id 56 idAm2WF



D_’R¥F§kME ZOE; Q ZOE;kg” _ O25“ hi“_: |€§w¢fiI Ii ,_\ T‘,W \ _\ %y\§HHv ”4LMW*!yhM1i 1 xv“ A %iWxU%HHfl filG%AhMWH1H A Ni‘_ . i . —I, _ \\ ll \\ONL|i HQh‘J°"Ju ~40o__:!;!km .:_;Q:‘Fmn_,:¥h!FmanF g R l %g;é L“  ‘I 8“ Fl__|  |"lH€‘l+_| _ ‘jl ‘JMW WI \“_‘|1‘ !ll_‘ |“\:||: :|‘|H I 1"‘ ll I I I : I\\ ‘\" lI _ \\/) AWN 6\\ fl\/I \\  W \_\__ K ’M U MonOIOU24° >‘J>‘JuQ’ _ \/Q W M   A  \  T xliw _\M_\M __ _ __ “_ .k_N5OwQF



MN ZOCZQWNM ZO__§:_WQN zorgmG240072$ gmLl‘ A \ Eli id] A  iLiA1\__h?t V A)_ \ Q ION8ON\_l_“‘\\MWI>46_N ZO_F<_5I ‘.6ON __ZO____<___W_§_m_\ _\_|_ A \ _ VQ  ‘  A‘? V‘ ‘ii \‘ l|_! 1 l H8 _ by _ V\__ _ L: _‘I, \ I \\ /_, \\ QON _ _ :_ |‘_|J\ ..Q. O._o MW\\ I, \__\ I I _\ \ /m”(\\\“ &V m?_ _ __ _ _E 2>‘ '6Q 20:3“Q53 gmN _ M‘IOZ‘n2“ Ha _2__ M   ‘V -1 ‘ \G,’ __ \W¢ Mn’ i \_\ 7/ _ \ski _L‘\\  o~\rimy my mw\\_ I’ \_\ I I \_\ / Imv N‘_ _ ___ __ _ _ .“Fidid§ea“ 55 LQ J62GF_



___8 ZOF__¢Pm Q“ Z055 a ZOE;A ?     ¢¢¢¢  ‘  ‘      L gA X  in  ml H  V,’ \. %. , ' |‘flQ _ i\\ w /' \  \_ _ _ __ _ _2 2: ___=___ad Ed so_E zQ‘E_5 8 §v:a_5 O“ _8E_5FE    M‘ H L1 Q  M Ahu fl  fi \ I _ \I \\ I’ \ I _ \/ 4% W V QO\\  ’ \ ox IH “ % n _ H_ £_ ma>2 S >31uhI



H1“­

Q­

5'1

of the and ankieedimenta have been.repcrted by earlier
investigators. Dora, ct al (1968) and later Kurup (1977)
have reported that the mud bank sediments are predominantly

clays or silty clays whereas outside the and banks, the deposits
are silty clays or clayey eilts and less commonly sand—silt clays
or sandy eilta. Though the results of the present investigations
trcm.the different and banks support the predominance of clay in
the dedinents, sand particles are also sell represented to the
level ct silt.

The region extending beyond the 30 s line showed decreasing

values in silt-clay fractions and increase of sand particles.
The value of sand traction varied between 43.9495 and 96.1005

while the stations 5. 11, 17. 23 and 29 shaved law values in the
range of 5.463% and 8.048%. The silt fractions in the deeper
stations showed a nininun value of 2.532% and a admin value

of-16.5665 while the minimum and maximum values of clay fraction

were 0.023% and 82.436% respectively.

The sediment samples for organic matter estimation were

washed through a 0.5 mm sieve to remove the lacrebenthos. The

sane retained in the sieve and the sediment which passed through
the 0.5 mm aperture were dried and washed to remnve salts, which

are likely to interfere in the determination ct organic matter.

In the present study the highest percentage of organic
matter was noticed in stations 2, 4, 7, 8, 25 and the lowest in
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station 13. 14, 15, 16, 17, 18, 20, 29, and 30. The
observation of higher percentage oi’ organic matter in the
near shore stations, especially in the Ind bank regions supports
the view that all clay mineral except kaolin bind organic matter
and the area with a high percentage of clay is capable of holding
a high content of organic matter (Sanders 1956). The mflmum

organic mtter observed in sediments with naximm clay can be
explained by the findings that organic matter is trapped mainly
by clays and to a lesser extent by fine silt, coarse silt and
sand (Russel 1950). The low organic matter value (1.32 to 2.44)
in the near shore stations in profile C mrked by the absence
of any md bank formation, may be due to high wave action which

does not allow settling of hams as explained by Ganapeti and
Rae (1962). However high values of organic carbon varying

between 0.32% to 6.10% have been reported in the open sea

beeches at Calangnte (Dnivedi ,e_1; pl ~'_;1975).

Damodaran (1973) in his estimtion of the organic content

percentage in toe sediment section has reported no significant
difference in the core sample with increaling depth upto 6cm.

According to Sanders (1960) the organic matter content in the
deeper layers of the sediment "being separated from the source
of detritus both in time and space. may be refractory or "tonsil"



in.naturo and thus less utiliaablo as food source". Sanders

further concluded that the tree small ohain.augara found in
tho upper 2 cm. of the sediment may be serving the purposes

of food source for deposit feeders.

E10
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6. QQTTOH FAQQA

Many studies on the food habits or denereel group of
fiehee and prawns have been carried out on the east coast an
well as the west eoalt or Indie. A wide variety ct benthic
organisms have been found forming the constituents of food of
the bottom tiehea and PIIIHI of economic importance. Since

nechenisation in Indian fishery eterted with much emphasis on

bottom trawling e precise knowledge or the favourite food

components of the different species of deaereal groups will be
of mch assistance in the prediction, location, e xploitation
and conservation of the richer; reeoureee. Mlpae (1926) ham
reported e general account of the food itene encountered in the
etonnch of filhee trewled from the Wedge bank which we one of

the earllent investigation of this nature. Subacqucntly a
number of‘workere have analysed the food items of bottom fishes

and prawn in Indian.watere.

In the 3a; of Bengal, Ree (1964) has described the food
and feeding habits of riches tron trawl catehee with diurnal
variation, and he hae observed wide variations in the food
preference of different epeoiee of fishes within the cane group.
Kerandikar and Thekur (1951) observed eciaenide as carinivoroue

feeding on nolluece, annelide, crustaceans an other email
fiehce. In the Arabian Sea, Venkataremen (1960) noted polycheetee,
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bivalves md epbiuroide among the stomach contents of the
inshore fishes eff Cslicut on the Malabar Coast. Suseelsn

and Sonasekharan Hair (1969) in their detailed study on the
food and feeding habits of the bottom fishes off Bombay have

examined the stomseh bontents of 1038 specimens belonging to

seventeen different species and found that most of the fishes
are feeding on the benthie invertebrates. Sesheppa and Bhinachar

(1955) in their investigation on the fishery and biology of the
Malabar sole Ggngglosgus genifssgiatg have found the fish
essentially a bottom feeder, polyohstes being the dominant

components of their food during the months following south-west

monsoon. It is further noted that the amphipods and lanellibranehs

became important in the gut contents whenever polychsetes were

poorly represented. Rae (1967) has observed lanellibranehes,
crus taeean remains especially appendages of amphipods besides

the organic detritus in the gut contents of prawns belonging to
the species of Penaeus indicus and _1?_. menodon. Hohanaed (1955F.

Kagwade (1965), Kuthalingam (1963 a,b), Kuthalingan and Chellnm

(1970), and Rangarajan (1970) have nods investigations on the

fishery and food item of different bottom fishes.

The extensive studies node by different research workers

on the food conponents of fishes are based on the material colle­
cted from the trawl not or gill net catches from fishing boats
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without referring to areas in.whieh the gears have been
operated. The significance of recording the depth or operation,
time of operation, distance covered end eoditions of the bottom
or the sea whmn.the teed of fishes are analysed are important to

derive n clear nutritional picture of the environment from which
materiel has been obtained (Qesim, 1972). Tb present work is
an attempt toerds delieneting c picture of the benthie raunsl
distribution in.di£ferent depths or one of the most important
fishing grounds of southwest ecsst of Indie with.epecisl retor­
ence to the nsero£suna‘which has been observed in the stomach

content analysis of bottom fishes by the ear1ier'etudiee.

6.1. Sgegigg gogpoeition

"The important benthic fennel groups belonged to the

loin animal groups of Annelida, Crustoces and Mollusca followed
by e tow species of Ooelentersts, Henertinea, Enhinodernete and

Eehiuroidee. Polychnete, Crustecee and mollnses were present in

all the thirty stations with fluctuation in their intensity ct
distribution. The less important groupswere either sparsely
found or totally absent in.soIe of the stations and they were
included under "other groups“.

6.1.1. ggggllda

The nest dominant species were represented by polychsetes

ggghietgis ggggggi,‘§§g;gggpig,sggtete, Lgpidenotus jaoksoni,

Lnlbrigonergis bifla is, Qgggggg lo i inni , gggigg indies,
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legciona log icornis and Disom sp. Eventhough 5. gunneri
and Q. loggicornis were absent in som of the stations, these
ennelide were recorded from all the profiles. Prionospie pinnata
described as e good source of food ior the Malabar sole

Q, segggescietgg by Seshappe (1953), has been observed in near
shore stations 1, 3, 7, 11 and 25 with the exception of the deep
water station 14. The presence of the next dominant species

_§. bitgaris was rather erratic though it was observed in appre­
ciable numbers in deeper station 5, 11, 22 and 28. The two

species Euphrosge sp. and Eunice were observed only inindiea M
‘very ten stations. The former was recorded from stations 12, 15,
20, and 29 while the latter was present in stations 12, 16, and 24

Lepidonotgg Jacksoni was noticed only in.staticn 17. Starnspis
ecutnta, another common species of polycsete was noticed in
stations 1, 2, 7, 8, 9, 13, 16, 19, 21, 25 and 28.

601020 cru8t8Qea

The crustacean fauna observed in the samples was contri­

buted signiticantiy hy the emphipod species §npe1isca‘g9abripes,

_1_\_. trideg, A. brevieornis, 5. cgelcg , 181111;: gaimggi and

sp. Although the crustaceans formed the next importantIdunella 1
group, their number and weight were tar lees compared to

. tridenepolychaetes. 5. seabripcs and _4_ were present in most
of the stations of all the five profiles. §,brevicornie an
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'5. olglop were noticed absent in three profiles. while
‘Q was absent in the fourth profile, the letters br6V1c01‘niO

was totally abent in.all the stations of the 1st and 2nd
profiles. Q. gaimerdi and sp. were observed in allIdunella |
the profiles but in deeper stations only. The deeapod group
was supported by two species belonging to Chargbdis sp. and

young ones of the prawn Parapefieopgie stglifere. The other
groups of crustaceans were represented by one species of
Stoaatopoda, two species of Cunaeea, one species of Isopoda,

and one species of Mysidaeea.

M llu6.1.3. o sea
The Mollusea fauna included species belonging to the

two groups Gastropoda and Lenellibranchiata. There were altogether

three species of gastropoda and seven species of bivalves. The
inst dominant species was the bivalve §ggglg'sp. which was
present in sutficiently large numbers in stations 21, 27 and 28.
As observed by Dandaran (1973) all the_§ggglg’sp. collected were
juveniles with soft shels measuring betseen.1 and 1.5 mm except
in station 2 where a large specinn was recorded measuring about

3.5 n. The other bivalves collected which included species
namely Tallinn smanginata, ChienBo'tiana, Area ineeguivalvis,

Q. toggosa, _§a__rgg_g sp. Megan sp. godiolgs sp. and Solarielag asp.
were very lose 1n.number. Of these eventhough,g. inaeguivalvis
was presenm in ell the profiles it was not recorded in stations
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2, 4, 5, 8, 9, 10, 12, 15, 16, 19, 20, 27, 28 and 29.
_§ was notieed only in profiles 1 and 2 while. tortaosa

2. enarginata was recorded in most of the stations of all
the profiles. Onions ‘biana was noticed only in one or two
stations in profiles A to D and totally absent from all the
stations in Profile E. The tender shelled op. wasL _ Barnes
availble fro: all the profiles but they were mostly confined
to shallower stations. The §olario1g up. was meagerly repro­
sented in all the profiles except the first pro£i1o,'whi1e
ggdiolns op. and sp. were still rare in majority ofMheona

the stations. The contribution or gastropod tonne to the
Mollnscan group was insignificant, in as much as they were

represented by only genus lp. and fiassarius sp. The former
was observed in stations 2 and 24 while the latter was recorded

only in station 2'7. The dead shells of a attenuate andTuritolla 1 1
op. were collected in large numbers from the nearDentaliun

shore stations of profiles D and E.

6.2. “Other ggoups" of animals

6 .2 .1 . goelenterata

During the period of investigation antboloan belonging to
the species ave laria op. was recorded from stations 3, 11, 210 ran 1
and 29. Animals of this group were not present in any of the
stations of profile C.
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6 .2 .2. Remertinea

Species belonging to the group Hemertini were recorded

in all the profiles. Identification of the nemertines proved
difficult because the body fragmented into pieces during
collection.

6.2.3. Ecbinodermata

Two species of echinodern'were collected from stations

4, 11 and 17. These species were collected from deep water
stations.

6.2.4. Eghiuroidea

Qghaetostona scpteggotunwuas the single species repre­
senting this group whi0h‘was recorded fromkstations 2, 8 and 11.

As suggested by Lie(1969) the wet weight of the-other animals

included in tne‘bther groupsnwas not converted into dry weight,
because this group of animals played an insignificant role in
the total standing crop except in few stations. At the stations,
where the "other group" of animals was of any importance, the
mnJor part of the weight was contributed by species belonging
to the Anthozoa and Echiuroidea. Sanders (1956) found that

bigger animls are often long lived and slow growing and their
contribution to the turnover of organic matter my be out of
proportion to their standing crop.



