





| 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

-
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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




11

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




25

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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ble 5 shows the observed catches per unit day in kilograms,
t that Toraniz and Kukut were the most extensively used
e estuary, being in operation almost throughout the yezr,
atch per unit of effort in the case of Torania ranged
23.66 kg, the Kukut yielded appreciably higher catches,
m 4,54 - 43.06 kg. The Torania and Kukut were estimated
ributed to 8.6% and 5.9% respectively of the total
during the period 1960-'62, .

g Jjal, Mala jal and Salua were three other geamrg,which
d fairly extensively during the major pert of the year,
timated to have contributed to Ee5%, T.6% and B,5% res—
Of the total 1960-'62 catches. Suta was generally less
‘than Toranis and Kukut, while lala jal generally landed
8 than those of Suta. However, about 90% of the lMala
 consisted of small-sized prawns, having little market
Salua catches were generally heavier than those of the
80 far mentioned, with the cateh per unit of effort Vary=-
= 224.50 kg, The Salua landings consisted essentially
sh.

[

n terms of cateh per unit of effort figures as furnished
ome of the composite fishing nets, consisting of two
of gear, appear to be the most efficient. However,
€ Psorne in mind that these units frequently consist of
umoer of individual nets, with an equally large number of
Soru-Chandi-Chowka and Chandi-Chowka-Bada were the
tive combinations, being used exclusively for fishing
oceured in huge shozls, their respective contributions
L catches of the period 1960-'62 being estimated at 26.5%
@ﬁe maximum catch per unit of effort was about 2612 K
of both these composite units. . 3

L jal, though operated less Treguently than many of the

was estimated to have contributed to as much as 10,1%
indings, with its eatch-per-unit-of-effort ranging

90 kg. This was due to the employment of large number

this gear for fishing Hilsa, when it ocourred in enormous

terms of their estimated contribution to the total cat-
1lod 1960~'62, the most effective gears were the Soru-

Chandi-Chowka-Bada, Soru, Torania, Salua, Mala, Sula
n the order mentioned (see Table 6). ;
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b) Species selectivity of the gear

: ~ Table 6 presents the selectivity of various gears in res
bect of species shown as estimated percentage of pooled gear-wise
catiches for the years 1960~'61 and 1961~='62. The data presented
therein bring out the Tollowing points:
i

i) Torania, Kukut, Chowka, Khadi and Ghai~-chandi'are more
selective in respect of Bhekti, However, taken as s Zron
the mullets dominate the Torania catches. '

ii) Juti (Spears) and Bekts jal are almost exclusively
selective of Bhelti, ' '

iii) The Hilsa fishing units, namely the Chandi, Soru, Chandi-
Chowka~Bada, Suta~Chandi-Chowka and Soru-Chandi-Chowlka,
are either most selective or exclusively selective in
respect of Hilsa, .

iv) Khepa, Suta-Chandi, Salug, Torania-Salua, Ghai-Salua =nd
Chandi-Chowka-Torania are more selective in respect of
~==dl31-Uhowsa~1lorania
mullets,

v) Clupeoids other than Hilsa (mainly Ilisha Spp. and
Ihrissocles spp.) are largely caugh® by Suta and Soru,

vi) Jalei and Mala are most selective in respect of prawns.

vii) Sciaenids, catfishes and polynemids are caught by most
of the inﬂividu&l-gearS, other than those that are more
or less specific to certain species,

viii) Torania, Suta, Khadi and Salua shew less of selectivity
than the others, in that they cateh most of the different
groups of fishes,

5« Salient features of the fisheries a
and Biology of Economic Species

-

In view of the limited number of staff at the disposal of
the Mahanadi Investigations Unit, it was not possible to carry out
detailed biological studies of all the commercially: important spe-
cles. Further, most of the nets were highly selective in that the
fishes caught fell within only a narrow size range and as such dig
not fully reflect the entire populations., In the following account.
brief mention is made of the various economic species with regsyd
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U0 the salient features of their commercial fishery, their suscep-
uibility to different gears, sizes in commercial catchies and the
listribution of their larvae and juveniles. =

s) MULLETS
i) Mugil cephalus Linnseus ("Khoinga")

: Taking the four-ycar period as a whole, the 'Khoinga' cons-

uted the most important mullet, and was next only to Hilsa. It
tributed to as much as 11% of the total landings, The annual lan-
igsfranged from 55.4 to 90.7 metric tonnes, there being a progress-—
V& increase in its contribution to the total landings from 6.97 in
0-'61 to 14.5% in 1963~'64 (Tables 3 and 4). :

On an average, about 85% of the Khoinga landings, was
posed off in dried condition. However, it usually formed .a major
brtion of the fish disposed off in fresh condition, with its contri-
itlon varying from 1.2% in 1960-'61 to 15.0% in 1962-'63. While in
e year 1963-'64 it contributed more than any other species to the
al fresh disposals, it was second only to Hilsa in the two pre-
lous years. Taking the four-year period as a whole, Khoingz' & .
iinated the dry disposals, while only Hilsa and Bhekti had contri-
ited more to the fresh disposals. The fresh disposal of 'Khoinga'
maximum during the period October=December, while August-Septsm-
eT constituted the peak months of dry disposal. There was a dis-
ct improvement in the fresh disposal of 'Khoinga' during the
ond and third years, possibly’., due to the improved transporta-
n and preservation facilities. But this fell again during the
burth year, due evidently to the diversion of .effort of fresh fish
chants and middlemen to the more remunerative work in the Paradip

Froject. The monthly disposals of FKhoinga during the four
ears are shown in Table 7. :

Khoinga' is most suséep%ible to Ghai-Salua, Torsnia-Salua
Ghai-Chandi. Appreciable quantities are also landed by Torania
Salua. & \

. The main areas of availability of Khoinga are the Hukitola
e and its adjoining streams, lower Mahanadi below Paradip, Jats—
chan and the lower stretches of Devi river below Machgaon. Even
ugh it is fished in the above regions almost throughout the year,
early winter months constitute the main fishing season. Besides,

oreciable quantities of Khoinga are also occasionally landed in

A

e
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the lower stretches 6f the Suthern distributeries, the Daya, Bhar-
gavi, Makra and Nun, during the summer months,

The size of EKhoinga encountered in the commercial catches
ranged generally from about 101 to 560 mm. The great majority of
individuals were, however, within the size rarge of 220-420 mm, with
& peak at 301 mm (text fig.6). While no larvae of this species were
encountered - in the estuary, post-larvae neasuring12-13 mm were
Tecorded in the northern part of Hukitols 1ake and at Jatadharmohon
from January to Vay, Juveniles measuring 100-150 mm were observed in
Remchandi during April Gmd in. “Lhe lower Mehanadi during May. The
occurrence of gravid individuals from September onwards and Spent
ones from December ig possibly indicative of this species breeding
during the period September—Deaember, probably in the inshore waters
of the sea, Regular seaward breeding migrstion of this species during
Oetober-December from the Chilka lake has been recorded by Jhingran
et al (op. eit.). The ocourrence of gravid females, possibly late
breeders, in Hukitola during April, fogether with other evidences,
Such as the occurrence of post-larvae upto May, is suggestive of

Wailsi-fish having a protracted breeding season andg the possibility
of its breeding more than once during the season. -

11) Mueil parsia (Hamilton) ("Khasuli')

the order of sbundance, next only to Hilsa and ‘Khoinga , having
contributed to 7.9% of the total estimated landings (Table 4). How-
ever, in fhe year 1962-'63, Khasuli was the most dominant Specias,
having contributed %o as much as 14% of the total landings, while
during 1963-'64 it was second only to 'Khoinga (Tables 3 -nd 43,
The anmial landings ranged from 17.8 m tonnes in 1960-167 to 95.5m
tonnes in 1962~'6%, ! :

; Of the total 'Khasuli! landings, fresh disposals ranged
from sbout 10 %o 22%, with an average of 13.5%., Table & shows the
monthly dry and fresh fish disposals relating te Khssuli for the
four years. The periods November-December and March-June generally
constituted the peak periods for fresh and dry disposals respectively
There was hardily any fresh disposal during the months Mareh to Auguch

: A4S can be seen from Table 6, Khasuli is caught mainly by
Torania, Suta and Salua. Hukitola lake (mainly Zone II) and the mein
Mahanadi below Paradip (Zones VI & VII) constitute the mzin fishing
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8 and had contributed to as much as 97.5% of the total Khasuli-®
ngs from the sampled catches of the period 1960-'62. Khasuli

150 caught in appreciable guantities in Jatadharmohan and in
€ lower stretches of Devi.

