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FORRBRBYWORD

This report embodies, in a general way, the results of
investigations carried out on Chilka lake fisheries by the Chilka
Investigation Unit of the Central Inland Fisheries Research
Institute, Barrackpore, Jest Bengal during the Second Five-Year
Plan period (April 1956 to March 1961 ), The report has been pre-
pared by Dr. V.G, ‘Jhingran who was directly in charge of the
investigations on'Chilka fisheries. The investigations were carried
out by a team of workers under the supervision and guidance of
Dr. V.G. Jhingran who also personally actively participated in the
various studies, The names of persons who carried out the work and
their specific assigmnments during the course of investigations are
given below :

Sarvashri K.H. Sujansingani, Compilation and analysis of
5,.¥%. Mazumdar and fish landing statistics.
E. Choudary.
5.J, ¥Yaramchandani, Pishery biological investiga-
3. Patnaik, tions, :

.V, Ayyangar,
S. Rajan and
K,H, Mishra

¥.0; Roychoudhury & Chemical analysis of water.
A,C, Banerji

K,¥. Mishra, 5, Jena Fishery survey wWork.

5,M. Das Mohapatra, :

D.¥, Bhownick,

S,M, Mishra and

N.C. Basu

K.L, Shah Planktological investigations.

Biological work on the mullets of the Chilka lake was carried
out by Sarvashri J.C, Roy, H. Sahu and D.A. Patnaik of the Chilka
' Biological Station, Government of Orissa. Sarvashri J.C. Patra anc
Md, K. Ahmed of the same department also participated in the tagging
programme.

~ The detailed reports on specific investigations are under
preparation and will be published elsewhere.



These investigations have contributed considerably to our
knowledge of the nature and coriposition of the specific fisheries
of the Chilka lake, The present report embodies results of the

first phase of investigations in the Chilka lake, Further work is &

being carried out to get comprehensive information on the exact
nature of the fisheries of the lake, Attempts have, however, been
made in this report to nake sorme preliminary recommendations in
regard to conservation and management of the Chilka lake fisheries,

These investigations were carried out with effective coopera-

tion from the Department of Fisheries, Orissa State., This Institute

is indebted to Shri G.N, Mitra, Director of Fisheries, Orissa, for

active cooperation, many facilities provided in connection with
the investigations and also for his stimulating discussions on
various aspects of Chilka lake fisheries on several occasions,

B.3, Bhimachar
Director _
29th December 1962, Central Inland Fisheries

Barrackpore, Research Institute
West Bengal,




£, THTRODUCTION

Chilka lake (fig.1) is_ a pear-ghaped brackishwater lagogn
aituatad between latitudes 19° 2B' 19 54' N and longitudes 85 87!
and 85 35' E on the East coast of India in Purl and Ganjam districts
of the State of Orissa, The lake is about 1040 Sq. EKm. in area (85 Kn.
x 16 Km, approximately) and is connected with the sea at a single
point by means of a 29 Km, long and averagely about 365 M wide, outer
channel, through an opening, the lake mouth, which, in recent years
'i8 only about 135 M, wide in low tide, The maximum depth of the lake
diring summer months rarely exceeds 3 M, with vast areas, especially
in the North-East, remaining only a few decimetres deep. In monséon,
depending upon its intensity, all depths increase by about 1.5 M, or
‘more, Rivers Daya and Bhargavi,two branches of the Mahanadi River
‘System, meet the Horth-eastern part of the lake, At the extreme
South-western end lie the remnants of the now defunct man-made Palur
Canal (also called Ganjam canal) which once used to connect South
Chilka with the sea adjacent to Iishikulya estuary.

'TA. STATEMENT OF PoOBLEM

The fisheries of the 1ake have been subjected to an increasing
‘degree of exploitation by indigenous methods which have continuously
‘been in #ee use from ancient times till to-day. Trade of fresh Chilka
fish developed at about the end of the first World War and the exploi-
tation of the fisheries appears to have been intensified after the
opening of the lucrative export business to Calcutta with the estab-
lishment of an ice factory at Kaluparaghat in 1928 and two additicnal
ice factories at Balugaon in 1948 and 1950,

There has, in recent times, developed a belief among local

)ple that the fisheries of the lake have undergone 'depletion' which,
1d it be found to have actually occurred, needs application of

zent remedies, Zven otherwise the need to develop the fisheries of
he lake to a level of optimum productivity has been widely felt, The
hilka Investigation Unit of the Central Inland Fisheries Zesearch
itute was set up late in 1956, with headgquarters at'Balugaon on
lake shore, with the following twin objectives :

ATMS &0 OBJEGTS

(X) To investigate whether the fisheries of the lake have
Tgohe depletion, and

(IT) To elucidate significant facts relating to the biology
he 1ake's commercial species and such fishing practices in the
t day exploitation of the resource as have a bearing on evolving
opmental measures to step up fish production of the lake to an
um level of productivity,



IC. APPI0ACH TO PROBLEM
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4, The exact patterns of to and fro migrations of the various
species in respect of size, age and seascn between the
lake and its connected waters as well as any regular
pattern of movement within the lake,

5, Location of breeding grounds and study of survival rates
upto recruitment,

6. Size and age-class composition of commercial catches in
relation with gears used in their cepture.

7. Rates of growth, survival, fishing and natural mortalities.
8. The food and feeding habits.

g, Assessment of fish food resources,

10, Interaction of different econonic gpecies upon one another.