Table 2

Station 1

lumbar or animals in :2 during the period from 1972 - 1973

April Aug. D00. April Aug. Doc.1972 1973
POQXCHAETA

Aggg;ctoiB gggggg Bars 10
COIBDIB op. 30
D o atra noa olitana ­

ldaiio CEIajo)
Glzcern Loggiginnil (Grubo) ­u QPQ ­Lunbrinoreis

flggolona Qoggicornig (Johnson) 20

Prionoagio ginnata (fihlara) ­
Sternaogia ooutata (fienier) ­
Unidentified polyehaetl 10
CRUSTACEA

Angoliaga ggabriges (walknr) ­
Angolisga tridona (Walker) ­
Eoounn op. —
MOLLUSCA

5.22.9. 25212432112 (B='vs~\1<=r@> ­Bflrnfla ‘P0
omnrginnta (Sowerby) 20Tallinn

OTHER GROUPS

Hclsrtines 10Total 110

20

10

10

10

10

60

60

10

10

130

10

10

230

10

90

10

10

20 80
40 ­

* 70

B0 110

20 —

— 10

10 ?

X I
I I
1 1

120 170 270

58

gotal

190

70

10

10

170

30

320

10

30

20

10

20

10

20

20

20

960



fable 3
Station 2

59

Number of animals in n? during tho period 1972 - 1973

April Aug. Doc. April Aug. Doc. Total1972 1973
POQYCHAETA

Anghiotegn gunnogg (Sara) ­
Qgloura up. 10
D%:§%§;ah¥fig£o1itana ­
gglgora Logggggnnio (Grubs) 10
Lumbr1no;g;a op. 80
‘ggggggg Logggcornio (Johnson) ­

Btornaspis agutata (Ron1or) ­
Unidentified polychaeta 20
QRUBTAQEA

Aggoliaoa aoabrggoo (Walker) ~
Amgoligga brovigggnin (Costa) ­
Chargbdga op. ­
MOQQQSQA£22222 19- ~922$; 89- ­(£22222 Iv- ­
M9219. lP- "'
OTQQR GROU?$Nonortinos ­
0 haotoat an aogtaglotun ­
D tta Eu ta Mon n.& Johnaonu p , oTotal 120 100

10

10

80

a-3

1

$0

10

20

10

70

20

520

40

20

10

610

- - 10
- - 10
._ ._ o
- - 10
- so 210
- 50 570
Q -. 50
40 10 110

— 20 20
10 20 30
- 20 20

10 - 10
- - 10
10 - 10
- 10 90

- - 10
— 590 soc
70 eoo 1770



Table 4

Station 3

Number of animals in 12 during um panoa 1972 - 1973

April Aug. Dee. April Aug. Doc. Total1972 1973

*8
~m

L1?A12Eliél‘£.

gavornularia up. ­
P0§§CHAETA

24.2222 =v- 70
Qglgora up. 20
.1.-v._1.&z.um._r:..L __L_2ab1r =1‘ (Ehm-I) 40Hoghtgs up. ­Herein ap. 10Diane up. ­
Prionoigio ginnagg (Ehlora) ­
CRUSTAGEA

Anggliaca 0101020 (Walknr) ­
.kngg;iaoa sgabrigoe (Walker) ­
§_§\_1__i_1._1_I_l_ _z_1_gLB_ Igtreillo (B13010!) 10

M' LBS AOL 0

Area 1naggg;vva;v1g (hruguiere) ­Bnrnea up. ­
!L*.é.1.=2l.\_12. In» 1011.2% 19- ­
Telliga omngginata (Sowerby) ­

10

90

30

70

40

10

10

10

20

Towl 160 290

20 ­
- 50
20 10
— 10
- 40
10 ­

10 20
10 ~

— 10

- 50
70 190

40

40

10

10

20

10

130

10

20

I30

10

130

200

70

30

20

110

so

10

50

20

10

20

10

100

30

3° B70



Table 5

Station 4

81

Hunbor of animals in mg during the period 1972 - 1973

April Aug. D00. April Aug. Dec. Total1972 1973
POLYOHAETADiaomn sp. ­
Dio atra noagoggtana 10

% (30 e ChiajeGllceru ap. 60
Euclgggno op. ­
Qgmbrenor0;0 sp. ­
Lunbriconoraig sp. ­Spa ""'Heroia ap. ­
§§USTAQEA

Amgaliaca tridena (Walker) 60
Amggliuca up. ­up 20Idunalla .
Chargbdgn up. ~
HDLLUSQAArga up. ­Tallinn up. ­Rucula op. 40
OTHER GROUPSHemertinoa ­Ophiuroids ­Tatal 190

20

10

20

10

10

10

80

40

20

30

10

10

20

10

20

30

70

40

10

I

10

10

10

10

140 210

- - so
- - 30
10 20 150
- - 100
- 210 270
30 - 90
10 140 1ao
1o - so

- 30 100
10 30 80
* 40 70
~ 10 10

— 20 $0
- - 10
- - 4o
- 10 10
— 20 20
70 590 1280



Tabla 6

Station 5

Number of animal! in :2 during the puriod 1972 - 1973

""""' "' IPII11
1972

POQKOHAETA

Ae2l11.s#¢,Lg a2s1..1m1;.4. (Sm) ­

Eughrglgnm op. 70
Lumbrgconorail bitlaria (fihlora) ­Hinoo up. 10Narnia up. 10
Parahotogonaatus op. ­
mngeloa 1oggicornia(Johnson) 50

CRUSTAOEA

Aggo;1aga bgavicornia (Costa) 30
Ange;§aca tridgnn (Walker) 60
mm 52.1.;-gm (mm) ­
Iflgiffir SPO """
Charzbdia op. 10
Prawns larvae 30

so

>­

HQLDU QA108 ‘pa
OTHER GROUFsHonartines 10Total 290

— 50

20 410

— 20
20 ­

90 ­

20 ­
10 10

10 ­

170 490

Aug. Doc: Zpril Aug. Doc.
1973

- 30 ­
- 10 50
— 20 290

270 70 ‘­
90 50 10

120 40 —

1O_ 50 70
90 110 90
20 — 50
40 — —
10 — ­
~ 2Q .­

80 10 20

52

Total

130

130

740.

370

180

160

140

160

350

90

60

20

50

130

10 20
730 460 590 2730



Table 7

Station 6

Number or animals in -2 during tn» period 1972 - 1973

April Aug. Doc. April Aug.-Dzct1972 1973$Q1Q@<.@—Q¢qb¢coQ|Q-IQQQ

P0§!Q§AEQA

G;gcara ggggggggggg (Grubs) 130

G;gcora op. 50
Eéaslsaa flP- 40§g;g;g op. 30
garagoteronaatua ap. ­
Unidentified polyohaeton 10
CRUSTACEA

Amgoliaoa gridana (walknr) —
5A:g_g9;E1Tg_gg brovicornia (Costa) ­

Aggeliaga op. 10
Bgblia gaimardi (Kroger) 40
MOLLUBCA

Arga_;nnogu1va1via (Bruguiore) 20

Qhigno para (billwyn) ­
Modio;gg sp. ­
Unidentified gautropods 10Total 340

70

110

20

10

40

20

10

10

10

300

300

20

60

20

10

180

190

40

40

70

40

10

60

40

20

110

10

40

2

20 ­
- 39 ­

410 590 $00 20 1960

83

Mai

130

660

400

190

10

220

80

40

80

50

20

10

30

40



Table 8

Station 7

Number of animals in mg during the period 1972 ~ 1973

~ - April A . Dec. A ril A . Do . Total
1 972

ZOLYQHAETA

Angggctoia gggggg; (Sara) —
Qoaaura up. ­
D o at noagolitana 50

Ede lo Ohiajo)
G;1gora Loggiginnia (Grube) ­
Qumbrigonerois ap. 40
gggolana loggigornia QJohnson) ­
Prionoagio ginnata (Ehler) ­
Paraheteronastus ap. ­
Stegnaagil gcutata (Renier) 110
CRUSTACEA

Amgelisca acabrigoa (Walker) 10
Angoliaga tridona (walker) ­
Amgeliaca up. 20
Eocuma up. —

10Luciffior sp.

EOLLUSCA

Area inaeguivalvis (Bruguierc) ­Barnoa ap. —
Tallinn omnrginata (Sowerby) 10

I‘

C73

fix.

"6 ‘P “G °913

10

10

40

20

20

30 20
Z

10

10 5310

3

80

20

10

20

10

ContO....O.

50 5°
10 10
- 110
— 10
— 40
10 30
— 10
— 50
— 310

- 10
10 10
10 70
- 10
- 20

- 20
- 5320
~ 10

2



ijiiiiiiiiifiiii
iliijliiiijilii
Solargolln ap.
Unidantitiod bivalves

0THEB,GR

ya
a2

Nomertinca

Total

65

Ap;11 Aug. :0. Xprii X@g..Duc: Eozai1972 1973iiil-ijiiiiiililli
— - 10 — - 10 20
10 — — — - — 10

- - — 10 - ~ 10
260 90 5380 240 60 100 6130



Tabla 9

Statipn 8

65

Number of animals in m‘ during the period from 1972 - '73
April Aug. Doc. April Aug. Dec. Eozal

POQIQHAETA

Cggaura op.

Disonn op.

G;gg0ra Qoggiginnia (Grubo)

_!§gglggg,1ogg1corn1a (Johnlan)

Ninoe ap.

Hoghtgi op.

§tornaog;a acgtata (nenier)

CQUSTAQEA

_§gpg;;;gg brovigoggga (Costa)

gggaligga op.

Qhargbdia ap.

Qgogter up.

mama.
HDLLQ§§A

£0’ ‘Po
Hucula up.

Tcllina amargiggta (fluwerby)

Blrnoa op.

1972 1973

50

70

10

20

20

10

10

40

20

10

40

10

10

10

10 410

10

20

10

10

40

$0

10

10

20

20

10

* 50
~ 530
10 20
— 20
20 40
50 90
10 70

- 30
- 30
10 80
- 3°
- 10

- 10
— 10
— 10
— 10

Cont. 0 0 0
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gQQ—qgqn¢Q¢QQ@Q#§~—Q—@@<@Q@@¢#Q@1Q1—g1
April Aug. Dec. April Aug. Doc. Total1972 1975111$@1$§$31$Q1Z$IK§IQZi$1I1¥@13@¢Q

OTHER onogggNemartinoa - — - 10 - - 10
Ochaetoatuma no to ot - - 20 70 - 430 520
Duita Gup¥a, lonon.& fiofihaonTotal 260 70 60 600 50 530 1570



tabla 10

Station 9

Number of animals in I? durin tho period 1972 - 1973

53

§1ZI$11Z$1$II1111Z$1Q@Q@1@@@3@—§1_
April Aug. Dei. April Aug. Doc. Total1972 1973

PODYCHAETA

Dianna lg.

Gggceru op.

Lubrioangrogs bitgaria (Ehlors)
Boroia up.

$29.2 '9­
Stornaagis ooutata (fionier)

ORUSTAQEQ

gggoliaga tgidcns (walkur)
up.Lucifer

Algbogs sp.

Unidontificd Iaopod

MOQLUSQA

Bflrnoa ap.

Solariolla up.
Unidentified bivalves

Total

10

10

10

10

10

I
i
50

10

30

10

10

10

$0

100

10

60

10

60

30

10

10

190

120

10

20

10

10

30

200

10

10

10

10

40

— 140
20 90
- 80
- 30
- 70
~ 40

~ 20
10 20
- 10
- 40

— 10
10 40
10 40
50 630



Table 11

Station 10

”“"°°" °*' °“1'“1' in =2 during the puma 1912 1913
~.

1972 1973
POLI§§§§§A

Diaoma sp.

IE-2.1=!£°_1l*.'=. =9­

Lubriconoroia_g;§;gg;g (Ehlere)

E82.l.2.*£ l2£8.%'.@.-$1 (J ohnnon)

£T.22Q!.=.Y_§. BP­

Ninoo up.

2112212. BP­

.I£I£.i23.2 Ip­
CRUSTAQEA

£!L°.1..i=££2 3..129..9.§ (“I11”)

$322.9. IP­
Iéunolla ap.
Lucifer op.
Prawnilarvag

MOLLUSOA

“"111” 22_2s2.a=.L'- (Smrw)

5.12.92 BP­

§.h_=.l.229. IP­

20

SO

10

10

10

10

10

20

10

40

10

10

10

10

20 ­

10

20

430

10

70

10

90

30

10

20

10

10

10

20

60

10

30

10

50

$0

10

April Aug‘ Dec’ ;P;1I X“;-fD;0: Eozai

20

50

10

60

40

10

40

70

10

70

10

10

O

70

O

0

450

90

50

70

O

10

O

40

O

10

BO

30

20

00nt..



T0

liifllllfilililiI1i§il111ilIiIII1D860   DQQQ1972 1973
.9.l HER:....G39Ulé

Ophiuroida - - 10 — - - 10
Total 140 90 560 200 200 400 1590



Table 12

St tion 11
Number of anlmuls 1n m du lng the period from 1972 - '75

Q e;gp1gr;a up

LYQHAETA

§Qhi¢t6§Q‘£§Q§Q£$_($8¥I)

R0110 ‘Po
D1 0

Q5 eonnre§s b;£1ar;a (Ehlarl)
Qgg Lona logggcornia (Johnson)

ghtla up
gghaojoptorua op.

_°=.:_=.L% =9­

onoogio up
Paruho aranna

ORUSTAOEA

ge;1sca sp.

