





| OREWORD

The Mahanadi estuary in Orissa State extends over a wide
area in Cuttack and Puri districts with extensive distributaries and
supports a substantial fishery. The entire estuary with its ramifica-
tions is in a highly underdeveleped area and there was no precise

| information on the nature of the Ffisheries in the estuarine system at
E the time this Institute started investigations there,

i In order tc assess the extent of the fisheries and to study

eir nature and fluctuations, a smll team of this Institute was
sked to undertake studies in the area. The main object of the team

to survey the present fishing grounds, disposition of the Fish-

€8, nature and composition of the fish catches, present assembly
tres, mode of disposal, market survey, estimation of present

€5, fresh and dry fish trade and also information on fishing
nities, ete. The werk was carried out by the team from 1957 tn
he results of the survey and investigations carried out in the
re contained in this report.

#

This is, in fact, a project report embodying details of the
tatus of the fisheries in the Mahanadi estuary and suggestions

T development of the fisheries and the fish trade in the |
5 Institute places on record its appreciation and thanks ;Shri

., the then Director of Fisheries, Orissa, for his invalusble
uggestions in regard to the work of the team in the area.

]
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DIRECTOR
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I. INTRODUGTION

The ever increasing demand for fresh fish from Calecutta
S in recent years has focussed the atterntion of authorities

sh merchants on potential supply centres in the neighbouring
In Orissa, besides the Chilka Ieke, the Mahanadi esStuarine
forms an important source of high guality fish supply and
0 receiving more and more of attention in recent years. %
» 38 yet there is no work on record regarding the fishetd
S and potentials of this estuary, nor about the status of
8 commercially dmportant fisheries. It is highly impera-
nvestigate the extent of resources and the effects of

d fishing practices on fish populations,in order to be
late suitable measures either for conservation or for
roduction to the optimum level. With this in view, a
f investizations was initiated by the Central Inland
arch Institute in 1957, in order to obtain detailed
Dlormation on the various aspects of Tish and fisheries
ne system. The results embodied in this repont are
collected upto February 1964, Inspite of the limited
© for this work and the rémoteness of the fishing

Productive portion including the main river and

' more important tishing areas were included within
- investigations, while the entire system was

tory of fishermen populetton, their craft ang
h fauna. ' -

author was responsible for the formulation and
urvey programmes and the identification and
yStematic list of fishes, prawns and erabs and

' ution of the programmes till about the

ond author was in charge of the investigaiions
the third author was largely responsible for
3 lysis of the data on catch statistics. The

- responsible for the writing of the report,









 Makra opens independently into the Chilks ILake, but is connec-

with Daya through a transverse leep near Jagulipadar. It is

ly deep in its middle and upper stretches, but is quite shallaw

4ts mouth. The upper portion of this branch is referred to by

me as Utharda and the lower stretch as Telinala. A blind tributary,
Ratanchira Nadi, joins Bhargevi near Khajuria. It remsins mostly
ln its upper reaches and only during summer there is incursion

. Baline water upto about 5 km of this branch. The greater portions

[ these southern tributaries are rather shallew and the waters

in saline only for about four months in a year. e

. 2]

A good portion of the Mahanadi estuarine system is hardly

essible, because of the thick jungles flanking the water courses
he lack of suitable roadsy : s

The average annual range between thé'maximum and minimum
eratures of surface water in the Various zZones varied from 6.5°0
£.2°C, The maximum ahd minimum temperatures recorded were 34,000
April in Jatadharmohan) and 19.4°C (in December in the main

ary ) respectively.

-

The temperature presented two peaks, the major one in Mayr —
and the minor one in September — Octoberd oimilar temperature
-ons have been recorded by Shetty et al (1961) for the: Hoerlily
upnarain estuaries in West Bengal. As in the Hooghly, Decembor
ruary constituted the low temperature perioed, with the tempera-.
nging from about 22.0°C to 26.0°C, while it remained Tairly
uring April to October, generally ranging from about 28,%°C o
January constituted the coldest month of the year in Zoncs
» While it was December in the remaining zones, 3
_ The average temperature ranges in the different areas were
llews: Hukitola Iake (Zones I-I11)-22.0°C to 31.9°C: Muna-Chitra-
dones IV & V)-22.7°C to 30.9°C, main estuary (Zones VI & VII)-
G- to 30.9°C and Jatadharmohan {Zonq VIII)-22.3°C to 31.5°C.

__ The estuarine effect is in general felt upto a distance of
% 32 km in the majer sections of the system like the main estnary
e Devi river. Aleng the main estuary the tidal effect is felt



upto Taldanda, about 32 km from the mouth of the estuary . However,
above Kujang the salinity never goes up beyond 'traces! during any
part of the year. Along the Devi river the tidal streteh extends
wpto Geladhari situated at a distance of about 42 km from the river
mouth, The incursion of saline water is, however, upto Sikhar Ghat,
lecated about 10 km below Goladhari. It is learnt that prior to the |
construction of the Hirakud Dam, the tidal effect used to be felt
upto Alipingal, which is sbout 8 km east of Jagatsinghpur, and the
incursien of saline water used to be upto Goladhari. But, nov, it dis
learnt, that because of the volumineus discharges from Hiraskud the
‘water in the river remains fresh almest down o Machgaon for the
greater part of the year. Earlier, prior to the construction of the

y 1T is gathered, that the waters above Machgaon used to remain
Saline for about four months in a year, while now this has been
reduced to hardly two months.