The size range of the individuals encountered in commercial
hes exhibits a unimodal distribution (text figure 7). It varied
66 to 246 mm, with the mode at 146 mm. The majority of indivi-
8 were within the size range of 106-186 mm. Post-larvae and
ieniles were observed in the Hukitola and main Mahanadi from

mber to January, and this, coupled with the occurrence of mature
viduals during the period, suggests that the early winter months
ibly constitute the breeding season of the sSpecies,

$iii) Mugil cunnesius Cuv, & Val. ("Chara")

. Taking the four-year period as a whole, Chara ranked fourth
whe order of sbundance, having contributed to 7.6% of the total

nated landings (Table 4). While in general it was less prominent
. “Khoinga and 'Khasuli®, during the year 1960-'61 it was the
predominant mullet and was second only to Hilsa. The annual
fidinzs fluctuated fairly widely from 21.7 m tonnes (1961~'62) to

m tonnes (1960-'61), i.e. 3,8-11.4% of the total estimated
ghlincs (Tables % and 43.

The extent of dry disposal of Chara veried from 91.3% to
during the different years, with an average of 95.2%. Only
ng the year 1963-64 was there an appreciable fresh disposal.
ils of month-wise disposals are depicted in Table 9. As was
case with most other species, fresh dispoals of Chara were maxi-
during the winter months, while no set pattern was noticeable
garding the dry dieposals, The fact that large quantities of dry
were often marketed during the off-season months, indicates
there is often an appreciable time lag between the landings of
fish and its marketing in dry condition. This may be partly due
he convenience in storing it in well-dried condition, because
small size, '

Like ‘Khasuli', Chara is also caught meinly by Salua, Torania
ta. It is also landed in appreciable guantities by Torsnia-caluaz.
S by far the most important constituent of the Salua catches,
ola lake (Zones I - III) constitutes the main fishing ground for
3, followed by the main estuary belew Paradip, (Zones VI & VII).
juantities landed at Jatadharmohan are comparatively negligzible,
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*In fact, in Hukitola lake Chara is landed in larger gquantities th
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G0y other species, with the sole exception of Hilsa when it oceurs
in enormous shoals., While in Hukitola Chara is available almost
throughout the year, in the main estuary it is mainly caught duri
April-May and September-October, The gear used being highly seleo-
tive for certain SizZe-groups, the great majority of individuals
encountered in the commeércial catches fall within a narrow size
range of 145-195 mm, with a Single mode at 165 mm (text figure 8),
As such, only one age group seems to dominate the entire fishery,
Maturing and mature forms were mainly encountered during the winter
months, while post-larvae and juveniles were observed in Zones Fey
v & VII during June~July. The breeding period of the fish probably
extends over the late winter and early summer months,

iv) ILiza macrolepis (Smith) L Dangra7

. Apart from Khoinga, Dangra is the only other major large-
Sized mullet of the estuary, It contributed to 2% of the total
estimated landings of the four years end shared the eighth plage in

ably with the other ithree mullets dealt with above, it is of consd--
derable commercia] value because of its 1argp_size, which lends
itself to high consumer preference and as such is éxported in fresh
condition in larze guantities during the winter months, In fact, a
greater peroentage of the Dangra lanmdings was disposed off in fresh.
condition than was the case with any other Species, except Hilsa snd
Bhekti, Fven in terms of actual quantities, only Hilsa, Bheicti,
Khoings and E¥hasuli were disposed off in larger quantities in fresh
condition, ] .

The annual landings of Dangra varied fham 6.4 m tonnes in
1961='62 4o 22,60 m tonnes in 1963-64, There was an inereasing trend
in its contribution to the total landings from 1.0% in 1960~ '61 to
4.0% in 1963-'64, it bei rarticularly noticeable during the later
o years (Tables 3 and 4). The fresh disposals ranged from 8.6% +o
46.1%, with an Average of 29.1%. Table 10 shows the monthly disposals
of Dangrs during the four years. The winter months almost wholly
aceounted for the fresh disposals and it was during the same perind
That greater Part of the dry disposals also took place, except 4
the first year,

' LDangra forms the majnflconatituent of the Suta-chandi cat-
ches. It is alse caugcht in Qggndi—ﬂhowka#Torania, Torania, Salus sud
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';&di. Like other mullets, it is also caught essentially in the lgwer
retehes, Specially in the Hukitols lzke and at Jatadharmohan, T4 is

ported that Dangra, along with Khoinga, dominates the Summer cat-
in the southern distributaries, L5

Individuals in commercial catches generally ranged in size
- 150~650 mm, with the great majority of them falling within the
range of 200-350 mm, ® ; '

h, it appears reasonable to presume that the species probably
eds during the winter months, possibly in the insheore waters of

sea, Fry of Dangra were observed in Hukitola and Jatadharmohan
fairly appreciable numbers.

'b) POLYNEMIDS

i) Eleutheronéma-tetradactvlﬂm (Shaw ) /TBhusa Sahall/

Bhusa Sahal is the more important of the two major polyne-
he estuary, It constituted 3.4% of the total four-year

ibutions ranging from 1.1-6.1%. The
-> I tonnes in 1961-'62 o 40.89 m tonn-
n 1562-'63, The fishery underwent a sharp decline in the second

, Significant improvement in the third year, It
red again during the fourth Year, :

: A major portion of the landings (81-98%)

L dry state, Only during the thirg year an appreciable guantity was
orted out in fresh condition during the period September-Decenber,
1s of monthly disposals of Bhusa Sahal during the four years

shown in Table 171, No set pattern could be discerned regarding

' disposals, but generally the post-monsoon or winter months cons-—

Liuted the peak period,

Wags disposed off

Bhusa Sahal is more susceptible to Chai and Ghai-Chandi., It
1so caught in Suta Torania, Salua and Khepa, Among the sampled
B85, Hukitola (mainl§ Zones I & IT1), main Mshanadi (Zones VI & VII)
Jatadharmchan (Zone VIII) constitute the main fishing grounds

* this species, It is also caught in appreciable guentities in the
er stretches of Devi river and is

reported to form g fishery of
megnitude in the southern distributaries during the summer
05 . The main fishing season for the Species extends from August
February, '

| Unlike many other species, several size gr
¥ the Bhusa Sahal fishery, the size range being

_Ein
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figure 9). The majority were, however, within the size range of 190-
590 mm, with the most prominent mode at 270 mm, The other modes that
are discernible are at 370, 450 and 530 mm stages., : i

Fost-larvae of this Species , measuring 7.0-9.0 mm, were
observed during the months February to July in the Hukitola leoke at
Ghe points of inflow of streams like Kandrapatia, Gobri and Kharnasi,
The period of occurrence of the post-larwae coincides with that of
the same species in West Bengal waters, mainly in the sez at Jaunpus
a5 observed by Sarojini and Nalhotra (1952).

ii) Polydactylus indicus (Shaw )/ ™akkuda Sahaly

Nekkuda Sahzl constituted 2% of the total four-year landings
With 1%s contributions to the total annual landings ranging from .
0.4% in 1963~'64 to 4.4% in 1961~'62, During the Ffirst year (15960-161
it was landed in more or less equal quantities as Bhusa Sahal, However
its fishery distinctly dominated that of the latter in the main lizha=-
nadi and the adjoining waters down to Jatadharmohan., Only in Devi
river Bhusa Sehal dominated the polynemid catches. The predominance
of Nakluda S8zhal was more pronounced and was extended to the whole
of the estusrine system in the Second year, when its total landings
amounted to 25.2 m tonnes, This was followed by = sharp decline in
its fishery all over the estuary during the later two years,

: There was hardly any fresh dispossl of the species during
the later two years, while i% emounted to about 14% and 25% of the
total landings during the years 1960-%1 and 1361="'62 respectivelr,
Details of monthly disposals are depicted in Table 12.

Nakkuda Sahal is mainly caught by Kulkut, Ghai, Chowka arnd
Ghai-Salua, It is also caught in eppreciable numbers by Torznia
and Salua, Zones T and II (Hukitola lake) and Zones VI & VII (main
estuary) constitute the principal areas of availability, It is
2150 available in Zones III and VIII-and in the lower stretches of
Devi river, While the months October-January constitute the mein
season of availability of the Species in the main estuary and Jatg-
dharmohan (Zones VI - VIII), it is fished almost throughout the
year in the Hukitola lake, with the periods April-Augsust and Oectober-
beeember:constituting the more favourable periods.