1 lie gaimardi (Kroyer)
Idunella

hargbdia up.

gxfor Op

5

§

— 20

~ 60
- 30
- 250
~ 30
50 ~
— 100

- 10
— 1400

- 5Q

20 10

10 ­

20 ­

L US

ggivalvig (Bruguioro) - - ­

T1

April Aug. Dec. April Aug. Dec. Total1972 1973
Q LENTERAQA

I
80

$0

180

30

10

10

60

90

10

20

20

~
— 200
- 60
~ 250
- 120

140 220
- 110
60 100

~ 1400
* 50

— 280
- 60
40 70
10 20
70 90

— 10



- ‘ - - - - ‘ _ - — April Aug; Dec. April Aug. D00. Eo;§;1972 1973
rtuoaaArea to (Linnacul) —Nucula ap. - - 10' Op. "' ""Telllna 10

Nemertinoa - — —
OTHEQ GRQpPS

Oochaetoltoma aegtoggatgg
Dutta Gupta, Hnon & Johnson - - ­fetal 180 1001970

"Z Id

— — 10 10
- — - 10
* 30 20 60
20 - — 20

- — 100 100
350 230 450 3290



Tflblfl 13
Station 12

Number or animals in :2 during the period 1972 - 1973

0.

ZiiililfiilIiliiiiililiifillfllIII
April Aug. Dec. April Aug. D00. Total1972 1973

POQYQHAETA

ggghictoia gunner; (Sara) ­
Eunice ;§g;95 (Kinborg) ­
$223222 In- ­
G;[ggra up. 90
gggogona ;ogg1oorg;s (Johnnon) 40

Maochaetgpgorua ap. —
Heggtgg up. 20
ggggég up. 60
Paraggtoronaatul up. 60

RUQTACFAO

Amgolisca acabrigoa (Walker) 50

Amgeliaea brevigornia (Costa) ­
§i>l.£§. ilail (Krvflr) ~'
IQHIIOIIB P 0 ""
gnu:-gbaia Sp. 10
moLLnsgA

Argfi ‘P0 ""
MBOOM ‘pl '­

10

20

140

10

10

10

10

10

80

20

20

30

50

10

10

20

10

10

20

Qodiogua op. - - ­

140

10

30

40

20

10

40

20

80

70

20

10

50

10

10

430

20

20

70

220

20

20

450

560

380

50

140

110

60

80

80

60

20

10

30

30

Cont. 0



Unidnntitied biva1vaS

Unidentified gaatropods

OTHER G§OUg§

Unidentified ophiuroid
Total

74

-il§IIIlIIfZIII}§j­
A1180 D00.  A-use D60.1972 1973
2o - - - - 40 so
- - - 1o 3o - 4o

“ - — 10 - - — 10
350 220 290 320 390 eso 2440



Tabla 14

Station 13

Hunber of animals in 12 during tho period 1972 - 1973

1972 1973
POLYCHAETA

Anghictois gunneri (Sara) — - 1620
Gglcera up. “ 40 200Dianna ap. 40
Lgmbrggoggrega bi£;aria (Eh1ers)­Heroin sp. 10
Prionosgio ginnata (Ehlera) ­
Bqzséatfixvwfivtuv =p- 30
Sabollgria up. ­
St pa§g§g,scutata (Bonier) 90(_9?-W

CRUSTAOEA

Aggoliaoa acabrigea (walkar) 10
Amgeliaga tridona (walkor) ­
Amggliaca cgclopa (Walker) 10Eoegma ap. ­'- .poLucitor

MOQLUSCA

Arga inaoguivalvga (Bruguiero) 20Area ap —

00

50

20

’20

- 110
10

20

50

10

10

10

10

60

10

10

20

10

T5

April Aug. Dee. April Aug. Doc. Total

50 1670

20 370
30 100
20 20
10 20
- 20
60 250
~ 60
— 15O

- 10Q»
— 20
" 30

— 20
- 10

Cunt.... 2



T5

I1111$$1iZbiti€13I£XIi#1$'§cu0qn1aD$1¢
April Aug. D00. April Aug. Dec. Total1972 1973&1$§1I11Z$$$@1$I@@@$§Q@@.o1¢$@1¢§$

fignaa lp. 10 20 - — — - 30
emarginnta (Soworby) 10 - -- 20 -- - 30Tallinn

§9;gg;g;1g»ap. - - - 10 20 - 30
QQHEJL §_Br°1!?§.

Nemartinaa - 10 ~ - - - 10
Total 260 240 1840 150 240 190 2920



Table 15

8tation 14

Number of animals in 12 during the period 1972 - 1973

--11
=-1

April Au. Dec. April Aug. Dec. Total1972 1973
E I-YQHAETA

ggghictoia gggggg; (Sara) - 160 430
Euclgnuno up. - — 430
QL]¢81‘8 ‘P0 ""'
Hagolona loggieorgga (J0hnaon)150

Moaochaotog§orun op. ~% up. 40Rinse

?!£Eh9§2£2l@£§H§ 99¢ *
Bgion‘ lg op. ­
CRUSTAQEA

Anpoliaca brtvigornio (Costa) ­
gggelilga iridium (Walker) ­
Agggliaca Up; ­Qgciter op. 20
_§arngoé§opa1a agglitera larva ­
XOLLUSQA

Area innoguiva;v1a (firuguiero) ­Barnes up . ­
Hucula up. 80
Hagaargua op. ­
Q$E5Bfl§R9EZ§Nomertino ­

Z

10

10

10

40

20Total 290 250

30

90

10

150

1140

10

10

10

10

80

40

10

20

10

20

60

- 590
— 430
30 60
— 190
40 40
- 50
- 90
10 20

— 10
40 60
— 20
10 50
10 20

10 10
- 79
— 230
10 20

— 20
160 1980



Table 16

Station 15

Number of animals in u? during the period 1972 - 1973

April Aug. Dc. April Aug. Dec. Total1972 1973
POLICHLETAa . 60Diaoma p

Eughroogg up. 10
Glgcora op. ­
Lumbriggnoreia up. 50Heroin sp. 10
Neghtga ap. ­
Unidentified polychaata 40
GRUSTAQEA

Ange;1aoa ncabripea (Walker) 10

Aggglilcfl up. 10
E29.‘-:2. 89- ­
gggitor op. 10
Pnraggnaopaia atglitera (Eé::n)­
HOQQUSQA

2.~.z'.s=§ zwrmvg <L1rmw-\~> ­ara 20

Q
E
O
E

3

(Dillwyn)

Modgglua up. ­Total 220

70

20

10

40

10

10

10

i
an

10

10

40

93°

60

10

40

50

10

10

10

170 1180

30

20

20

20

10

Q

I

30

20

20

40

10

10

10

830

20

20

10

10 ­

10 —
110

110

20

170

1870

160

10

120

50

90

10

30

20

20

20

10

130 900 2710



Tabla 17

Station 16

7'9

Number of animals in :2 during the period from 1972 to 1973

April Aug. D00. April Aug. Doe. Total1972 1973
POLYCHAETA

Disoma sp. L70
D10 atra noa 0 itana ­
(Eagle ChiajeiG;[cara sp. 60
%Eun1ge indgca (Kinberg) 10
Lubrigonoroia biflaria (Eh1ors)­
_ygglggg loggioornis (Johnson) ­Eerois op. ­
Bternaegia aeutata (Ronier) ­
CRUSTACEA

Amgeggaca brovgoornis (Costa) ­

gggelieca ap. 10Idunoll op. ~a

' up.Eoeuma ­
BI§!§al$arya ­
MOLLUEOA

Tallina up. ­Ohionn up. ­5.122 =1» ­
Unidentified bivalves 20

30 ­
— 10

- 930
30 10
— 10

30 10

~ 20

10 10
— 10
10 ­

Total 170 110 1010

90

10

20

10

40

30

10

10

30

20

10

60

320

90

110

60

20

10

10

20

10

130 140 720

70

80

250

10

320

940

60

100

140

130

20

10

S0

20

50

20

30

2290



Table 18

Station 17

Number of animals in 12 during the period 1972 - 1973

April Aug. Dec. April Aug. Doc.-T;t;1—1972 1973jlilljiiilliili
POL!C§§§gA

D10 tra non olitana
lde1%e Chiajei
Glgcora up.

Logidonotun Jagknogg (Kinberg)

Mggelona lgggigornia (Johnson)

Heghtga op.

Narnia Bp

- UPQParaheteronaotus

CRUSTACEA

Amg0;iaca soahrigoa (lalknr)

gggelisg grevioornia (Costa)
Amge;iaga trigona (Walker)

gdunolla op.

Oggggbdia up.

MOLLUSQA

éggg §naegu§va1wig (Buguiora)
$.11“. BP­

gellina ap.

10

10

Lumbronnrois sp. 290
Lunbrigonoreig b1£L§ris (Eh1ora)70

60

40

10

20

10

20

20 40

20

10

20

10

230

100

110

10

20

30

40

20

60

870

20

10

10

10

20

4

3

O

0

$0

an 1 Z Z 1
-.

10 120
— 260
— 60
- 390
— 180

2210 3080
10 20
10 80
- 70
30 30
10 100
20 70
10 so
— 10

— 20
- 10
10 30

COKE“ 0 002



$@Q¢QQ@-oQ¢

S1

April Aug. Doc. April Aug. Dec. Total1972 1,73
OTHEQ QQQUPS

Noaortinna

Ophiurbidn

Total

— ~ ‘— ~ 10 - 10
- - 40 - -» - 40

540 00 020 1020 00 2320 4060



Table 19

Station 18

Hunbcr of animals in I? during the period 1972i flilliljl
April Aug. Doc. April1972 1973¢$Q-$1111-Qfltitibiiifiiflittii

POTYCHAETA

=n2*;:;gt2;2 $12.21.‘; <88")&__1_;_, 40
Qgasura ap. 940
Gggcora ap. ­
Lubriconnroia sp. ­
gggogona logggoornis (Johnson) ­

Sp. ""Parabeteromaatus

Prionoagio ginnnta (fiblora) ­
Unidentified polychaatoa ­
CRUSTACEA

Amgglisca tridonn (Walker) ~
Amgelieca op. —
Bgblia gaimard; (Kroyer) ­
Idunflllfl Qpo "'
Unidentifiod isopod —
HDLLUSCA

Arga inaeguivagvin (Bugu1horo)20

?2‘11l.a.\;19; (Soworbg) ­nata
Unidentified bivalves ­
Uniéentifiod gaatropods ­

70 —
30 40
— 280

40 —
— 20

— 80

~ 70
_ 50
- 30
10 ­
— 10

- 10
* 10
1° P

Total 1000 160 600

330

190

10

20

20

10

1973

Aug. Doc. Total

$ I
3 1

160 —
— 10

40 30
40 ~­
— 10
70 140-.
- 10

580 310 260

S2

40

1010

560

480

50

110

60

80

30

80

260

60

10

10

40

10

10

1O

2910



Table 20

Station 19

POLYG HAETA

Qhigtoin 53353;; (Sore)
D10 atra ca 0 itana
(Kellie §t&aje§
gag Lona Qoggieornis (Johnson)

ochnotggteggg ap

grois sp
Hinze 8p

Prionoagio ginnata (Ehlora)

ragotergnatua op.
ornanpis acutaga (Bonior)

QBUSTACEA

golieoa acabripoa (walknr)

gggliaca gridons (Walkor)

Qeliaca cgglogu (walknr)

__22E2 9

Hysidacea

MOLLUSCA

I5 '?

40

70

10

10

40

10

10

P' ”

20

10

10

10

10

10

90

f
I
20

20

10 —
10

1 Q 3
10

Hlnbor of animals in n during the period tron 1972 - 1973

April Aug. Dec. April Aug. Doc. Total1972 1973

50

10

10

10

10

10

10

20

- 00
80 1450

O 0



84

- - * - _ * - ‘ _ ‘- - _ -Aprzl-Aagt 50;.-A;r;1’A;g:.5§;.#@;t;1­1972 1973$1§$3qQQ@I1$I_QI@cw@$1@@$$1@<—§$|§¢u|nt¢~@@

Tellgna eaarginata (8oworby) 20 - 10 - - - 30
Solariolla mp. - — — - — 10 10
Uni&ent1fied gaatropod - 10 10 - - - 20
OTHEE GROUPS

Homortinoa - 20 - - - - 20
Total 210 110 1030 140 130 1380 3000



Tabla 21

Station 20

Number of animals in :2 during the period 1972 -- 1973

S5

April Aug. Doc. April Aug. Dec. Total1972 1973
POLYCHAETA

Eucggmono up. 20
Eughrgggo op"; 10
Ggggera 1ogg§Q;nn1a (Grubo) 10

Hbaochabooggorua op. 10
Neggtza Up. 50Ninoo up. —
.E2£2£2 °P- "
Paragotorgmaatua op. ­
C§pSTACEA

§gge}iaga gzclogs (walknr) ­
Aygogiaca lp. ­Mysidaoea ­
Lgifer op. —
Sgu111a_9Qgg Latreillo (Eugo10w)10
MOLLUSCAArea up. 60

Q

E‘

2

ara (Dillqyn) 10
Huggla up. ~
Tegiina omarginata (Baworby) 20
OTHER GROUP$

Iomortinos —

20

10

K

Z

I
X

I
I
I
I
1

70

10

110

10

10

10

30

60

I
1

10

10

10

$0

10

40

10

10

10

10

90

- 40
— 10
10 20
10 40
10 60
Q» 5Q
- 10
10 20

— 20
- 10
- 10
5 50
— 10

— 60
- 10
~ 80
— 20

10 20
50 540



Table 22

Station 21

Q5L)

Number of animals in mg during the period 1972 - 1973
QI31$1@I$&1$$11Z&$$3@Qt$it$1$Q11g¢@

April Aug. Duo‘ April Aug. Doc. Total1972 1973§Qa0@au@¢c'|oc0Q\@lI@Qan¢¢QQ1—¢c-<@—@¢@¢¢qQqpQQQ

QOEQ N"i‘§’2’.PA

Caviggglaria ap. - 10 - ­
POLZCHAETA

Amgg;g§o1a gungori (Sara)

Qolaura lp.

