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ARSTRACT

The paper reviews the available information on the lime-shell fishery resources of the
Vembanad Lake, Kerala. The commercial uses of the lime-shell in major and minor
industries and in agriculture aredescribed and the prospects of a better and fuller utilisation
of the clam meat, which at presént is largely discarded, are examined. The methods of
fishing for the subfossil shells as well as for the clams or the live shells are described. The
intensity of fishing in the different clam beds, the speciss composition, the catch statistics
for the years 1965 to 1968, the per capita income, the licencing system and the role
of Fishermen Co-operative Societics are discussed. The problem of overfishing and the
possible repercussions of salt-water-exclusion projects on the clam fisheries are discussad.
The possibility of conservation of this renewable resource by methods such as the establish-

ment of a ¢lam sanctuaryis also .

INTRODUCTION

IN Kerala, lime-shell is the chiof source of calcium carbenate, as the occurrence of
lime-stone is very scanty, The lime-shells and the living clams that contribute these
shells occur in large quantities in the different backwaters and estuaries of the State.
Extensive beds of sub-soil deposits or white shells are found in the Kodungaliore,
Vembanad and Ashtamudi Lakes and in the estuaries of the Kadalundi and
Korapuzha rivers. The Vembanad being the largest lake is the major source of lime-
shell tqal the State. Lime-shell dredged from this Lake is sent to the neighbouring
States also.

: A systematic survay of the lime-shell deposits and the clam resources of the
Lake, with a view to have a rational exploitation and conservation of this natural
"resource has not been conducted so far. However, rough assessments of the
quantity of this raw material were made on a few occasions in order to know how
long an industry may depend on it. According to one report, ‘ the sub-soil shells
are concentrated in beds varying in thickness from 9 to 20” uader 2 silt burden of
8 to 24”. The reserves of these shells were surveyed by the Associated Cements
Company, in collaboration with the Department of Research of the erstwhile Uni-
versity of Travancore in 1941 in connection with a project for the manufacture of
cement int the State, and seven zones of concentration with an aggrogats area exceod-
ing 1,000 million sq. feet containing a total deposit of 44 million tons were mapped ’
* Presented at the Symposium on ' Indian Ocean and Adjacent Seas—Their Origin, Science
and Resources’ held by the Marine Biological Association of India at Cochin from January 12 to 13,
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#% Kerala Agricultural University, Mannuthy, Trichut, Kerala, India.
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{Anonymous, 1948). Tt is reported (Kunju Panicker, 1957) that Mr. Bennet, a
geologist, had submitted a report to the Government in 1942 regarding the lime-shell
resources in the State. The Travancore Cements Limited, Nattakam, Kottayam,
engaged in 1946 M/S. 8. Rudinger, Engineors, Bombay, and conducted a survey
of the Vembanad Lake from Ariad Light House in the south to Thanneermukkom
in the north and estimated a deposit of 3 million tons of lime-shell in the Lake.
Ordinarily, these reports are not available for reference. The shells occurred amidst

“much sand and clay and this mixed deposits varied in thickness from ! to 7 feet
(Loganathan, 1962). The Lime-shell Conservation Officer, Alleppey, completed a
prelimibary investigation of the lime-shell. resources in the erstwhile Travancore-
Cochin area in 1958-59 (Administration Report of the Dept. of Fisheries, Kerala,
for 1958-59). It has also been estimated that shell deposits of the Lake was only
2 million tons (Bijawat and Sastry, 1957 ; Macedo, 1958).

In the comprehensive report on the progress of the lime-shell fishery on co-
operative basis, Kunju Panicker (1957) has stressed the need for a survey to be con-
ducted by the fisharies, geology and industrial experts in consultation with the officials
of the lime-shell co-operative societies to formulate necessary steps for increased and
sustained fishing of lime-shells, But the lime-shell was continued to be looked upon
as a mere mineral resource, completely overlooking the biological source and the
renewable nature of this resource. Industries using lime-shell as a major raw
material were soon lipcensed and these industries began exploiting the resources by
mechanised means, Evénthough specified areas were allotied, it is reported that
there was no effective restriction as to the area of mechanised fishing activity and asa
result, shallower and easily exploitable beds were fished and only the upper strata of
the deposits were exploited. The environment of the living clams was seriously
disturbed by this haphazard mechanised fishing activity. Indiscriminate fishing
of under-sized clams and illicit fishing became rampant. Soon complaints were
voiced from many quarters regarding the depletion of shells in some of the clam beds,
The Department of Fisheries, Government of Kerala, examined the problem and
drew up a scheme with partial financial aid from the Indian Council of Agricultural
Research, New Deihi, to find out ways and means of rehabilitating the depleted
clam beds of the Lake.. The present report is bassd on the studies conducted under
the above scheme and aims at giving a general idea of the lime-ghell and ¢lam re~-
sources of the Lake, their econmomic impoxtance, the present rate of their exploitation,
the future of the fisheries and the measures to be taken for their conservation.

The authors are grateful to the Government of Kerala and the Iudian Council
of Agricultural Research, New Delhi, for financing a scheme entitled ¢ Rehabilitation
of the depletad clam beds of the Vembanad Lake ' under which the present siudies
were conducted. Thair sincere thanks are due to Shri. A. I, George, Director of
Fisheries, Kerala, for the kind interest shown in this work and for guidance. Their
thanks are also due to Shri. P, M. G. Menon, Joint Director of Fisheries, for his
encouragements and to Shri. A, K. Kesavan Nair, Contral Marine Fisheries
Research Institute, Ernakulam, for going through the statistical part and suggesting
improvements. ‘ :

THE LIME-SHELL RESOURCE

History of the Lake and the lime-shell deposits

The Vembanad Lake, as we know it today, was formerly part of the Arabian -
Sea and the separating land now existing between the Lake and the Sea was not
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extant centuries back. Menen (1913) reports that in the year 1341 as a result of a
deluge, parts of the Alleppey and Ernakulam district arose, thus separating a large
inland water-body from the Sea with openings to the Sea at Thottapally, Andhakaran
Azhi and at Cochin. This conversion of an originally marine environment into a
brackishwater one is evidenced by the existence of a large quantity of marine
shells in the Lake. Shells of bivalves of the genora Placenta and Arca were
observed by the authors, and opods of the genera Nassodonta, Bittlum, Travadia,
Stenothyra, etc. were recorded by Preston (1916) from the Vembanad Lake which with
thepassage of time became brakish as a result of which all the ty picallymarinemolluscs
died out. Species of the genara Meretrix and Villorita found an ideal environment.
In the northern part of the Lake where salinity is comparatively high, the ganua
Meretrix became established. In the southern parts of the Lake, the more fresh-
water tolerant species of the genus Villorira Houtished. According to Hornell
(1922) ¢ Villorita was originally, as other Cyrenids still are, a purely freshwater
species and its presence in quantity in estuarine backwaters, subject dm'iﬁ a con-
siderable portion of the vear to brackishwater conditions, indicates a marked change
in its habits and a re-acquired tolerance for saline conditions ’.

The clams which got an ideal habitat for growth were yearly subjected to the
South-West and the North-East monsoon rains. During monsoon, flood waters
from the Rivers Pamba, Achancoil, Manimala, Mseenachit and Moovatupuzha
carry large quantities of mud and silt into the lake which gettle on the clam beds.
It is presumed that the larger clams which do not exhibit much locomotor effort to
escape are buried and perish. This process and others like natural mortality might
have contributed over the conturies to the accretion of a wealth of lime-shell deposits
in the Lake. For an account of the hydrography and fisheries of the Vembanad

Lake reference is inyited to Shietty (1963).

Sub-soil or sub-fossil or * white’ shells

The Jime-shell that contribute to the fishery may be broadly classified as the
*white shells’ and the ‘black shells’. The so-called white shells are found as
sub-soil deposits and are known to extend at places upto 7 feet below the surface
of the secil (Loganathan, 1962). The dredgings comducted by the Travancore
Cement Factory show that the deposits extend to more than double the above depth.
These sub-fossil deposits which form the bulk of the resource have accumulated there
through the centuries as the dead remains of the once living populations of clams.
These shells originally coloured have become worn out and bleached, losing the
pesiostracum.  Such deposits are al3o found in some of the purumboke lands,
eoconut fp_lan'ﬁ:;l.ticms and paddy fields adjoining the Lake and show the lacustrine
origin of these places.

* Black * or * brown’ shells

Theso shells are obtained from the present population of living clams or shell-
fish, The shells of Villorita spp. are black in colour and that of Meretrix s‘gp. varies
from a distinct pale cream to a rufous yellow or even brown (Hornell, 1922). The
live clams found on the bottom of the Lake are collected, boiled, flesh is separated
and the empty shells are marketed. The average chemical composition of lime- -
shells from the Vembanad Lake (Anon, 1948) is furnished in Table 1.
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TasLE 1. CM&I compasition of shell and meat of clams.