The Hukitola ILake and the adjoining creeks like Eharnasi,
Ramchandi, ete.remain Saline almost throughout the year, Along the
Huna the tidal effect is felt upto Marsaghai. Aleng the Bhargavi
- Bidal effeet is felt upto Kamalanayanpur (Baliocopar), while incursion
of saline water is uptn Balikera. Maninda merks the upper tidal limit
of H. Ilun, while aleng the Daya estuarine effect is felt upto Kanas,
about 16 km from its mouth. The entire stretch of Makra is subjected
to tidal effect. In the Ratanchirs, which remains mostly dry in its
upper stretches, saline water goes upto sbout 5 km in summer. In all
these southern fributaries the water remains saline for only about
four months (Bummer) in the year.

In general, hith salinity values were observed during the
period March — June, with the peak during May. There is thus & near
coincidence of the temperature and salinity peeks during Msy. The
minimum salinity values were obtained during the late monsoon months.
These findings are similar to those recorded for the Hooghly and she
Hupnarain esfuaries by Shetty et al (Ops edte)s

g The water remains almost fresh throughout the year in zorce:
IV & V and is mildly saline in zone VI for the greater part of the
year. In zones I - IIT & VIII; salinity remains fairly high during
the summer months and falls considerably during the monsoon and post-
monsoon months. In zone VIII, salinity continues to be low during !
the Winter months as well, ' =
The average salinity ranges in the difﬁeren% areas were as

follaws: Hukitola Take (Zone I - I1T)~2.9%, ~ 35,%8%,; Nuna -




ratola (Zones IV & V)-trasss = 0.75%,; main estuary (Zones VI &
jraces - 54.25%, and Jatadharmohan (Zome VIII)- 1.53%, %o

r IIT. INVENTORY OF FISHERMEN POPULATION

FISHING CRAFT AND GEAR

inventory of fishermen population was confined to those

tually engaged in fishing and excluded those who were

by caste only, but had given up fishing altogether for

_Occupation. It alse excluded those who were engaged only

e of Mahanadi éstuarine catches like the fisher-folk of

o Aul, Balkathi and Chandbali in the north and Astarang,
in the south. A total of 6858 fisher-folk were listed

VeY

~wise and region-wise details of craft, tackle and
tlation are given in Appendix V.

f 1733 boats of varying sizes and tonnage are
shermen of the Mahanadi estuarine system, They
d on the basis of their tonnage into small (upto
16-30 mds ) and large (sbove 31 mds ). In general,
» measure 27'-30' in length, 20"-28" in breadth
with a tonnage varying from 12-25 maunds, T
R% 100/~ to Rs. 1800/~ depending on the dimensi-
he wood used, ' &

Q{%gir mndes of operation

gear can be roughly grouped into nine
seines, gill nets, bag nets, drag nets,
nets, hooks and line and spears. Cf
redom than the rest. Gill nets
sh: gear of the Mahanadi fish-
Lnes, set barriers and cast nets coming
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next in the order of importance. Even though large numbers of long
lines are possessed by the refugee rishermey, they are not being
put to use because of certain restrictions, as elucidated elsewhere.
Much of the gill nets are meant for hilsa fishing and as such in
lean hilsa seasons, they largely -1lie idle.

Details of the principal types of fishing gear and their
modes of operation -are elucidated below:

a) Seines

i) Kukut jal: This is a boat seine, with a bag in the centre
and on either side.two long Wings, varying in length from 18-45 £t.
The bag, which may be as long as 20 £t Jhas its distal end closed
with a rope. The wings are provided with wooden floats on their
upper margins Eahout Seven in each.wing) and stone sinkers on their
lower margins (about 4 in each wing), while the bag has one sinker
and ene float in the centre of its porximal end. The mesh size
PrQ Ereseive i ecreases from the proximal end of the wing to the
distal end of the bag from 23" bar down te 2" bar. The net is made
of either cotton thread only or of cotton thread and $licn~homp fibre
This net costs approximately Ra300/-.

It is operated either from twao boats on the water or from »
one boat at one end and a man on the river bank at the other end.
In the latter case, a fisherman holds one wing tied to the branch
of some tree on the bank and the boat with three other men describes
2 rough semicirele, paying out the net on their way. The net is
hauled by pulling in the two wings, and the catch is collected by
opetiing* the distel end of the bag, A single operation of this net
hardly takes about 5-10 minutes. This net is operated throughout the
year.,

ii) Torania jal: This is also & boat seine which is mostly
operated in shallow areas, since it is desirable that the lower end
should touch the bottem. It is almost wholly mede of cotton thread
only, with only the upper margin of about 4" made up of Sunn~hemp, In
operation, which requires 1 boat and 2 men, several pieces are joined
together, Bach piece measures about 18-21 ft by 456 ft, with & mesh
gize of 3" bar (or 13" diagonally). The net is provided with floats
and sinkers at the upper and lower marging respectively. There is a
continuous bag-like transverse fold (ghai) at tke lower end of the
net, about 6" broad. The upper end of This fold is laced up to the
net at regular intervals so as to make a serice of pockets., This



worthy since acecording te Hornell (1524) pocketed
nets are characteristic of the Ganges and Bralmapuire
and are unknown elsewhere in India,

ion: One end of the net is held fast by a man on the

e the other man on the boat pays out the net, after
ch he describes & ecircle holding the other end of the |
while beating the sides of the boat with sticks, thereby
ish towards the net. While the smaller fishes get g£illed
he bigeger fishes get entrappsd in the ggal'

2. jel: This it otherwise known as Chara jal and rarely
It is a drifting gill net made up of thread (?@.16),
piece of net meaguring about BO'-250' or even more in
abeut 5' in breadth (height). The mesh size varies from
onally (about 1" bar), While it has wooden floats on thé
there are no sinkers at the lower end. The net, consis-
al pieces,lis operated scross the stream with bokk the
le net drifting with the tide, One end of the net is held
i the boat while the other end iz left free in the water, It
operated at nights, since during daytime, according to the
the fishes are able to avoid the net, In areass where there
current, some sinkers may be used to keep the net ercet,
€ since the boat is also moving with the tide, the net
almost vertical,