11, Correlation of fisheries with physico-chemical and hydro-
biological charactors,

ID, SPLCIES SRLECTED FOl INVESTIGATION

The fauna of Chilka lake was surveyed by Zoological Survey of

India in 1914 (Anpnandale and Kemp and others 1915 to 1924), Chaudhuri
(1916 a, 1916 b, 1917 and 1923) and Hora (1923),who worked on the fish
collection of the 1914 survey of the Zoological Survey of India,des-
eribed 118 species of fish from the lake, six of which were later
regarded as synonyms of already recorded forms, Koumans (1941) added
one new Goby and Jones and Sujansingani (1954) added 25 new records
of fishes, 2oy and Sahoo (1957) found 14 additional species in the
 lake raising the total number of hitherto recorded species of fish from
the Chilka lake to 152, ¥emp (1915) has recorded 21 species of prawns
from the lake, In view of the limitations of personnel, detailed
biclogical investigations were confined to only the fifteen forms
given in Table 1 the criteria of selection mainly being the economic
value of the species concerned. Mullets, Clupeids, perches, thread-
fins, Sciaenids and cat fishes among fishes and penaeids among pravns
are the main groups of organisms which form the commercial fisheries
of the Chilka lake, Published literature (mnotably : Mitra, 1945;
Devasundaram, 1954; and Jones and Sujansingani, 1954) gave sufficient
4information to choose the commercially important fishes for detailed
investigation. However, to make assurances doubly sure and for the
gake of thoroughness,the relative importance of all species within
each group of fishes found to occur in Chilka lake was studied over
the years 1957 - 1960 in a routine manner. A few extra cat-fishes,
not very important commercially, were also included in the list of
fish to be studied in view of their likely importance as predators

of economic forms,




SPECIES SELECTED FOR INVESTIGAT

Clupeids Clupeidae

Perchesg Centropomidae

Threadfins Polynemidae
Seciaenids Scisenidae

Cat-fighes Bagridae

Prawng Penaeidae _ _ ‘13 chinguri

Group H' Family g Seienti {?tpocal name
Mullets Mugilidae .~ Knainga—Kabla
Mugilidae ~ Dangla

Clupeidae 4

Gerridae
Sparidae

Tachysuridae

Tachysuridae .
Plotosidae

Penaeidae

IE. MATERTAL AR METHODS

For the purpose of fi
into 5 sectors stateg in Table

SECTO28 OF TEE CHILKA LAXE

Name of the sector

1., Southern Sector

2. Central Sector 1

(Parikud sector )

» Central Zector 1T
Satpara sector)

4, Hortharn Sector

3. Cuter Channel Sector




\ The catches from the lake-end side of the outer-channel are
landed in fresh state usually at Balugaon or Zaluparaghat and those
from the sea-end side, when narketed fresh, are usually taken to
‘Puri by coastal route on slings, vhere, there flourishes 2 lucrative
trade of Chilka fish. “hen marketed dry the catches from the sea-end
 of the outer channel are taken to Bhusundpur in the Horthern Sector

igure 1),

In general there are 3 main types of fishing to take into
count in each sector, dealt with in detail under the heading
Jommercial Fisheries of the Chilka lake",

A. Bahani operations or net fishing,

"Jano" Fisheries (Huge split bamboo barricades
enclosing large fish populations).

C, Trap fishery te capture prawns,

ces of data and sampling procedures

ies and size composition of landings : Total catches :

There are six definite landing grounds (Table 2, and

ure 1) for the lake's commercial catches with well established
de practices and channels of commerce, Data on species and size
sition of landings were gathered by pursuing a regular pro-
amme of sanmpling at landing centres from the beginning of the

in 1956. Tarly in the study the landing grounds were strafi-’
d into 3 categories, depending upon the volume of fish traffic,
ampling was done on 6 to 9, 4 to 5 and 3 to 4 number of days in
‘month in largeymedium and small landing grounds respectively.
odown sempling several fish godowns were visited in succession
e economic species were guickly measured and estimates of
ecies-wise landings made (Proforma used for godown sampling is



scbeboedeoed b9 smmeemddsc 4§ which were later checked by varifying 3
from the day's records of actual landings maintained by the merchants,

In the Chilka area about 90% of the fish produced is exported 1
by rail and the remaining 10% is estimated to be locally consumed |
and dried. Jones and Sujansingani (1954) have given the amounts of
fish dried and locally consumed for the years 1848-1950 as under :

Loecal
Yegr consumption Drying
1948 5.1 % 19,2 %
1949 5.9 4 15,7 %
1950 6.5 % .4 %

A8 already stated, two ice factories were set up at Balugaon in 1548
and 1950 and the figures stated in the table above show a progressive
decline in fish drying while local fish consumption remained practi-
cally steady. Judging from the increase in population of the Puri
and Ganjam Districts in the decagde 1951-60, the local fish consump-—
tion and drying have been arbitrarily put at 8% and 2% of total
yield respectively, ury fish is mainly exported from Bhusandpur and
the fish exported include dry fish imported there from Bombay and .
! Madras states (possibly due to the name Chilka fish has in dry fish

markets). Records of quantities of dry fish exported and imported

at Bhusandpur reveal that more dry fish was imported in 1959, indica-
i ting that in the Chilka area drying of fish for the purpose of export
as an industry, is vanishing. Complete day to duy data of fresh-fish
export by rail, with due allowances for the weights of ice used in
packing, basket and local consumption and the drying, have continued
to furnish an estimate of total landings, Fresh fish export data
from all the export centres were regularly procured by personal
visits every six months, (Sampling methods for estimating total
catches unsuccessfully attempted are described elsewhere in this
report). The estimates of total production thus obtained have been
split up into their contributing agencies viz, Jano's, net fishing
and trapping operations. In a general way a year has heen divided into
seasons in which one or the other mode of fishing preponderates.
The seasonal fluctuations in the intensity of net fishing operations
observed in the field and observations on fish catches in traps and
prawn catches in netting operations provided a clue in the dissection
of total landings. These are discussed under "Observations of Cateh-
per-unit-of-effort®-in -thisg report.