Shell . Ca0 §io, - ALQ, MgO Fe, 0, Total CaCO,

(Per cent-Range) 52.2-53.7 08-23 06-14 0.1-03 04-1.0 93.3-95.8

Clammeat .. Protein Fat Ash Calclum  Phosphorus  Iron Moisture

(Per cent) . 144 7.8 2.9 1.01 0.48 0.06 72.0

THE CLAM RESOURCE

The species composition

The clams that contribute to the fishary are: Villorita cyprinoides (Gray);
V. cyprinoides var, cochinensis (Hanloy) ; V. cyprinoides var, delicatula (Preston) ;
V. cornucopia Prashad [Pl I, fig. 1, 2)); Meretrix meretrix (Linnaeus) [PL I,
fig. 3, 4)} and M, casta var. ovurn (Hanley).

The most important clam of the fishery is Villorita spp. which contribute more
than 90 per cent of the clams from this Lake. A taxonomic review of this genus
was cartied out by Prashad (1921), and that of Meretrix by Hornell (1917). The
sub-fossil shells of bivalves Placenta and Arca and gastropods Nassodonta, Bittium,
Travadia and Stenothyra are occasionally met with. :

Biology

In the common clam Villorita cyprinoides var. cochinensis, the growth during
the first year is rapid and the clam aitains a length of about 14 mm, At this time
the clam is mature and it breeds from January to July, when the salinityis higher
in the Lake ot at least over the bottom of the Lake. Veliger larvae were recorded
only from January to July and the gonad during this period was found to have sperm
in the males and fully ripe ova in the females.

The largest species of Villorita namely V. cornucopia thrives in a salinity of
1.5 per cent, at an optimum depth of about 1.25 metres of water on soft muddy
bottom with plenty of organic remains (Anonymous, 1948),

oo EcoNoMIC IMPORTANCE

Major industries

Three large factories are now in operation d:]pending on the limc-sliells of the
Vembanad Lake as a major source of raw material,
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(@) The Travancore Cements Limited, Nattakam, Kottayam

For the manufacture of cement, especially white cement, the lime-shell is an
ideal raw material. About 50,000 tonnes of lime-shell are utilised annually by the
above factory for this. The raw materials used are lime-shell, clay, river sand and
gypsum. The shells, clay and sand are intimately ground with water in a set of
grinding mills to form a slurry, the composition of whioh is subsequently adjusted
in a correction tank. The slurry is fired in a rotary kiln to clinkering temperature
and the resultant cement clinkers are ground with a small percentage of gypsum
in a composite grinding mifl to fine powder to form grey cement and stored in
silos. For the manufacture of white cement the process is essentially the same,
but ordinary clay, sand and gypsum are replacod by white clay, white sand and
white gypsum and the lime-sheils are washed clean (PL. IT A).

The full complement of staff of this factory is 559, with thousands of people
employed indirect}y for the transport of raw materials and finished product. "The
production per day is 150 tonnes (capacity} and the production per annum is about
50,000 tonnes of cement (Table 2).

TABLE 2. Production of cement by the factory from 1965 to 1968.

Production of Production of Total production

Year . grey cement - white cement of cement
: (Tonnes) (Tonnes) : {Tonnes)
1965 v 16,140 28,400 44,540
1966 o 42,060 6,700 48,760
1967 . 39,550 10,000 49,550
1968 . 29260 11,040 50,300

(b) The Travancore Electro-Chemical Industries Limited, Chingavanam

About 15,000 tonnes of lime-shell are used anmually by this factory for the
manufacture of calcium carbide. The main raw materials used are lime-shell and
catbon in the form of charcoal, hardcoke, lignite, and so on. The important process
is. the mixing of the calcium carbonate and carbomn materials in pre-determined pro-
portions and feeding to the eloctrical arc furnace. In the furnace, these materials
are electrically reacted at very high temperature of 2500 to 3000°C, when calcium
carbide is formed. Tn theformative stage, it is in the form of molten liquid and is
tapped out and cooled within 24 to 36 hours (Pl. IT B).

Roughly 150 people are employed in the factory,: Daily production of calcium
carbide averages 27 tormes and anmual capacity is 10,000 tonnes (Table 3).
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TABLE 3. Production of calcium carbide by the factory from 1965 to 1968,

| Calclum carbide
Year {Tonnes)
1965 . . 3,770
1966 .. . 6,118
1967 . . 8,815

1968 . . 7478

(¢) Pallathra Bricks and Tiles Limited, Kochuramapuram, Shertallay

The raw materials used for the manufacture of sand-lime bricks are silica sand
and lime-shell, The shells burnt into lime and sand are fed into the double shaft
mixer with the help of conveyors at a ratio of 1 :9. This is mixed with water and
conveyed to the brick pressing machine where it is pressed into shape. The pressed
materials are loaded in the heating chamber and this chamber is heated with steam
tﬁo hx? temperature of 200°C at a pressure of 100 kg per square feet for about

urs. :

The production of brick per day is estimated to be 21,000 for a shift of 8 hours
(only one shift a day). The annual production of bricks is approximately 3 million
(Table 4), The factory employs 53 people, including 10 office staff. The factory
15 not producing tiles at present,

Tance 4. Production of bricks by the factory from 1965 to 1968.

Number of bricks produced per annum

Year

Big Medinm Small Metric Total
1965 o 2,359,160 £,38,450 19,23,450 — 30,21,060
1966 . 10,04,597 12,99,141 —_ — 23,03,738
1967 . 1,01,018 —_ 1,78,500 8,327,552 11,17,070
1968 . —_ —_ 66,080 30,41,781 31,07,861

Lime-shell Wg and minor uses in industries

() Lime-buruilig : . '

~ The use of these shells in lime-burning in the erstwhile Madras Presidency is
described by Hornell (1916). Lime-shells required for the lime-shell kilns around
the Vembanad Lake are met from the lime-shell deposits of the Vembanad Lake,
For the present report, the lime-shell furnaces about 2 km inland around the Lake
were observed. Four types of lime-shell furnaces are seen, viz., the single furnace,
the d(;l;l::u.le furnace, the treble furnace and the small conical furnace,
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The single furnace, which i¢ the typical one, has a brick-walled, well-like,
cylindrical furnace constrictad above ground level. Plastering is done either with
mud or cement. The furnace has an opening in the centre, through which air is
pushed in by means of a fan and wheel mechanism. In an actual operation, one
layer of dry coconut husks is laid on the bottom of the furnace and kindled with fire.
When all the husks begin burning, one layer of lime-shell and coke, mixed at the
ratio of 3 : 2 is placed over the burniug husks. A continuous current of air is main-
tained and when the coke begins to- burn, another layer of shell and coke mixture
is placed over it. This operation is repeated till the furnace is filled to capacity.
The air current is provided for about 8 hours, when all the lime-shell inside the
furniace would be completely burnt, - After about 16 hours when the contents have
cooled down, the furnace is emptied and the shells are sprinkled with water, when the
burnt shells become powdered into lime.

There are 142 typical lime-shell furnaces in the area studied aud the average
coat of construction of a furnace, inclusive of all the accessories, is Rs. 1,374.74 and
the average returns therefrom is Rs. 1,942.72 per annum. 2 to 4 men are required
to operate this furnace, - '

A double lime-shell furnace is - being used at Kumarakom (PL II A). Hore,
two furnaces are built side by side and for maintaining an air-current a single fan is
used. The other operations are the same. The double furnace costs about
Rs. 2,400 and the annual returns amounts to Rs, 14,400, There are 5 such furnaces
in the area studied,

A treble lime-shell furnace is <:£erated at South Ariad (Pl III B, C).
For maintaining an air current for the 3 furnace, electrically or mechanically
operated fans are used. The treble furnace, inclusive of all accessories, costé about
Rs. 24,000 and the returns is reported to be of the order of Rs. 48,000 per annum,
Oanly a single such furnace is under operation. .

At Kuthiathode and Kodamthuruth, a small conical furnace is used. It is about
90 cms high and 60 cms in diameter at the top. The wall of the furnace is made
out of mud and strengthoned wigefoles, and wire ropes would around it. Only
firewood is used for burning the shells. It is operated mainly to get small quanti-
ties of lime for chewing purposes. It costs only Rs, 22 and the returns is only Rs, 60
per annum. -

The total lime production in the area studied comes to about 35,310 tonnes.
The details are presented in Table 5, ' '

(5) Minor uses in industries

Lime-shell is burat into lime and is used in appreciable quantities in mortar
for building construction, in paddy fields for neutralising acid soil and as slaked
Iime for white-washing of buildings. Lime is used in the manufacture of distemper
and the like and is also used by the glass, rayon, paper and sugar industries. It is
learned that the treble lime-sheil kiln.at South Ariad supplies 600 tonnes of burnt
lime-sheEilgd%or annum to the Seshasayee Paper Mills, Erode and the Sakthi Sugar

Tt is desirable that the Lime-shell Co-operative Societies and the State Handi-
crafts Societies pay attention to the making of curious and toys out of these shells.