As in the case of Bhusa Sahal, several aize_gréupe contrs—
buted to the Nakkuda Sahal fishery. The individuals varied in size
from 110-830 mm, with a great majority of them falling within the
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5ize range of 210-470 mn. The size frequency presents s multimodal
furve , with the most prominent mode at 290 mm, followed by those
8% 350, 430 and 570 mm stages (text fig.10).

c¢) PERCHES

i) Lates calcarifer (Bloch) /MBhekti", "Bhekta',"Potti!7

An economically important fish, the Bhekti contributes to

8@ flourishing fishery almost throughout the estuarine system, exclu-
nz the southerrmost distributaries, where it is caught only spari-

ly in Daya and Makra during the summer months. On an average, it

ntributed to 3.7% of the total annual landings and taking the four-

ar period as a whole, it ranked fifth in the order of abundance,

xt to Hilsa, Khoinga, Khasuli snd Chara. The annual landings ranged

om 14,5-30.2 m tonnes. The fishery was more or less steady during

g first three years and showed a sharp decline in the fourth year.

_ Being a highly-prized, quality fish, about 44% of the

afinual landings was disposed off in fresh condition, on an average.
ong the major fisheries, this was exceeded only in the case of

lsa, Even in terms of actual quantities of fresh disposal, Bhekti

3 Second only Lo Hilsa, Details of monthly disposals are shown in

ble 135, As could be seem therefrom, the period August-February

counted for almost the whole lot of fresh disposalp, while dry
osals were spread out throughout the year.

Bhelctd is caught by a variety of gear. It forms the exclu-
€ catch of Juti and the major catch of Bekta, Torsnia, Kukut,
oka, Khadi and Ghai-Chandi. It is also suseeptible to Ghai,

~Salua end Chandi-Chowka-Toranisa,

Bhekti is available all over the estuarine system. The main
ary below Paradip, Hukitolas lake with the adjacent streams and
tadharmohan form the main fishing grounds, with the main estuary
counting for 67.1% of Bhekti observed in the sampled catches of
50-'62 (Table 16), Occasionally heavy cateches of Bhelkti weére also
Bade in Zone V. The Bhekti fishery in Devi river is comparatively

or, It can be seen from Table 17 that Bhekti formed the major
iponent of the sampled catches of 1960-'62 in Zones Vi VLT & VEELE,

The main fishing season for Bhekti extends from July to

aren, with the months October to December accounting for the grea-—
part of the catches.
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Individuals encountered in the commereizl catches ranged
in size from 110-890 mm, with most of them falling within the size
range of 190-390 mm, with a prominent mode at 310 mm (text figure
11). Smaller distinet modes are discernible at 430, 510 and 630 mm
stages. Fully mature individuals were observed in the winter catche
at Jatadharmohan and fingerlings (60-80 mm) in large numbers were
encountered in the same area during January and February.

d) CLUBEOIDS

i) Hilsa ilisha (Hamilton) /TIlish"7

. Hilsa is by far the most important fish of the estuary, but
is subject to very wide fluctuations in the megnitude of its Tishery
While it completely dominated the estuary in the first two Years,
contributing to as much as 38.6% and 32.5% respectively of the total
annrual lendings, its fishery underwent a sharp decline during the
later two years, when it formed only 3.9% and 2.6% respectively of
the totdl annual landings. In fact, there has been o progressive
decline in its landings over the four years , from 309.7 m tonnes in
196061 to only 13.7 m tonnes in 1965-64. The reported 8ilting up of
the inshore areas of the sea adjoining the estuarine mouths snd of

certain interior estuarine areas like Jatadharmohan, might partly -
account for this decline.

- Fresh Hilsa beirg in great demand in the Calcutta market,
the major portion of the landings is exported out in fresh condition,
The fresh disposals ranged from about 65-81% of the annual landings
in the first three years and only during the fourth year it declined
%0 36.4%. It formed 56.4% of the total four-year fresh disposals of
21l species, with its annual contributions renging from 6.9% to as
much as 81.0%. 4s can be seen from Table 14, November-April and

December-May constituted the peak periods of fresh and dry disposals
respectively, :

| Hilss is mgstﬂsusneptihle fo the gill nets Chandi and Soru
and the composite gill net units Chand i-Chowka-Bada, Subtae-Chandi-
Chowka and Soru~Chand i~Chowka. '

Hilsa ascends all parts of the estuarine system, inciuding
the southern distributariss, While above Devi river the main Hiles
fishery occurs during the winter months, it is during the monsoon
months in the southern distributaries., Hukitola (specially Zone I),
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thowmohani (Zone VI), Narayanpur (Zone IV), Ostar (Zone V), Jatadher—
Hohan and Devi river constitute the main fishing grounds. During the
bunper year 1960-'61, as much as 700 maunds of hilsa were at times
landed in a single- operation, involving hundreds of men, boats and
tets, Hilsa formed the major component of the sempled catches of
1960-'62 in FZones I, IV & VI (table 17). It& ascent up the estuary

in huge shoals generally commences -in November and lasts uptohpril,

The length frequenecy distribution of individuals encountered
i the commercial catches presents a unimodal curve, indicating there~
by the narrow range of selectivity of the gear used. The individuals
ganged in size from 125-495 mm, with the 275-355 mm size ETQOUD cons-—
tituting the major bulk, The modal langth was 315 mm,

Mature specimens of Hilsa were observed both during the
fionsoon and winter months. Post-larvae of Hilsa, measuring 4.0-15,0
in, were encountered in large numbers in the Hukitola lake at the
points of inflow of the streams Kandrapatia and Eharnasi from July to
Uetober., This is indicative of the possibility of Hilsa breeding in
ihe Hukitola lalke. Even though Hukitola is close to the Sea, the
breeding evidently occurs during the monscon months, when the sali-
Wity is considerably lowered by the flood waters. The possibility of
similar breeding of Hilsa in the northern part of Chilka lake, when
Lts waters become practically fresh due to discharges from rivers
like Daya, has been suggested by litra and Devasundaram (1954).

Large number of post-larvae of Hilsa, measuring 8.0-17.0 mm
fere seen from June to April in the upper stretches of the main estua~
ff between Paradip and Taldanda, with the heaviest concentration bet-

en Kujang and Taldanda, a stretch of about three miles. This forms
pie fresh water zone of the estuary and it is very likely that this
fegion forms one of the main spawning grounds of Hilsa, both during
#hie monsoon and early winter months., Further, according to Jones and
ienon (1951) and Jones and Sujensingani (1951), Hilsa breeds in the
e reaches of Daya during the monsoon months, as evidenced by the
Pesence of 1ts eggs and larvae. - i

ii) Other Clupecids

| Clupeoids other than Hilsa, comstituted on an average 9.4%
f'the annial landings. The fishes involved were Sardinells 8PPy

firissocles Spp., Nematalosa nasus, Ilisha spp. and Amchoviella Spp.,

:auSe of the inability of the field stalf to identify the indivi-
i8]l species, speeially in dried condition, species-wise data could
0% be obtained, exeept for Nematalosa nasus.

A
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Nematalosa nasus (Bloch), termed lecally as 'Bolong', Formed:
2.0% of the total four-year landings,with its anmual contributions
varying from 1,3-2,7%. The landings were meximum during the first
year (21,5'm tonnes) and declined considerably in tlre subseguent
years. Practically the entire catch was disposed off in dry condi-
tion. Bolong is mainly susceptible to Suta, Khadi and Toraniz—Ssclus.
Although it is encountered in most regions of the estuary, it formed
& glzable fishery from March to September mainly in Devi river and

at Jatadharmohan,

Even though Sardinella spp. together comtributed to 3.7% of
the total four-year landings, they commanded little commercial value
and almost the entire catch was marketed in salt-cured conditien.lo
Sardinella was ever observed in the sampled catches of Zones T - VIII
and almost all the landings were reportedly frem near the mouth of
Devi river. It is possible that at least = part of the ecatch is actua-
11y taken from the inshore waters of the sea adjoining the Devi river
mouth, The fishery was more or less steady during the first three
years, while it inereased considerably during the fourth year. The
annual landings ranged from 16,6 to 44.4 m tonmes.

Thrissocles spp. ('Phasa') were available almost throughout
the estuary and formed a sizable fishery in the main estuary and to
& lesser extent in the Hukitéla lake. The main estuary accounted for
93.5% of Thrissocles spp. in the catches sampled during the peried
1960-'62 (Table 16). AS could be seen from table 17, they formed a
major component (20.5%) of the catches of —— Zone VII during the
pericd, While December-January constituted the mein fishing season
for Thrissocles spp. in the Hukitola lake, it lasted over a longer
period from November to May in the main estuary. Individuals in
commercial catches ranged in size from 100-310 mm, with the srest
najority measuring between 150 and 200 mm. They were caught mainly
by tuta and Soru. T.mystax was the dominant species, the othersbeing
L.purava, T.kemmalensis, T.hamiltonii and T.rambhae.