) Chandi or Ilish jel: This is a g£ill net, which has already
ribed earlier (Govt. of India, 1941; Jones, 1959; ete.). The
is usually 2" bar or 33" dlagonally. It is operated zener—
set gill net or as a drifting gill net;but at times it is
ated as a boat 3&1ne, wherein two boats carrying the net
rom a point and move spart describing a circle, at the same-
ring out the net, while some other Ffishermen in a third boat
circle and start beating about the boat and water in orﬁur
ep and drive the fishes towards the circular barrier of nets,
y get pilled. The size of each piece of net is gencrally

be 167 x 16', 12" x 12" or 15' x 12'.

Jories (op. cit.) has ‘given a detailed account of hilsa fish-
the Mahanadi estuary by collective fish drives, using the
jal and Chowka jal.






been termed as cast net (Govermment of India, 1941)
met (Government of India, 1951 ).
Operated as a bottom sat gill net

and inshore drag .
But in Makra, it was seen to be

- vii) Bhasani or Chauhara %al: Tt is a surface gill net with a
mesh size of 37 " bar, operated mainly for mulléts, The length of

e -F : O gven more, but the height (breadth) is always
6'. There are wooden floats on the upper side. This net is usually
Gperated in conjunction with the Chandi. jal, being held a little be=
Bind it, while they are beld or slowly moved (dragged) against the
eurrent. The Chandi jal retains the Hilsa, while the smaller mullets
Which escape it, get gilled in the Bhasani jal.

viii) Jagar jal: This is a kind of gill-cum-drag net found mostly
vhe southern Devi river ¥illages. Tt is utilised meinly for catich
T oemall sized mullets, specially Mugil parsia, It is operated like
endi jal as a gill net, and at times it is converted into a gimple
erag net by tying two poles at cither end or a more complex drag net
called Khadi jal by tying a number of Sticks (vide infra). The fish-
men of Kaliakone, Nagar and Alasahi use this net mainly as a gill
t, while those of Jharling, Bilusmendali, Tonda, Sovanah and Bali-

i use it as a drag net (Ehadi jgl). The mesh size of Jagar jal
¥erics from 3" to 4" bar,

:; ix} Bhida jal: This is another kind of gill net of varied mesh
Slze (12"=2") which is operated along the Daya and Makra estuaries,

_Lten'as a complete barrier across the river, The cabch is misecella—
Neous, :

() =0 Egga jal and Bhekti jal are two other types of gill nets
tnployed along the Devi river, Menji jal, another gill net, is owncd
0y the fishermen of Kaudakani on river akra, but it is operated only
B0 the Chilka lake,' . e -

Ce) Baz nets

i) Mals jal: This is a small fixed bag net without distinct
finzs, It is operated mainly for prawns. The length of the bag verics
irom about 20' to 72! in extreme cases. It bas about 350-600 meshos

80 1ts mouth and the mesh size decreascs brogregsively from 1" bhar

it the mouth %o 4" 2% the cod end. It is oncrated -only et nights
Wring. low tide snd is set against the current. In addition io the
phawns, small sized engraulids and carangids are also caught in this

-



10

ii) Khod jal: This is a bigger bag net of the refugee fishermen,
with wide meshes and long wings. It is designed to catch bigger
fishes 1like the Bokti and Sshal and in operation is held right across
the river., The bag varies in length frem 45' - 75' and is about 27!
across at its mouth, with each wing about 12' long. The mesh size dec-
reases progressively from about 42" nearthe mouth to 13" at the cod
end. In some the mesh size is as big as 6". The two wings are held
stretched and fixed on the two banks and the operation is carried
out both during the low and high tides.

iii) Behundi jal: This is a bag net used by a few refugee Bengali

fishermen, This is similar to the Behundi jal or the Been jal of
Bengal,which has already been described by Jones (op. cjt.}.

d) Drag nets

i) Khadi jal or Khati jal: It is a trough-shaped drag net resem
bling in all essentials the Vadivala of the Kerala backwaters, which
has been desecribed in detail by Hornell (1938). This net is seen only
in the southern sector from Jatadharmohan soutd wards right down te
Chilke lake. The fishermen of the erstwhile Kujang State do not
possess this type of net. The net is generally about 18' long and
each of the 12-14 vertical poles tied across the mouth of the trough
is about 4' long. In operation,after dragging the net for a while
the mouth is gradually closed by gathering together the vertical
poles from both the sides. Majority of these nets are used for catch-
ing prawnsg, in which case the mesh size is generally 1 em. However,
in the Devi river area Khadi jals of bigger mesh sizes are used for
catching big sized fishes and they go by different names depending
cn the fish they are intended to catch e,.g., Dhondi jal for Mugil
cephalus and Dhasando jal for lates calcarifer., The emall meshed
Ehadi jal meant for catching prawns is often termed as Chingudi j=1.
The bigger meshed Khadi jals are usually used in conjunction with
some gill nets like $Soru jal or Chandi jal, where the latter are
set up as barriers across a stream snd hLhe former are operated in the
area thus enclosed.