171



TABLE 5. Detalls of lime-shell furnaces around the Vembanad Lake for 1968
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1. Typical single |ime-shell furnaces*
Kuttanchal 2 98600 3 12 150 217.00 20.00  240.00 23.00 36,000 276.00
Kuthiathode 10 69300 2 36 175 250.50 7500 26250 12.00 126.000 432.00
Kodamthuruth i 82000 3 48 250 33350 7000 35000 1150 240,000 552.00
‘Chandiroor 3 62000 2 36 183 231.70 67.00 24522 13.52 131.760 486.72
Eramallyr 2 66500 2 48 200 263.00 6900  276.00 13.00 192.000 624.00
Aroor 5 65800 2 48 190 241.10 67.000 254.60 13.50 182.400 648.00
Edacochin 21 84709 3 72 182 322.80 9500  345.80 23.00 262080  1,656.00
Kallanchery 1 950,00 2 24 150 189.50 6700 20100 11.50 72,000 276.00
Kumbalam 2 95000 2 24 150 189.50 67.00  201.00 11.50 72,000 276.00
Ezhupunna 1 95000 2 24 150 189.50 67.00  201.00 11.50 72.000 276.00
Kumpalanghy 5 95000 2 36 180 216.20 6700  241.20 2500 129.600 900.00
Velleythode 3 95000 2 24 180 229.70 67.00  241.20 11.50 £6.400 276.00
Vayalar 6 59200, 3 50 125 20050 8500 21250 1100  125.000 550.00
Chakirikuzhivalavy 1 71100 3 48 150 250,00 50.00 27000 20.00 144.000 960.00
Kokkothamangalam 1 71100 3 48 150 252.00 90.00 27000 18.00 144.000 £64.00
Veliarnpra 2 70100 4 48 150 248,00 2000 27000 22.00 144.000 1,056.00
Vargnam 2 701,00 4 48 150 233.00 8500 25500 22.00 144000  1,056.00
Puthanangadi 1 63200 2 60 100 153.00 8500  170.00 17.00 120000  1,020.00
Kayipuram 2 68200 2 60 100 153.00 8500 170.00 17.00 120000  1,020.00
Perumthuruth 3 54900 2 48 100 154.00 8500  170.00 16.00 96.000 768.00

Oft
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** Motor operated furnace. The lime is sold to paper and sugar factorics in Tamil Nady.
+ The lime is used for chewing purposes.

4 691.00 2 48 1% 243.00 85.00 255.00 12.00 144.000 ~ 57600
Pallipurathussery 6 746.00 2 24 84 130.60 90.00 151.20 20.60 40.320 494.40
Ithipuzha 1 855.00 2 24 100 150.00 85.00 1760.00 20.00 48.000 450.00
Chempu 2 84600 2 24 13 159.85 8500 19210 3225 54.240 774.00
Edachempu 2 §12.00 4 48 100 140.00 85.00 170.00 30.00 96.000 1,440.00
Paravoor 1 902.00 4 48 100 140.00 85.00 170.00 30.00 96.000 1,440.00
Panavally 1 8332.00 3 36 100 150.00 85.00 170.00 20.00 72.000 720,00
Pallipuram 1 782.00 4 48 100 150.0¢ 85,00 170.00 20.00 96.000 960.00
Vaduthala 1 874.00 4 43 125 146.50 75.00 187.50 41.00 120000 1,968.00
1 25200 4 483 B 36.50 85.00 4250 6.00 24.000 288.00
Kumarakom 10 1,500.00 3 120 128 250.00 120.00 300.00 .00 300.000 6.000.00
Kariyil P 100000 3 48 125 " 180.00 $0.00  200.00 2000 120.000 960.00
Vechoor 3 1,500.00 3 60 125 200.00 2000 225.00 25.00 150.000 £,500.00
South Ariad 6 1,200.00 3 60 125 200.00 90.00 225.00 25.00 150,000 1,500.00
Thattampally 2 1,500.00 3 120 150 250.00 90.00 270.00 20.00 360.000  2,400.000
. Kalankary 2 - 1,500.00 3 9% 125 220.00 100.00 250,00 30.00 240.000 2.320.00
Chennankary 8 1,200.00 3 60 125 200.00 90.00 225.00 25.00 150.000 1,500
Pualinkunnu 16  5,000.00 3 120 250 350.00 80.00 400.00 50.00 600.000 &,000.00
Average 374 137474 271 6338 153.04 24193 85.87 267.06 25.13 213.159 1,942.72
. Double lime-shell furnaces*
Kumarakom 5 2,400.00 6 120 300 600.00 120.00 720.00 120.00 720.000 14,400.00
IO. Treble lime-shell furnace**
South Ariad 1 2400000 9 120 600 2,000.00 20000 240000 400.000 . 1430000  48,000.00
1IV. Conical lime-shell furnacest
1. Kuthiathode 1 200 1 12 4 5.60 95.00 7.60 2.00 0.950 24.00
2. Kodamthuruth 1 200 1 48 4 5.60 95.00 7.60 2,00 3.340 96.00
Average . 1 2200 1 30 4 5.60 95.00 7.60 2.00 2.400 60.00
* The lime is used for agricultural and building purposes.
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Clam meat as food _ : - . _
Out. of '1,98,809.179 tonnes of lime-shell obtained during 1968 (inclusive of com-

any dredgings) from the Vembanad Lake, 26,858.557 tonnes were provided by the
glack live clams. From this much of clams 2,417.27 tonnes of clam meat are
obtainahle when estimated at the rato of yield of 90 kgs meat per tonns of live clams
with shells on. The clam meat is highly nutritious and its nutritive value, estimatad
at the Applied Chemistry Laboratory of the erstwhile University of Travancore in
1958 is shown in Table 1. The whole yield of ¢lam meat is not used for human
consumption. At Chandiroor and elsewhere, the clams were loft in the open till
their flesh was decayed and washed away by the rains. (Recently this practise by the
people was banned by the Panchayat.) The empty shells are collected and burned in
kilns. However, a good quantity of the clam meat is sold in the local markets or
cooked and consumed by the fishermen themselves. When fish is not readily avai-
lable the clam meat has a ready market and is sold at 10 to 20 paise per litre or even
at higher prices. The clam meat supplements the poor man’s diet consisting chiefly
of tapioca and rice. With the adoption of proaf:t cleaning methods and by means
of quicker transport to intand markets, the whole yield of clam meat can be utilized
for human consumption. Sebastian (1970) has discussed in detail the prospects of

- a better and fuller utilisation of clam meat by means of canning.

EXPLOITATION OF LIME-SHELL (THE FISHERY)

Fishing for white shells or sub-fossil deposits
(@) Indigenous methods and implemonts :

For the white shell fishing, a canoe, a * Bench ’ or * Vachukettu °, a basket and a
spade are vsed. On reaching the site of collection in a canoe, a wooden platform
with long pointed legs or the * Bench * i3 forced down into the mud by the fisherman.
The fisherman stands on the platform and heaps up the shells on the bottom of the
Lake with a long-handled spade (Pl IV C). These shells are periodically col-
lected in, baskets, washed and emptied into the canoe (Pl. IV D). This type of
fishing is:in vogue in the southern parts of the Lake. But at Kumbalam a drag net
is used. This small net has semi-circular metal frame at its mouth with the
horizontal portion toothed: A long handle is attached to the arched portion of the
frame and a Jong rope is tied to it, A fisherman standing in a canoe forces the meta
frame down into the mud by pushing the handle, when another man in a second
canoe drags the net along by pulling the rope. Thae shells are cleaned in water inside
the net itself and transferred into the canoe.

(8) Mechanisod methods

~ The puction type dredferé are used by the Cement Factory and the. Electro-
Chemical. Industries. ~ Shells are sucked in along with silt, mud snd water from
the bottom of the Lake and ara delivered to a rotary filter which separates the shells
which ard stored in the dredger or are convayed into barges.

