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i« INTRODUCTION

The Chilka lake 1s an important source of fish in Orissa,
ithe fluctuations in fish yield of which from time to time, over
{the years, have caused a2 suspicion in the minds of Tishing industry
2nd administrators whether the fishery resources of the lake are
theading towards a depletion. This is, indeed, the starting point of
ithe present investigations by the Chilka Investigstion Unit of Central
{Inlend Fisheries Research Institute, Barrackpore, covering a period
of about ten years from 1956-1965.  The investigations had necessarily
to be broad-ranged so that they covered, in their smbit, not only the
immediate problem of depletion of fish stocks but also various other
iological aspects that would assist in drawing up a long range plan
eading to the development of the fisheries of the lake @nd their
conservation. The investigational and methodologiesl detalls, in
the final present report, are kept tc the barest minimum, in fact
onfined only to the extent they assist in full appreciation of the
esults and findings of the Chilka Investigation Unit. It is hoped
hat this would help the fishing industry oand administrators to get
0 brass tacks without getting lost in the mire of det=ils.
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2. MORPHOLOGICAL AND HYDROLOGICAL PEATURES
1 OF THE LAKE ;

The Chilka Iske, situated between latitutes 19°28' ana
54'H and longitudes 85 65! and 85 35'E, is a pear—shaped
ackishwater lagoon confluent with the Bay of Bengsal and sprawls
Puri and Ganjam. Districts of the state of Orissa.. The lake, shallowed
over the years by the silt carrying rivers on the north, chiefly
by river Daya, is characterised by loose mud and silty substrata.
It has a water spread of 906 sq km in summer and 1165 sq km in flood
Beason. The depth 1s'uneven, the northern part being the shallowest
d the southern comparatively deeper. The summer depth is in the
Tance of 0.94-2.63 metres and the depth, in flood seazson, in the
range of 1.73-3.70 metres. The lake has a natural channel of sandy
Bubstrata which connects it with the sea after runnine parallel to
‘the latter for 24.1 km. The lake mouth in the year 1955 was at a
distance of 8 km from Arkhakuda, a fishing willage on the outer
chamnel , and was only 90 and 130 metres wide just hefore and at the
confluence point respectively, both at low tide.

19°

The salinity of the lake shows extreme anmual cyclic changes
n the range 0.13-36.02%0. The Northern snd Central Sectors go
nearly fresh in the flood season snd so too the Outer Channel. The
Balinity starts rising from November-December and reaches its highest
ivalues in April-June perieod. The Southern Sector shows comparatively
dess fluctuations in salinity where the difference between maximum
and minimum over the years studied is about 9.5%0. Eoth, the river
idischarze in flood season as well as seawater influx in summer, seem
to affect this zone the least. The opening of Pslur casnal in August,
1964, appears to have had only marginal effect upon salinity in
Bouthern Sector as well as the lake as a whole.
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The overall average salinity of the entire lake (including
e Outer Channel) has been falling since 1957-52. It was 22.31%0

B 1957-58 and dropped to 13.20%0 in 1960-61. The downward trend
ntinued into 1961-64 period with values fluctuatiaz in the range

1 9.14-11.83%0. While the higher fisure in 1957-53 may be attributed
rought in 1957, the generzl downward trend in salinity is unmis-
kable. Tt is very likely that the inflow of river discharge into
2 lake in recent years must have been much higher due to congtruc-
on of embankments on river Daya preventinz spill water over the

s in floovd season. 4 much slower process albeit, the ever-
nding Outer Chennel with periodie shifting of lake mouth north
ward is enother factor that may reduce the lskeward tidal inflow
eontribute to the lowered overall salinity.
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3. PLANKTON AND BOTTOM BIOTA

The average plankton biomass, as determined for the entire
lake during the period 1958-64, was in the range of 0.03-0.27 co/
litre. Two peaks of net plankton production ocecur, the first
. around April-August and the second during October-November, the
former being the more dominant. The two minima fall in the months
of February and August-September. The April-August peak is chiefly
contributed by phytoplankton, and that of October-lovember by zoo-

. plankton. The copepods are the chief element among zooplankton and
diatoms among phytoplankton. There are 20 species of copepods which
P are permanent inhabitants of the lake of which 13 are brackishwater
‘species and 7 marine forms. Among the brackishwater copepods mention
- may be made of following : Pseudodiaptomus annandalei, P. hickumani,
E. bingami, Acartia chilkensis, A. southwelli, A. sewelli, Stenhelia
P inopinata, Lzophonte Sp, litocra spinipes var orientalis, Paracalanus
@rassirortris, Cyclopina intermedia, Acartiella mzjor snd A. minor.
The marine copepeds are : Isias tropica, Iabidoesra pavo, Acartis

. centrura, Oithons brevicornis, 0. nana, Paratasestes sphaericus var.
' 8imilis and Saphirells sp. In flood sezson Tresh water copepods
enter the lake and the genera Diavtomus, Cyclops and Mesocyclops may
be mentioned under this citegory. Among diatoms mention may be made
0f Chaetoceros, Thalassiothrix, Astericnella, Rhizosolenia,
0scinodiscus, Bacteriastrum, Tsbellaric and Nitzschia. Some of ths
atoms noticed in Central Sector are not autochthonous but physi-
2ally pushed into the Sector by tidal and wind azction. It is perhaps
one of the reasons why there sre certsin common diztoms between the
ater Channel and Central Sector. Dinoflagellates, the third impor-
nt element in plankton, ocecur gignificantly in summer months in

the Cuter Channel with phytoplankton but not in succession as is
commonly supposed. They are represented by Ceratium and Peridinium.