Estimates of total production based on rail export data
combined with godowm sampling, describegd above, furnished informa-
tion‘on species angd size composition of the total landings without
specificity to type of fishing, rear ete. used to capture them,
However, species and size composition of fish catches in relation
with different modes of fishing and different kinds of nets have
been studied in great detail end are desecribed in ths report.
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Observations on Catchvner-unit—of-effuxi 5

Net fishing : The proprietly of conducting such studies in the _
existing state of gear and fishing praetices is discussed in Section
I (3) of this report where the results of the studies conducted are
presented, For reasons mentioned there observations on catehepor-
unit-of-effort, which were conmenced in April, 1957, were discontinued
in September, 1959. The sampling procedure adopted for these obhserva-
tions was first an approximate demarcation of each sector into several

zones and then making net fishing observations of as many fishing
units operating in each zone as could be contacted by a Survey
Assistant on a country boat. In most of the cases 50% to 75% of the
Units, which could be seen by the naked eye in a zome could be contac-

,ﬁéﬂ. The frequency of net fishing observations was 6 to 8 days in a

month in each of the four sectors. In each contact with a fishing

~ party in the lake, data on a wide variety of items il iy Pese
foems gErem = Ampeendier 8 notably on kind of net, with dimensions

mesh; number of men; hour spent on fishing; species-wise weights
catches; sizes of commercial species available to each gear etc.
were recorded. In this manner fish catches made with practically

" @ll the different kinds of nets employed in Chilka lake were observed.

njano® Fisheries ! mJjanos" are huge split bamboo barricades often

Tunning into niles where large fish populations mostly of mullets,

are enclosed during autumn (when the level of the lake water starts

' receding after filling in monsoon) and which are gradually exploited

g

during the following winter months., The object of work of this Unit

 in the Janos was to elucidate the precise yole of "Jano" fishing in

0 _1"_
" B

3

‘the overall exploitation of the fishery resource of the lake rather
than a relative evaluation of the ecology and productivity of the
different "Janos® of the lake,

In the sampling of "Janos", first of all, depending upon thelr

lease values, the "Janos" located in the different sectors of the
lake were stratified into three categories viz, good, medium and poor.

&

The yield of each "Jano" was planned to be totally enumerated by pro-
curing exact specles-wise production figures from the respective

1¥§%ssaes. From this and with the knowledge of the approximate area of
egach "Jano", catches per unit area for each category of nFano" were-

to be worked out. The production figures, however, furnished by the
lessees for the years 1857 and 1958 proved completely un=reliable
and hence this approach was abandoned, Specles and size composition

catches from each of the 3 categories of "Janos" from each sector
were obtained by field observations, once at the commencement of a
"Jano® second time during the middle of its tenure of sgeasonal opera=
tion and for a third time during the terminal phase of its operation
for the years 1957 and 1958 (Proforma used for Jano observations is
attached in Appendix 3). '




W

Trap Fishing for rrawns : The frequeney of satipling for prawn trap

catches was 6 days in a month, The fishing grounds were randomly
selected, On each day of visit to & prawn ground a wide variety of
observations were recorded (Epufomse uoed SoF Avawn dren

¥s asbbwskao b dpmendix ¥ in the proforma especially designed for
the study. In this manner species composition and observation on
catch-per-trap were obtained, The observed value of catch-per-trap
was compared with the calculated values for corresponding years and
a fairly close fit was found to occur between the two. The procedure
adopted is described in section II-3-c of this report.

Sampling procedure in the lake mouth work :

"hile sampling procedures (described in the foregoing) followed
in the four sectors of the main area of the lake have remained common
ta them, altogether different methods of vork had to be adopted for
work in the lake mouth centre, In faot the lake-mouth end of the
outer=-channel, by virtue of its strategic geographical location, has
been of special interest in the work of the Chilka Investigation Unit
and observations made there have largely thrown light on the vattemrn
of fish migration between the lake and the sea. Catches of certain
departmental nets and regular monthly observations of commercial cat-
ches made in the Outer channel, lake mouth proper and sea, contrasted

with those in the main area of the lake and visual obgervations of
actual migration through lake mouth, had, during the years 1857-1959,

migratory species, In 1960~1961 quantitative me thods to assess ingress

and egress through lake mouth for different fish were experimented
upon in the field,

(i) For directional movement of fishes by number :

- One unit of multi-meshed gill net (described in section X)ang 2
€ill nets received under T.C.M., one each of the mesh 127 mm., and
190.5 mm, were installed, on 6 nights in.a month for 12 hours from
dusk to dawn, across the main channel off Arkakuda (see figure 1) and
catches separately recorded #or each tide, Directions of fish heads
were carefully noted andg entriss were made in specific proforma.

. ¥ gmpondiee B, The results obtained in this work are
discussed under "Suggestions on Future Programme 0f Research" Section

(ii) Por Resigent Orgenisms :

One hand seine each of terylene and velon material of meghes
13 mm. and 16 per inch respectively were operated for one hour in high
and low tides. Two high and two low tide collections were made in each °*
stay. The result of the etudy are described under "Outer Channel
Jector" Section II-B-4,
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(iii) For macro-organisms drifted by tide :

a) Spawn collection nets of the type used to catch garp fry in
rivers were operated slightly inward at the lake mouth for 2 hours
each in the peak of high end low tides with mouth of the net reversed
to face the tide, Collections made were sorted, counted and weighed,
Two high tide end two low tide observationswere made in each stay at
the lake mouth centre,

b) One half metre tow net was plied in high and low tide for
15 minutes and catches analysed, Two such observations were made in
each trip to the lake mouth centre, The results obtained of methods
under a and b are discussed under "Suggestions on Future Programme
- of Work" Section X.

e¢) In certain seasons prawns migrate to the sea in low tide
~ in great numbers which are commercially exploited., In such cases
1-g@#tch-per-manuperwtide are computed on daily basis and observations
‘recorded in respect of the phase of the moon, The results obtained
~ are described under "Outer Channel Sector™ (11-B~4).