Flshing for black shells or live elams

‘The implements usad in the black shell fishing are simpler than those used in
the white shell fishing, The simplest method involves hand-picking ; a better one is
fishing with a cellecting basket and emptying into a country cance (Pl, IV:A, B).
A more effoctive method is the use of a toothed iren raks. The rake, -lorally
known as ‘ Varandi’ or-* Kolli* is. used for combing the lake bottom for heaping
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yp the clams which are removed to the canoe in collecting baskets. As the
“Varandi * helps the fisherman to comb the area thoroughly, after the fishing, such
areas are often devoid of living clams. The uso of the raﬁ is supposed to have a
delsterious effoct on the clam population in that the clams left behind after the sweep
of the rake are covered with mud and, only those clams which succeed in coming
back to the surface live and the rest die. :

Lime-shell fishery statistics

Collection of statistics of lime-shell fishery in the Vembanad Lake was started
from December 1964 onwards with the establishment ‘of the Lime-Shell Research
Station at Kumarakom, Fouwr Field Investigators were entrusted with the collection
of these data. Each Investigator was-assigned the work of ¢ollettion of catch statis-
tics at the landing centres in his region. These centres were visited by them syste-
matically in rotation. Every month the average daily landing of lime-shell in respect
of each ﬁshinﬁlcoutre was.calculated. This figure was multiplied by 23, the average
number of fishing days in a month, to arrive at the monthly landing at each centre.
The total value of lime-shell fished was calculated. according to the prevailing prices

: each landing centre, which at present is about 38 paise:per tin weighing about
kgs for white shell and 30 to 60 paise per tin for black shells, the pricg dependont
on the availability of shells in the market. The illicit fishermen sell thd lime-shells
below the standard prices shown above, often leading to accumulation of lime-ghells
in the depots of co-operative societies. The mumber of illicit fishermen varies from
s'ﬁznn to season. From. the average number of fishermen for Vembanad Lake
per capita monthly and annual incomes were calculated: (Tables 6 and 7).

In 1965, about 20,542 tonnes of live lime-shells were fished from the Vembanad
Lake, valued at Rs. 3,78,486 with a per capita income of Rs. 784.69 per annum. For

period 1965 to 1968, maximum shelfish catch was recorded in 1968, when about

6,858 tonnes were fished, In 1968 the fishing effort was also vonsidesably hi

than those for the previous years and the per capita annual income was'Rs. 796.22.
Similarly, the dead lime-shell catch was the maximum in 1968, when 1,01,312 tonnes
were fished by the fishermen. The three companies also fished dead lime-shell,
which in 1968 was 70,639 tonnes (Table 8). But the maximum collection of 75,639
tonned by the companies was in 1967, : - :

- In 1968, nearly 1,815 fishermen wore engaged in lime-shell fishing in Vembanad
Lake and, out of this, only 331 and 257 were licensed to fish live and dead lime-shells
respectively (Tables 9 and 10). : o ._

Distribution of clams, of fishing effort and rate of exploitation

At present very liitlo is known regarding the abundance and distribution of the
shell resources in the Lake. Special equipments like the bottom core sampler may
be required to study the extens of vertical distribution of the sub-fossil:deposits in
tho Lake, for which the Lime-Shell Research Station is not equipped at present.
However, the horizontal distribution of the clams, the distribution of fishing effort
and the rate of exploitation at the different centres are being studied by the Station,

: Preliminary observations on the distribution of clams in the Lake show that the
genus Meretrix is restricted to the northern portion of the Lake, roughly north of
Godugfnzha, where as Villoritaspp. are recorded almost throughout the Lake, but are
abundant especiaily- sonth of Eramallur, ~ Remarkable intensities of 4,620 sﬁ?i;mns

[



E TABLE 6. Statistics of live lime-shell fishing for 1965 to 1968
1963 1966
Total Number of Total Earning per Total Number of Total Eaming per
Month landing men valoe capita per landing men valne  capita per
({Tonnes) engaged month (Tonnes) engaged month
Rs. P Rs. P. Rs. P. Rs. P.
1 2 3 4 5 6 7 8 9

Janvary . . 2,027.425 415 37,164.35 89.55 955.000 n7y 21,525.80 67.90
February 2,873,125 411 35,580.25 86.57 1,233,850 447 21,528.50 61.59
March 1,547.075 365 29,181.50 79.95 1,267.225 467 26,657.00 57.08
April ve 1,654,425 436 33,455.75 76.73 1,545.000 529 34,647.00 65.50
May 2,996.950 859 54,596.25 631.56 1,695.790 628 38,719.70 61.75

June - 1,441,375 622 36313.25 58.38 1,388.625 534 21,756.75 5198
July 1,346.100 526 24,320.50 46.24 1,558.025 549 29,029.00 52.88
August .e 1.207.850 440 19,249.28 43.75 1,622.225 605 33.226.50 5492
_Septenber . . 914.975 437 19,254.60 44.06 1,493.375 583 25,341.50 4347
Ocieber .. 1,570.075 419 31,045.75 T4.00 689.525 205 13,026.75 61.55
November .- . 1,585.900 431 32,492.25 75.39 417.475 195 8,361.50 42.91
Decemnber . . 1,276.900 427 25,832.50 60.50 £87.900 536 19,955.40 37.23
Total ., 20,542,175 5,788 3,78,486.20 66.56% 14,754.015 5,595 3,05,841.40 55.06*
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1967 ‘ 1968

January . .. 1,141.825 400 25,067.73 62.67 2,632.075 928 3364225 ST

February . 754,125 254 27,192.00 107.06 2,440.225 191 6262125 1917
March 1,424,750 408 3504345  85.89 2,006.350 775 4967750  64.10
April . . 739.625 580 26,844.50  46.28 . 2,597.8%0 899 6500125  72.40
May .. 2,000.350 79 39,82520  55.39 3231875 1,023 7484025 1316
Juné . 1,731.000 7 39,568.25  55.19 2328350 916 5578775  60.90
July .. 1,367075 458  21,18025 5935 856725 515 2035675  39.53
August .. .. 2048275 805 4033935 50.73 2,021.27§ 835 5112375 6123
September .. e 1,537.500 565 3246250 5746 2,659.750 269 62,40025 7181
October . 1,492.150 554 384325 5748 2,192.332 744 5971775 8027
November 880.350 333 30,767.25 9239 1,748.750 72 4487150  63.02
December . .. 1773050 588 441175 7553 2,142.500 708 51,189.75 6335
- Total .. 16890575 6381 40104550 67.12* 26,858.557 9,816  6,51,320.00  65.56*
Year
1965 1966 1967 1968
Per capita annual income :
(in Rupees) 784.69 655.96 754,19 796.22
* Annual average
. Ekmwrks:

s~ For collecting statistics the lime-shelt Ianding places were divided into four jurisdictions, viz. Kumarakom, Muhamma, Kuthiathode and

Vaikom each under one Field Investigator.
Catch statistics were not collected in Kuthiathode jurisdiction in February 1967 and in Vaikom and Kumarakom jurisdictions in July 1968,
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TaSLE 7. Statistics of decd lime-shell fisking for 1965 10 1968
1965 1966
: Total  Number of Total . Earning per . Total  Number of  Totz2l  Eaming per
Month landing men value  capita per landing men value capita per
' (Tonnes) engaged . _ month (Tonnes) engaged month
Rs. P. Rs P Rs. P. Rs. P.
1 2 3 4 5 6 7 8 9
January " 5,591.830 396 7488285  189.10 4425675 517 87,422.60  169.10
February 4,640.400 376 66,097.50  175.79 7,259,125 784 1,02,766.50  131.08
March 5,480.375 409 65705.25  160.65 5,865.500 700 94,051.00 13436
“April 5402875 405 7692460 18994 8,415.500 700  1,36,109.90  194.44
May 4,615.100 444 7439625  163.05 7,287.225 713 L12,647.25  157.99
Jupe 4,123.375 452 5581250 12348 4,839.250 475 6574475 13841
Yuly ) 4,209.755 434 5924925 136.52 3,878.240 461 5522650  119.80
August 3,994,825 452 5931900 13124 6,359.900 696 95,607.00  137.37
September 7,070.225 587 89,563.45  152.58 6,489.450 723 98,350.50  136.03
October 5394225 559 8269175  147.93 3,580.825 381 47,37800  124.35
November 4634675 588 63,54500  108.07 2,945.500 213 18,820.00  89.19
December 4871875 546 6726000  123.i7 8,965.420 830  1,97,79475  238.31
Total 60,029.535 5,648  8,33,44840  150.13% 70311610 7,091  1L11,917.85  147.54%
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1967 1968
January 10,785.525 1060 20783325 19607 10,263.200 1,110  207,09850  186.58
February - 9,344,525 874  1,64,790.50  188.55 7,738.350 886  1,55,741.00  175.78
March . 9,814.725 998  1,99,774.00 20037 11,621100 . 1,206  2,33,52500  193.64
Aprit 8,926.400 884  1,44,571.00  163.54 8,691.500  1,061.  1,74,251.00  164.23
May . 7553025 761 1,35,56475 17814 10,597.650 1,212 2.13,707.25  174.68
June o 6193725 725 1,12,531.25 15522 10,170.000 1,117 2D527260 18377
Joly o ADILIIS 456 7480275 16404 226.222 104 649775 - 6248
August e GI2075 . TS 10008000 13434 7034600 982 14312000 14574
ww . 6184.000 782 1,15649.75  147.89 2,906.000 1,000  1,88232.00 17112
October 9,210.050 929  1,64,63550 177.22 8682250 1,070  1,7907650  167.36
November o 6357500 721 1,54,140.25 = 213.79 7952500 - 960 16603075 17295
December 9901750 901  190,188.75  211.09 9428250 © 1156 19178475  165.90
Total .... 94425025 9,836  17,64,561.75 177.51% 1,01,311.622 41,964  20,62336.50  163.69% -
Year - '
1965 1966 1967 - 1968
-Per capita annual income o o ' :
_“(irRupeed)s - - - - . 11,7708 - 1,85531 - 2,152.78 2,068.54 -
. %Anuual average
.'Exmks:... A : : . Lo .
= Cuteh satstics. v ot colcted in Kuthiathode jurisdiction in February 1967 and in Vaikom and Kumarakom jurisdictions in July
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TabLk 8.  Quantity (Tonnes) of lime-shell nsed by the three factoriles from 1955 to 1968,