As has already been pointed out above, the Khadi jal is
often converted inte Jagar jal and used as a gill net 7 along the
lower stretches of Devi river.

ii) Jalei or Netha jal: This is a small meshed (% cm bar) coni-
cal bag net, which is dragged along in shallow water for catching
prawns, The conical bag proper ,about 10' long,leads on to a broader
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iterior part, about 5 £t long, to which are attached two bamboo

- at either ond along its longitudimal axis, with the anteriar
of each pole ending at the mouth of the net. At this point of
. pole is tied the anterior end of another bamboo pole and the
poles are further connected to each other by a cord at about
middle of their length., To the lower half of the mouth of the
are attached a number of sinkers. In operation, the net is

ed against the current by means of the outer poles.

5

1) Patua jal: This is a drag net made of thread, empleyed
the Daya river. Its catch is miscellaneous,

¥ Set barriers

i) Salua: This is a fish sereen, made of slender bamboo strips
gether by a few widely separated lines of Sunn-hemp string,
ing a gap of about " between individual strips. Bach pieee g
res about 30' in length and 24' - 3' in height. In operation,
al pieces are lashed together end a wide shallow semi-circular
towards the bank is.cordoned off by this screen during high
During low tide when the water ebbs out of the enclosed region,
hes are stranded in shallow puddles, from where they are '
either by hand or by small nets. This screen is almost exclu-
y used by the Ghokas, who are not entitled to use other nets.
atch is miscellaneous, consisting mainly of Bhekti, Khoinga,
and €atfishes,

ii) Pata jal or Gora jal: This net is made of cotton thread

) end is operated like the Salua as a set berrier, making use
 tidal flows. Each piece measures 27' - 45' in length and 9' -
1 height. The mesh size varies from 12" - 2" diogonally. In

on, several pleces are lashed together and with the aid of
poles the net is fixed during low tide in & semi-circle facing
ank, At the height of high tide, the net, which %ill then rena-
the bottom of the poles, is raised to its full height. During
¢ after the water has drained out of the enclosed area, the
ed fishes are collected., The catch varies from a few seers to
and consists mainly of Bhekti, polynemids and mullets.

Along the Nun river in the south, occassionally some wide -
ibre nets are used in the manner of Pata jal for catching
ed carps and catfishes,
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11i) Sahal jal: This is similar to the Pata jal, but is made of
Sinn-hewp and has a mesh size of on (D). Each piece measures 6'-x 18°'.
It is used by the Devi river fishermen near the mouths of creeks,
As the name Suggests, the catch mainly consists ‘of polynemids,

f) Cast nets

i) Jhaki jal, Khepls ial or Khepa jal: The cast net possessed
by the indigenous Oriya fishermen is termed the Khepa jal, while
that possessed by the refugee Bengall fishermen is known as the Jhalki
Jal or the Khepla jal. Cast net fishing in Mahanadi is seen mainly
along its southern tributaries Daya, Bhargavi, Makra and Nun, where
the cast net is the most dominant fishing gear, often the only type
of gear in some Tishing villages. They are not very prevalent north
0f x>x > x x the main estuary and the only cast nets met within thag
region belong to the refusce Bengali fishermen. However, fairly zeed
numbers of cast nets are found in the villages south of the main
estuary. No east nets are possessed by the fishermen of the Devi
river area. :

Al The Mahanadi cast net resembles the Gangetic cast net or
Khepla jal in almost all respects, specially in the inward folding
of its lower margin to form a series of looped-up pockets,as against
FHornell's (1924) observation of this Teature being peculiar to the
Ganpetic cast nets only. The net measures about 15" — 20" in length
and has a mesh size varying from 3" to 1" (D). The width of the lower
pockets, which in the Gangetic nets varies from 1 -2 2t (Hornell,
1924), is only about 8" in the Mahanadi net. The catch is miscellane-
ous, consisting of engraulids, Bhekti, polynemids, mullets, Carps ,
catfishes, prawns, efc. | ;

g) Scoép nets

i) Pelana jal: It is a small scoop net attached to a triangular
bemboo frame and operated in shallow waters against the current for
catching small fishes. The cod end of the bag-like net is open =nd
18 tied up with a string at the time of operation.

ii) A type of still smaller scoop net attached to a eircular
frame is used in the Hukitola region for scooping out crabs nibbling
at baites attached to a long line., The net is guite shallow and has
no opening at its cod end.
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1) Hools and line

Long lines are almost exclusively owned by the refugee

111 fishermen of Kharnasi and Ramneger villages and are operated

e Hukitola region for catching a variety of fish, specially the

€61, bahal, Khoinga and crabs. Pieces of shark meat are used as
for the crabs,. ;

i) Juti (Spear)

Spear fishing is also resorted to only by the refugee fish-
specially to cetch Bhekti. Quite often 5 or 6 spears are lashed
er to make a Juti. The™fisherman patiently waits in his boat
‘he sights the fish near the surface and then plunges the Juti

down on.to the fish, Since the spears end in recurved hooks,
2 fish is unable to escape.

(]

IV. FISH AND FISHERIES

grounds and fish disposal centres

Fishine srounds

_ All over the estuary fishing is carried out almost through-
e year with, however, definitc concentrations in a few places,
ly in and around the main estuary and the Hukitola lake.

fishing is done mostly in the lower reaches of the estuary
ain river, as well as in its principal distributary, the
iver. The upper reaches are freguented mainly for Hilsa, when
urs, or for catfishes and sciaenids off and on throughout the
In the main estuary, the estuerine fishing grounds extend from
the river mouth at Lions 'Rump upto Kujang, with the region
_Paradip, known a® Chowmchani, being the most exploited area.
1ly, fishing operations are few above Chowmohani and are guite
ove Hadkhal., Even though fishing is done all over the Hukitola
is concentrated mostly in its southern and north-western
A number of estuarine stresms flowing into the lake at its