I, ;  COMMERCIAL FISHERIES OF CHILKA LAKE

" A. FISHERIES OF THE LAKE AS A THOLE
~ 1. TYPES OF FISHERIES : THEIR DESCRIPTION & LOCATION :

Eet Fighing :

Net fishing operations are known by the name of "Bahani", and
entire lake constitutes the Bahani area. With the exception of
ahani grounds, which are leased out fisheries, the rest of the
ahanl areas are unleased waters where payment of a nominal fee
hamunda Tax) entitles any one to £ish, "Bahani® fishing is done
ughout the year with varying degree of intemsity, It generally
two minima (winter and summer) when "Jano" and Prawn trap fish-
s respectively are in vogue and iwo maxima in the course of a

, A lucid understanding of the status* of existing fishing nets
is an essential pre-requisite for utilising catches made by then as
& measure of fish abundance. During the extensive field work inten=
vely carried out by this Unit nets with 54 different names (annota:
~ ted list attached in Appendix 1Y were encountered, These include a
qfﬂhw cases where the same type of net is known by several different
 names (e.g. 1. Khadi Jal, Chingudl Jal, Xabla Jal, Khoinga Jal; 2.

~ Muni Jal and Gania Jal) and different nets known by the same name

" (e.g. Khoinga Jal, Chagunda Jal, Dosta Jal ete., all known by Noli

Jal vide Table 5). .
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Reference to literature revealed that there is a conflict in
the status of a number of nets among éifferent authors of earlier
publications, Several of the 54 nets encountered by this Unit are
also omitted by earlier workers. Table 3 presents the names of
sixteen common nets with their classification (as to net types)
stated in earlier publications, clearly showing the divergence in
opinion in regard to the status of many nets,

Mitra and Mohapatra (1957) have listed Chilka fishing nets
under nine categories viz. Khepa, Patua, Bekti, Bhida, Noli, Khadi ,
Muni, Hilsa and Miscellaneous. A more compact classification of
nets has been attempted by the present workers, Depending upon the
mode of operation, manner of fish capture, net design and material,
the existing Chilka nets have been classified under 6 minor and
3 major heagds, The .emergent classification, showing also some
prominent diagnostic characters of cach of the six major net heads,
under which indivicdual nets are arranged, is given in Table 4, Only
14 net types are listed in the classification shown in Table 4 but
the annotated list of nets given in Appendix 6 will easily enable
one to fix the position of each of the 54 nets at its appropriate
position in the classification,

B e e D e e . e e - i s S e e e s e

¥ The word 'status' is used to signify its position as to net
type such as gill net, drag net, drift net, seine, cast etc,
80 that each net may be assigned ite appropriate place in
the classification of nets.

In view of the divergence of opinion on the status of some of
the Chilka nets a brief description of the majer net types is believeq
to be desirable and follows immediately. In the classification attemp-

the fish are mostly herdeq together although a few invariably get
gilled in the process of hauling. A drag net may or may not have a
bag but a gill net never has ons. A gill net may be dragged under
certain situations but the fish being enmeshed within its walls does
not entitle it to be called a drag net merely because it is dragged,
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TABLE 4

CLASSIFICATION OF CHILKA LAKE

I Drag Nets.
w m
Fith bag Tithobs bag
(i.e. with wings & (only wing without
a cod end) cod end)
1. Bekti Jal 4. Borogo Jal
2. Bhida Jal 5. Khadi Jal
8, Hilsa Jal 6. Muni Jal
7. Patua Jal

II i1l Nets

. Dosti Jal
9. Menjia Jal
10, Ora Jal

11. Sahal Jal

IIX Nets
B
Without foot With strings
ro 13. Khepa
17 z_umm Jal Jal (1)

(Drift Nets)

Khoinga Jal
Chaugunda Jal
Dosta Jal
Dogti Jal
Daluatir Jal
Oranchi Jal
Tir Jal
Kekenda Jal

FRwso oo on
|
1
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i) Drag Mets :
g Bekti, Bhida and Hilsa Jals are incluced under one category
his net-head, Made of thickish henp, Bekti Jal is usually conposed
everal pieces each 4,5 M to 9,0 M long ané 3.0 M to 5.0 M wide,
neé to form = total length 183 M to 2740 M with a mesh range fi
155 mm, though the conmon mesh range is only 125-155 mm,. Being
ly a large neshed net it is guite selective and is mainly used

h only large sized Bekti and Sahal, Bekti Jal has a large bag
e middle, Devasundaram (1954 p, 9) states the stretched nesh of
Jal as 23" to 3", which, if it were to be a gill net, camot
bly gill large sized Bakti which recuire a mesh of 4" to T
the mode of its operation (dragging) and presence of a bag, where
fish are-herded into (cod end), this net has been classified
 a drag net. Mitra & Mohapatra (1957) call it a gilling net,
Sujansingani (1954) have classified it in the category of
S with which the workers of the present investization agree,
1 made of cotton yarn or henp, composed of individual pieces
6,0 M long and 3,0 M to 4,5 M wide, joined together to form
length 95 M to several ¥m, M is a finer meshed net than

8l, the meshes varying from 16 nnm, to 125 mn, Here agaein Deva-
an t1954, P.10) states the mesh as 13" which is obviously too
1 to "gill" even mediun sized fish., Phida Jal often rumning into
y eovers hupe areas, takes at tines a few days to pay and haul,
e85 a wide variety of large and medium sized Ffish 1ike Boroge,
, Pekti, Magar ete. By virtue of its possessing head znd foot
d a tuge bag of very fine meshes this net has been classified
rag net in this report, It is commonly used by Satpara fishermen
€ Soroua Nadi area opposite Tua and Zambhari villages,

3a Jal :

- '"hile appreciable amount of Hilsa are caught by encireling gill
pecially by Dosti Bhida to the accompanynent of crum beating
ise making, the net which goes by "the nanie of Tilsa Jal is

1y a drag net and is largely operated in the Northern Sector of
.2xe in the region of Daya River mouth. This net has head and
pes and is a variety of Bhidd Jal cdescribec above, It is
ied as drag net by Mitra and Mohapatra with which the parti-
of the present work agree, It is not mentioned by any other

The three drag nets desgribed above have a bag to herd fish in,
rest of the drag nets, whose description follows, there is no
d the fishes are either herded in the general pouch like area
d by the net wall as in Borogo, Khadi and Patua Jals or in a
of small pouches as in Muni Jal, a net specific for Belomiform
+ Borogo Jal is not described by any previous worker. In the
ion of this net a scare lire of palm leaves, suspended through
olumn, is dragged to scare Borogo and Herd them together when,
. simultaneous operation of a drag net from a direction opposite
that of scare line, the herdec Zorogo are caught in the drag net,
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The details of this methoq are described by Rajan {unpublished).