Pallathra Bricks Travancore Travancore
and Tiles Ld., Electro-chemical Cements 1¢d.,
Year Kochuramapuram, Industiries Ltd., Nattakom Total
Shertallay Chingavanam
1965 9325 7,850.0 56,655.0 65,437.5
1966 450.1 11,974.0 49,050.0 61,474.1
1967 . 217.0 14,837.0 59,885.0 75,639.0
1968 . 1,142.0 14,7720 54,725.0 70,639,0
TAnLe 9. Fishing village-wise live shell catch stavistics for 1968,
Number of Number of Total Total Earning
Place licensed - illicit landing value per capita
fishermen  fishermen {Tonnes) Rs. P. Rs. P.
Eramallur —_ 23 511,713 12,243.00 532,30
Chandiroor | 17 410,769 9,906,00 550,33
Aroor 5 63 1,588.443 38,115.00 560,51
Edacochin . —_ 21 1,017.459 21,573.00 1,027.29
Velleythode — 6 91.766 1,827.00 304.50
Ezhupunna 3 31 656.100 13,311,00 391.50
Kumpalanghy —_ 4 105,924 2,421.00 605,25
Kallanchery — 23 643.845 14,826.00 644.61
Kuttanchal 3 6 195.360 4,029.00 447.67
Kuthiathode 3 9 202.320 4,602.00 383.50
Kodamthurath 5 i4 419,400 8,019.00 422,05
Vayalar 3 » 1,438.665 27,900.00 664,29
Yilakkumaram —_— 21 680.700 13,773.00 655.68
Chakirikuzhivalave 8 14 819.660 19,338.00 879,00
Nedumbrakkad . - 19 339.300 7,164.00 3771.05
Kokkothamangalam 22 —_ 693,999 17,349.00 788.59
Varanam . 13 - 441.000 11,025.00 848.08
Perumthuruth . 41 - 1,665.000 36,900.00 900.00
Mannanchery ' 18 — T 597.000 14,949.00 830.50
North Ariad . 41 — 1,554.500 39,441.00 961,98
Pallipurathussery 65 28 4,482.270  1,20,420.00 1,294.84
Vaikom v— 6 224.100 5,376.00 896.00
Chempu — 21 866.700 22,782.00 1,084.86
Champekara — 10 479.100 12,642.00  1,264.20
Pallipucam 8 2 1,666,350  43,740.00  1,286.47
Thycattussery .. 9 16 1,038.570 27,003.00 1,080.12
Olavaipu ‘e - 5 171.300 4,194.00 838.80
Oodupuzha —_— 1 9.300 228.00 228.00
Panangad - 5 240,500 5,925,00 1,185.00
Udayamperoor e 12 413.100 ° 7 8,934.00 744.50
AVOOT ‘e —_ 10 282,900 6,225.00 622.50
Edachempu . —_ 8 315.000 6,498.00 + 812,25
Muthentacone N —_ 17 136.800 3,600.00 211.76
Thoﬂ‘l.lmmppn () 20 - 99-900 . . 2;499.m ]24.95
Kariyil .. -— 12 68.100 1,584.00 132.00
Vechoor e 27 —_— 1,025.646 27,381.00 1,014.11
South Ariad . 13 _— 436.398 11,883.00 914.08
“Thattampally . 10 —_ 324.800 8,826.00 B82.60
Kavalam . 13 -— 504,300 12,869.00 989.92
Total n 487 26,858.557  6,51,320.00 796,23
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TABLE 10. Fishing village-wire dead shell catch statistics for 1968,

Number of Number of Total Total Earaning

Place licensed  illicit landing ‘value  per capita

' fishermeen fishermen (Tonnes) Rs. P, Rs. P.
Kumbalam e 19 10 1,746.300 39,408.00 1,358.90
Chandiroor . - 4 32.001 %.00 203,25
Eramaliur —_ 9 57.600 1,440.00 160.00
Edacochin 2 19 334,500 8,892.00 423,43
Chakirikuzhivalavy —_ . B 559.500 12,037.50 2,006.25
Veliampra - . 68 7,825.400 1,57,650,00 2,318.38
Varanam 1 —_ 2,116,800 40,665.00 2,392.06
Puthanangadi C 25 2,918,100 56,286.00 2,251.44
Kayipuram - 28 3,016.941 60,780.00 2,170.71
Perumthuruth - 10 - 902,400 17,592.00 1,759.20
Ponnadumunni -_— 96 10,629.300 2,14,170.00 2,230.94
Mannanchery 39 — 4,204.800 84,567.00 2,168.38
Vaduthala 28 B4 7,908.000 1,55,418.00 1,387.66
Muthentacone 49 16 7,626.000 1,50,906.00 2,321.63
- Thottumugappu 48 13 7,368.900 1,46,793.00 2,406.44
Kariyil ' — 76 6,984.300 1,49,466.00 1,966.66
Cheepingal —_ 25 2,487.300 52,149.00 -2,085.96
Vechoor - 105 11,925.900  2,54,550.00 2,424.29
Achinakam — 29 2,931.180 61,413.00 2,117.69
South Ariad — 31 3,720.000 74,400.00 2,400.00
Chennankary — 86 9,632,700  1,97,292.00 2,294.09
Kainakary 55 — 6,383,100 1,25,649.00 2,284.53

Total 740 1,01,311.622 20,62,336.50  2,068.54

=
~

of Villorita spp. per u]uare metre and 2,860 imens per 8q. metre were observed
in the Veluthully kayal and Vayalar rp:gecﬁw y. These young specimens ranged in
size from 2 to 8 mm and were observed during October, 1969. But, Villorita spp.
was conspicuously absent in the Lake around Perumbalam Island and in the portion
of the Lake west of Kumbalanghy. The sub-fossil shells are reported o be abundant
in the Lake bed betweent Vechoor and Kuttamangalam and continue in the form of
three veins underneath the paddy fields in the reclaimod areas of Kuttanad upto
Muttar, Mithrakary and Chennankary (Anon, 1948). :
1

There aro not less thart 39 clam fishing and 22 sub-soil shell fishing centres in the
Lake, of which the heavily exploited white shell beds are located in the villages of
Veliampra, Vechoor, Vaduthala, Ponnadumunni, Muthentacone, Thottumugappu,
Kariyil, Chennankary and Kainakary and, black shell fishing centres in Aroor,
Edacochin, Ezhupunna, Kallanchery, Vayalar, Vilakkumaram, Chakirikuzhivalavu,
Kokkothamangalam, Perumthuruth, North Ariad, Pallipurathussery, Chempu,
Pallipuram, Thyccattussery, and Vechoor (Tables 8 and 9 and, Fig. 1).