2 end, namely the Gobri, Ramchandi and Kiarnasi rivers, cons—
rich fishing grounds. Other important fishing grounds include
na river near Chowmohani, Jatadharmohsn. and Devi river below
1, including its numerous extensions, sSpecially on the soutl-
. Among the southern distributaries flowing into Chilka lske,
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the Daya river from its confluence with Chilke lake upto Dokanda,

the lower stretches of Nun river, the middle stretches of R.Bharghavi
znd the whole of R.Makra above Subhadrapur constitute commonly explo-
ited fishing grounds, In addition to these, active fishing is also
carried out along a number of estuarine creeks adjoining the main
Streams of the system. There does not appear to be year-round concen-
trated fishing in the southern tributaries for lack of availability
of commercially important species of fishes and several fishermen

of the area regularly go to Chilka lake for Tishing to earn better
dividends,

b) ZLanding places or Tish disposal céntres

There are no all-the-year-round regular landing places for
the Mahanadi estuarine catch, except probably for Paradip on the main
river. A few seasonal landing centres crop up during the winter
months, when normally fishes are landed in large quantities. Even in
those cases, the landings in some places are quite often by the midd-
lemen and not by the fishermen, since the former collect the catches
right on the fishing grounds from the latter. Since a good number
of these fishermen are indebted to the middlemen, they have hardly
any chdice in the dispossl of their catches and s such auctioning
on the landing places is hardly ever seen in Mahanadi.

Among the several landing or assembly centres may be men-
tioned Kujang and Paradip on the main river, Jamboo ghat, Kandra-
patia Mohan and Hukitola Island on Hukitola lake end Machgaon on
Devi river (see fig.1). Of these, Kujang forms the only regular zssen
bly centre for the fish brought by nerchants from verious parts of
the estuary for final packing in ice, before despatching them %o
Cuttack., However, this centre also does not funetion throughout the
year for laeck of sufficient guantities of exportable fish during
certain months. The export position at Kujang has reportedly worse-
ned during the recent months, because of the diversion of fresh fish
to camps of Paradip Port Project workers, Paradip serves as landing
centre for the catches in the main river and adjoining creeks, while
Jamboo ghat , Khndrapatia_ﬂohnn.anﬂ_HukitDlazIsland serve for the -
catches made in the south-west, north and south-east parts of Huki-
tola lake respectively and Machgaon for those made in the lower
stretches of Devi river. In addition to the above, during:the earlicr
part of this survey there used to be regular lendingsduring the
winter months in the village Kharnasi adjoining the Kharnasi river,
the catches being those made by the refugee fishermen of the villa-
2es Kharnasi and Ramnagar. This has, however, caesed to be a landing
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centre, in view of the prevalling fishing restrictions (vide infra).

During the main fishing Season, when the oetches are usuz-
L1y heavy, a large number of fish merchants or middlemen frequent
he Tishing grounds and collect the catches straight-away from there.
ly when such merchants fail to turn up, do the fishermer land their
atches in any of the above mentioned landing centres or guite often
1 the land nearest to the fishing ground, where the fishes are cut
pen, salted and spread out on the ground for drying. Not infrequent-
¥, the whole operation is carried out inside the fishing boat itself
and the fishing unit keeps moving from place to place.

b Along the southern tributaries, the catches are usually sold
in fresh condition in the neighbouring villages. Whenever there are

vy catches, like that of Hilsa during the monsoon months, merch-
& from Kaluparaghat, Bhusandpur ard Khurda Rozd visit the fishing
ounds for purchasing the catches.

Collection snd ealeulation of catoh statistics

: The sampling designs adopted for the collection of catch
istics of this estuary have been described by Shetty and Ghosh

Vey programme sSimilar to the one adopted for the Hooghly-Matlah
arine system (Pillay, 1960) was initiated in the main estuary
1ts northern tributaries. It consisted of a multi-stage random
pling survey, wherein a few representative fishing villages were
domly selected as sampling centres, the fishing efforts of which
2 t0 be made use of for estimating total cateh, as well as catch
unit of effort. This presupposes the fishermen of the selected
ages Tishing always near their respective villages. But in the
er half of 1958 when the first author took charge of the inves-
ions, it was discovered that the above programme was totally
able to this estuary, because of the extensive migratory nature
local fishermen, who have rights of unrestricted fishing all
hese waters, which made it impossible to estimate the cateh
effort of the selected % x XX xxvillages., Therefore, after an
8ive survey and study of the fishing industry, the original
amme was replaced by two new programmes, one for estimating the
. catch and/ other prineipally for estimating the catch per unit
Tt and secondarily for estimating the total catch as well,
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- Since fishing in the southernmoct tributaries, the Daya
and Bhargavi, was negligible and the areas were very much inaccessi-
ble, and also due to the paueity of personnel for survey work, only
. the region above the Devi River (inclusive of it) was taken up for

- collection of catch statistics. '

a) Market survey programme for estimating total catch

; The initial survey had revealed that almost the entire
catch was marketed either in fresh or dry condition along certain
.regular channels, Therefore, a scheme of market - -survey was worked
out, which consisted of total enumeration of the fresh fish exported
out from the estuary and the estimation of total dry fish marksted
in the area, to arrive at the total landing figures.

. Kujang, situated on the main estuary, is the only regular .
fresh fish exporting centre. This Single channel of fresh fish expord|
facilitated easy collection of the relevant figures at Kujang., When- |
ever additional exXporting centres cropped up due to heavy landings
of Hilsa, they were also fully covered by the Survey staff for obta-
ining the export figures.