Eucggggno up.

D10 atra nae 0 itana
‘('d'i{'fi="6hi'5'5'§TL""
§l!22£2 =9­

Mggc;ona Qoggicornia (Johnson)

Heghtgg ap.

fiternnngiaqgutata (flnnier)

QBUSTAQBA

éggglgggg ngabgigga (Walker)

Amalia ca up .

Eocuma up.

Unidentified inopod

MOQQUSQA

APOB Spa
‘F

I.hucula ep.
Unidentified filvalvus

Unidantitiod gaatropods
Total

20

10

10

10

10

10

10

10

90

— B810

20 ­
20 ­
)0 10

30 ­
10 20
- 10

Z i
1 X
~ 10
10 —

- 30
- 1190
20 40

150 9520

20

10

20

10

20

20

10

110

— 20 $0

so 7o 8330- - 20
- - 2o
10 10 100
- 1o 20
- - 40

100

— — 20
10 50

- 10 40
v - 10
- - 10
- - 20
- - 40

210 - 1420
10 ~ 100
— - 10

290 170 10330



Table 23

Station 22

Number of animals in -2 during cm périod 1972 - 1973

S7

$$@3&1$$@11QI¢1&$IQ$$¢¢$t&1I¢131§1

POLYCHAETA

Euoymeno op. -- 110
10Gggeora up.

Lnmbgioonoteia up.
Lubrioonoreis

. ‘P.Neroxs

Parahcggromflstun ap.
CHU$TACEA

gggolioca sp.

Idunolla up.

l».'1.2§.£.°_1“ Iv­

Eoouma I

muLLUSC

P0

" A
Argé Ipo

Solariolla up.
Nugula op.‘pa
Total

April Aug. Dec. April Aug. Doc. Total1972 1973

I
I

biflarga (Eh1era)~
10

20

10

10

10

60 140

10

1

10

10

20

10

10

210

40

10

20

70

10

30

I
I
I

60 590

- 30
30 190
20

— 739

10

10

20

190

20

190

10

10

10

10

10

1210

360

270

120

740

50

60

290

30

20

20

60

10

10

10

2050



!ab1a‘24

St§§1on 23Number of animals in m during the period from 1972 - '73

8

@QQ$$$¢D$'$$@nQ$$$@Q@Q@$@@@I¢$OI¢@$$an
Apr11.Aug. D00. April Aug. Doc. Total1972 1973Z1 1 I I I 1 1 I i X Q 1 i Q1 I Z I I i 1 X I I 1 I I I 1 Z 1 1

POQKQHAETA

_5ggQgg3g;g,gunnn;g (Sara)

gmbriggnoroil I p.

Qggglona-lgggggggggg (Johnson)

H0111! ‘yo

Rbghtgl ap­

Unidontitind polyahaota

CRUST§QEA

_g§gg};ggg_§;1d0gg (ialknr)

27222. $'l...1:4;$’ (Kr=>.v~=r)

222.1.%.e.22 ‘P­

Eocuma up.

2'LQLQE:§.§9.!*;

Arga ;5pgu1va1v1o (Bruguioro)

1%

tellina emarggnaga (soworhy)

Nggula up.
Total

10 10

~ 110
20 10
10 20

10 10

— 20
10 10

60 190

70

10

10

30

10

20

X

10

I

$0

510

180

90

60

$0

2630

~ 130

20

50

10

160 910 2720

- 100
- 3140

31o

1O SO

< 4o
— 210

50 80
10 150
— 100

30 30

* 50
~ 20
- 10
10 1Q

-.<=

240 42ao%



fable 25
Station 24

lumber of animals in =2 duringtho pa-ma 1972 - 1973
t
\.

V April Aug. Dec. April Aug.-D;e: 2.13-ozai1972 1973
POLYQQQE TA

£2!.1.¥9.§2..%.9. £2.13 (Sm) ­
ggggg ;_t_1Q3_§_ (Kinborg) ­
_§Eg__;'g lip. 270
gogona Qoggcornia (J ohnnon) 120

§_q_;_'c_;_1._g_ op. 20
garahetegomsgg up. ­
QRUBQACEA

A_.m1é!.22 I1>- 40
gaimrdi (firoyor) 10
Qcgfeg up. ­
Qggrgbdga ap. ­
Unidontitied oumcean 20
Unidentified iaopoda ­
510% §§A

L122 .1.2l.£Q.\.L1.1£_3L!.1_2 (E'"8i°1‘¢) 1°§_g9g_ sp. 10@912 'P- ­
Unidontitiad bivalve ­
OTE GROUPSHamrtinoa ­
T0181 500 140 390

40

40

10

10

20

10

10

9

10

40

80

90

50

20

10

- TO 380
-. ‘IQO .­
10 $0 90

-V - 10

‘IO - ­

- - 10

20 - ­
10 -- 90
-' 30 20

50 230 600

S9

9.0

40

770

220

200

80

150

60

20

20

20

30

10

30

100

50

20

1910



Table 26

Station 25

Number or animals in :2 during tho; period 1972 - 1973

April Aug. Doc. April Aug. Dee: 50:03.1972 1973
QOLYQHLETA

Anghiggogs gunner; (Sari)

gfiglctgafiigoa 0 “am
Gycora up?
gbriggnoroia ap.
Qgelgna lggioornio (Johnaon)

ggiogoagio 23239 (Ehhra)
Pg1_;_-abet-oromaatga up.

Sabolleria ap.

Sjermsgga acutaga (Ronior)

CRUSTAQEQ

Amgoliaga §ridanl (llalkor)

Amgeliaca 9149;. (Walker)

Amgoliaga up.

Eocuma op.

Lgegger up.

MQQLUSQA

5145 yxaoggvalvin (firuguieri)
E222. IP­
Tullig omrggnata (Swerby)
Nugula Q P 0

i
Q

1

40

$0

10

10

30

10

20

10

20

‘IO

270

10

20

20

10

10

170

10

20

20

10

$0

‘IO

10

10

10

20

90

290

10

1'70

60

50 110
20 20

40

30

20

10

10

40 100
10 20
-' 20

10

10

30

20

‘I0



91

' ' " ' ' ' ' ' ' ' ' ' ' April Iu¢.'nZ¢. APB} Iu§.'n§¢I' E92811972 1973iIi—§IIIZIII1il11lIlI1§IiXiljlIIl1
Sogprgogla up. - 10 - - - - 10
Unidentified gaatropods 10 - ~ - 10 - 20
Q§flE§*G§0U§§

Hemflrtinfia - — 10 — — - 10
Total 160 SO 550 180 150 130 1020



fable 27
Station 26

Huber of animals in :2 during the period 1972 - 1973

DQQQ  Zu.;o.D;Q': ¥O.';fl‘£1972 19731‘ii*l1Z11$@1§11é1IQj§
POQQGHAETA

_&)_1ig_g%_tr_1:; ma 011 am’do]. o Olfiajtj L
‘PoDiaoan - ­

Lubrio no in )_:_i;§_1a__1'_19_ (Bhlaro) - 300

Es9.L=22_¢. =1» 40 ­
§22!z§.L'2. 89- - ­ap. ...Narnia

§_r§onngig ginnata (Eblera) ­
Unidontiried polycbaetea 40
QHUSTAQQ

Amgaliaga up. ..
Amgelinga czcloa (Walker) ­
Eocuma op. ...
§.12i..L1_e 22.22  (Bi3o1ow)­
Lugife; up. ...
MOE  CAArea up. ..
£22 $221!}! (B1'\1£\li°I'¢) 20E22 Iv~ 10
E2922 81>» ­
OTIEQ GROUP8

Ho mertinaa

10

10

SO

40 ­
10 ..

20 ­
20 ­
10 ­
50 ­
10 20

- 10
10 ­
- 10
10 ­

- 20

10 ­

10

10

10

10

10

20

10

90

10

10

10

10

92

40

30

390

60

40

20

50

O0

10

30

10

10

20

20

E
10

50

10



Table 28

Station 27

Number of animaln in mg during tho period 1972 ~ 1973
QI$&1£xaQ@$@1$¢$Q3¢QQ$Q¢1@g@@@g

April Aug. D00. April Aug. Doc. Total1972 1975—|QQ@Q&cua0¢»anQ@q—cIancn@@'Q¢\—Q¢¢¢Qqqq—.-Q’

POQECHAETA

Aggggggeia gunnngg (Sara) - 10
Qigggg up. 20 42¢
G;;gcra op. 60 ­
Hhgolona loggioogga (Johnson) 20 ­
Eggeig Sp. 10 10
garahetegomaltg_ op. ‘I00 ­
CRU°TACEA

éggoliaoa neabriga (walker) 10 ­
Amgelisca op. 10 ­
Chargbdil op. ~ 10
§_o_g_ug Up. -- 10
Lgcifer up. 10 10
Unidentified iaopod - ­
0 S AM LLU O

‘§ggglg[lP» " 490
So1ari0}la op. - ­
Naasrgus sp. — ­Total 240 960

10 ~

" 40
- 500
20 20
— 10

10 ­
— 10
- 10
~ 10
— 10
- 10

20 10
- 10
60 640

20

16

10

0

20

10

10

70

10

U3

20

460

120

590

70

180

20

$0

20

20

BO

10

500

30

10

190 120 2210



Table 29

Station 28

lumber or animal! in I2 during the period 1972 - 1973

April Aug. Dec. April Au;.jD;o: gags;1972 1973
POLQDHAETA2;? op. 10
Glleera mp. ~
Lu rigoneggia (Eh1ora)­b biflaris
ggolona loggioogggs (Johnson) 10up. 20Hernia

Reghtga up. 20
fiflbflllaria BPO "'
fisargauig  fiflwiflr) 1°
QRUSQACEA

Amgoliaoa tridena (walknr) ~
Aggeliaca up. 10
Idunolla up. —
§;g;;g_ga;uard1 (Kroyer) ­
EQSBEQ '9' '
HO§QQ§QA

gggg tortuola (Linnaeus) ~
Area ‘pp ""Tollina Sp. ­Nuoula op. ­
Total

140

740

00

10

20

60

20

10

20

3500

60

10

670

80 1120 4240

30

70

70

40

20
5 i
110

240

33°

20

10

$0

10

980

94

— 110 150
90 220
* 410

10 ­
10 ­
10 ­

~ 10
— 110

10 30

- 20
— 10

130 920

520

4650

140

180

50

20

120

270

510

80

10

10

50

$0

10

670

7470



Tabla 30

Station 29

lumber at animla in 112 during the period 1972 - 1973
QQQQQQIcn¢@¢lvcuvtQun»auo¢¢bcIIqn$an&&Q<|-oqqqg

April Aug. Doc. April Aug. Doc. Total1972 1973@0n¢¢¢Q|m¢Qq¢nnnqu0~bc-as

C OELENTERATA

Cavornulgria op.

ZOLYCHAETA

Ajgggeteia g_\.m__n_|_u_*_1_ (Sara) ­

Diaoma oqgaae (Pauvel) 20
Eughros gnu up. ­
Glgcora up. 10
Lagelona lggigorga (JohnBon)10O£2122 89- 30E222 Br» 30
QRUSTACEA

Angelina scabqggs Walker ­
Agogega up. 70
_§l_l3;_1;-|_ gagmardi (Kroyer) 20

Igunolla op. 30
3392341 (unidcntitied) ­
Qhnrgbdio BPO ""
Unidentified Cumaooans ­
Prawn larvae 20

10

‘l1IiIlXIil§1

40

70

20

80

10

70

10

20

$50

10

100

120

360

320

10

210

$0

20

-- 10

40

60

20

50

50

10

150

10

00

20

10

40

95

10

340

20

130

290

340

50

160

380

550

30

240

10

10

60

40

o°ntOlOQOOO2



Q3-p;-qnuncuquncocuvonncn-in

@¢$&Ib@du§Qu-¢@$¢n­

MOE‘; M SOL

E2-22.22 IP­IP­
Unidcntitiod bivalves

322%
Unidentified ophiuroids
Tutal

95

April Aug. Doc. April Aug. D0c.Tota11972 19731111111‘

- - 20
20 - 10
10 - 10

- 10 ­
360 20 360

¢uun@cnao@~w1nn-‘rub

30 — — 50
‘IO -- 20 60
$0 20 10 80

— — - 10
1400 250 470 2860



tabla 31

Station 30

Hhmbflr Of animals in I2 flaring ibfl period 1972 — 197}
I@$$@$Q$@$$¢1@Q¢QQQ3bQ@Q¢Q@¢@¢@@@¢*

April Aug. Doc. April Aug. Doc. Total1972 19731Q$¢@$$133334-$Q$@¢I—Q$¢Q¢@@C¢QnQ$&¢@

POLYC§g§TA

Diaoma up. 10
GL1c0ra Up. 310
.I:3_\1_1=i..99. .L1&.<LL¢£ (linbvra) ­

Lubr;eoner0;g bi£;ar1n (Ehlors)­

Noghtgn ap. 30
Parahogorggggtua up. ­
cnusmcm

Amgeggaga brevgoornig (Costa) 20

Aggoliaga op. 10
Idunclgg up. ­
Quoifeg Up. ­ap. 10Eocua

Unidentified isopods 20
MOLLQSGA

Agga inaoguivulvis (Bruguioro) ­
Mucous ep. 40aluae In-» ­
Unidontifiod bivalves 10
Unidentified gaatropuds ­Total 460

10

290

20

140

10

10

10

Y0

10

20

53°

20

‘cu

40

20

10

90

70

B0

10

10

20

190 70 720 %206O

10 10
— 620

10 ­

- 30
3° "

10 ­

— 20

10 ­
- 10

97

20

600

40

620

190

100

$0

140

60

30

10

50

10

70

20

40

30
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6 - 5 - h.£ nnen¢ a_ Bfirieuatien<1; r *
The quantitative distribution of macrobenthos in all the

thirty stations in numerical abundance is given in the tables
2 to 31 and Figs. 28 - 32.