Post-larvae of T,.mystax measuring 5.5~25,0 mm, were observed
from April to August in all the zones, except Zone IV and V, with
maximum concentrations in the Hukitola lake at the points of inflow
of Fandrapatia, Kharnasi and Ramchandi streams, during the months
of April and May. Post-larvae of T.kammalensis were observed in the
Hulkitola leke during November, while those of T.purava in the main
estuary during Mey~ and June. :: .

. The fishery for Ilisha spp. remained'mﬂﬁafﬁr_lgggaéfaaﬂy
throughout the four years, with the annual landings ranging from



39

#.8-6.5 m tonnes., They formed only 0.9% of the total four-year land-
ings, However, because of.their large size a good portion (about 40%)
0f the landings was disposed off in fresh condition. Lower' Mahanadi
lGone VII), which constituted the main fighing ground, sontriblted

0 83.4% of Ilisha Spp.,observed in the sampled catches of 1960-'62.
ey formed the major component of Zone VIT catches during the period.
the main fishery generally lasted from December to April. They were
i2inly caught by Suta and Soru. Three Species, namely I.elongata,
Laiotius and I.filigera, contributed to the i llislg -c . fishery,

| Except in the first year, when a total of 5.0 m tonnes was
landed , there was hardly any Tishery for Anchoviella spp. They were
aught in very negligible quentities in Mala and Jalei, whose main
€atch consisted of PIrawns,

¢) CATFISHES

The catfishes together contributed to only 1.9% of the total
~year landings, with their asnnual landings varying from 2.5-18,8
tonnes, Pangasius pangasius, Tachysurus spp, and Mystus spp. cons—
suted the main constituents of the catfish fishery. Occasionally
Leogeneiosus militaris was also landed in appreciable gquantities,
tfishes other Than the above formed only a negligible part of mixed
scellaneous catches and as such have been taken under the 'misce-—

2ous ' group in computing catech statistics. i
). Tachysurus spp. formed 1% of the total four-year landings,
erom 2 landing of 11,3 m tonmes in the Tirst year, the fishery
ndled to 1.5 m tonnes in the fourth year, They were available in
the zones almost all through the year, belng more common during
- early winter months. Zones I, II, IV, VI & VIII constituted the
in fishing grounds. They were susceptible to a variety of gear,

cially the Torania, Kukut, Sutz and Soru. T.jella was the most
inant species,

Fangasius pangdsius ("Jalanga") afforded a fishery of some
itude only in the upper stretches, with occassional heavy landings.
nly during the period October-March. Zones IV, V & VI-and the upper
etches of Devi river constituted the main fishing grounds. It was
ceptible to Chandi and Suta-Chandi-Chowka in the main and to a
esfer extent to Chowka, Torania and Rukut,

Mystus spp. are widely 'distributed in the estusrine systen,
ith greater concentration in the lower stretches, specially of the
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maein estuary. September to December constituted the main fishing
season, On an average they contributed to only 0.6% of the totsal
annual landings. Among the five species recdrded, M gulio. M.seen—
ghale and M.apr were more common. They were mainly landed by Salua,
Khadi and Tdrenia, g

f) SCIAENIDS

: The annual landings of sciaenids ranged from 14.8-49.5 m o
nnes, forming 2.6-7.4% of the total annual landings. Several large-
sized forms like Otolithoides biauritus, O.brumneus, Sciaena cuja
and Scisena miles dominated the Sciamenid catehes, This is probably
the Tirst record of 0,brunneus on the east coast of India and thet
too in commercial quentities. A major part (68-94%) of the scizenid
landings was disposed of 4in dry condition, as these constitute low
quality fish.

Sciaenids are landed by a wide variety of gear, the more
important among them being Torania, Yukut, Ghai, Khadi and Salua.
They are widely distributed, with greater concentrations in the
lower stretches. Hukitola lake and the main estuary form the main
fishing grounds. The landings were generally heavier during the carliy
winter months, : 3

&) PRAWNS

X Taken as a group, the prawns constituted ths third most
important group, next only to the mullets and clupeoids, On an aver-
age they contributed to about 12.5% of the total annusl landings.
The annual landings progiessively increased from 73.7 m tonnes in
1960~61 t0 113.9 m tonnes in 1962-'63, after which there was & suldew
cecline, They afforded a fishery of Some magnitude in 2ll the zoneu.
but Hukitola and Jatadharmohan were the main fishing grounds, wherc
the prawns constituted the major component of the catches, While ©i..
winter months formed the main fishing season for prawns in Huliitols,
1t was during the monsoon months in Jatadharmohan and fthe main eu~
tuary. Prawns are most susceptible to Mala, Jalei-and Khadi. Bigger
individuals are also landed by Kukut and Torania. About 10-20% a2
the annual landings were experted out in Tresh condition., Details of
monthly disposals are shown in table 15.

Leander sfyliferus, Penacus indicus, P.carinetus, Metape..
naews brevieornic and Acetes Sp. were more prominent in the catchi:
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“TABLE 15

ZONE-WISE ABUNDANCE (%) OF VARIOUS SPECIES/GROUPS IN

THE SAMPLING ZONES, DURING 1860-162
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PERCENTAGE SPECIES COMPOSITION OF SAMPIED CATCHES IN
VARIOUS ZONES DURING 1960-'62
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fuong the others, mention should be made of Palaemon carcinus,
large-sized males and berried females of which could be chserved

in Tairly large numbers at Chowmohani and Hukitola from February
to April,

6. Summary of the distribution and abundance of
various fisheries in the sampline zones

For reasons already enumerated earlier, the 'Water Zonation
Survey " could not be effectively. carried out and as such the data
 zathered therefrom may not exactly refleet the correct disposition of
the various fisheries in the sampling zones. It is, however, believed
that the available data at least throw some light on the likely
trends and much of it could be confirmed to a large extent by perso-
nal observations, while in some othew the incompleteness of the data
\Was only too glaring, The data presented in tables 16 and 17 reguire
10 be viewed in the light of the above stetement.

). Table 16 presents Zone-wise abundance, in percentagzes, of
various species or groups in the sampling zones for the period 1960-
'62. While Mugil cephalus and M.tade were caught in their largest
umbers in Zone VILL, M,curnesius and Iiza maerolepis were most abun-
nt in Zone I and Mugil pavsia in Zone VIL, Zone IT and Zone VII
nstituted the prineciph| fishing grounds for the polynemids and

rissocles spp. and Ilisha Spp. and the catfishes Mystus spp. and
SUTus spp. Zone I1, closely followed by Zomes VII and VI, formed

E principal fishing grounds for the sciaenids, while the prawns

re most abundant in Zome VIII, followed by Zone II,

s In table 17 is presented the percentage species composition
£ the sampled catches in various zones for the period 1960-'62, Hil-
. conspicuosly dominated the cateches in Zones I, IV and VI, while

&bl and Chara were likewise predominant in Zones V and III respee-

21y« In-Zone VIII prawns were the most predominant, followed by
i and Khoinga, ;

b ODccurrence of fish larvae and juveniles

Mention has already been made in a preceding section regar-
the occurrence of larvae and juveniles under individual species.

onsolidated account is given below of their distribution in time
Space in the estuary.
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Larvae and juveniles of several nen-economic Species were
commonly encountered in the collections, However, the survey also
brought out some important facts regarding a few of the economic
Species. i :

Iarge numbers of post-larvae of Hilsa ilisha. occur during
the monsoon months in Hukitola lake and from June to April in the
upper stretches of the main estuary between Paradip and Taldandz,
specially in the sfretch between Kujang and Taldenda. The occurrence
of eggs and larvae of Hilsa in the lower reaches of Daya has been
reported by earlier workers, as already pointed out in a preceding
section,

. In the area arcund Nuliasahi in Jatadharmohan, large num-
bers of fingerlings of Bhekti (Lates galearifer), measuring 60-80 mm,
were encountered in the collections curing December and January.
This fact combined with the availability of fully ripe specimens in
the area, indicates the possibility of its breeding near this region,
probably in the adjoining inshore waters of the sea. This area can
Serve as a good collection centre for the seed of Bhekti, Jhingran
et al (op. cit.) have reported the occurrence in Chilka lake of
advanced fry and advanced fingerlings of Bhekti during July-August
and September-October respectively and have inferred dune=July as
its likely breeding period. In the case of Mahanadi Bhelti on the
other hand, the breeding period appears %o be a little later, pro-
bably during October-November, = :

Post-larvae of the threadfin Eleutheronema tetradactvlum
could be obtained all over the Hukitola lake from February to June ,
while those of the cultivable fish Megalops “cyprinoides were encoun—
Tered in good numbers from April to August in the ukitola lake,
lower reaches of the main estuary and Jatadharmohan. These are evi--

dently brought in from the inshore arveas of ‘the sea along with the
tide, :

_Several centres for the ‘collection of mullet seed have been
located in the estuary, Fost-larvae and juveniles of Mugil cephalus
were encountered in good numbers from January to May in the Hukitols -
leke, Ramchandi R, and lower Mahanadi. Post-larvee and juyeniles of
M.parsia and M,cunnesius were found in appreciable numbers in the
Hukitola and Tower Mahanadi during November-January and June~July
respectively. Post-larvae of M.corsuls were available in the upper
reaches of the main estuary during the winter months.
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Post-larvae and juverniles of Thrigsocles mystax were encoull-—
tered in appreciable numbers in all the zones, except Zones IV & V,
from April to August. Post-larvae of [.kammalensis were recorded ln
the Hukitola lake and in Jatadharmchan during November.