: The fish thus exported out forms only about 1/3 of the
total annual cateh, while +he remaining 2/3 are salt-cured or sun—
dried and marketed wholly within the State in & number of bi-weekly
haats or shandies, To start with,a complete Survey was made of all
the haats, wherein Mahanadi fish were being marketed. Of these, the
'primary " haats, where the dry fish enter the market for the first
time, were Separated from the 'secondary ' haats, where the fish
marketed are those that have already been marketed elsewhere earlier
in some primary haat, Cnly the primary haats were taken up for survey,
since they account for all the dry fish marketed. The ‘primary haats
were further subdivided into 'major' and 'minor', depending on the
quantity of fish disposed off in them. A full list of the haats,
both primary and secondary, is given in Appendix II, while the loca-
tion of all the primary haats and the prinecipal Secondary hasts is
shown in text figure 2. . S
i -. The survey programme adopted consisted of a
stratiriea random Sampling survey for major haats and two-stage
random survey for the minor haats, wherein a11 the major primary
haats and a few representative minor haats were surveyed twice a
month, taking care to cover both the weekly haat days. Full informa-
tion was chtained by the Survey Assistants regarding species-wise
disposal and other aspects, as per details shown in Proforma 'A!
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» I \ _

D1 +.Dy = ﬁ gives the total monthly disposals of dry
fish at all the haats, This dry fish weight
is then converted into fresh fish weight by
multiplying it by 2.5 and the total monthly
landing figures fron the estuary are obtained
by adding this to the total monthly fresh
fish export figures.

The above survey design, however, excludes a certain REr—
centage of dry fish that is sold by hawkers from house to house =nd
the fish that is disposed off locally near the fishing grounds in
fresh condition. These are, however, believed to be negligible,

b) Water zonation survey

This programme was desizned for the purpose of estimating
cateh per unit of effort,asgwell as for a better estimation of tota
cateh, which would serve asecheck on the first prozramme. This was
2lso utilised for the collection of essential biclogical data like
Size frequency, sex, maturity, etc. Only the area above Devi river
was taken up for this study, in view of the lack of sufficient num-
ber of personnel and equipment. To start with, the entire fishing
area under observation was divided into eizht water zZones, on the
besis of convenience of survey operations %text figure 3). The
details of demarcation of the various Zones are given in Appendix
III. The programme designed consisted of a stratified two-stage
sampling, with systematic cluster sampling in the first stage
(-~ just systematic sampling only in Zones IV & V -) and simple
random sampling in the second stage.

: Each zone, except . Zonmes IV, V & VIII, was surveyed for

two consecutive days in a fortnight, while Zones IV & V were surveye
Lfor only one day in a fortnight, in view of their being comparative
poorer fishing grounds., For reasons of inaccessibility, remoteness
ond lack of sufficient staff, Zone VIII was surveyed for 2 consecu-
tive days every month. As far as possible, an interval of sbout 15
days was kept between the sampling dates of different fortnights. On
the sampling day, the entire zone which was being sampled was, to
start with, quickly covered by a swift-moving motor boat and the
total number of different kinds of fishing units operating therein
was noted. Of these, not less than 20% randomly selected units of
each kind were sampled for obtaining details regarding the nets used
total catech landed, species composition by weight,ete., as per detsils
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own in 'proforms B' (see Appendix i), Further, information was

¢ follows :-

i) i

Where,

o>

[

= s

=l

]

1

nij Nij
= — &
= = 13ic
k=1 ﬁ‘ij
A
() i r-—" iy
&1 c = “i qu]
i,
= ' 0
e = ijk
k=1 nij
b =% A
. . = -'='-... E_lj
1:d

Estimated monthly cateh at the 1"

zone by the-jth type of gear

Estimated total monthly catch by all
gears over all zones

Dstimated monthly effort at the il

zone by the jﬁh type of gear
Estimated total monthly effort by
all gears over all zones

Catch by the j°

B type of gear in the il
zone on the ,th operating day in the sample

0 obtained regarding the number of days in the preceding fort-
1t during which each sampled unit operated in that zone.

_ From the above data, the total monthly catch (i) and monthly
rt (ii) for all zones by all gears could be calculated by first
mating the catch and effort by each type of gear at each zonec

th
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E sy = Bffort or the number of units of the jUP
J type of gear operating in the ith ZONne on

the kth operating day in the saﬁpla

njy = Number of operating days in the sample for
. the jth type of gear in the ith zone

Ni; = Number of operating days in the month for
d the jth type of gear in the ith zone
_;5 = Summation over all'zones (i) and all

gears (j).

Likewise, the monthly catch per unit of effort (= catch
per unit-day) for each type of gear could be estimeted as follows:

Total monthly catch by the jth i & 2 _’8
type of gear over all the Zones B 1L LRy

.th i b
Total monthly effort by the j % = T
type of gear over all the zones % ij J

i

1

o
Hence, catch per unit of effort = 1]
. /‘E}j

The data gathered by the programme are comprehensive enough
to calculate the catch per unit of effort in a variety of ways. The
estimation, however, is to z certain extent handicapped by the uns-
tandardised nature of certain gear. Further, the migratory nature of
the fishermen makes it difficult to adjust the number of their opera-
ting dayy over different zones. If the number of operating days in a
particular zone only are taken into consideration, there is g likeli-
hood of the operating days in other zones being missed, which will
lead to under"estimation of catches. If, on the other hand, all the
operating days of each unit are taken into consideration while sur-
Veying a particular zone, irrespective of where the operation took
place, there is a possibility of overlapping of data, leadinz to
over-estimation of catches., This could best be overcome by inerca-
sing the number of sampling days =nd taking the average of catches
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ained on those days as representing the trend of catches and

ort during the entire month, This could further be impreved by
~dividing the present zones into smaller zones , which will ensure
e effective coverage of the fishing operations,

‘¢) Calculation of errors of cetimate

For lack of all-weather boats and sufficient number of
nnel, the water zonation survey could not be carried out effec-
¥ to cover all the zones all through the year, and as such, the
obtained thereby could not be utilised for the estimation of
catch, but only for that of catch per unit of effort. Hence,
of estimate have been calculated only for the market survey
e, The data gathered during the summer months March~May, 1960
been analysed for the purpose.