The population density in the six stations of profile 1,
varied from an average minimum of 145 to an average maximum of

455/fig. The minimum number of animls was recorded in station 3

one the maximum was observed in station 5 at a depth of 20 m and

35 m respectively. In the stations of the second profile the
numbr of animals varied from an BVOT&g9 minimum value of

105/fig in station 9 at a depth of 20 m to e maximum average

value of 1021/n2 at a depth of 5 m in station 7. The very high
value in station 7 was due to the oecurence of a single species
of Barnes sp. in large numbers constituting 85% of the total
nunber of animals. The largest number of the animals in the

station 11 was contributed by the Qrignsgip sp. In profile 3,
the population of the animals recorded n maximum average number

of 776/n2 in station 17 at 35 m depth te a minilun of 330/h?

at station 14 in 10 m depth. figge}ggg_}OggiQg;nig constituted
66% of the total number of animals in station 19. The total
nuwoer of animals in the fourth profile varied between the

maximum average range of 1721/n2 in station 21 at 20 m depth

to a minimum of 90/m2 in station 20 at a depth of 10 m. The

polychaete ggphggtgiggwunggi and the bivalve Nucula sp. wereu: - ._____.
the two organisms which constituted 80% and 13% respectively

of the total number of fauna recorded from station 21. In the



Pigs. 28 -- 32. Population density oi’ important grcupl oi’
aacrobcnthic fauna at different depths in the
5 transects.
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fifth profile, station 28 recorded the maximum average number

of 1411 animals and the minimum average number of 153 animals in

m2 area was observed in statioh 26 at depths 30 m and 10 m respe­

ctively. Luehriconereis oifierie formed 62% of the total number
Of animals in 8‘\3&‘GiOn 23:3»

It is evident from the populatioc density picture descri­
hed that the occurrence of maximoe average nemoer of organisms

were in the deeper stations, which was in 35 m contour line in
the first three profiles and in the fourth and fifth profiles at
20 m and 30 m depth respectively. The density of the fauna was

comparatively poorer in shallow water stations at depths 5-10 m.
we closer examination it is apparent that there does not exist
significant variation in the faunal assemblage and intensity ih
the different profiles and further, it is interesting to note
that the maximum number of animals was recorded from a station

in the third profile which is located outside the md bank.

The *biomeee veluee of the benthie faunfl is given in the

table 32. The biomass generally indicated higher value in the
deeper stations. The values were the highest in deeper stations
5 and 6 in profile A except in station 2 of profile A where the
value was 202.965 gm/E2 during December 1973. But the higher

values in this station is due to the occasional presence of large
species oi Qeheetoegggq gggfiqgxgt m which need not be included inuu

the actual estimation oi the dry weight, Lie (19o9). The maximum

*wet weight
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. 2 1 . . - . .bicmess of 5.210 g/m was receruee in Statl0H b curing April. 1 . 1 fi "A 2 . . .1973 emu the minimum velee ox 0.0dz g/m reeereee in station 1

during August 1973. The higher values observed in stations 8 and

11 of profile B were coetributed 8581; ey Q. segtegigtue. Whe
h13h0Bt values otherwise were eeserveu in stations 11 and 12

while the minimum was in the shallow water station 7 except in

the mouth of necember 1972. This higher value in this etetiee wee

C?‘

:31
O

coetributed by e single species of bivalve Barnee ep. eat in
third profile the biomass value was nign in the shellewest
station 13 and lewest in the deepest station. the greeter value
in stetien 13 was contributed by the polycheete{§gg§igteis ggggeri
which was present in large numeers. The values were lower in the
shellewer stations in the fourth and fiftn profiles except in
stetioa 19 where the eiemass showed higher value.

The ennelide represented by the pelycnaetes were the

most dominant grout cf the pepuletioe of the mecreeenthic fauna

ix the statiens. The percentage GQEpOSitL0p study indicated

that the polychaetes formed an average value of 75.9% of the
totel feunel assemblage. Tee minisum value of 46.3% was receroed
in station 20 and the maximum value of 91.3% was observed in

stetian 17.

Crustacee constituted the next ieportant group cf the
merobenthes. The group was not dominated by any particular

species. The percentage composition of tne crustaceans veriea
frem a minimum of 0.8% ie station 21 ts a maximum of 46.15%

elmoet equal to the pelychaete cempesitien in etetieu 29. The hifher
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value of crustacean fauna in this station was contributed by

a largo number of Amgeliaca scabripes and other amphipode.

Although the eruetacean.group of animal was recorded from all

depths the maximm number of animals, constituting this group

blonged to amphipods which was mostly confined to the 20 to 45
belt of the sea.

The molluscan group of animals representing the third

important group varied from a minimum percentage of 1.3% at

station 17 to a maximum of 31.4% at station 20. A distinct

concentration of the fauna in any particular depth zone could
not be established as the faunel intensity fluctuated without
any regularity.

There was noticed a general decline in the numerical
abundance and biomass in all the stations during the monsoon

period. But there is no distinct variation in total number of
individuals or wet weights of animals in the samples that can
be attributed to pre-monsoon or post-monsoon seasonal changes.

There seems to be no prominent differences between.numbers for

the species identified during the two years of study. However,
the large number of animals contributed by the polychaete

ggphieteispggggggi in station 21 was probably due to a local
aggregation. It seems probable, therefore, that there has been
little change in the composition of the fauna during the period
of two year study.
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6.4. Substratum and the bottom fauna

"Ocean teed web is predominantly detritcl". It is e
sell known tact that sediments of lakes, estuaries, rivers and
oceans tunction as food source for bottom feeding invertebrates.
The relative role of living and non living organic fraction in
the nutrition oi’ such animals has been topic of wide ranging
discussion in different parts of the world. Darnell (1967) dis­
cussed the role ct organic "detritus" as a nutrient source of
aquatic animals. Tenore (1977) observed thatthere has been no

study which has definitely established a link between detritus

and exploitation of e comereially important fishery, although
a number of investigations have emphasised relationship between

organic detritus and benthic organism. A large and active
microbial comunity is associated with the detritus and nicrobee
are consumed by Iieotauna and mecrotauna. Thus Brown and Sibert

(1977) has established a direct link between detritus, microbes
and a coanerciall; important tiehcry. Furthermore, according
to Poncroy (1974) the concept ct the classical oceanic food
chain, that is, phytoplankton - Zooplankton - carnivores, ie
being challenged by an alternate food chain oi’ detritus ­
micrebe--consuner. The new theories of the oceanic teed chain

dynamics is ct considerable importance and will assist for the
better and improved mnagcnent of the marine ecosystem.
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the occurrence or bivalves in comparatively large

number within the 30 n line can be attributed to the availability

or miuioorganism in the fine grained sediments. Similar conclu­
sions have been arrived at by Howell (1965) who attributed an

increase in population density or deposit feeding solluscs in
tine grained sediments. mt the quantity oi’ ingestion or organic
material by the deposit feeders is still a debatable question.
Hargrave (1970) in his rcdiotracer laboratory experiments on
fresh water benthic enphipod to study the assimilation ettieisncy
of living and non living organic matter by feeding them on
sediments, found it as low as 6 to 15$. 8imilar observations

were node by Heywood and Edwards (1962), George, (1964), Md»

Robson, (1967). Based on the above findings, although higher
valuea of organic materials are recorded from we sediments of

Iudbank regions. the percentage utilised by the different species
oi’ deposit feeders of this area have to be individually assessed.
The absence of any significant ditterence in the nulber and
weight of animals in the stations of profiles A, B, D, E (nudbanks
included) and profile O (outside mud banks) explains that higher
organic materials available is not the only decisive factor
which determines the standing crop. It has also been indicated
that non--living organic material absorbed on to sediment particles
may be an important food source tor deposit readers. 1'01, (1950)
Wilson (1968) and Gordon (1966), however have observed that the
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polyehaete Peetinaria gouldii aheorbed 45% of the organic
carbon tron the ingested sediments.

The other important tactor in the environnnt is the
texture of the deposit which can influence each species and
deeide the grades of the sediment upon which it will settle
and eolonise. Sanders (1958) obeerved that eand sediments have

a relatively high pereentae or filter teedere and epitauna,
whereas mddy sediments have the greatest number or the intaunal

deposit feeders. The fauna including a number of members among

Annelida, Cruataeea, Mollusoa, Eefigfiodermata and other groups

or animals torn a significant part or th food of many denersal
fishes.

Since polyehaetee were the neat dominant group or animaa

in the present investigation or maerobenthie population, and they
were fairly well represented in all the depths, it is rather
dittieult to draw a categorical conclusion regarding their econ­
rrnce with respect to any particular grads of sediment. The
evidence to chow that the depth of the water in the inshore waters

has any intluenee on the composition of the tauna is also not
great. In the region within 30 1 depth, whre the eediment we
predominantly of fine particles with a good percentage of sand,
pelychaetee constituted an average nulber of 74.6%, while
eruataeean fauna constituted an average ot19.4$. The average
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contribution or the nolluscen fauna mainly consisting oi’
bivalve was 10.4%. The fauna in the region mtween 30 n and

45 n was domnated again by polychaetes and constituted an

average of 76.95. The average values of erustacea and nollusca
were 17.45 and 4.93% respectively.

Although the total percentage distribution of the

polychsetes exhibited a rather uniform picture in the two types
of substrate a close examination of their pattern of distribution
revealed the occurrence oi’ certain species in more nusbers in
certain depths shoving their preference to particular grade of

1

sediments. The polycbaetc Sterneepis scgsata was observed to
prefer a substratum of finer particles, since this species was
totally absent in stations beyond 30 m, where finer traction gave
way to sand particles. Similarly, although the species Anphicteis
g_un3g§._ was recorded in all depths, these organisms were found
more concentrated within the 30 s line.

From the tables it can be seen that the distribution of

the amphipod species generally exhibited e tendency of being

concentrated more in deeper stations. The species §]2_1._i_g gaimrdi

and Idunella sp. were recorded at stations oi’ 20 as depth only.
Since the other anphipods which includes different Anglican sp.
are largely limited to the sandy sediments, it is clear that
they must procure their food predomnsntly from suspended matter
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in the water by creating current with the assistance of
pleopods, It has been noticed that within each feeding type,
s tow species are numerically dominant, which in the present

study was supported by the occurrence or Anpelisca tridens and

Ampglisca sgebgipes in large numbers,

The date on the deposits has suggested that the elsy
content of the sediment is very important for the distribution
of deposit feeding organisms, Clays are much smaller in size than
the silt particles and therefore have a relatively such larger
surface area to bind organic setter, the source of food tor
deposit feeders, But large concentration of organic matter may
reduce the oxygen content in the sediments and can ultimately
limit the environment for deposit feeders (Yonge (1949).

6,5. Relgtion Mtween the fauna and bottom stability

The attest of batten stability in determining the distri­
bution of benthos has been well established in both tropical and
temperate waters (Sanders (1958), Howell ,Q_t_g_], (1959), Purdy

(1964), Jackson (1972), Johnson (1970), Rhonda and Young (1970),,

Levinton and Bambach (1970). Aller and nccgs (1974) define

unstable sediments as those sediments which are highly mobile and

have low cohesion or shear strength. They have further related
many maerobenthic species in the Discovery Bey, Jamica to a
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gradient in bottom stability. Similarly the investigation
ot'Estcourt (1968) in How Zealand demonstrated s sparse fauna

in Cook strait, which has been attributed to sediment mobility.

The comparatively lower values in the population density

of nscrotauna in the near shore regions especially in the and bank
region, which has proved to be s rich store-house of nutrients,
further emphasises the earlier findings that s stable substratum
free from undue disturbance is necessary for the benthic life to
flourish. A stable subtratum in the mud bank regions is not
possible due to the fluid nature of the mud, nobility ct the rd
banks and possibly due to havy fishing activity particularly
bottom trawling. The loose nd in the inshore and bank regions
are incohesive and the sediment cohesion may affect the biology

of intaunal species in a variety of ways (Probert, 1975). It
the substratum is not firm enough the animal finds difficulty in
maintaining the inhalant depression, while the toot beeencs

clogged in this medium. Pedal anchorage and movement of the

shell in the burrowing behaviour of bivalve nolluses any also
require a certain firmness of the substratum (Quayle, 1949, Nair
and Ansell, 1968).

6.6. Qgnmunit;

It is necessary in a community study to demonstrate that
the various species included in.the samples should show teunal
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similarity. Sanders (1960) by adopting the method of "index of
affinity“, the percentage of faunas common to a pair of samples
was measured. Hanks (1964) observed that being the infaunal

environment more stable than the epifaunal environment the

infaune characteristically comprises few genera having an extra

sely uniform distribution over broad areas. Jones (1956) has
stated that the environmental conditions for example, salinity
ann temperature of the water should be goat enough to cause
differentiation into assemblages or communities oberved in the
fauna. Prom th figures of hydregraphy it can be observed that
the salinity and temperature vary within narrow limits in all
the stations except stations 19, 20 and 25, 26 of the 4th and
5th profiles. Since these stations are located adjacent to
the Gldhin barneuth, a decrease in temperature and salinity
has been noticed. But these variations are very temporary and
late only in the month of August of peak monsoon. In all the
other stations, most of the environmental condition, away from
the influence of the rivers or other fresh water discharge, are
‘uniform and vary within narrow limits. Furthermore the environ~

mental condition do not change sufficiently from year to year
so as to cause much variation in the total numbers or-weights
of animals in a single locality.