V. FISH TEATE

As has already been pointed out earlier, the greater por-
tion of the Mahanadi estuarine catches is disposed off along certain
‘resular channels, On an average about 72% of the catches is Sun—dried.
or salt-cured, while the remaining 28% is disposed off in the fresh
condition: Whll& over T0% of the fresh fish is exportea out of the
otote to the Howrah wholesale market, the dry fish is marketed enti-
rely within the State throvgh a serles of haats or shandies, spread
hut all over the Mohanaddi deltaic area and even beyond up to Jajpur
ind. Chandbali.

1. Fresh fish trade

lMore offten than not,specially during the winter season,
fresh fish from distant places like Jatadharmohan and Hukitola region
iE collected at the Tfishineg sround itself by fish merchants or their
Bgents and carried by them to packing centres in their boat, which
elither an ordinary country boat, or a small mechanisSed boat with
itboard motor. During Some years the Orissa Directorate of Fisheries
fias been operating a carrier launch service from Hukitola to Eujang
guring the peak season, collecting hire charges from the fishermen

or fish merchants making use of the launch. The catches made in the
Ficinity of Paradip are mostly landed at Paradip and similarly the
Hulcitola catches are at times landed at Jamboo-ghat or even at Para-
p, if they are not sold off on the fishing ground itself. Quite a

W of the fishermen have to sell their catches to some particular
fish merchants, to whom they are indebted through loans or advance
ents, Others have the choice fo invite bidding from the merchants
landing centres like Paradip and Jamboo ghat, The catches thal zre
ing taken to Kujang from Paradipand Hukitola regions are carried
sht through in boats, while those from Jatadharmohan are taken upic
litutha by bost and from there as head-loads to Kujang. Usually tle
rehants take some ice with them to the fishing grounds for preli-
hary packing and later af Kujang the fishes are finally packed with
ermediate layers of ice in bamboo baskets and sent by truck or

to Cuttack, from where most of it is exported to Howrah. During.
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heries was

the earlier part of the Survey, the State Dept. of F: :
providing the ice and the truck on some fixed charges, while later
on the ice and truck were being provided by a private pa ty (Mesers
Sardar & Bros.). In addition to this a few merchants were transpor-
ting fish thro'! their own trucks or jeeps. ol :

Sy

Some merchants frequent Jambro-ghat and Marsaghai on
bicycles for collecting fresh fish for =ale in towns like Kendrepara
or in haats of the area. For some time a carrier truck was opera-
ting between Jamboo and Jagatpur and the catches thus earried were
being sent %o. Howrah from Jagatpur.

The catches of the Devi river, assembled =% Machgaon during
the peak'season, are taken by merchants in their trucks or jesps to
Cuttack and sent from there to Howrah by rail. Since there is no ice
plant at Machgaon, the merchants carry it from the Bhima Ice Factory,
Cuttack. The occasional heavy catches made in the southern tribu-
teries are usually collected by merchants from Kaluparaghat, Bhusand-
pur’ and Khurda Hoad and they are dispatched from those respective
places to Howrah by rail. -

2. Dry fish trade

During the off-season and when fresh fish merchahis fail to
turn up during the peak sesson, the cateh is either Seld to dry Fish
merchants who frequent the fishing grounds or is dried or cured by
the fishermen themselves. The merchants usvally come in bigz spacious
boats and the curing is done moStly in their boats themselves, wiiile
the fishermen do it either in their boats or on land nearest to the
fishing sround. There is no fixed place, noris there any curing y.ud.
The bilaterally flattened fishes like some of the engraulids, glu-
peids, Silver bellies, and juveniles of many other fishes and small-
sized prawns are usually sun dried,while others are salt cured, For
curing,.an incision is made first on the right side just anterior i
the coudlal fin and then the incision is extended along the dorso-
median line right up to the snout tip; the put and sonad are PEINOVE
and the fish salted and dried. In the case of big individuals of ]
mullets, thresdfins, Hilsa,etc., the gonad is also cured separatelye.

The fish thus dried are generally marketed in a large numbe
of bi-weekly haats or shandies, Spread out all over the Maharzdi
deltaic area and even beyond the north as far up as Jajpur and Chonds
tali. In the haats of the Mahanadi deltaic area the dry fish are
mostly sold by the lacal fishermen, while in the northern regions
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Ghe trade is dominated by merchants from Gopaljipatna and Balkathi,
o collect Mahanadi fish meinly from the Tishing grounds and at
meg also from Kujang and Marsaghai haats . Their boats carry aboub
0-200 maunds of dry fish, Usually these merchants do not themselves
11 the fish in haats . They sell to other retail merchants and
wkers either from their godowns or directly from their boats wher-
wer they are camping, lipst of the fish is taken north, while at

1es they go along the Taldanda canal to Cuttack, Suvarnapur and
HonE i,

i Of the numerous heats only a few are primary haats ,
Where the fish enters the open market for thefirst tinme, Others are
ifed from these haate and hence termed secondary. In addition to
their marketing in haats , dry fish are also sold by hawkers to
Bome extent, In some parts, this is reported to be considerable in
icertain seasons.

[ Weighing of both the dry and fresh fish is done thro' a
3Oquly contrlved balance, known as the "Bissa Kathi", which consists
iof 2 single pan suspended fromﬁhhrrow end of a beavy beam. Only Hilss,
when it is landed in good numbers, is sold by numbers, in terms of
MDEn" (BO) or "KshZn" (16 "PEns").

VI. FPISHING COMMUNITIES, PISHING RIGHTS
AND SOCIO-ECONOMICS :

1. Fishing communities

As has been pointed out earlier, fishing in the Mahanadi's
estuarine areas is carried out by the Koibartas, the caste fishermen
end to a lesser extent by the Ghokas. Subsistence fishing is spora-
dically resorted to by some other higher communities as well, like
the Kondayats, Chowkias (Vaishnav sect), ete, WhEIEiﬂ_uﬂﬂﬂn?entlDﬂml
‘nethods are employed, since they have np legal rights to fish with
nets, In every village where fishermen are present, their houses

are clustered together separately, a little away from the houses of
other communities. Among the refugee fishermen around Jamboo, those
engagzed in fishing belong to the Kshatriya and Sudra sommunities, -
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 refugee fishermen from the Hukitola lake and the adjoining creecks

Government, the'Mokaddeams', speeially those in Prads and Goladhari,

46

2, Fishing rirhts

The system of fishing rishts is not uniform throughout the
estuarine system. The fishermen of the erstwhile Xujang State have
the freedom of unrestricted fishing in the waters sbove Jatadhar-
mohan, for which'if is gathered, they collectively pay en annual tax
of k%501/- to the State Govermment. On the other hand in the rivers
Devi, Daya, Bhargavi, Nun and Makra, definite water areas are annu-
ally leased out by auction to fishermen from the adjoining villages,
#8 such in the latter case, in any water area only those who have
obtained the lease right can fish. There i no Separate licensingz of
the gear anywhere in the system. In addition to the normal Fishermen
community of Koibartas or Keoots, as they are called, fishing is als
carried out by Ghokas, belonging Lo the depressed classes. However,
they do. not have any right to fish with nets and therefore they res-
ort to fishing with bamboo screens (Salua), used as set barriers
along the shore. The fishing rights in the estuarine areas of erst-
while Xujang state, held by its fishermen, are so rigid, as not to
permit new fishermen settling in the area any fishing right, As sueh
the large number of well-equipped and enterprising Bengali fishermen
in the refugee villages of Jamboo, Kharnasi and Hamnagar sre unsble
to resort to their traditional profession. During the early part of

the survey it was found that feirly heavy catches were landed by the

Hamehandi and XKharnasi and there was evenafllourishing assembly cen-
tre in Kharnasi village. This activity came to an abrupt end due to
the strong opposition of the indigenous fishermen.