Datails of market arrivals in the sampled hasts during the
Period and the caleulation of errors of estimate are shown

Market disposals (in 1bs) of dry fish on sampled
-haat days during March = May, 1960

March April May
1086.50| 1236.50| 584.50| 1126. 00|1260. 00| 1175. 00
74.00| 202,00 18.00| 67 00| 24.00| 272.00
1089.50| 1080. 75| 1538.50| 1086 .50/1149.50 | 1287. 00
1452.50| 960.50| 2307.75| 1629.75 [1724.25( 1930.50
- ~ 1.50| 22.50| 74.00[ 9.75
- - 7-00| 16.50| 10.25| 10-00
- - - - - 15.00
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A A
Estimated variances within major haats /V(D,)/

! MARCH E 4 PR DT i MAY !
1 | B L i
1 : ] 1 I 1 1 4! 1 :
UL T e DR e
ST e TR e e
9 Sl 22550009 T1.5 PO3222 9 31,5 61504
9 31.5 16,384 8 24,0 2401 9 31.5 7225
8 24,0 13,6161 9 31.5 204304 9 31.5 18906
g 31.5 24,2064 9 31.5 459684 9 31,5 42539
Anslvsis of wariance for minor ‘hasis
gﬁgggg; Of Sum of Sguares
* March April May
‘hasts 6 56.67 411.46 2813.06
13 57,80 821.59 4989,62
Estimated variances between and within minor ‘haats:
1 A A f
4‘?(3217
W w n PREn) @ 2 B
mill mrn MV b W
T g 2 8019/7 567 9.44 0.16
T 6336/6 432 68.58 58,50
T 8,2 B0t/ 567 = 468.84  310.94
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MONTHLY. DTS POSALS

[ 45 PERCIIT

E

950="61 to 1963- !4

e e e s e e e S T,

ANADI ESTUARY -

AGE OF TOTAL FOR THE YEARS

MEARS I 1960.161 £ ol N ! 1sen-tes I joe3.ten I 1960-'58 ¢
_MOWPHS _y *Fresh +*Dry Total { ATresh *ry Rotaly *Mresh *Dry Hodmww»@umu: ##Dry Total j *Fresh **D
Varch Tl . LB onale e o RO S 7 A e B8t 5e s ezl ass
April : = 858/ Syl - 0.t MEOSENEREIR Lo 4.8 5.8 0.7 8.9 -8 2.3 6.0
ey - 9.4 5.8 = g WEREBEERE & S0L5 00y Bas T Lanen i dm Rl SR
June - A5 5WS 9u4 = 837 01 548 5 oo M B Sl o Mt - 8.3
July S = RS e 245 JeBa s [ Tage Legawsipeb dpigsl Dignll &8 Fudgy.  hmgl b
e TR T MR LT S gl R T R e 3.6 6.6
S e 1 200 TR0 o s 00, 9.8 s T rid 4 Fas 4.6 8,2
Betoper © . . 44 10:1 wm709 G008 DEEN a0 s g teie B8 zle ol a0 a
November 5.2 088 wigis ot TR Tl Tpa ] eus T Teie i 9.8° BLe | mue 104 6.2
December 40,9 - 8i8 21.2 . 22,6 - 480 114 7.1 400009 1035 34,97 "asl4  1El0T | ZEie 11,3
Jamary 15,00 6.8 71 9,6 34.5 12.0 21.0 9.4 gz ne 5T daE 19,6 15,3 c2l.a, 130
Tebruary - 31.9 408 14,8 ‘9.6 4,0 B2 Tl 30,3 9,7 8l0 27,9 . 2601 18,3 14,2

* Disposed in fresh condition

** Disposed in dried or cured condition
but expressed in terms of fresh amwmmﬁ
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posals. On an average, 46.2% of the annual landings was disposed
[ during this quarter. Calm weather conditions, coupled with the
‘lux into the estuary from the sea of certain important species,
h as the Hilsa and mullets, seem to be larszely responsible for

: heavy catches made during this period. The landings were genera=-
[ poor during the period April to August, pertly due to inclement
iWher conditions during the later half of the reriod. The percen-
€ of Tish disposed off during the period in the years 1960-'61 to
3='64 were 27,2, 30.7, 29.9 and 25.8 respectively, with an average
6%. These disposals consisted mostly of dry fish. This was due
“only to the poor landings, but also to the faect that whatever

- caught had mostly to be dried for lack of transport Pacilities

' fresh disposal during this part of the year.

Tables 3 and 4 show the estimates of annual dry and fresh
h disposals, species-wise, over the years 1960~'61 to 1963~'64,
terms of actual weight and as percentage by weight of total
hes respectively. The latter is also depicted in text-figure 5,
- clupeoids, mullets and prawns dominated the fishery during all
four years. While the olupeoids constituted the single largest

during the first two years, mainly due to Hilsa ilisha, the

Llets dominated the fishery in the later two years..

Considerable fluctuations were noticed in clupeoid landings,
ending largely on the failure or success of the Hilsa fishery.

e Hilsa landings fluctuated very widely, ranging from 309.77 mete
 tormes in 1960-'61 to 13.70 in tomnes in 1963%-'64. Other Species
U contributed appreciably to the olupeoid landings were lematnlosa
Us, Sardinella spp. and Thrissocles epp. and to a lesser cxtent
sha spp. As in the case of Hilsa, the total clupeoid lsndings alsg
Boed a progressive decline and constituted 47.3%, 40.2%, 13.7% and

. ‘respectively of the total annual landings during the four yesrs
30% of the total landings of the entire period.