It follows then that the variation in the number of

enimls oberved in the present study may be as a result of
difference in the physical composition of the sediments. As
already pointed out, the occurrence of certain species of
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polyohaotes and amphipode may be due to the effect of the

physical and organic properties of the deposit. The absence
of any predominant species and the oeeurrenee of other animals
in smaller numbers rule out the possibility of any oleer indies­
tion of particular oommity existence in the area. Shifting and
high fluxes reeuspended sediment may clog" filtering mehsnisms of

suspension feeders end prevent efficient ieeding (Looeenotf H1962)
An unstable bottom observed in the mud bank regions my maintain

oommity development in an inmsture stats and reduce diversity
and my require constant recolonisation by organism as s result
of mortality (margelof, 1968) .
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PISHERY

7.1. Cosposition of Marine ?ish_gr; resources of India

the availability and ditribution pattern of the fish in
Indie is typical of tropical waters. Indian fishery resources
is constituted by large varieties of species of fish and shell
fish. The marine fishery resources of the country comprise
mainly (i) mjor pelagic resources such as oil sardine, nackerels,

seer fish, tuna and other pelagic resources such as lesser sardine
anchovies and ribbon fishes (ii) dcnsrsal fishery resources such
as perches, sciaenids, cat fishes, polynenids, flat fishes,
poflrets, eels, sharks, skates, rays and fishes which are
captured chiefly by trawl nets (iii) midivater fishery resources
constituted by Bombay duck, silver bellies and horse mackerel

(iv) Crustacean fishery resources consisting of prawns, shrimps,

lobsters and crabs (Y) Molluscan fishery resources comprising

chanb, oysters, mussels, clans, squids and cuttle fishes and
(vi) Sea weed resources of economic importance (Anon, 1977).

George st al (1977) has divided Indian coast into five broad
divisions namely north-wet coast (Gujarat and mherashtra),
South-west coast (Goa, Kernatsks and Kerala), loser east coast

(Tamil Hadu, Pondicherry and Andhre Pradesh) and upper east

coast (Orissa and West Bengal). Most of the fishing activity
in the country at present is confined to the near shore waters
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upto about 50 m depth. The exploratory surveys carried out
have brought to light potentially good‘ fishing grounds for
deaereal fishes and shell fishes, at different depths along
the continental shelf edge. and upper continental slope,
Silas (1969), Manon and Joseph (1969), ‘fholasilingam et al

(1973), Mohammad and Suaeelan (1973) Rae and George (1973)

and Manon et al (1977). The fishing season begins by about
September and extends upto may . During monsoon, fishing

occurs only in restricted regions.

7.2. Pishig Grafts and Gea__r_s_

The fishing crafts in India includes both indigenous
crafts, small aeehanieed vessels and large trawlere. The
indigenous crafts chiefly consist of the plank-built boats of
the Berth Ieet Coast, dug out eahneee of the south-west coast
and the characteristic catamarans of the East Coast. The

indigenous fishing gears in the country consists of gill nets,
bag nets, boat eeinea, beach eeines and different types of lines
besides the other locally developed gears. Initially the
mechanised vessels operated the indigenous gears before intro­
ducing the bottom trawl nets in large numbers for prawn fishing.

Even though considerable development has taken place in

aeehanieed fishing, the small scale fisheries practiced by
artienel fie hernen play a significant role in the Indian fisheries
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which contributes 65 to 70$ of the total urine fish production
in the country. The fishermen engaged in the traditional fishing
carry out fishing in the inshore waters extending upto 1O~15 km
from the shore.

7.3. Zia her; in gersg

The continental shelf region oi’ Kerela has an average
width or 60 kn covering en area or about 38000 sq. km. for the

exploitation oi‘ different fishery resources. The marine fish
landings of Kerala constituted about thirty per cent or the
total marine fish production in India. There are about 3000
mechanised boats and 33000 traditional fishing crafts in use in

Kerala. The dominant fishery in this region is contributed by
oil sardine, seekers]. and prawns. who vast majority or the

neehanised tisbing vesels operating along the Ksrele coast are of
32 -It. (9.8 I) overall length titted with engines oi’ 50 to 60 H.P.
and almost all of than are stern trawlers engaged in bottom
trawling for the valuable species of prawns.

7 .4. Mudbank fisher!

The mud bank fishery locally known as ‘Chalmers’ is unique

and the duration, location and the quantity oi’ the fish and prawns
available show variations from year to year. The boat seine known
as 'thanguvala' is the important gear used by the fishermen to
capture tieh and prawns from the mud bank areas. Valuable inter­
nations have been gathered by difterent workers on the md bank

~

fishery. In their early studied, Damodaran and Hridayanathen
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(1966) examned the composition of the fisheries in the
Alleppey, Saudi, Harakksl and Oalicut md hank regions.

Monthly collections from the Alleppey md banlm showed that

prawns mostly belonging to the species Metapeneeue dobsoni,

51. affigig s, 54. monocegg and Psrapenaeogis stylitera dominated

the catches in the first two and half months since the appearance
oi’ the md bank otter the onset of southwest monsoon. Later

prawn fisheries declined and the pelagic fisheries constituted

by species like Se; dinelle lgggiceps, Restrelliger g_nagu_g_§£

and Trighiurus sp. appeared, The other and banks also gave a
similar picture of the dominance oi’ different fisheries in
different periods, though catches were comparatively poor.

Rao (1967) analysed the catch composition in the Allcppey mud

hank and has found that the fisheries is comprised of penseid
prawns, oil ardine, other sardines, ecianeide, Iackerele and
soles, The average fish catch per landing centre per day in the
mud bank was higher compared to that of ether parts oi‘ the

country.

In the present study, the Allcppey mud bank region was
selected for field observations of the fish landings. The

speciesgvisc composition and the quantity landed by esch canoe
were observed for three consecutive days in the second weeks

of June, July and August or 1972 and 1973 which ere the active
periods of mud bank formation.
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7.4.1. Fish landiggg - June 1212

The fish landings were oboerved from 11.00 A.M. to

16.00 P.M. There were about an average of 225 country eratta
bringing the catch to the shore. On the first day eventheugh
athe pattern of flan distribution did not show dominance or any
particular tiahry, on the second day th prawn: belonging to

the species Hgapenaeua gobeoni and Parapegeopala ltglifera
were the major constituents. Penaeae ._;i_.gdleue was present in
omall quantities in some of the crafts. The Iiahee were composed

of beta bottom and oft bottom varieties represented by

cgnogloaeua , Trighiurun ap., I_;e iognattma op. and
§ej.aa_1_n,dg_, . On the third day the prawn landings generally picloed

up and the dominant apeeiea were again 51. dobaoni and g. utglifera
followed by fishes of both denersal, oolum and pelagic realm.

70‘o20   ""' Jun
The fiahery was dominated by pelagic species lib

Sardinella op. followed by Tr; ¢n1% up. Ioiognathus op. and
Rang lliger biog ta. The craft: bringing the eaten were
lees in number, (about 150 to 175). Each craft was carrying
an average of about 300 to 400 kg of fish and prawns. The
prawns were poorly represented in the first two days of
observation. On the third day prawns of the varieties 01’

LA. dobooni and Q. stglifera dominated the eatehea. The species
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contributing to the fish catch consisted of ghirogentrus dorsb,
Sardinella sp. and other clupeoids, Trickxiurue ep., Qarsn: sp.
Leioggthus sp. and sciaenide were fairly present on all the
three days of observation.

7.4.3. Fish landings -- Ant 1212

The catch decreased on the whole in the month of

August, possibly due to the landing by less number of crafts.
But there was a clear pattern of change in the fish landings.
On the first day there was a mixed type of fish catch, prawns
being present only in very small quantities. The fish landed
were QOlpOI0d of sardines, silver bellies and other miscellaneous

fishes. On the second and third days the dominant species was

,1. dobeog__1. The species next in importance was 3. gtglifers

followed by fishes Ssrdinllla logicepg, Leiognatg sp.
Tricgiurns ep. and Clnoglosgg .
7.4-4. Fish landings - June 1212

The fish landings were less compared to the corresponding

month of the previous year and there were only about 100 to 125
crafts bringing the catch to the shore.

Although the landings on the whole showed a declining

trend the abundance of the different species showed again

dominance of certain varieties of prawns and fishes in different
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days. On the first day majority of the crafts landed
substantial quantities o£‘§. stlliters which was the most
dominant species followed by smell quantities or prawns mostly

belonging to the speciss_g enlg indicgg The fishesat  O O
-were composed of the common species of sole like Q, gggctigeps,

_2;iggigggg sp.. Otol thus sp.. Lectarius lactsrius. Aggdontqstoms
cheeunds, Chi doreb and clssmobrenchs like Ohiloscylliun sp.V rocentrus it :_T._N
and h ' ggrrekowh. On the second day the eetch was 0! mixedScoliodme F_.
type represented by different varieties of fishes like
lgigggethgg sp., Qtqlithns ruber and other seissnids,_Q._g__ _

E
‘F

Trichiurus sp. etc. The prunes were chiefly represented by
‘Z. stglitere. On the third dey, the catches were dominated by
Q. stgliters. The other species of prawns were present in small
quantities. The fishes were comprised of species like

§. loggicegs followed by the other miscellaneous fishes.

704050   ""
During the three days of observation, the eetchs were

dominated by_§ followed oy_§ indicus. The fishes weree dObBOI1i 0
eemposed of mired type consisting of Otolithus sp.. Leioggetgh; sp.,
grichihrh5’sp.,_§. lacterius, Seuride tumbil and other misceliseous
fishes.

7.4.6. Eigphgeqgings - August 121}.

The dominant species on the first day was §, loggicegg.
The next impOrtflnt species was Leicgneths sp. followed by other
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niecellaneone riches. Prawns were present in Very emall

quantities repreeented by 5 to 10 Kg ct 2. etgliigra in a tow
crafts. §, lgggiggpg, trichinrue ep., Leiogggthne ep. and a
large quantity of eciaenide were present in the second day. On
the third day also the catch.wae dominated by §, lgggigggg and
the other species in order of abundaneo were 3. etylitera, eilver
belliee,ribbon fiehee, and eciaenide. Larger prawns were repre­

eented by Q. indigue and_§. atfinie which were present in small
quantities varying between 5 to 10 Kg in some or the eanoee.

7.5. Rolulte of the bottom trawl not operation

A tour eeam commercial bottom trawl not of eize 32 metre

head rope length was operated from the 50' OAL rcecarch cum fich­

ing veeeel of 160 e.n;P. at depth! ranging from 5 to 45 metree at
profile E where the halipuram mud bank was located. The trawl

gear was towed tor one hour duration in each station immediately
after the collection ct botton¢depoeite and water eomplce. The
catch wae sorted, identified and weighed epeciee-wiee. The

analyeie of the catchee showed that the ditferent epeciee belonged
to the three mjor gronpe: Elaemobranchii, Teleoetomii and
Crnetacea. The present observation and the collection or data
aeeietcd to evaluate the fishery qualitatively and quantitatively
from depths where the ad banks etrotch.and the etatione spread
beyond ite influence. The depthwwiee dietribution of the different
epcciee and the catch rate are given in tables33 to 38.



Table 35

Composition or tho catch by bottom trawl at 5 m depth (quantity
in Kilograns)

I I 1 1 I 1 l {Z 1 - I I 1 X Z 1 I I I 1 I I I 1 I I I I I
Ha‘. or tn” 'p°c1°8 ¢g§%1 Aug. Doc. #g§§1 Aug. Doo.Tota1lflIi1X_IiXl1i§I11XII
ELAS MOEANCHII

Ohilgagglgggg up. ­
Soogigdon gogragowab (Caviar) 2

Rg;nogtora op. 2
TELEOSTOMI5

Og10thogto;gg ggggooro (Caviar) 1

gggigaooloa op. —up 3Lnbossia .
Loiognathun op. 1
Oto1itgua_;ggg; (Schneider) 2
Otolithgg Up. 1
Ognoglooagg uno ice 1 4

I§ioE5rxnon)
CRUSTACEA

Hojagonaozu dobsoni (mere) 2
Moggomoua attinig (mlno Edy) ­
Ponaoun 1ndiog_J_ (Milne Edw) ­

259% 2.291222 (wig?) 6
§g1Llg_gg{:§1g (Poraknl) 1
Portumua goyagigul (Linnaeus) 5Total 30

1

1

1

2

6

3

1

4

21

5

3

4

2

10

4

1

3

1

4

37

2

2

4

5

2

4

3

4

5

2

33

4

3

2

3

2

2

8

2

1

1

10

3

41

11.1

2

2

2

3

3

2

6

3

2

1

5

2

33



Table 34
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Colpoaition of tbs catch by bottom trawl at 10 n depth (quantity
in Kilograns)

ii l 1 I I X I i I - I l 1 X I I 1 1 I X 1 1 Z I Z ’ ‘ - X K '1 I
Hang or the .paci°B :8§é Aug. Doc. 13$; Aug. Doc. Total111311111311111ttiitifijjjjgjjjjj11
BIAS MBRANCHII

Sooliodon ga1§gorrah.(Cuv1or)

Sgg;10don op.

Rhinoggora up.

ggggggggg llgaena (Linnaeus)
TEDEOSTOHIF

OQ§lthO2§§£§Q gardoari (Caviar)

Thrilsogges ap.
Ambnalia op.

.112-ssslilha =9­

Lagtarius Qactariun (Schnoidor)
Johniua dunaggeri (Caviar)
Otolithua op.