The fishermen in Sikhar end the ad joining villages in the
upper estuarine stretches of R.Devi do not seem to be engaged in
fishing in any professionsal manner. Many have given up Tishing altos
ther zand taken to ecultivation snd labour. This is apparently due to
the exploitation of the leasing system by the 'Mokaddems' (land lor
It is gathered that prior to the abolition of Zamindari, half of the
froceeds of fishing had to be given over/the 'Mokaddams!, who owned thi
bordering lands, However, with the abolition of Zamindari, the lea-
Sing rights were taken over by the Government, except at Billipara.
But even in those areas where the rights have been taken over by the

have menaged to obtain the lease and as such ggain it is only throug
ihem that the actual fishermen can fish in these waters under condi-
tions, which practically remain the same as before, It is learnt t
the 'Mokaddam' demands 37 paise out of every rupee worth of fish
cauzht,
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‘5. Socip-economics

All the Tishermen are not engaged in fishing. Some have
Tishing altogether, while some others resort to it as =
isubsidiary means of livelihood, the main occupation being agricul-
tural lsbour, or cultivation. Among the rest, some are engaged only
iin fish trade, specially dry fish trade, while the others are enca-
ged both in fishing and to a lesser extent in fish trads.

The majority of fishermen are essentially poor and find it
difficult to make both ends meet out of Tishing alone, dus Lo several
reasons discussed elsewhere, Fractically from almost every family =t
fleast one mele member has migrated to Oaleutta in search of betber
Prospects. The women help their men Tollkk in merketing the catches,
While male children guite often assist their elders in certain fich-
ing operations. ;

Fishing is carried out practically throughout the year,
Bxcept during the floods and during their annual festival "Chaitra
perba", Fishing is not suspended on any day, even though the catches

e gquite poor for five days Trom the 7th to 11th day of each fort-
Hzht. The fishermen often zo to distant areas, cemp there snd fish
$0° several days at a stretch, after which they return to their
fillages to market their catohes and remain there for about a week
r 50 ond during this tinme Tishing remains suspended.

= Educationally The Mehanadi fishermen are guite backward and
Wi percentege of literates among them 1s staggeringly low. There

e schools cnly in a few villages and even where schools are present,
filie Tishermen are often unable to send their children, either for:-
bent of money to finemce their books and clothes or simply because

fic assistance 'of children is needed at home or the fishing ground.

. To-date there are no co-operative societies in any of the

tishing villages. However, a group of nine fishing villages in the
ier streteches of R, Devi (Kaliakone, Nagar, Fatsundarpur, Alasahi,
ling, ete.) have organised themselves into one unit arg have

en some initial action towards forming & comprehensive co-opera-

iive society. Similar initial sction is also reported to have been

i8en by /fishermen of Nuagan and Gajrajpur on the upper stretehes

it Devi Tiver.
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* pectively to 20% and 13% respectively in the years 1962-'63 and

 1ishing effort and consequently production, In remote areas of the
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VII. DISCUSSION AND KECOMMENDATIONS

The essential steps to be undertaken for developing the
Tishing industry of the Mahanadi estuary and to increase Tfish pro-
duction thereby, have been suggested in brief by Shetty (1963). Th
tre elucidated below in detail. :

1. Bacilities for fresh fish disposal

The marketable surplus of fish from the Mahanadi estuarine
system above Devi river (inclusive of it) varied from 802 m tons in
1960-'61 to 564 m tons in 1963-'64. The total lendings from the
estuary seem to have declined since the first year of opbservation,
Further the percentage of fish disposed off in the fresh condition
has decreased from about 38% snd 40% in 1960-'61 =nd 1961='62 res-

1965-'64, with resultant reduction in the income of the primary pro-
ducer, This/essentially due to the lack of & suitable machinery for
fresh fish disposal during a good part of the year and this forms a
major factor limiting the exploitation of the estuary and the' income
of the primary producer.

The marketable surplus figures furnished above, are exclu-
sive of certain guantities of fresh fish disposed off locally at or
near the fishing grounds and of dry fish sold outside the ‘haats',
either through hewkers or straight from the fish merchants' houses.
Taking into consideration such quantities of fish not covered by the
market survey and the likely production of fish Ffrom the southern
tributaries at about 10% each of the merketable surplus, the total
production from the system during 1960-'61 might roughly be put
around 1000 m tons. Taking the average of last four years' fresh fish
disposal percentage, viz. 28%, the value of 1000 m tons is estimated
at about Rw12.3 lakhs, at the rate of Rz 2.50 per kg of quality fresh
iish, as well as guality dry fish, and Re.i.00 and Re.1.50 respec-
tively per kg of low grade fresh and dry fish. This value can be
raised t0/20 lakhs, if an efficient machinery can be brought into use
tor the disposal of the estuarine catch in fresh condition, Binge the
revurns for disposal in dried or cured condition are not comnensurate
with the effort put in, the fishermen turn to other more paying and
less tedious professions. This tendency has become very much pronoun—
ced in recent months, with more snd more of Tishermen taking to
labour in the Paradip Port Project, with resultant reduction in




49

estuary, specially during the off season, Tishing is often restriec-
ted to days when there are haats 1in the area or Just for subsis-

‘tence only, Most of the fishermen of the southern tributsries go for
Tishing to Chilka lake, where there are Suitable facilities to dis-
vose off their catches in fresh condition.

Therefore, in order to step up production from the estuary
and to give more income to the primary producer and more fresh Tish
o the consumer public, i¥ is highly imperative o provide some
essential facilities on an urgent basis, In this regard, the follow-
ing points merit immediate consideration. Good roads are lacking in
imany of the areas, which in fact restrict the movement of vehicles,
T at-all possible, to fair weather only end as such those places are
hot freguented by fish merchsnts on any regulsr basis, Therefore, it
L5 necessary to substantially improve hhe transportation facilities,
by laying all-weather roads to all impor i
the provision of sufficient muber of carri
wronsport the catches from the Fishing gr ;
mnd from the landing centre to the exporting centre respectively,
These facilities are Specially needed for Jatadharmohan and Devi
‘iver areas, Catches from Jatadharmohan are brought by country bosat
£50 Balitutha, from where usually they are carried by fishermen as
Head loads or on slings to Kujang, about seven miles away, The road
Erom Kujang to Balitutha must be converted infto an all-weather road
€0 Pacilitate the movement of ftrucks. Astarang, which forms 2 focal
boint for the South Devi rivep villages, is connected with Cuttaci
ihrough only g xufcha road. It would be advantageous to make this
foad an all-weather one. At least during the winter season, when the
tendings are usually heavy, regular truck service must be Provided
0 collect fish from centres like dJamboo, Marsaghai, Paradip, Bali-
g;tha, Machgaon and Astarang, These must be supplemented by station-
ine carrier launches at Jamboo, Paradip, Balitutha and Machgaon.

In sddition to the one at Kujeng, Flake Tce Plants must be
talled at Some ey centres like Jamboo, Paradip and Machgaon to
lacilitate quitk preservation of the catches.

The above-mentioned places must
centres, so as to facilitat
catches. It will alson help t
frehensive data pertaining to ¢

be made dinto regular land-

€ proper preservation and easy disposal
he fishery biologists to collect com-
atch statisties and fishery biology.
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2. HBstablishment of curing yards

Since at present curing of fish is done under very unhy-
glenic conditions, it is highly imperative to establich a number of
bygienic curing yards, specially in remote areas, which are not
easily accessible to fresh fish merchants, This will merit top-
priority consideration, if immediate provisions cannot be made for
fresh fish disposal, since over B0% of the total landings is dried
or.cured.

3. Establishment of Fishermen Co-operative Societies

Since a large number of fishermen are indebted to Iish mer-
chants through loans, they have no choice in the disposal of théir
catches, which are gquite often delivered on the fishing ground it-
self to the respective merchants, The fishermen, thus, have ng
chance to invite bidding from merchants ot landing places. This
difficulty could be ovefeoms:. by helping the fishermen to get rid of
their obligations to merchants by way of Government loans in kind or
cash, This could further be achieved by erganising regiocnal Fisher-
men Co-operative Societies, to help fishermen pool their resources
ior obtaining better dividends. ;

4. Utilization of East Beneal refugee fishermen

Efforts must be made to utilize the rich experience of East
fengal refugee fishermen resettled in these areas, in order to in-
crease fish production by giving them fishing rights, which they de
not presently have. In the alternative, necessary help in kind or
casn may be provided to equip them for sea-iishing, which they are

repared to undertake. Fishermen of Nagar and Kaliakone on the lower
stretches of Devi river are also anxious to undertake sea~-fishing,
provided necessary help is fortheoming from the Covernment.