Khadi Jal ig easily the commenest net of the lake and is described

by all previous workers as g drag net, Veryv fine mesheg Xhadi Jals
used to catch nrawns are called Chingudi Jals, Cther Khagi Jals,
covering a wide range of meshes, are variously called Khoinga (2),
Kabla (2), charu, Menjia (2), sahal (2) ana Bekii (2) Ja1s %Appenﬁix

% 4 i Practically all the net names mentioned in the preceding paragraph

2 loose nomenclature gives rise to a lot of confusion in terminology,
Whereever such a synonymy has been éncountered, the notsg have been
numbered as (1) ang (2) to distinguisgh them from one another, Patua
Jal is described as & shore seine by Devasundaran (1954}, a seine ne
by Mitra ang Mohapatra (1954) and a drag net by Jones and Sujansgingani
(1954). The mannor of use of this net justifies its classification
under all these heads though bagically remaining a drag net, Patua Jal
is very commonly plied in the iake to catch mostly Engraulids ang
other small fish. Individual picces of this net often vary irn width
and mesh and the connosite net, regulting by lasking gifferent pleces
together for actual use in water, gencrally has broader ang ¥inew
meshed pieces towards the middle and narrewer and bigger meshed
pieces fowards the two ends.

1ii) Gill Nets -

Gill nets used in the lake may be classified under two bread

roups : (1) those with a foot rope and (2) those without a foot rope
%Brift nets), In the operation of the former, generally the shoals

of fish are rartly or entirely gurrounded and the encircled fishas
driven or chaseg towards the net for getting gilled, Thile the manrer
of encirclement somewhat varies with different neis, the bigger reshed
nets of this category, made to hemp, are grouped under Sahal Jal and
the finer mecheg ones of cotton are called Menjia Jal (or Baria Jal,
Meji Jal, Chansra Jal}, In both these nets the encirclemeni of a

shoal isg often partial. Fuller encireclement ig often accomplished in
Dosti Bhida, 1In such situations fishes are driven towards the surrcung-
ing net wall to the accompaniment of 2 great deal of humdrum ang
neise which one often hears in the lake, In Ora Jal, 2 gill net used
by fishermen of village Pathara to catch Bekii, the stretched net is
Pushed from two boats while the fishes are driven from the cpposite
end towards the net,

The gill netg without foot rope, loosely calied Noli Jals by
Chilka fishernen, are, in fact, narrow rift nets and are widely
used to catch nullets, Seven varieties of Noli Jals each with differ-
ent mesh arrangement and width are used in the lake to cateh different
Species of mullets, Table 5 Zives the details of each of these nets,
Devasundaram (1951) has not deseribed any of these varieties of Noli
Jal in his Paper on "Fiching Methods for Chilka hulletsn
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: }iF) Cast Nets :

Cast nets or Khepa Jal are largely used for commercial fishing
ishermen of Gangacharpur village of the outer channel to catch
sing shoals of mullets (generally Mugil cephalus), Hilsa or
ematalosa nasus in their anpropriate seasons, The migration of
e species elther sea-ward or lake-ward is associated with rising
bbing tides and fishermen use a series of cast nets in quick
cession to catch them after first locating the passing shoals.

The classification of nets given in Table 4 is made use of in
ogical presentation of observations on catch-per-unit-of-effort

onsolidated manner. - - -

Work was directed for zbout itwo and a2 half years (April 1957
1at 1959) to discern the relative inmportance, species and size
ivities of the nmore important Chilke fishing nets (Marked with
igsk in Appendix I). Meshes of different nets which were eriti-
scrutinised by this Unit are discussed under "Catch-per-Unit-
oxrt", In this section species selection is considered irrespec-

¢ 0f their meshes. :

K Table 6 presents (for the years 1957-1959) catch record by
rcentages of fish weights for nets which were randomly encountered

rey parties in the lake, It is seen that Fatua Jal followed by

gal, and Menji Jal are most effective gears in the lake catch-

6%, 23,7% & 11,4% of catches taken by net fishing. Amongst

rest Borogo Jal, Bhida Jal and Noli Jal closely follow in the
nce stated taking 6.6, 5.6 & 5.5% of the catches,

Column 12 of Table 6 shows an analysis as to percentage of

ent economic species caught by net fishing, Discountin

laneous fish (49,8%), Borogo (9.8%) followed by Kabla %1.5%}
(6.9%), Balangi (5.3%) and Hilsa (4.4%) are the more inportant
s which are net fished. It is worthy of note that Boroge is

¥ caught by net fishing and is quite unconmonly encountered in

. While the percentage of catches in net fishing in respect of
pecies may be inspected in Table 6, the analysis shown in this
- brings out the following points :

i

1, Patuas, Khadi, Bhida and Menii Jals catch all fish in
general without showing any especially marked selectivity.