P1atggoQh}gg indigul (Linnaeus)

Ggnog1onauI punojficeg )c on
Trggauehon vaggna (Bleak and

Schneider)
Raatrelligor knnagggta (Caviar)
Anedontost ma chacunda
(HBuiIton—Bchannn)

1

3

3

2

1

1

2

2

2

4

1

2

4

3

2

4

1

1

2

2

1

1

2

4

4

1

2

3

1

2

1

2

2

1

1

1

1

2

1

2

1

2

1

1

1

- 9
2 11- 4- 2
1 6
2 4- 2
2 6
3 6
- 10
2 11- 4
- 14- 2- 1- 4

C0n1;....-.



Hume of the B ‘Q16’ Apr. Aug. Doc. Apr. Aug. Dec. TotalP 1912 1913
CRUS TACEA

Mogagonaoul gobogg, (morn) 3 - 2 3
Metaggnaous flffinil (M1110 Edi.) 2 - 2 ­
2¢n=_ep»1 .e=2.2&21=.1(P=br1@1~1=> - - 1 ­
gonaous ;gQ1cua (Milan Edw.) 2 - - ­
r@r@2@fi2@2-;; ;z;1;r¢;= (Milan Eda.)4 5 3 1
Soglla narrate (Poraknl) — 1 - ­
Portgggg gegggieus (Linnaeus) 1 - 2 ­Total 36 23 25 15

2

2

3

2

26

Q

Z

3

1

3

19

ldli

13

7

1

2

19

1

5

144
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Gonpoaition at the eaten hy bottom trawl at 20 m dopth.(quant1ty
in Kilogranu)

X1iIII1iZI1l11X§IiIlIIl11flIIXIKlIi
Nam‘ of tho 8p'°i.. iggi Aug. D00. #g§5 Aug. D00. Total

ELASMOBRANOHII

0Q§10In1;11gn op.

Galflogordo op.

Scoliodog aoggakowag (Caviar)

&z9.EL11*Y~‘=1> ~

Rg;nogtora up.

ggmosarom,

Chirogogtrus dorab 1

Saurgda tumbil (Bloch)

Tagggaurua op.

Ambaasis up.

Huraeneuog up.

(forakal)

.§¢@1£922!9j2 B 2 ­

Sggraona ap.

Mogalaagia oagggla (Linnaeua)

Qggtagiua gaotariua (Schneider)

Homigtorus jagonigul (Bloch)

Qgiognnthus gggondogg (Curler)

mgmum @2­
QQQQQQQ duaauggcri (Cuvior)

2

1

1

1

1

1

1

1

1

1

4

1

2

1

4

1

1

2

2

i
I
I
3

Q

2

3

2

1

1

2

1

1

2

2

3

2

2

1

5

1

2

2

2

2

2

1

1

2

3

2

1 5
1 3
2 10- 1- 2
3 13
2 8
- 5
1 3- 1- 1
2 3
1 5
2 9
1 7- 2
1 e
2 12

Cont.....



Q$@¢#Q|Q@@¢Q¢¢|—@|—Qr@a-Q1
Nam of tho apooioa

B SP1 1
22.2.2.1. 19- 2
§!et§odoa 25355; (B1o§h) 2
1Tr;gt1i§a mp. 4
E§..l_£."*'-*2-$2522 P...£8."£I2 (°\"i°1‘) "

gaggua argoggoua (Euphraaen) 2

..r.1.1.sa: (Elm) ­
Miloollaneous fiahea 5
OBUSTAOEA

Motagonaoua dgbaoni (morn) 2
motagenaous attgnia (mine Eh.)­

indicua (value Ban.) ­P61180118 V 1 1

Pagagegeogaia atggitora 21116 WeTotal 39

1

2

1

5

4

30

1

2

1

2

4

1

8

32

1

2

2

2

2

3

4

33

1

1

2

1

1

19

155

Apr. Aug. Doc. Apr. Aug. Doc." Total1972 1973
4 e
1 9- 4- 6- 1
2 5
3 5
3 19

1 11
-- 1
1 2
5 23

39 192



Table 36

136

Composition of the catch by bottom trawl at 30 1 dcpth (quantity
in Kilogram)

ELASMOBRANCHIIav»
Sgglgadcn corgggcwah (Caviar)

Dacgatis op.

§gQ1;ggg5 zlgacna (Linnaeus)

Rhinggtorfl op.

EB12sL“>°L_L“2 '9­

TELBOSTOMI

Qhigogcntggg ggggg (Fcraknl)

Tccggcuruc op.

gggtrc}§;gcr kngggggta (Cuvicr)

Murflcnccc; up.

Sgggracnc op. '
Magalcagia gcrdgla (Linnaeus)

Lcgtariun lactcriuc (Schncidcr)

Hcmigtcggg Jagonicuc (Bloch)

Lgicgnathuc aglcndcns (Caviar)

Lztsxnemm BP­

Johniuc culggnicrg (Caviar)
Otclithus tuber (Schneider)

1

3

2

1

2

5

2

4

1

1

2

2

1

1

2

1

5

2

2

3

4

2

1

1

4

1

2

4

3

5

1

1

1

1

1

2

1

1

2

2

1

2

5

1

Hafi of  .p°°1aa  Aug. D000  A1180 D00. T0128].

4 7
2 11
2 6- 2- 1- 2
4 10
2 12
2 5- 1
2 s
1 8
3 11
3 18
- 11
2 11- 9
1 12

Cont... 0



Nam of the species

Garagx_ g£_1;g_§u__5 (Bloch) 1gamut up. 4
Pl81i15Od9B orumi (Bloch) ­
grighiurus aavaga (Caviar) 5
gamgua aggcngaua (Eup hraaon) 1

Parautromtfias niger (Bloch) 2
Anadontoa m ha unda 1

(fiani lion-§oBanan E
Cgnoglouua gunaticogl (Richardson)

3

Cggogloasul a p . 2
mace llano oua tie boa 2
CRUS TACEA

;I:_v.ema2ne. _._2_..¢<>b= I11 (Him) 3

..M2s2.2:-mnau giéim Wilnv EM»)­

Metagonaeui sp. ­
Penaaus indgcug (M11110 Edw.) ­

Penaoua 53 nodon (Fabriema) ­
Para efi§o a a otglitera ­
(Mi lne '§3w. 1Total 45

1

1

1

1

2

2

1

2

2

1

1

1

2

40

1

1

2

2

2

1

1

3

5

2

2

2

1

7

53

2

2

2

1

2

5

2

1

1

3

43

1

2

1

3

2

2

7

2

3

5

2

2

60
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Apr. Aug. Doc. Apr. Aug. Duo. Total1972 1973
8

10

5

15

9

5

10

23

11

14

15

7

2

3

1

19

298



Tabla 37

ELASMOHRAHCHII

loacgllium up
Gllfloaerdo

Scoliodon gallagrrth (Cuvior)

oliodog agrrakowah (Caviar)

azatia up
nogtorn up

Qgnohobatua up.

TELEOSTOHI

Q ogcniggg dorab
8aurida_§g§Q;; (Bloch)

cgpgrua op.
Raatrolligor ygnagggta (Caviar)

galaagia cordgla (Linnaeus)

(Fornknl)

laetarigg (Schneider)Lnctarius

gggteggg jagonicga (Bloch)

Jokmius dgaugeri (Caviar)
Caranx

Pbettod
up.

es 3535!; (Bloch)

2

2

2

2

3

1

2

2

6

2

1

1

2

2

1

3

1

2

1

3

3

9

2

1

1

1

2

2

1

2

5

1

2

2

1

1

1

1

2

2

3

1

1

2

1

1

1

11.8

Conpoaitien of the catch by batten trawl at 35 a depth (quantity
in Kilogram!)

Qnnucndrficnctqnqnoocvc Qua:-@csu>cn@@¢_—n0qnQanaIu¢"'

Ham of ‘bu ‘Peale. ¢8§g12Aug.'Doc- figgél Aug. D0c.Total

1

1

2

1

2

1

2

1

5

2

2

1



(

1
'2

C

$1 11Qilliiiliiiliilliiiiiill
Qems. se§% <B1=>¢h) 2
£§_E_gI_ Up. 1
Paattodoa _g___ru_;n3_g._ (Bloch) 2

Trighiurul _g_;l_y_g_1_g_ (Caviar) 2

Lqggg argentog (Euphraaon) 2

Paraatronaiigag nigo; (Bloch) 1
Saurida tumbil (Bloch) 1
Miscellaneous fishes ­
CRUSTACEA

M0‘§&29Il80\1l dogoni (Micro) 2
Qtagenneg aifynil (Milne E69.) 2
Panama nonodon (rabriciuo) ­
Pln&8§ §ndigt18  Edi.) 1

r=;§2.£Z@2-1- ntgliiora (Milan) 2Ed" 0Total 43

5

'5

1

4»

1

1

1

51

2

1

1

2

1

3

1

2

35

1

2

1

3

2

3

1

2

1

1

36

2

2

3

3

1

6

3

2

4

49

New at the ‘"0168  Aug‘ Doc. :5;-él Aug. Doo.'1‘ota1

16

8

7

20

11

4

8

19

7

9

2

3

15

O



Table 38

Oonpoaitien of the catch by bottom trawl at 45 1| depth (quantity
in Kilogram)

ELASMOBRANOHII

Qhileaogllium sp.

Galflogerdo up.

Sgeliodon galgeorrah (Caviar)
Soolioden aorrekgwah (Curler)

Danlatie ap.
HQQ EQPB ‘Po

Rggnchobatus ep.
TELEOSTOMI

Ghirogentrul derab (Peraml)

Saurida $3315; (Bloch)

Tacggegua sp.

Raetgglliggr kanagurta (Cuvier)

Megagaagia eordgla (Linnaeus)

Laotariue lagtargua (Schneider)

Hemggterua jagonicgg (Bloch)

Jotmiua dugsunierg (Cuvier)

Ogolithue ruber (Schneider)

E
2

-9'

llqttvsles 2.2.429. (Bloch)

Tricggurua up.

2

2

2

2

4

1

2

2

8

2

1

1

1

1

8

1

5

1

1

1

2

2

1

2

5

1

2

2

2

1

1

2

2

4

1

1

2

2

1

1

1

2

130

Nam of the "moi"  Aug. Dee.  Aug. Dec. Total$Z131$1$@§ZZ$$ZZ%Q$$1$$$ZZ$@¢c|nQttid

1

2

1

2

1

2 12

1

4 29
2

1

2

1

2 10
Cont...



Ham of the sped“  Aug. Dee.  Aug. Dee. Totaliililiilljiliilflii
Pemgue ergo meg; (Eup brazen) -» 1
Paraatromtliza g_i__.5g_1; (Bloch) 2 1
Miaeelleneoua fishes j 5
GRUSTAOEA

meteggneeue dobsoni (Micro) 2 1
Metagenaegg attinia (Milne Edw.)-- 1
_?___0_p_.§g_\1_§ 3._g1_1__<_:_u_|_l_ (M11110 Edi.) — ­1 ­Penaegg nonedog (Milne Edw.)

Paragenaeeuie gtgfifera 5 2
Mi I10 d?-'0Total 4? 24

1

5

4

2

5

'54

1

5

2

29

2

'5

2

3

31

1

5

1

3

5

37



4. ~ -71.54.

'1 - 6 - iwd.m9-L@f¥1Qa
7.6.1. Q M depth

The average catch per hour return cling the above trawl
was 32 Kg. On the whole the catch was better in the year 1973
and the maximum catch oi’ 41 Kg was recorded during August 1973.

The minimum catch of 21 Kg was observed in August 1972. The

combined catch composition was dcnnated by Q. ,
Ogiethogterua and prawns belonging to the speciesterdoore

2. wtglifera and 1!. dobecni. There were two 8900108 oi‘ crabs,

Pogtug gelagigus and Scglle serrate.

7.6.2. 10 M depth

The average catch per hour return was as low as 24 Kg.

The maximum catch of '56 Kg we recorded in April 1972 and the

minimum during August 1973. Apart from all the dominant species

which were present at 5 n depth, Q. lectariue, g. ghacunda and
were also recorded.Penaeue aonodon

?~6-3- 2°._Mc¢¢2#i1.

The average catch per hour return was 32 Kg. The maximum

value of 39 Kg was recorded in April 1972 and December 1973, while

the minimum of 19 Kg was in August 1973. The catches were

dominated by Bgoliodon sorrakcwah, ghirogentg dorab, Saurida

Embil. Megelasgic co;-___dg1e, Q. lactarius, Hemigterue jegonicue,
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Pamgue argenteua, Parastromateue niger, Q. dobeoni, and

Z. etglitera. However, there were seasonal fluctuations
in the abundance of the different species as evident from
thfl tab1°'o

7.6.4. :0 M Q0217?!

The average catch per hour return chewed a higher value

oi’ 49 Kg" the maximum oi’ 62 Kg recorded in December 1973 and the

minimum of 34 Kg in August 1972. The high average value was con­

tributed by the oecuranco of Q. dorab S. tumbil L. lacteriue,
§_. Jagonieue, Caren: np., Trichiurua ep., Q. guncticege,
eciaenide and prawns of the species _P_§. dobeoni and 2. etglifere.

706050 2: H degth

The average catch per hour return showed a higher value

01’ 41 Kg. The naximm value of 56 Kg wee recorded in December

1972 and the minimum of 31 Kg was in August of the same year.

The important epeciee which contributed to the higher average

catch were S. eorrakowah O. dorab, Tacggaurue ep., 1,. lactariuo,‘- 9 Q
_1§I_. jagonigue, Q. _c_aragu re, Trichiurue ep., Q. argonteue, §_. tumbil,

Sciaenide and prawns of the species Q. affinie and Q. etglifera.