5. Exploitation by "Mokaddams"

Exploitation of the leasing system by "llokaddams" along fthe
upper stretches of Devi R., resulting in almost the practical cesse-
tion of fishing by actual Tishermen of the area has already been
referred to above, Necessary zction is required to be taken to see
that only the actual fishermen get the leases, in the interest of
greater yield from the estuary. :
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6. Supply of improved types of gear

As has already been pointed out,over 65% of the gear consist
of gill nets, the majority of which are meant for Hilsa fighing, As
guch, whenever the Hilsa Tishery fails, which has been the gase after
11961, the production from the estuary soes down, since the fishermen
are ill-equipped to exploit other fiches suitably. When Hilsa does
occur in large shoals, the fishermen give their entire attention te
it, almost to the complete negligence of the other fishes. As such,
ii appears that the resources are basically under-exploited, as far
88 the fishes other than Hilsa are concerned. This can best be over-
ome by providing the fishermen with Suitable effective gear, pre-
terably of synthetic materisl. However, before meking any specifie
recommendations , it would be necessary to conduct experimental fish-
ing in the estuary in order to defermine the types and designs of

lEear that are most suitable for exploiting the commercially important
fich stocks of the estuary.

fs Collection of cateh gtatisties and studies on
fishery bioclosy and population dynamics

Detailed studies are required to be carried out.on the fish-
¥ biology and population dynamics of commereially important species
Tishes and prawns of the estuary for further mansgement of the

Sources., This requires total and effective coverage of the produc-

on centres, Of the two Programmes smployed during the present
vey, the market Survey pr

ogramme gives a correct estimate of the
=rletable surplus only =nd not of the total pfoﬂuction._Further, the
monthly dry fish disposel figures obtained through this survey, do
sctually refleet the producticrn trends of the respective months,
ince there is an indefinite time lag between the landing of the
atches and the marketing of the cured fish, On the other hand, the
second programme, viz, the Water Zonation Survey, can yield scecurate
estimates of production trends, month-wise, gear-wise ang area~-wise,if
it ig efTectively implemented. Under the existing conditions. of the
ishing industry, this Programme alone scems most suitable for the
llection of ecatch Statistics and biological data. Por lack of
urficient number of personnel and equipment, this programme could
not be put through.effECtively during the bresent survey. 1n order
to facilitate the effective coverage of fishing grounds, it is nccesg-
Ly to sub-divide the precent eight zones into smaller units =2nd to
necrease the number of sampling days. Further, similar survey should
50 be extended to the Devi river, This will necessarily mean the
E8ing into service of a few more motor boats and survey personnel,’
“tem what the present survey permitted.
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A

2, Location and exploitation of sesd collection centres

. During the present Survey it has been possible to locate
some fairly rich collection centres for the seed of cultivable
brackishwater fishes like Bhekti, mullets and polynemids, These cer-
tres could be profitably exploited for stocking brackishwater farms,
bimilar study should be intensified in the area so far covered and
should further be extended to the Devi wiver,

VIIL SUBURY

In view of the lack of any previous work, s programme of
investigations, aimed at obtaining detailed preliminary information
o1 various aspects of the fish and fisheries of the Mahanadi estua-
rine system, was initiated in 1957 by the Central Inland Fisheries
Research Institute, The results embodied in this report are based on
data collected upto February 1964.

. . The topographical and some hydrological (tenmperature and
salinity) features of the estuary are described. The temperature
showed two peaks, a major one in May-June snd a minor one during
Septenber~October., The salinity pealk coincided with the major tem-
berature peak, &

. Data pertaining to the inventory of fishermen populaticn,
fishing craft and gear are presented village-wise and region-wise.
The different types of gear and their modes of cperation are descri-
vbed. Gill nets are found in maximum rumbers, even though they are
utilised fully only when Hilsa ocours in large shoals,

. Based on the lpeal conditions, two survey designs were
evolved for estimating catch statistics, While one of the desions
consisted of a market survey of dry and fresh fish, the other consis—
ted of sempling fishing units on the fishing ground itself, after
dividing the entire Tishing area into several water zones, The esti-
msted total annmual marketable surplus ranged from 802 t in 60-61 sto
564 t in 63-64. While the clupeoids, largely Hilsa, dominated the
catches during 1960-'61 & 1961-'62, the mullets were most abundart
in the subsequent two years. Polynemids, Bhekti, prawns and scizmenids
also contributed appreciably to the total landings. The guarter
Jecember %o February accounted for the greater portion of the arnu=1l
landings. -












SIIRUEY |,

i

I
]

e e o e e < Pk < T 2 A e e e o

YqUuoW STCTASL] (TT)

Pres s emewr e

i
gutdap I0F
JI0 9Tes ,
Usesy JoI
I9U38UA |
Tusodstn ,
Jo epom |
ATNTT

QUYSTam 8sTH

i
1
1
1
!w&ﬂo@ﬂ@.
i

SRR e s T e e N RO S _, ;
(erat 1 i i 1 i ! i .
=gagod IT) | i i P i ! ! ;
gotoads ) ; i i ! ! y :
yore JO | i : } B wors ) gnew ¥ )
Aqdieo | qudnwo | U0ty | puncdasd, epewt | ~wxedo ; go *of | savoq | usi,
HSTJ ; soroedg ; -Tpuoo , SUTYSTy, sTuey , JO ;¥ OZTg ,JO O JOO "OH, °
M0 TERRL L 0 CON | SIIOH T ATUN 50 WoTATSodoy , °TH

LR R B R R R R R R A i ._MD..C..O.E Pcmu-H.HS-O AHH_
SUl UT UOT]BAISS(O JO S94Bp omg oyl

useangaq

4IUn eyl J0J SATp SUTUSTI Jo "ON
Terrrrnan MHHPMHGQO SATUL JO .OE

Ferrssasnnoas UOTABAIO SO aser Jo @Pﬁm
R A R UOTIEAISSHO JO 298]

e e e i o e e e

cArengey] TPEUCUY] wWoLi ©4ED

L R R R nw..w.ﬁch.ﬁ ,HO waﬂmh_ﬁ..“
Srrctremrena s Jodonznby JO oliEg
sue s wGDNN MQHHQEﬁm

i QIO FTS-JTUNTET-40T) F 4055 Uoavy THIOE 50 ToTaperron Jo3 wHIoFouy
14 BUIOJOI]

-.l.l..l.!.l..rll_.l-.rt.lll.l..__trl:l.l.n c.t...l.—!.!|.'<Ii..1|i_.!r<1<l‘u.flllu!u..—.‘_ .rl-.rl—i.luli.n..t.ll..ll_ ||||||||| Ihri.l.ill.tc||.. J.-.,-.1Ir|h<-l|i el ae 0.

_ , _ i , _ : 1 *£a0 eun b oqrsuvag i

1 t [ ; f i A I i HOTRUSH LR :

; J . ; Tesod, ; i et g _ plos, 1

j ) n I8N0 | [ —5Tp Jo epom, i 1 “asaem £ e &I, (dureoy

: ; n 33e1 1 DLUS ATSNTT IFeyg, ; *@oJuos, siyg og ! Amu 984, SUTUSTI)

' R R ,,l--uﬂmwpumwmw._ e I2A0 78T, pLos Jfaepucoss, qudnoag ! -gww Jo; @oJuos,
] ; 8T®Bs | (8q[ Ur) soduios |, _ SRTILIUBNY, SOTITIURNY, UOJIT JT, souo Auw { (§) ewey, JO euey; I9TTRL
SO "8 Je7 | AIvpucoes uoag _Aamﬁﬁ.dm, SOTCE AT, fro3aei, SUTDUTOUT ﬁ-r BOAUCET T T —aL a0
:nmmﬂmmwuummmeﬂH-Mummmmwt Uystl fap jo | WOLT SULATIIB USTY JO, Jo suwy, Jeuqety | AIeutad WOIT Jy , JoTEs
— SR PIOS T auSTes Tesos , sudgah AIp osa-sorosig T SOTLACHE T o B SO

BEs s rrrrssarenRndn

*UJUOU JUSLIND ( FT)
Hjuow snotavad (T) syy ur
COM] Bl Usshleq sA®Bp goiaw

.U-ua.Cu..A.d-n UOT

saqEp
W Jo Jaquiyy *
3BATISGO 38BT Jo equ(
UOTqeAIDSqC I6 ajuog *

.
i

L SR I R R T

1
o LR T S

JOABAILS TUU
oi{Iull JOO BWBy °T

AR R

i

BHETTTA
ST pue
(1 AURYD Iall
(i J0 aumy

1
|
(H ]
11
il
(]
il
il

DR, "2















9.
10.
ET
T2
155

Family
14.
15.
1653
i
18,
19,
20,
27
20,
A

24,

Bub=order

61

. Gudusia chapra (Hamilton)

Ilisha motius (Hamilton) "Pholera"

Ilisha filigera (Valenciennes) "Pholeral
Ilishae elongata (Bennett) "Pholera®
Gonialosa mammina (Hemilton)

Harenguls punctata (Ruppel)

: Engraulidae

Thrissocles mystax (Schneider) "Phasa®

Thrissocles kommalensis Bleeker "Phasa!