Lime-shell fishing right and issue of livences

The Government of Tndia has listed lime-shell a3 a minor mineral and in the
Mineral Concession Rules 1949, framed under section 5 of the Mines and Minerals
(Regulation and Development) Act 1948, the Government of India has directed the
Stats Governments so prescribs rules for the extraction of minor minerals. The

' {17))
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acquisition, sale, supply and distribution of lime-shell in the State of Kerala is at
presens controlled by the.Kerala Lime-shells (Control) Act, 1958 and the rules made
thereunder. Accordingly; collection of lime-shells and stocking the same by the
produger, and stocking and selling of shells by a dealer shall not be permitted within
the State except under a liconce issued by the Government. However, the provi-
sions of this Act do not:apply to the collection of lime-sheil as curios, for making
ornaments, for conversiom imto lime as an ingredient in chewing material, or for the
extraction of meat. - ‘The.State Government as far back as.in 1943 has ordered that
liconces for the colleckion of lime-shells should be issued only in favour :of
Co-operative societios formed exclusively of lime-shell fishermen. Till 1958-59
licences wete issued by the Inspector of Co-operative Society, Kumarakom. The
Lime-shell {Control) Act 1958 came into force from 1s¢ April 1959 and the Assistant
Directors of Fisheries (Zonal) were vested with poweis to issue licences to dealers and
roducers of limeshell. -The details of producer’s and dealer’s licence fees are
riished in Table 11. In 1968-69 (the cial year from April to March), the
Deopartment of Fisheries, Kerala State, issued 157 dealer’s liconcos and 1,568
producer’s licences, with g total revenue on this head of Rs. 31,817 (Table 12),

The firm M/S. Travancore Cements Ltd., Naitakom, continued to collect shells
from the Lake on payment of a royaliy te the Department of Fisheries. During
1959-60 an amount of R, 10,844 was sealised from the above firm as royalty. From
1960-61 onwards the ampunt was remitisd to the credit of the Department
of Geology, Kerala. Fregh mining lease was granted to this firm and to two new
firms, viz., M/s. Pallathra Bricks and Tiles Ltd., Kochuramapuram, Shertallay and
M;/s. Travancore Flectro-Chemical Industries Ltd.,: Chingavanam, by the Deparé-
ment of Geology, Keralg, . Specific.areas are sllotted to each firm for shell collec- .
tion and details of the lgases are furnished in Tabls 13.

The quantity of lims-ghell extracted t:i:he above three firms and the revenue
t'l':ll)hl: ??b Gowr_;;mm'ﬁmmﬁom duriagthe years, 1965-66 to 1967-68 are shown in

Lime-shell Co-operative Societies -

Kunju Panicker (1957) discusses in detail the lims-shell fishing on co-operative
basis in the erstwhile Travancore-Cochin State, and suggested that if the whole
business of collecting the lime-shell, burning into lime, transport, marketing etc.

were organiged on sound co-operative basis, the workers engaged directly in the
shell fishery could ba saved from the capitalists and the middlemen, and the socio-
economic condition of the fishermer improved. '

, Two limo-sholl co-opérative focieties were oragnised, one at Kumarakom in
1928 and the other at Kainakary in 1937. 1In 1943 the Government decided to issue
licences for shell collection only in favour of societies and aptpointed a Special Co-
operative Inspector investod with powers to take cognizance of illicit fishing. These
two societies showed steady progress and in 1950 the Government was pleased to
permit the furctioming of $ix more societies. With financial aid from the
Kumarakom society, the new soéisties started functioning from April 1951. The
post of Special Inspector was abolished from the above date, which upset the whole
scheme. Tha Travancore CQJ;IIP‘ Lime-shell Co-operative Society, formed at
Alleppey to co-ordinato tho wotking of ali the primary societies, could not function
for want of funds. ' :

e) ,
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TABLE 11, .ﬁroafuw’.r and dealer’s licence Jees _

I. Producer's Licence . . : Licence Fee

White shell {(a) Member of co-cperative society  10.00 Fach
(Sub-sail shell) © (by-Other individuals © 1500 ,,
Black shell {a) Meniber dof co-operative soclety 7.00
. (b) Other individuals . 1000
Sea shell () Member of co-operative society 300
{Drift shel) (6) Other indiﬁduals : 300

II. Dealer's Licence _

Individuals .
White, black and sea shell o
(e) From 1,000 to 23000 tins 400
() From 25,000 to 30,008 tins 15000 .,
(9 For 1,00000tns - 30000
(d) For 2,00,000 ting' - 50000
For LJMINIMH coroperative soclarles : - _
@ 24,000 to 30,000 tins 50.00
(3] '1,00,000 tins 100.00
(©) 2,00,000 tins 20000 - .
(d) above 2,00,000tins. 1.00. For every. additional 250
' D tins (one tin =« 20 Kg8)

Tanre 12, The number of lime-shell licences issued by the Department of Fisherles
1964-65 10 1968-69

‘No. of dealer’s . No. of producer's. Revenue collected:

Year : : Neence licence Rs.

1964-65 . . 140 419 8_.336
1965-66 e 23 ) 965 ) 17,165
1966-67 . 203 : 1,45 19,452
1967-68 e 239 1,250 26,573

1968-69 . "157 ' 1,568 _ 31,817

1:20]




Tasie 13.  Details of areas of Vembanad Lake leased to the three firms.

Name and address of the firra | Totifl drce granted with ~ Village, Taluk and Date of t Period of
(lessee) survey Nos. District gran| Lense
The Travancore Cemenis 10 5q. miles or 2390 hectares, Pomonof Vunbamdl..a.kzm 13-4-1962 20 years
Liomsed, Sarvey Nos. 378/1, 475/1, 219{1, " Taluks - Kottaysm,  Vaikom, .
Nattakom, Kottayam. 197/ of Alleppey District and Ambalapuzha and Shertallay ;
: : 4441, - 65341; ?ﬁﬂi‘i 539ft. - Districts-Aleppey - amt 5
7011 of Kottayam D L yam.
Pallaithra Bricks and Tiles 4 sq. mile or 320 Acres Portion of Vembanad Lake in 30-4-1962 20 years
Limited, - Survey No. 175/1. Village-Thannecrmukkom
Kochyramapuram P.O., South ; Taluk-Shertallay ;
Shertallay. District-Allsppey. :
Travancore 1102.906 hectares or 2725.34 Villap-l’anavally, Vaduthala, 30-1-1965 20 years
Electro-chemical Tndustries acres. Survey Nos. 226, 227/1, Matiathilbhagam ;
Limited, 98/1 and 226/2. Taluk-Shertallay ;
Chingavanam. Digtrict-Alleppey. -

4. 1
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TaBLE 14.  Quansity (Tomnes) of Iinu-;sftdl;w bj fﬁefactoﬂ?s and tbe revenue (Rupees) remitted 1o the Governmeny.

’ The Travancore Cements

* Limited, Nattakom

Pallathea Bricks and Tiles

Indusiries Limited,
Chingavanam

Total

Quantity Revenue

Revenue

1965:66

1967.68 .

47,310000

Quantity Remne . . Quantity ... . Revenoe .
56,334.000 50,745.7?'. ' : ?52.52? T ‘_-!,137.66 -

w2600 3891

T asroon
39291

) 5,673.00
1768000 827025

.55,365.000

42,00000 . 1,369.520 966.26

15,663.000 10,875.00

165,517,527

L5%A6L9HL

72,397.520

57,556.41

53,841.26

.56

144"
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LIME-SHELF, FISHERIES OF THE VEMBANAD LAKE 345

, At present, there are 11 lime-shell producers’ co-operative societies in the
Vembanad Lake area upto Cochin, six for black shells and five for white shells.
The areas allotted to eac sociec%- and other details are furnished in Tables 15 and 16,
;he figures presented in the Tables are from the records maintained by the societies.

hough 572 and 351 licences were issued in 1968 for black and white lime-shell
fishing respectively, only 331 and 257 fishermen were actudlly recorded as having
¢ngaged in black and white lime-shell fishing respectively (Tables 9 and 10).

;  The black shells collected by members of the societies are categorised as I, II
and ITI qualities and are priced accordingly. The society at Muhamma paid during
1568, 49 paise per 20 Kgs for I quality, 41 paise per 20 Kgs for II quality and 37 Paise
per 20 Kgs for III quality. This price is generally followed ; however, the Society
at Arlad paid as far back as in 1965, 52 paise, 47 paise and 38 paise for 20 kgs for
the I, IT and IIT qualities respectively. It is difficult to work out the real per capita
income of the fishermen of these societies, since many unlicensed fishermen route
their catch through the licensed fishermen of the societies.

| . The quantity of lime-shell handled by the 11 Co-operative societies ars shown
in Table 17. .

' There are two lime (kummaya) marketing co-operative societies in the region
studied. They are the Kummaya Vyavasaya Co-operative Society Ltd., No, 2491,
i(ump.rakom and the Kummaya Vyavasaya Co-operative Society Ltd., No, 2507,
f-?ﬁﬂf“??f' During 1968 the two societies together marketed 4,550 tonnes of lime
(Table 18), , - _

ﬁe:';oroblems 'of overfishing, ﬁshiqg undersized cfamf, pallution and salt-water
‘éxckc'_;siou projects - : 3 .