2, Noli Jal is more selective in respect of mullets an
Balangi. ;

3. Bekti, Borogo, Hilsa and Sahal Jals are more selective
. . in respect of fish after which they are named.

" 4, Khepa Jal does not appear to catch much of Jagili, Khuranti
and Borogo but catches all the rest.
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PABLE-5

NOLI JALS OF THE CHILEA LAKE
%

No, of No, of ;
St., Mesh size rows rows Spocies
No,§ Name in mm. f in top{ in botton E:ﬂeﬁilly
piece piece gnt.
(1) (2) (3) (4) (5) (6)
1. Khoinga Jal 127 on, 5 rows 3 rows Mugil cephalug
Liza troschelli
2. Chaugunda Jal 102 nn, 6 rows 3 rows Mugil cephalus
Liza troschelli
3. Dosta Jal 90 nn. T rows 3 rows Nematalosa nasus
Mugil cephalus
Liza troschelii
4. Dosti gal 16 o, .8 rows 4 rows Nematalosa nasnug
Mugil cephalug
Liza troschelii
9. Daluatir Jal 64 nn. 9 rows 3 rows Mugil cephalus
= Liza troschelli
Liza ceorulecma-
culata
6. Orandhi Jai 38 mm, 13 rows 4 rows Mugil speigleri
Thrissocles SpDp.
Pseudosciaena S0P,
(Juveniles)
T Tr Jal 38 mm, 16 rgwé 3 rows Sciaena russelii
8. Kekenda Jal 20-30 mm, - -

Liza coeruleona-

Mugil subviridis &
Mugil corsula and
other asmall

millets
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nJano" Fisheries :
wJanos® are exclusively leased out fisheriés
showing their

A total of 112
in Appendix M.

Chilka lake, An alvphabatical 1list of Janos
-al allocation and approximate area is‘given

Mention has already been made that the lessees of the "Janos®
:d to furnish reliable records of production, and the species
tion of the Jano catches over the years 1657-1958 and 1958~
determined by sampling the catches on the spot atla itgges
e aixe

operation of a Jano, To provide coverage of the who
Nalban, Gerasar and Tala-

os selected for such a study were
' piwankhar and Gopata in the

in the Central Sector; Kerandia,
shwari and Jharnadi in the Southern

n and Kandakhai, Male _
stated in each case in the order of categories Good, Medium

0or respectively, Sisklem opowEes -k

aus pimen vedey thohks Ioepeabinm SSObOTE A pooling of the cdata,

11 the Janos stated above, is believed to, furnish a representa-

ipecies composition of the Jano catches from the lake notwith-

\g certain special Janos like the Marai Jano in the Outer

where the overwhelming catches are of a particular species

1ti in this case).

ble 7 furnishes species composition of the Jano catches
ly for the season 1957-1958 and 1958-1059, An accurate record

s of each species exploited in "Jano" has been made for both
rs which for Kabla and Dangla are presented and discussed
®Biology" of these species in this report. This study was
inued in 1960 firstly because it had served its purpose and
because she available staff were required for more urgent

i
ations in 1960 and 1961, .

ayn Trap Fisheries

‘A total of 67 prawn fisheries like "Janos" are exclusively

ed out fisheries, Besides, unauthorised prawn fishing by traps

nducted in a large number of unleased areas, /An alphabatical
prawn fisheries showing their sectoral allocation is given

Appendix 8.

Species composition;of prawns captured by trapping are tabula-

in Table 8, In general it is seen that Penaeus indicus is the
, abundant species followed by Penaeus semisulcatus, Metapenaeus

Motapenaeous affinis is encountered

noceros and Metapenaeus.dobsoni. P
small numbers mostly in the Southern Sector of the lake,
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TABLE 17

COMPOSITION OF THE JANO CATCHES

Svecies o ]
Mugil cephalus 61,4 . 24.8
M, subviridig 0,8 1,3
Liza -til'nschelli © : ; 22,4 ; 8.5
L. borneensis _ 0,3 0.2
L, coeruleomaculatus - 0.6 2.9
E, tetradactylum 0.4 4.5
Hilsa ilisha - 0.04
N. nasug 0.5 2.5

g Chanos chanosg 0.1 15.4
L. calcarifer ; 0.5 | 8.5
G. setifer 0,8 12,1
Sparus sarba _ 0.1 0.6
Ps., coibor - 0.4
Mystus gulio 3.4 . 6.4
Pl. caniusg - . 0,3
Rays - 4,5
Miscellaneous fishes 0,02 5.6
P, semisulcatus 1.5 2.0
P, indicug G2 *0.4

Total (Kg.) . 6565 3192

;
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TABLE 8

SPECIES COMPOSITION OF PRAWNS TAKEN

BY TRADPING
N/ Year 1957% 1958 1959 1960
66.1 g AL B T3, T 62,1
isuleatus 7.8 20,0 17.6 33.1
monoceros 26,1 5.8 7.8 3.0
eus affinis - 0,1 0,1 (1% &
s dobsoni - = [ A
g 2.3 = 106

¢ Analysis for 1957 is available for July
and August where as for the other years
it is from April - August which is the

‘full prawn season,

G



IT & 2. TOTAL LANDINGS

Sampling Procedures Unsuccessfully Attempted :

Attenpts were made at the outset to estimate total catches ana
total effort in Chilka lake by sampling method applied by the Central

fulfilled. The prevalence o? the following practices made this method
inoperable in Chilka lake,

1, There is an extensive system of carkier boats operated
by a large number of commission agents whereby catches
are collected at fishing sites and brought to shore
without the fishermen themselves having to land their
catches in their boats,

2. There is no regular periodicity of the return of
fishermen to their villages since they go on fishing
trips lasting for one to several days.

3. There is no means of knowing the ratio between the
nets used in fishing and the nets Possessed by fish-
ermen of a village,

4., There are no meaps of knowing the actual fishing effort,

5. There is no known correlation between the fishing
effort of one village with that of another,

6. There is a completely unstandardised state of fishing
nets (see under "Observations On Catch-per-Unit-of=-
effort : Net Fishingw Section II-A-3).