Taking the entire four-year period, the mullets constituted
_0f the total landings, with their anmal contributions ranging
134 %o 250 metric tonmes. Mugil cgghalus, M.cunnesius and
2rsia dominated the mullet landings. There was progressive inerea-
n the mullets' contribution to the total ennmual landings during
our years, from 22.1% in 1960~'61 to 44.1% in 1963-'64.

; Compared to the above two groups, the prawns exhibited
r fluctuations, with their anmual landings wvarying from 55 me-
¢ tonnes in 1963-'64 to 114 metric tonnes in 1962-'63. They
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contributed to 12.4% of the four-year catches,

The threadfins, Bhekbti, scisenids and catfishes also fluce
tuated within compara tively narrow ranges and constituted 5.4%,
3.7%, 4.9% and 1.9% respectively in the total catehes of the four
years, Among the threadfins, Eleutheronems tetradactylum was lsnded
in much larger quantities than Polydactylus indicus during the lsie
two years, while the reverse was the case during 1961-'62, The con=
tribution of the polynemids to the total annual landings varied fra

4% to T% during the period under study. The sciaenid landings exhib

ted alternate abundance and paucity during the four years, while th

catfish landings showed a pProgressive decline, being particularly

poor during the year 1963-'64, when they constituted only 0.5% of #

Eggal landings, The Bhekti landings also declined considerably duril
3='64., g

Fishes grouped under 'miscellaneous' consisted mostly of
perches and perchlets like Sillago spp., Epinephalus malabaricus,
Ambassis spp., Ledognathus spp., Iutianus johnii, Datnoides quadri-
fasciatus, Sparus berda, etc. Beloniform fishes (Tylosurus spp. &
Hemiramphus spp,.) also formed an appreciable part of this group. The
armual landings of this group varied from 38 to 113 metric tonnes,
forming 5.7% to as much as 20% of the total anmial landings. The |
group contributed to 10.6% of the total four-year catches,

: A classified list of the fishes, prawns and crabs recorded
during the survey is given in Appendix IV.

4. Catch-per-unit-of-effort and species selectivity of the gear

. .a) Catch-per-unit-of-effort

Studies relating to catch per unit of effort and gear
selectivity were esarried out from October 1957 to February 1962,
with a six-month break from September 1959 to February 1960, Thece
studies were to some extent handicapped by the unstandardized naturg
of some of the gear. The estimated figures pertain to catch per unif
per day, irrespective of the number of boats, men and pieces of netsl
involved in individual units. This has been chosen, since mostly the
various gears were operated in single pieces, with a definite number
of men and boat, Combinations of seversl pieces of the same gear or
of different gears were employed less frequently and mostly for.
Iilsa fishing, when that Species occurred in huge shoals.
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i ol w 950~ ! 1551-52 m 1562-33 I 1953564 |
i .Y Fresh " Dry” Wolal | Wyech | Dry | Total y Tresn.. Dry ... Wotal [ Fresh . Dy . ot
Mystus. spp 857 . 5,848 5,705 (GBE 4,958 5,503 84 2,470 2,554 = 523
Qumilitaris 5 208 Seg Te 2o 10 22 20 ThT . TSR e i =
P.pangasing soal  Tbs 555 2,554 25 1256589 = 544, 8,760 4,304 . (B [y 397
Arins, sop - 750iI0,542 10,200 BN 1,307 | 4,838 5,285 1,904 4,950 6,854° . 176 1,367 . i,

¢ Catfishes 2,119 16,776 18,8965 4,724 | 9,831 = 14,555 2,552 11,345 13,897 250 oioy YN

(sub~total) . _ P 7 _

Sciaenids (24781 35,437 038,218 | 4,747 10,056 14,815 2,903 48,525 49,518 1,580 23,833 25,4
Prawns | 7,559 0 55,147 73,716 15,202 64,137 80,489 15,423 67,505 113,928 : 5,971 49,043 55,0

9310 25,778 13,706 24,712 38,418 20,483 57,777 .78,260 14,188 08,892 113,0

el

Miscellaneous 15,468 2

GRAND TOTAL: ~ 508,500 498,730 802,230 275,023 342,%08 557,831 131,115 537,880 608,095 72,575 491,740 564,

R e o e et e e o . k. o, ) = P . 0l e 0 R AR | 1 . et e i B L e s ot i s

Note:= = 1) Presh means disposed in fresh condition i

2) Dry means disposed in dried or cured
A ’ condition but converted into fresh weight
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i _. = B ey AL BN s v N R
NAME 0T FISH m 1950~ 151 1 .iH..@.mT;Wm.i 1 dgee-lss m 1963-16¢ T 1950-'51 to!
ek Tresh TDry Total { Fresh  Dry _ Total .l Twesh . Drv . Toiai 1 resh . Dry Homw aﬁﬁr.MW-:mmw

Mystus. spp. Do T oo 8 OB Al 26" 01 0.4 04 S Gl o s
O.militaris & * * # # % ok * * s = L ¥ *
P.pangasius 0.2 Ao T TR P R T e 3 T I 045, 02
Avins spp. a2 . Bl . A PEERS I BT T e R 0.2 £ 0.3 1, 0.3 0.6 1,2
Sub-total : 0.7 3.8% =2.58 Pafln pas ions 1.9 212120 0.3 0,5 AT Tag | ogame
Smm.ﬁxmuu
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