(i) Over-fishing and fishing of undersized clams o

.+ Owing to over-fishing there iy marked depletion of living clams in some of the
beds, from where only white shells are collected at presént. ' A cursory examination
of the fishery will reveal that the average size of clam fished has gone down very
much. Through unlicensed and indiscriminate fishing, the young and under-sized
live clams are removed in large numbers. Near Ambalapuzha, large quantities of
juvenile clams are collected and marketed, since their shells are more suitable for
pse as'poultry grit. Fighing out the under-sized clams is urieconomical and may be
detrimental for she propagation of the species.. '

(ii) Pollution

i 1The main source of pollution of the live clam beds is the retting of the coconut
husks in the shallow areas of the Lake. The extent of the effect of this pollution on
the clams is not yet ascertained. The present report does not cover the area sup-
posed to be polluted by the effluents of the industrial complex at Alwaye.

{iii) Salt-water exclusion projects

© A large bridge-cum-bund is beitig constructed at Thanneermukkom across the
Vembanad Lake, chiefly to.check salite incursion from reaching the southern parts
of the Lake, especiglly the Kuttanad rice fields (Fig. 1). Ou completion of the bund
an extensive part of tho Lake is expected to remain under freshwater conditions
and it is doubtful whether the clams§ can reproduce and propagate their species
in such a changed ecosyttom. Observations on spatfall, analysis of plankton and
pxanjination of the gonads show. that the ¢lams may breed from January to July.
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TasLe 15. Details of white Eme-shell co-operative societies for 1965 1o 1968

-]

£ Staff position - %, 3 £ .33 - % 5 g,

§ =E § g 3 E & 2 g = 23 ®

5 $ SE 3 B: g3l £ g

- B v B » w BE =
: paig Hov- 53 Tz 28 32 5.2 23 2
Z & Z = >3 &9 <
L*]
Rs. P Tonnes Rs. P Rs. P
‘ 1965
Lime-Shell Co-ope- Kainakary, Alleppey
rative Society Lid., Villages in Ambala-
No. 20(1;5, Kainakary. 6 2 596200 65 6,543.740  78,523.68 1,208.06 puzha Taluk.
} .
Karaporam  White Ariad South and Licences increased
Shell Vyavasaya Co- North, ‘Thanper- from 40 to 60 from
operative Soclety Ltd., mukkom Southand September 1965,
No. 144, Muhamiita, . Norih Villages in '
¥ 5 4 4,080.00 40 5,151.200 - 69,264.02 1.474.07 Shertallay Taluk.
Cochin Lime Shell Erpakulam District.  Nostarted working.
Co-operative Society
Ltd., No. E. 79,
Edacochin. — - - -— —_— —_ —
(£3)
White Lime-Shef] ~ Mattathilbhagam :
Co-operative Socicty, Aroér, Panavally, Started from
No. A. 190, Thyccattusery Vil 16-2-1965,
Mattat?ilbbmm. 1 2 12000 15 159.568 27,024.40 1,466.70 Jlages in Shertailay
4) : Taluk.

Lime-Shell Co- Vechoor in Vaikom
operative  Society _ Talok, Kumarakom
Ltd., No. 1782, i io Kottayam Tauk.
Kumarakom, 12 - 1442400 125 12,919.460 1,55,033.52  1,240.26

5)
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TABLE 16. Detaily of black lime-shell co-operative societies of Vembanad Lake for 1965 to 1963

fes]

2 Staff position ~ § 3 5 & £3 5
. é = 28 :g §. .E = E Q e 8'§ ‘o
2 g 3 S o o 8 e g3 =
- I - L Tt 35 g
73 K % 5 g 38 58 L3l g §
s z S @ E 55 <£5 <3 =
Z - Z o »3 §‘-u e
2 5 6 7 8 9 10 11
Rs. P. Tonne Rs. P. Rs P
- 1968 i
Lime-Shell Co- 1,248.00 146 2,677.980 Ariad North and
operativeé Society, ' South and Alleppey
No. 2462, Ariad. villages in Ambala-
1) puzha Taluk,
Mukammii Lime- 30 2807420 4932043 Thanneennukkoin Licences Fncreased °
Shell Vyavasaya Co- ' : o South and North from 30 to 99 from
operative Society, and Kokkothaman-  April 1965.
No. 2551, galam viilages and
Muhamma. Shertallay Munpici-
) . pality.
Kuthiathode Lime- —_— — Aroor, Vaduthala, Not started fish-
. Shell Vyavasaya - Mattathilbhagam, . . ing. .
Co-opérative Thuravoor North
Socicty Lid., No. and South villages.
A, 193, Eramaltur
G,
Lime-Shell Co- - _ Pallippuram, Not established in
opetative Society Thyccattussery 1965.
1id., No. 239, Panavally and
Thyccattussery. East Vayalar
) villages.

12
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1966

1. 6 2 7,012.00 65 6,567.640  95,417.63 1,529.50
2 s 4 346385 60 £796.320 1,18,723.22 1,979.55
3. —_ - - — - —_ —_ Not started working.
4. 2 1 1,200.00 30 1,532.840 33,615.76 966.66
h 11 — 14,507.00 125 11,560.420 1,54,519.68 ) 1,236.16
1967
1. -6 2 9.045.00 65 7,041.060 1,18,306.89 1,764.34 New licences from
65 to 83 from Aptil
1967.
2 5 4 11,015.15 60 6,405.950 1,05,698.67 ' 1,761.64
3. 3 - 65000 21 1,723.540  37.056.11 1,764.58 From March lime-
shell fishing started.
4. 3 - 3,36000 30 2471.100  58,700.85 1,766.65
5. 11 — 18,364.00 125 15054420 2.60,732.4%8 1,765.9%4 New licences from
) ’ 125 to 157 from
April 1967.
1968
1. 6 2 10,038.00 83 5,582,600 1,06,069.40 1,263.40 New licences from
83 to 108 from Apri!
. 1968,
2. 5 4 £11,01515 60 4,726.900 99,935.73 1,665.60
3 3 _— 3,00000 21 832.120 19,387.52 923.22 -
4, 3 — 3,720.00 30 2,297.560  53,552.16 1,600.00 New licences from
30 to 50 from Sep-
temnber 1968
5 1 — 19,510.00 157 12,372.940 2,35,085.86 1,376.53 New licences from

157 to 204 from
October 1968.

TAVT AYNVEWTA THL 40 SITIEHSIH TTIHSANIT
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5. Lime-Shell Co- 1 _ 1,200,000 76 2,411.060  40,623.83 460.52 Vaikom, Naduvila,
operative Society Vadakemury, Kula-
Ltd., No. 3145, sekharatnangalam and
Vaikos?. Chembu villages.
5)
6, Vechoor Lime-Shell 2 2 1,500.00 67 788.500  16,548.17° 24699 Vechoor village in
Co-operative Vaikom Taluk and
Society Ltd., . Kumaragom  vil-
No. 2407, Vechoor. tage in Kottayam
(6) _ Taluk.
) 1966
L [4)] I 9 1,542.00 156 2922780  65,400.97 412.73
Z 2y 3 5. 3,787.00 99 2,834.420 55,089.65 556.15
3 3 —_ - — _ -— — —_ Not started Fishing.
4, (4) 3 — 44000 30 1,119.800 30,829.83 833.33 Started working in
. ' April 19566,
3. (3) 1 —_ 1,380.00 69 2.067.340 44,354.03 550.91
6. (&) -2 2 1,500.00 67 800.660 15,623.89 233.19
1967
1. 1) 1 9 1,950.00 156 2.562.480 59.003.00 378.22
2 {2y 3 5 4,130.00 109 2,017.140  55,719.00 42308 Licences increased
from 99 to 109 in
April 1967.
3. €3] —_— - — 15 13,300 34905 23.81 Shell fishing from.
: ; - : : S - October 1967
4. (4) 3 — 288000 30 ° 2001160 4575326  1,256.76 Hiicit  Lime-shell
. fishermen ~ were
routing their catch
through the mem-
bers of the Society,
The illicit collectors
oy - ~were given licences
] in 1968,
aand 3 [5]] 1 — 1,62000 77 © 199934 54,256.74 623.50 :
6. (6) 2 2 192000 67 (643,280 15474.56 230.96

VT AVNVHWHA FHL 40 SEYIHSIA TITHS-HINTT
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Tance 16. Details of black lime-shell co-operarive societies of Vembanad Lake for 1965 fo 1968—(Contd.} ™

3

4

5

6

7

8

9

10

11

e

&)

3)

@

)
(6)

2,400.00

4,128.00

600.00

3,720.00

*1,620.00
"~ 2,160.00

156

109

15

130

55
67

1968

2,895.400

1,719.880

214.100

2,328.340

2,444,160
493.680

67,594.17

36,752.66

3,960.85

56,688.94

44,247.17
12,102.06

407.58

337.09

262.06

400.00

431.57
171.42

Licences increased
from - 156 to 211
from October 1968.