7. In the case of prawn fishing by traps there is no
means discern the total number of traps used on a
given day,

8. Jano fishing involves no effort either static or active
and the lessees were unprepared to furnish reliable
figures of fish production from their Janos,

Another sampling method viz, Estimation of a day's catch fron
certain specified water arcas after their stratifioation, was un-
successfully attempted. This method could not work because : (1)
There is freguent necturnal fishing when the catches made camot be -
estimated, (2) Lack of sufficient number of motorised beats to be

able to contact adequate nunber of fishing parties, and (3) Pauci ty
of staff,

The =sthod finally adopted to estimate total catches has be en
described in thes MTwtrodustion® (Section T




u) Monthly Estinates of Total Landings : )

Pable 9 shows the monthly total landings for the years 1957-60.
» serutiny of the monthly figures of production showsthat
two main séasons of fish production in the lake during the
of a year viz, the Jano season in sautunn-winter months in
the nullet fishery preponderates and the prawn trapping season
nonths, The proninence of these seasons in the monthly
curve depends upon the success of mullet and prawn fish-
he lake, 1957 wes & rich-mullet year and there’'is a proni-
¢ of production in October-December in that year, 1960 was
prawn year when thefe are to be seen very prominent peaks in
ths of May and June, Net fishing operations, which are practi-
year round with fluctuating intensity, are the main source
%qptura, in the remaining seasons of the year.

asundaram (1954) has furnished fish landings for 1948-1952

, 2997.7, 2925.2, 3120.0 and 3324,0 Tonnes respectively
omewhat vary fron these given by Jones and Sujansingani (1954)
 vears 1948-1950, Since the 'Pernit System' which enabled

ranm to compile catch statistics was discontinued in 1952
ollowing years up-to-date, only rail export data-couléd be
on, the total production even for the years 1948-1952, based
xport figures, /as done by Jones and Sujansingani (1954)
48-1950/ have been taken in Téble 10 for the sake of uniformity

tual comparability.

~ Table 10 shows two levels of fish production viz. Pre-1948

he yield ranged from 1098,3 Tonnes in 1942 to 2667,7 Tonnes
‘and post-1948 period when the yield fluctuated between
Tonnes in 1954 to 4455.7 Tonnes in 1957, the latter being
ime peak record of production. Partition of the country,
1y Bengal, in 1947, followed perhaps by more intensive
tationsy less of drying and more export occasioned by estab-
nt of ice factorles at Balugaon in 1948-1950 and discont inua-
Civil Supplies Scheme after the cessation of second world
e believed to be main reasons for sudden rise in production

948 onwards,
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ITABLE 9

TOTAL, MONTHLY LANDINGS IN TONNES
IN THE YEARS 195?-1960

oL 1957 1958 1959 1960~

Land-JFercenz Land-JPercenz Land- lPercenz Land- [Per—
ings tape ings tage ings tage ings, Q_@}Itagi
January 0L TS atn g S M seuta s 10.08 213,1 o4
February 230.3 5,17 221.6 5,77 233.0 6. 14 187,14 7.49
March ~ 268.3 6,02 305.3  7.95 o2gs.s 7.44 184,141 7, 0g
dpril 302.3 6.78 384.3 10,01 270.4 7.12 205.3 7.g9
May B42.2 T 7.68°°° 408907545 6 823.4° "8 52v8109:7 43 09
June 311.0 6,98 335,4 '8,7& 320.1 8,43 358,8 13,73
July 337,83 17.57 423.2 11,03 3586 9.45 226.4 3,69
August 384.6 8,63 388.0 10,11 436.6 11.50 148,0 5,48
September 334,.0 7.50 227.5 5.93 277.2  7.30 113,3 4,34
October 593.2 13,31 137.3  3.58 262.5 6.92 161,9 6,95
November 612.4 13,74 262.8  6.85 347.g 9.15 275.0 10,56
December 410.1 9,24 433.9 11.31 3022 7.95 211,9 g. 14

Total 4455,7 - 3837, 9 - 3796.7 ~ & 2603.6 -
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TOTAL ANNUAL LANDINGS IN TONNES OVER THE
YEARS 1930-1960 AND RELATIVE INDICES (BASE
YEAR 1930 = 100 FOR 1930-1947: AND ARITEMETIC -
MEAN CF PERIOD 1948-1952 AS BASE = 100 FOR 1948-1960)

- Landings Rﬁigéi;e Year Landings Eﬁiggize
(2) (3) (4) (5) (6)

7 1732.7 100 1946 2426,1 140
1437,1 83 1947 2612,7 150
1164.2 6T
1534,17 88 1948 4003,81
1456.8 84 1949 3667,2
1436.7 83 1950 3460, 4 100

. 1900,4 109 1951 3632,1
1652, 3 " 95 1652 3818.4
1744,2 101 1953 3322.4 89,4
2038,9 117 1954 2837.6 76,4
1768.0 102 1955  3287.5 88,5
1443.9 83 . 1956 3334.2 89 .7
1098, 3 63 1957 4455,7 119,.9
X 1803,17 104 1958 3837.7 103, 3
. 2667.7 154" 1959 3796.7 102,2
1624,7 94 1960 2603,6 70.1

1930-1945
1946-1947
1948-1952
1953-1956
1957-1960

Mitra (1945)

Jones & Sujansingani (1954)

-

Present Investigations.