Thrissocles puravae (Hamilton) "Phasa"
Thrissocles hamiltonii (Gray) "Phasa"
Thrisgocles rambhae (Chaudhuri) "Phasa'
Coilis ramcarati (Hamilton) "Olai®
Coilia borneensis Bleeker "0lai"

Coilia reynaldd Cuvier & Vaienciennes "Olait

Setipinns phasa (Hamilton) "Fhasa" _
Setipinna taty (Cuvier & Valenciennes) "Phasa!
Anchoviella tri (Bleeker) Mdanohar"

: Chirocentroidedi

Pamily ¢ Chirocentridae

2io0

Chirocentrus dorsb (Forskal)

Sub-order : Chanoidedi

26.

¢ Chanidae

Chenos chanos (Forskal) "Shiba khoinga'

iSub-order : lNotopterocidei

Family

LI

: Notopteridae

Hotopterus notopterus (Pallas)
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APPENDTX V
RAFT AND -TAC
{a) ZOVAL TOTAIS
w7 w 3 ¥ Ll
@ @ 8 35
Eaocle BLdl 0. | 28
- SEalcagan B E) S5 Bl
- .u; Ew | -g E =} T e 3 st ;_-s
ZONE ou® | LudE 2 sl SRl
e g [lmo8an oy 2E
= st | =2 | Sge e
GumilaEoae | 20 P e
TACKIE I e AR - = uE R = e [ :
AND k el L)
FISHERMEN = = =
e b E' E‘ gl : 'éw:-!' :Ht w
- oo o R ST
EEES | 2848 & Bws 25 &L
.§ (A = o a .E = §| el g
g f | Em | sgRE] £e e
: L= M =] =0 A & n £ 85
T. NETS ° ;
. (a) GILL NETS :
1. Chandi 6328 13299 3554 5% 23240
2. Suta 252 4730 1@ - 5001
3. Chowka 1126 1641 1700 - 4467
4, Bhasani or Chouhara 29 331 - - 360
5, Soru 114 - 15 - 129v
6. Jagar 15 - 1070 - 1085
7. Ghai - 2995 - - 2095. .
8, Bhekti - - a0 - e OO
6. Noli - - - 114 Al
10. Bada - - 18 - 13
11. Menji - - - 460 460
~{b) DRAG NETS \
1, Ehadi 9 527 168 2525 3229
2, Patua - - - 2052 2652
3. Jalei 230 To4 - 034
(c) SEINES o, ;
1, Thorania 841 244 - - 4089
2. Kakut 123 - - - 12
3. Ber 1 - - - =
{d) SETLXRRIERS ) ;.
1. Sahal - - 10 = 10°
2. Salua 419 1508 - - 1927
3. Gora or Patajal 35 - - - 35.°
(e) CAST NETS 2 .
1. Khepa 285 655 940
2. Khepla or Jakijal 44 44
(f) BRG NET
1. Mala 48 3T 395
(g) SCOOP NET : :
1? Pelana 24 106 13 143
(h) HOOKS & LINES ;
1, Long lines 4350 4 4354
(1) SPEAR
1. Tuti 15 15
(j) NOT CLASSIFIED
1, Kekenda 94 94
2. Khadi/Jagar 137 137.
3. Kutia 158 158
4. Xhia 36 - S35
5. Dora 1 .1_
II, BOAIS :
1, Lorge 85 20 .3 08
2. Medium 18 56 14 88
3, Small 28 83 185 4 300,
&, Unspecified 178 796 48 215 1237.
Total 309 859 289 236 1733
1IT, FISHERMEN 1106 - 2602 2319 751
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' CRAFT ?-t" .7 |Village".
TACKLE AND Lo
FISHERMEN

Bandhakata
Gafajanga
Pentha
Nuagan
Dhaniapara
Botira
Antai

Sashahipara _-
Talasangha

| Berhum
Tikhiri

el |

I.NmS' G .
- (a) 6ILLHET :8 .
1, Chandfiit: & R © 8139 60.111 185 75 25 135 68 48 380 56
12 Bute = S s 3 ; ' i3 - 25
3i Chowka _ 50 44 7430 10 182 48
4} Bhasani or Chouhara :
5. Soru : . 114 -,
8, Jagar : i
7. Ghai e
8, BHekti
Os Noli
10; Bada
11, Menji
(b) DRAG NET " -
"1, Ehadi i
2, Patua
3. Jalei T 2. 28 8 4 14 % 5 1
(¢) SEINE NET _ :
‘1, Thorania i 70 :
"85 Kulaut : L
. Ber e !
{d) SET-BARRIER .
1. Sahal : e
2. Salua i f
3+ Gora or Patajal
(e} CAST NET
‘1, Khepa ®
&, Khepla or Jakijal 1 : i :
(2) BAG NET : e
i. Mala - e R e o
{z) scoop NET ' : ,
1. Pelana : 1 : 2 %
(h} HOOKS & LINES Mgt
1. Long lines
(i) SPEAR y
1, Juti SRS
{3) NOT CLASSIFIED
1., Kekenda
2. Khadi/Jagar ‘ s e
3. Kutia
4, Khia A
5, Dora
II. BCATS - :
1. Large # - 45 SEAR R 3
*5: Mediwm i g :
30 Small | Al : .
4, Unspecified 49 o R 1 19° .3: 2> 10
5, Total : #1112 % a5 T qo 3 2019 7
IIT. FISHERMEN 6 3318 H{WPERI{ 5 28 9 7 81 11
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DISTRICT ~ | .
SUB-DIVISION KENDRAPARA i P &
| THANA PATKURA . ;

CRAFT Village
TACKLIE &
FISHERMEN

s

Teragaon
Gardromitq
Athabatia
Danharmunda
Patulipanka
Khurusia
Ostar
Gotanoi
Karmakul
Balikuda
Badapal .
Palash

| Dashipur

u'Bagﬁafdia
Uarsaghai
Narayanpur

i 444 176 520 50 120 8 16 4816 T2 i6 56 @ 92

oo 22 30 5 23 .

a, 41 104 10 48 46 4 12 49 Vg
- ;

T 4 % T8 8l Tk 8

: 84 18 27 18 50 68 3
2, 6 1 _ 880 & 3

2e 136 34
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4. 12 2 5 9
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District’ =R
ANhena- e e —

Jagati
|[mestpur

Jamboo
Basiniggar -

Kurutapanga -
Baradiha
Babar . .
B!'!ﬂ’md =
ﬁiﬁrﬁnshi

uangllm
Baulpara-:
Palli
I Bazarpur

. Sathf&ﬁ-&t:;{
nje

Iy NETs

(n) GILL NET :
1. Chandi 99 24 36 96 ‘24 76 AT 15 25 10 15 * 85 120
2: Suta 82 : . ChaE 2 .
2. Chowka 42 i 6 10 4 6 * 28
#4¢ Bhasani or 3
Chouhara 4
5. Soru
8. Jagar 15
1. Ghai
B. Bhekti
9 Noli
16, Bada
11, Yonji
() DRAG NET :
1, Ehadi 3 “ 2
2, Potua e !
3, Jalei 10 I 4
{¢) SEINE NET A ! : :
1. Porania - 22 i 4
2 HKulut z
3, Ber 1
(2) SnT-PARRIER
L, weahal
2, Salua
3. Gora op
Patajal 1% B 15
{¢) CAST NET
1., Lhepa :
%y Ehepla or
Jakijal 23 15 (] :
£) BiG NET
1, Mala
{#) SCOOP NET
1, Pelana 4
{h) HCOK.L & LINES
. Long Lines 3150 1200 :
i) SPEAR _ ,
. Juti 3 ey I
i) NOT CL4SSIFIED '
- Hekenda
Khadl/n}'agar i
kutia g
Khia Lo :
Dora. = 1
IT. BOATE” .° ; )
7. Medimm FE L FE 3
3« Small 4 1 o 3 y :
4, Unspecified 4 : 13 i 3 i
5. Total 8 4 180 7 i 6 1
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{b)VILLAGE-WISE FIGURES _
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Joyasankha phr ;

Vijoyanagar
Jeelanashi

Khomar

Gookhakhati
Sanagan
Jadupur
Gaurdabalpur
Chandiapgli'il
Sahabazpur
Orota =
Sankhapada

. Tertulia

(
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3
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Arakhia
Kartuta
Malasahi
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Gajagajpur
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