Licences  increased
from 109 1o 159
from April 1968, but
the fishermen did
not remit the licence
fee to rteceive the
licences.

53 new licences is-
sued in November
1968 ; fishing not
started by new licen-~
sees in 1968.

100 new licences
from September
1968.

New licences from
67 to 87 from
October 1968 ; fish-
ing by new licensees
not started in 1968.

oSt
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TABLE 18. Details o f lime marketing co-operative societies for 1965 to 1968

. Pay of (%}wntity of
Name of society :::lg staff lmu Remarks
Rs. P. (Tonnes)
1965

Knmmaya Vyamaya Co-opmtwe 2 2,400.0ﬁ 1,844.000 Source of lime-shell @ Lime-Shell Co-operative Society,
Society Ltd., No. 2491, ' Kummnarakom.

Eumarakom,

Kutnaya Vyavasaya Co-opemuve 1 1,320.00 60.000 Do. Lime-Shell Co-operative Societies at
Saciety Ltd., No. 2507, ’ Kumarakom, Muyhamma  and
Pulincunnu, - 2) Kainakary.

1966
) 2 2,520.00 1,770.000
(3] 1 £,320.00 £00.000
1967
(1) 2 258000  1,946.000
(¥4) 1 1,320.00 1,240.000
1968
) 2 2,700.00 1,930.000 112 members ; of this, 80 are engaged in transporting hme in
. : : canoes to markets in different places.
- (4 2 1,76000  2,620000 88 members ; of this, 81 are engaged in lime transportation in

canoes to markets.

gAV'T AYNVIWFA JHL 30 SHRIEHSIE TTIHS-3NIT
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TabLE {7, Quantity in Tonnes of lime-shell handled by the co-operative societies, 1965 to 1968

Year . White shell _ Black shell ' Total
1965 : 24,773,968 8,684.960 33,458.928
1966 . 25,457,220 9,745.000 35202220
1967 .. 32,736.070 7,437.294 40,173.364
1968 . 25,812.120 10,095.560 . 35,907,680

Whether the other possible repercussions of the conversion of south Vembanad
Lake into a freshwater body has been debated is not known. The bund wiil check
tides from reaching the south Vembanad Lake and this will in turn affect the natural
drainage of the whole area touching the Lake, made poasible by the low and high
tides especially during the non-mousoon season. (Owing to the heavy inflow of
water into the Lake during the monsoon, the tide is mot appreciable in south
Vembanad Lake).: Also, freshwater conditions in the southern part of Yembanad
Lake will favour the growth of weeds, mosquitoes, etc. which are now being con-
trolled by the admixture of saline water during the summer months. The weeds are
killed by increasing salinity and the mos?uitoe menace is also under control during
the summer months, With the advent of the bund, the growth and multiplication of
weeds the year round, will affect the ecosystem and the animal communities incled-
ing the clams.. - C '. B

CONSERVATION

The neid for conservation

The l?iologica.l source and the renewable nature of the lime-shell resource are
largely being overlooked. The lime-shell resources are continued to be looked upon
as a mere mineral resource. Depletion due to unplanned fishing, like the one
described by Hornell (1910) in the case of the oyster fishery of Arcachon, has to be
avoided in the clam fishery of the Vembanad Lake, and urgent measures will have
to be taken for rehabilitating the already depleted clam beds of the Lake.

ﬂ!e establishment 6f Lime-Shell Research Station

- The u'rtgunt need for conserving the fishery was racognised by the Department of

Fisheries of Keralg and a scheme entitled ¢ Rehabilitation) of the depleted clam beds
of the Vembanad Lake * was taken up in 1964 by this Department with partial finan-
cial aid from the Indian Council of Agricultural Ressarch, New Delhi. From
April 1968 onwards the Station is solely financed by the Depariment of Fisheries of
Kerala. The Station conducted investigations on the ecology, biology and fisheries
of the clams of the Yembanad Lake with a view to suggesting to the Govarnment,
ways and means of conserving this econontically important natural resource, -

1301



LIME-SHELL FISHERIES OF THE VEMBANAD LAKE 333
Prohibition of fishing under-sized clams and ﬁshmg during the breeding season

The fishing of under-sized c.lams is rampant throughout the Lake. But removal
of under-sized clams, that is, clams bzlow 1.9 cm (3/4 inch) in length, is specifically
banned in the Kerala Lime-shells (Control) Act. A stricter enforcement of the
Act is called for, The uss-of fishing baskets with about 2 cm square meshes is recom-
mended, since this wi ﬂLallow the smaller clams to fall through while collecting and
washmg The Lime-shell Act may have to be suitably amended to delegate powets
to the licensing authorities for an effective control over the fishery.

Fishing implements detrimental to the lwmg population of cla.ms, llke the
‘ Varandi * or the rake should be prohibited from use. As recommended by the
Lime-Shell Research Station, a closed season for the fishery during the breeding
season of the clams was declared by the Government in G.O. 47574/Fin, 3/67/DD
dated 2-11-1967 of Development (Fisheries) Department. The clam beds at
Vechoor, Chempu, Pallipuram, Thyccattussery, Aroor, Nedumbrakkad, Kokkotha-
mangalam and North Ariad are thus protoctad agamst deplstion.

Clam sanctuary

. By the establisiment. of a clam sanctuary it is envisaged that in a congema.l
restricted natural habitat, ummolested. by man, the clams can live, grow and
propagate. As ithe sanctiuary will be- ha.wng a brood stock of clams under the best
natural conditions, the ¢lams will be producing large numbers of larvae, which by
settling on the depleted dam beds to the south and north of the sanctuary wili re-
habilitate those overfished beds. Tho tidal currents will help in the dispersal of the
larvae, Proposals for the establishnient of a clam sanctuary at Chempu in the Lake
have been submitted to the Government of Kerala by the Fisheries Department.

Ciam Jarm cum harchery o

" The idea behind the esta.bhslmeut of a clam farm cum havchary is to control
l:he physical and chemical conditions of the environment to give the clams the opti-
mum conditions for raproductlou and larval development. ‘Only after experimental
success in breeding the clams and rearing their‘larvae under controlled conditions is
achjeved, can the establishrhent of a clam farm be adopted as an effective counter-
depletionary measure: ‘This # rather an expensive venture and. w111 have to ba_
deferred for tho present. . :

Transplantation

Transplantation is one of the commonly accepted measures for the propagation
of bivalves and the connotation of the very word projects an idea of the measure
to be undertaken. Tressler (1923) gives details of transplantatlon and culture of
various molluscs practised in other coungries. It may be pointed out that trans-
plantation is more difficult with clams than with oysters since the clams do not have
byssus threads and hence the spat do not attach themselves to collecting devices
for easy collection and transportation. Larger ¢lams will have to be collected and

transplanted on depleted beds. This need be undertaken only as a last resort as

the process is highly expensive. Lty
£81)
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CoNCLUDING REMARKS

Suggestions for a fudicious exploitation

Lime-shells occvrring in the Yembanad Lake as sub-soil deposits have accumu-
lated there over the centuries through the death of countless genefations of clams.
If these sub-fossil deposits are nmot removed over a few decades, there might occur
loss due to erosion and leaching. Hence the need for fuily exploiting the sub-fossil
deposits of lime-shell in a planned way is stredsed here. But the conservation of the
living clams is urgently required for maintaining a sustained fishery.

The advisability of issuing fresh licences for the collection of black shells should
be periodically examined. At present the lease of fishing right for white shell col-
lection by mechanised means is granted by the Department of Geology. It is
advisable that the areas allotted for mechanised fishing is restricted strictly to
areas of the Lake. This will obviate the usual bickerings between the local fisher-
ment and the companies using dredgers for shell collection. It is equally important
to see that the various companies are alloited small areas and to make sure that the
doposits of linte-shell in these areas are completely exhausted, irrespective of the
depths to which they may extend, before new areas are allotted. This will not only
ensure complete utilisation of resource, but also will facilitate the repopulation of
the area by living clams once the area is left unmolested after dredging. In course
of time, this will result in the accretion of lime-shell deposits also. Mechanised
fishing activity spread over wide areas for easy collection of the upper-most layer of
the deposits, apart from not tapping the deepest strata of the deposlts will seriously
dlsmrb the settlement and growth of hvo clams.

Concern for the future _

At present licences to the fishermen for the collection of white and black shells
are issued by the Fisheries Department and lease of fishing right by mechenised
means is granted by the Gaoltgy Department of the State. It is understood that
there is a proposat before the Governmem. of Kerala to entrust the whole business
of heensmﬁk r leasing the right of lime-shell collection with one of these Departments

e the estabhshmenl of a clam sanctuary aad the like thatinvolve the
least financial outlay should be taken up and the resources should be explomed in
a judicionly phnno& way.

[s2]
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