[+ =
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Total catches from any fishery all by themselves give no
indication of over-fishing or otherwise unless they are correlated
with the intensity of exploitation operating over unit fisheries in
terms of species into which the total catches have to be split up
and the area of spread of the comprising stocks, The question of
species, their stocks and distribution over Space will be consideregd
along with tageing at a further point in this report. In the Chilka
lake, for reasons already explained, the actual total fishing effort
and its rise and fall with the passage of time has not been possible
to know, The reasons stated were, for the time being, quite beyond
the Chilka Investigation Unit to counteract ang remedy. It is
believed, however that an approximate idea of the rise in total
fishing effort with advance in time, is got with reference to rise
in male population of puri District (in which most of Chilka lake
is located) which is estimated to have risen from 6,48,029 men in
1931 to 6,99,396 men in 1941 (& rige by 8%), to 7,74,830 men in 1951
(a rise by 12%) ana to 9,381,331 men in 1961 (a rise by 20% over the
1951 census), The assumption is that the fishing intensity has
steadily risen in some proportionate manner with the rise in male
population of puri District i,e,, (population growth as one element
of annual production). Accepting this assumption as valid, fixed
base relative index of total fish yield ang total fishing effort
for the pre~1948 ang Post~1948 periods have been separately worked
out, Male population as well as the fish production for the Year
1830 have been considered as the base year for effort and yield
respectively. For the 13 year period 1948-1960, with which we are
more directly concermed, the mean production of the 5 Year period
1948-1952 has been treated as the base to avoid chance abnormali ty
of any particular year and relative indices of production for all
subsequent years have been worked,out; The relative indices a» for
production thus derived are shown in Columms 3 and g of Table 10,

In regard to the pre-1948 period, the fluctuations in relative
yield are quite evenly distributed, there being two high peaks (for
1944 and 1947) and 2 minor peaks (for 1936 ang 1639) above and 2 geep
lows (for 1932 and 1942) and 3 minor lows (for 1935, 1937 ang 1945)
below the base line of production., While the general level of pro-
duction has elevated itself in the post 1948 period the yield
fluctuates evenly there being one high peak (for 1957) ana one very
deep low, (for 1960) on either side of the base line, Yhen the
amplitude of fluctuations of production are even and of about equal
nagnitude on either side of the base, the yield may be considercad
to be steady in this Sense, Total catches of a very wide variety of
mixed species are, however, too heterogeneous to throw any conclu-
sive light on the state.of_exploitation of the stocks involved,

IT 4 2(c) Species-wise Estimates of Landings :

The following account is devoted to the elucidation of produc-
tion pattern of individual species,
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TABLE i1

ANNUAL LANDINGS OF COMMERCIALLY
IMTORTANT SPECIES IN TEE YELRS
'1957-1960 IN TONNES.

1957 1958 10590 %J 1960

and- rcen § Land- jPerceny Land-{Perce and- jPercen

ings, {~tage. § ings. j~tage, § ings, méate. jings. -tage,

(2) § (3) (4) (5) (6] _§ (1) L8) (9)

893,7 20.06 557.3 14.52 388.5 B8.92° 180,7 6.94

65,9 1,48 34,9 9,51 61,5 1,62 83,8 1,30

otylum 256,7 5.76 216.0 5,63 364.4 9,60 193.0 7,41
sha 166,2 3,73 267.4 6,97 116.2 3,06 100.6 3.86
161.4 3.62 198,5 5.17 190.9 5.03 124.1 4.17
arifer 174.3 3,91 136.2 3.55 150.,8 3,97 102.2 3.93
50,7 1,14 63,9 466" 54,4 1,43 37.0 142

21,6 0,48 2.0 0.0%5. 20,8 0.58 26,4 41.01

247,0 5.54 224,9 5.86 139.5 3,67 128.3 4.93

58,7 1.5 '@g.8 0,700 27.1. .0.7T1: 7217 "0.83
12,5 0.28 47 .4 1,24 65.9 1.74 49,3 1.89°

69,9 157+ 7o0h . 1.80., 11.7 081 . $109 0.46

484,6 10.88 251,4 6.55 284.5 7.49 188,9 7.26
213.0 4,78 258,7 6.74 251,0 6.61 298,3 11.46
741,0 16,63 815,8 21,26 865.1 22.79 575.1 22.09
20,44

g83s,5 18,82 b564,2 14,70 854.4 22,50 532.3

4455,7 -~ 3837,9 - 3796,7 - 2603.6

e 11 shows the landings of 15 selected economic species
f the years 1957-1960 all together accounting for 81.2,
5 and 79,6 percent of total production in each year res-

‘Table 12 showing landings of only selected species for the

8-1952 was prepared by further processing the data furni-

evasundaram (1954). Devasundaram has presented total

gs of economic species in absolute terms but the percentage

species in relevant year's total landings are not worked

These were calculated from the data published by him and were
tilised to break up the total landings estimated by rail

for the years 1948-1952 for reasons already given under
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Ly TABLE 13
SPECIES-7ISE FRODUCTION OF COMMERCIALLY IMPORTANT
PISHES IN TONNES DURING TEE YE/ARS 1948-1952

Name of fish 1948 1949 1950 1951 1952

M. cephalus ' BaTid. . - gbay 330,37 4137 T 439.0
L. troschelli ; ey L 0.4 " 2.0 12.5
E. tetradactylum 184.9 180,7 230,34 1084 . 104,17
H. ilisha - 200. 3 73,4 52,7 56.2 84,4
N. nasus’ 86.2 140,7 200.1 . 123.6  158.9
L. .calcarifer : - 3i1,9 231",6 150.9 119.8 204,89
G. setifer P 39,8 89,8 - 44.8 54,7
i sarba ;. Wiley awe 24.2 1308 ol 4857
! Ps. coibor : 530.0 184,7  ° 100,9 108.,0 - 213,1
i Pl, canius =S4 0,60 “ElE 3.4 8.0 29,6
i A. arius 1938 @78 19,4 1.7 £
| Ost, militaris ' 109,7 43,2 32.9 11,2 26,4
; Mystus-guliq % . 403,1 : 204,.3 » 67.8 90,4 141,90
i P. semisulcatus  122.8 260, 2 265.8 583.3  533.6
i P, indicus ORI R
Miscellaneous 841.3  1068.3  1156.2 963,4  1047.3

Total : - 4003,8 3667T,.2 3460, 4 3632.1 3818, 4