In order to understand the benthie constituents of the lake,
8 bottom biota with special reference to its sectoral and seasonal
undance and role in the food chain of the fishes was studied.
bottom biomass was exceptionally rich (Grade T) with an annual
ege of 18.28 gm/sq m in Central Sector, 'average rich' (Grade II)
13.81 gm/sq m in Outer Channel, 'average rich' with an annual
age of 11.10 gm/sq m in Horthern Sector and 'average rich' with
aunual average of 11,09 gm/sqym in the Southern Sector. Fora-
fera, nematodes, polychaetes, copenods, ostracods, isopods,
1pods, gastropods and lamellibranchs among zoobenthos and algae

diatoms among phytobenthos formed the components of bottom binta
L some sectnral xariations.



‘4. ALGAE AND LARGER AQUATIC PLANTS

The lake favours the luxuriant growth of algae. Among algae,
‘the red algae represented by Gracilaria lichenoides and (. confer-
voides are of commercial interest @s they form the basic material
‘of agar agar. ' They are distributed all along the western shore of
Central and Southern Sectors of the lake, near Gurubai, Sidua Nadi
nd in the shellow regions of Morai and Kampan Jano on the eastern
de, and around Kelijai and Barakuda island and Samzl island. An
stimate of the abundance of Gracilaria indicated that it formad
25 gn/sq m in the Southern Sector &nd 5-29 gm/sq m in Central
ctor. The green algae is well represented by Spirogyra,
. pha and Chaetomorpha, ﬁ;ile bluegreen by Lyngtya.

The larger aquatic plants, represented by submerged phanerc-—
ilc vegetation, occupy an important place in the eco—complex of
lake and their role, in an indirect form, namely detritus, has
important place in the food of fishes. The western shores
nerally favour denser growth of larger aguetic plants, they intrude

015 km (i.e. upto Tua nali) in the Worthern Sector and about
or so in the narrow Scuthern Sector. The islangs like Naltan,
kuda, BSamal, Barakuda and Chiraisua also favour satisfactory
- The annual average yield was estimated at 518-565 gm/sg m

ect of Potamozeton pectinatus, 77-104 egm/sq m Zor Najes
at8 and 34-47 gm/sq m for Halophila cvata.
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5. FISHING GBAR OF THE LAKE

Detailed investigations of the gear of Chilka Lake revealed
considerable terminoloeicai and nomenclatural synonyms and antonyms
and required to be clarified, The studies indicated 15 well-defined
gears classifiable under three major heads, viz. (1) Drag net (with
and without bag), (2) Cill net (with and without foot rope ) and (3)
Cast net (with and without strings ). That as many 25 54 names exist
to denote the above 15 gears may give an idea of the. extent of :
nomenclatural confusion. The names of standard gears are (i) bekti
jal, bhida jal, hilsa jel and patua jal - all drag nets with bag,
%ii} borogo jal, khadi jal, muni jal =md small units of patua jal -
8ll drag nets without bag, (iii) dosti jal, menjia jal, ora jal and
sahal jal - all gill nets with foot vope, (iv) noli jal - gill net
without foot rope (drift net), (v) khepa jal - east net'with strings,
and (vi) khepa jal - cast net without strings. Bither hemp or
cotton usually form the webbing material in drag nets and gill nets,

=
=0

depending upon the species which the net is made to catch,

5.1 Modérof fishing

k. The fisheries of the Chilka Ioke are exploited by (1) net
fishing (ii) large impoundments cons<ructed with split bhamboos in

hallow regions, known locally as janos, and (iii) traps. The
econd and third medes of fishing are seasonsl while net fishing
g0es on throughout the year with varying intensity.

Del.1 Net fishing
b The net fishing comtributes shout 50-66% of annual production
Of Chilka Lake. Investigations reveal that petua jal followed by -
hadi jal and menjie jal zre the most effective gears in the lake
atching 40.6%, 23.74 snd 11.4% of catches taken by net fishing.
ngst the rest, borogo jal, bhida jal and noli jal closely follow,
L Sedquence steted, taking'6.6, 5.6 and 5.57% of the catshes.

~ Patua, khedi, -bhide 2nd men:ia jals calel &1l fish in general
out showing any marked specics preference. Noli jal is more

ctive in respect of mullets end balengi.. Bekti, borogo, hilsa
sahal jals are more selective in respect of fish after which

_are named. Khepa jal is veiy effective for balamei, kabla St
hal in addition to other Pishes.
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