The average catch per hour return showed a declining

trend and the value was 33 Kg. The maximum value of 42 Kg was
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recorded in April 1972 and the minimum value of 24 Kg was

observed in the sens year during August. Eventhough almost

all the major species were recorded here,l§. jaggnigus,
cglgurus sp., and sp. dominated the catchesTa Trichiurus

_§. dghsoni and_§. stglifera were the dominant of species of
prallll 0

7.7. Depth~wise distribution ggttern

The comparative richness of the grounds, surveyed from

the View point of different constituents of the catch has been
evaluated. The catch mainly consisted of elssnobrenchs, bony
fishes and crustaceans with percentage composition of 11$, 69$

and 20$ respectively. Based on the abundance and catch per hour
return of the different species, the fishing ground trawled can
be broadly divided into three zones viz. (i) 5-20 a zone
(ii) 30-35 m (iii) 45 m. The second depth zone is found more

productive contributing 43$ of the total catch which is lying
beyond the influence of the mud bank formation. who catch

composition and abundance of fishery from near shore depths in

other fishing grounds have also been examined from other fishing

vessels of the institute which does not show any significant
difference, from the profile selected for the present study.
It is seen that the average catch in two years combined, recorded
higher values in April and December corresponding to premonsoon
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and postmonsoon periode than the average catch value in

Augut which corresponds to the monsoon period. In April the
mean value ranged between a maximm of 49 Kg at 30 n depth to

a minimm value oi’ 26 Kg at 10 n depth. In December the maxi­

ma mean value was 60 Kg at 30 s depth and the minimm value

was 22 Kg at 10 as depth. The catches in August showed a

maximum value of 41 Kg at 30 s depth and a minimum value oi’

25 kg at 10 rs and 20 m depth­

The studies conducted by the Central fimrine Fisheries

Research Institute (GMPRI) has indicated that the fishing is

showing a regular declining trend in the Alloppey and bank from

1973 onwards, even though the occurrence of the sud bank is an

annual phenomenon, proving that the tormtion of the md bank

and the fie hery in these regions are not inter-dependent (Table
Rae ct al (1980) in their recent studies on em physical and
biological aspects of the md banks have observed that a major
portion of the catch landed at the and banks belong to areas
for away from the limits of the and banh. According to their
observation, the success of the fishery depends on the movement

oi’ the fish shoals and the professional efficiency and skill of
the fishermen to locate them and catch. Since the md banks are

calm during the south-most monsoon, the fishermen are able to

catch fish from those regions especially during the monsoon
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without getting involved in rial: to their life and fishing
implements. It is further reported that the dominance ct
different species of prawns and fiance are not characteristic
features or the and bank region alone but cceuring in other
areas also it fishing could be undertaken" there.



Trends of production of prawns in tho mud bank fishery at Porakkod
Thottappally (alloppoy) area during 1972 - 1979

Years

1972

1973

1974

1975

1976

1977

1978

1979

Source: Iarino Fisheries Information Service (CMRI) N0-la. 0‘<i9T$§>ER

Tabla 39

1186.9

4284.8

444.0

1171.4

489.9

154.6

69.8

29.2

IIXIIIQIZ

Klillf

iii
I11
75.505

45.009

10,680

58,819

47.169

45.367

49,040

180945

Prawn oatoh Fishing effortin tonnoa in hours

1.11

OPE
in Kg$1
15.7

95.2

41.6

19.9

10.4

3.4

1.4

1.6
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s. omens;
1. The present study was undsrtaken.with the objectives
to assess the distribution and density of population of benthic
animals with special reference to macrofauna from the south west

coast of India from ' Malippursm 1} in the north to Alleppey
in the south, to evaluate significant difference, if any, in
the number and distribution of animals in th md bank regions
and other intermittent stations, to examine the influence of

bottom stability on the distribution of fauna, to observe the
effect of the environmental parameters on the distribution
pattern of nacrofauna, and to evaluate the nature and depthpwise

distribution of the benthic fishery. The region selected
for the investigation is one of the nest important fishing
grounds in India for bottom fishing especially for prawns,
covering a distance of about 60 kns in length.

2. A total number of thirty stations in five transects at
right angles to the coast, each consisting of six stations were
surveyed. The six stations in a transect were at depths of 5 m,
10m, 20:, 30:, 35m and 45m respectively. Bottom deposits and

water samples from surface and bottom have also been collected

from each station to study the environmental parameters. The

investigation was carried out during the years 1972 and 1973 and
the collection of the samples corresponded to pro-monsoon,

monsoon and post-monsoon periods.
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3. The formation of the Iudbanke, popularly known as
'Ghaknra' in the local language, is a peculiar phenomenon along
the ooaet of Kerala and provides a good fishing ground. The

profiles of the prelent study conaiated of three mudbanke and

_an interediate region so an to make comparisons in the abundance
of maerofauna in th two types of grounds. The mudbankn at

Alloppey was observed to be the moot prominent. Th varioue
theories put forward by different workers and other aepecte
of th problem have been dieeuaeed.

4. The hydrographie studies showed that the maximum
surface temperature of 32.0°O was recorded at station No.2 of
the first profile and station Ho.19 of the fourth profile during
the preaonsoon period in 1973. The minimum bottom temperature

of 23°C was recorded at stations 22, 25, 24 of the fourth profile
and station 30 of the fifth profile which lie near the Cochin
bar mouth. The salinity values dropped appreciably in the
surface and bottomwwatere of eon stations in the fourth and

fifth profiles, which can be attributed to to proximity of
these etatione to the outlet of backwaters and flood waters

(Cochin) during the monsoon period. The oxygen values were

lower during August which may be due to upwelling and its effect

on the hydrographio conditions.

5. The eedimente were found very eoft and leoce in eonei­
eteney up to the 10 m line especially in the first, second,
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fourth and titth profiles, whore the Iudpanke appeared. Based on
the nature of the percentage distribution at the different tract­
ions of the sediment, the region or investigation was broadly
divided into two zones: i.c. region.within 30 m depth and region

beyond 30 m to 45 B.d0pth. The stations within 30 n depth
shoved high values of clay content with good percentage at sand.
The amount otsand was always lose thn 20$ in all the stations
within.thio depth. The values or clay fractions decreased and
sand particles increased in the stations beyond the 30 n line.
The value efsond traction varied between 43-94$ and 95.1%. Tho

higher values of organic matter were observed in the nearshore

station of 2,4,7,8 and 25 particularly in the mudpankzregions
have been discussed. The maximum value oi 3.47 was recorded at

station 2 and the minimum value of 1.32 was observed at station 13

6. The analysis or the bottom fauna indicated that moat
of the organisms belonged to three groups: Annolida, Crustaeea
and Mollusca. A few species of Oeclenterata, Henertini,
Echinedernata and Ecbiuroidea were also present. The meet

dominant species at polyehaetes were Ampgigtcis ggngggi,

§l9..1:;l!,';2L£ QELIE2» 222.1.-_<!2.1.!.=l§.*1_.*! J2.2!?i.&» £ 511.2-£r£i.!..

Glgcera lgggipiggg, Eunice iggggg and gggelona leggicornis.
The crustacean fauna was mostly constituted by anphipod species

\
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égpelieea agabripge, 5. tridgne, §,. brevieernie, _.§_. cgfelog,

Bzblie garmardi and ep. The nllueean fauna weeIdunella

represented by three epeaiee of geetropode and seven species
of bivalves, the neat dominant epeeiee was the bivalve Hueula ep.

The other bivalves collected included‘ ‘rellina emargineta,

ne _t_i__a_;_9_, Area inaeguivalvig, 5. jortuoea, Barnea ep.,

Hodiolua ep., £831 ep. and Sglarielg up. The gaetropoda
were represented by g_gn_Q_ ep. and Reeea;1n_g ap. Among the

O
F3’
F‘
O

‘other groups‘ of animals the echiureid Oegetoetone eeptegetun
was the moat predominant.

7. The quantitative distribution of the mecrofauna chewed
that the maximum number of organism was near the 35 n contour

line in the first three profiles whereas in the fourth and fifth
profiles it was at 20 n and 30 m depth respectively. The density
of the fauna wee comparatively poor in shallow water etatione at

depths 5-‘IO n. There is no significant variation in the fauna].
aeeemblage and intensity in the different profiles. The maximum
number of animals however was recorded from a station in the third

profile which is located outside the influence of the mudbank.
Ae a whole the values of biomee were higher in deeper stations
except in the third profile, where the ehalloweet station 13
showed high value.

8. The percentage eonpoeition etudy of the different
groups indicated that the polyeheetee formed an average valueof
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75.5%; the crustaceans varied tron e minimum of 0.8% to a

maximum of 46.15%. while the value of nmlluscan fauna varied

from a minimum of 1.3% to a maximum of 31.41.

9. There was a general decline in the numerical abundance
and biomass of the bottom fauna in all the stations during the
monsoon period. There has been very little yearly change in
the composition of the fauna during the two years‘ study.

10. The influence of organic matter and the different
fractions of the sediment composition on the fauna has been

discussed. The absence of any significant difference in the
number and weight of animals in the stations or profiles
A, B, D, E (nud~banks included) and profile 0 (outside mudwbanks)

showed that higher content of organic mteriale available in the
sediment was not the only decisive £aetor‘which determined the

standing crop. The effect of button stability on the distribu­
tion of benthos has been studied. The comparatively lower values

in the population density of nacrotauna in the near shore regions
especially in the mdbenk regions, emphasises that a stable
substratum free from undue disturbance is neessary for the
benthic lite to flourish. A stable substratum in the md bank
regions is not possible due to the fluid nature of the mud,
nobility of the mudbanks and possibly due to heavy fishing acti­
vity particularly bottom trawling.

C
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11. The absence of any predominant species and the
occurrence or other aninls in smaller numbers rule out the

possibility of any clear indication or any particular community
existence in the area. The role of the environmental parameters

and thdstability of the bottom have been discussed with reference
to the maintenance of community development.

12. In th context of describing the fishery from the
region of the investigation, general composition of the merino
fisheries resources of India has been dellt with. In the
present study, the Alleppey mdbank was selected for field
observations of the fish landings. The dug-out canoes and the
boat seinee known as 'thanguwa1a' were the indigenous crafts and

gears used by the local fishermen to capture fish and prawns
from the mudbenks and near by areal. The speciesdwise coIpo—

sition and the quantity landed by the country crafts were
observed for three consecutive days in the second weeks of

June, July and August in the years 1972 and.1973‘which are the

active periods of and bank formation. The pattern oi’ fish
distribution showed dominance of certain species in different

days. The fishes were composed of both bottom and otf~botton

varieties represented by Q. gungtigepg, §, 3333;}, Otolithus sp.
and other scicenids, elasnobranohis like_§. soraakowah and

laetariusChilflfilllitlm Op.’ __I_le Q A0 Qhflfiundfl, go dOrab,
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§.~ v .13.‘ v I'°.._¥.‘?.S.'1_?.'F£_'-‘.P. £9" a ‘PH °t°~u Car nx
the crustaceans of commercial importance were 2, ;ndiggg,

.5. dobeen1,_§. agtinie and_§. stglifera.

15. A tour seam commercial bottom trawl net ct sine 32 n
head rope length was operated at depths ranging from 5 to 45 mtrea
at profile E where the malipuram mdbank is located to collect
data for evaluating the fishery qualitatively and quantitatively.
The bottom trawl net was operated tor one hear duration at each

station. The data was helpful to make a comparative productivity
study of the different stations in the mudbank region and outside
its influence.

14. The analyeie or the trawl catch at ditteront depths
showed that the fishery was conpoaed of three major greupe,

Elamcbranchii, Telecotonil and Oructacca-with percentage 00IpO—

eiticn of 11%, 69$ and 20$ respectively. The important species

of elaemobranchii collected belonged to the species §, eogggkowah,

§. gel§eorrag,_§. sggaen, Galioggdo ep., Dasgatig ep.
Rhinoptcra ep. and gglggobetus ep. The Teleoetolil was repre-'
eented by a number of epcciea, the important among them being

_§. jagonigua Q. Qorab, Q, dggsamieri, Otelithue ep., §, §g5§;l,
Tachgeurue ep., 2. oavalg, L. lactariue, 5. ggrdgla, 3. erunei
Leiognethue ep., gareg; 8p¢,‘Z. argenteuo, Q. niger, Q, gggctigcgg,
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‘Q. ghagunda, Tacglsurus sp. and other ndsceiianeous riches.­
The crustaceans were dominated by the important comercial

indicus monodonspecies composed of Q. ,‘§. ,_§. at£inis,_§. dobsoniand 20
15. The aximum, minimum and mean values of catch per hour
return in each station have bon recordiitor the two years of
observation. It is seen that the average catch in two years
combined recorded higher values injlpril and December correspon­

dingly to premonsoon and postuonsoon periods than the average

catch value in August which corresponds to the monsoon period.

In April the mean value ranged between a maximum of 49 Kg at 30 m

depth to a minimum value of 26 Kg at 10 n depth. In December

the maximum mean value was 60 Kg at 30 a depth and the minimum

value was 22 Kg at 10 m depth. The catches in August showed a

maximun.value of 41 Kg at 30 n depth and a minimum value of 25 Kg

16. Based on the abundance and catch per hour return oi’ the

different species, the fishing ground trswled was divided into
three zones viz. (1) 5-20 m zone (ii) 30-35 m zone (iii) 45 m
cone. The second depth none was found to be more productive

contributing 43$ at the total catch which was lying beyond the
influence of the mudbank formation. The catch composition of

the fisherv from near shore depths in other fishing grounds hve
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also ban exaninod tram other tinting vessels or tbs institute
which docs not show any significant dittoroneo from the profiles
oolooted tor the preaont study.

17. The analysis of the trawl fishery data Ilphlflilflfl the
observation made by other worknra that the formation of the

ndbank and the tiahezy in these regions arc not intardopondent.
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