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FOREWORD

At present considerable attention is being paid towards
development of inland fisheries all over India, Availebility of
the required guantiby of quality fish seed for stocking the vast
areas of inland waters 18 the most important reguisite for achiev-
ing the fish production target. The present collection of fish seed
from riverine sources and fish seed production by induced breeding
ig very inadequate compared to the actual requirement in.the couniry.
To achieve self sufficiency in regard to fish seed, it is necessary
to find out new areas of availability of quality fish seed in suffi-
eiently large quantities. With a view to achieve this object a pilot
scheme to prospect areas of occurrence of quality fish seed was under-
taken by this Institute in collaboration with the Departments of
Fisheries of Uttar Pradesh and Gujarat during the fish breeding sea-
son (June-August) 1964.

This report embodies the resulits of irnvestigations carried
gut in this connection by the Riverine Sub-station of this Institute
gt Allshabad, mainly in the Ganga river sgystem in U.F. and partly in
the Narbada river system in Gujarat. The investigations were carried
out by a team of workers under the supervision and guidance of DIr,
V.G, Jhingran assisted by Shri J.C. Mzlhotra, Research Officer at
fllahabad Sub-station. The report has been prepered by Ir. V.G. Jhin-
gran who was in overall charge of the investigetions. The names of
persons who carried out the work and subseguent laboratory analysis
of material and data sre as shown below:

1. Shri S.,J. Keramchendani, Research Officer
(Camp~in-Charge, Sisodra)

2. Shri K.K. Ghosh, Assistant Research Officer
(Camp-in~-Charge, Kishanpur)

3. Shri Ravish Chandra, Assistant Research Officer
(Camp-in-Charge, Gonribaha)

4, Shri H.4, Khan, Assistant Research Officer
(Camp-in~Charge, Mahewa/Jamunapur )

5. Shri A.G., Jhingran, Assistant Ressarch Officer
(Camp-in-Charge, Tajpur, Moradabad)

6, Shri D,V. Pahwa, Senier Research Assistant
(Camp-in-Charge, Sardarnagar, Bareilly)
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7. Shri 3.P. Singh, Senior Survey Assistant

8. Shri M.J, Bhagat, Senior Survey Assistant

9. Shri C,B. Srivastava, Senior Survey Assistant
10. Shri X.P.- Srivastava, Survey Assistant

11, Shri S. Jena, Research Assistant

12, Shri R.K, Saxena, Survey Assistant .
13. Shri S.K. Wishard, Survey Assistant
14. Shri G.XN. Srivastava, Survey Assistant
15. Shri M.D. Pisolkar, Su}vey Agsistant

16. Shri V.R. Desai, Research Assistant
(Camp-in-Charge, Rania)

17. Shri S.N. Mehrotra, Research Assistant

18. Shri M.Y. Kemal, Research Assistant

19. Shri M.R. Sinha, Research Assistant

20. Shrd J.K, Verma, Hesearch Assistant

21. Shri N.K, Srivastava, Junior survey Assistant

22, Shri D.N. Srivastava, Junior ourvey Assistant

23. 8hri B. Ghosh, Junior Survey ﬁssis¢ént-

24. Shri A.K. Chatterji, Junior Survey Assistant

Staff of the Fisheries Extension Unit, Allahabad:

25. Shri H.G, Hingorani, Assistant Fisheries
Extension Officer (Camp-in-Charge, Baluha).

26. Shri B,K. Sharma, Fisheries Extension Assistant

The Staff of the Department of Fisheries Uttar Pradesh

who participated in the field investigations were:

27. Shri Ram Phal, Fisheries Inspector

28, Shri B.D. Agarwal, Fisheries Inspector

29, Shri B.L. Shah, Fisheries Inspector

30. Bhri A.H. Khan, Ficheries Development Worker
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31, Shri V.K. Saxena, Pisheries Development Worker

1 Phe Staff of the Department of Fisheries, Gujarat
who participated in the field investizations were:

52. Shri Gopal Krishna, Fisheries Officer
33. Shri R.M. Vyas, Fisheries Assistant
34, Shri K.V. lathewa, Fisheries Assistant
. 35, Shri I.5. Mansuri, Fisheries Assistant
36. Shri K.V. Thampan, Pisheries Assistant
37. Shri Chandy, Fisheries Assistant

In addition,seventeen members of the subordinate survices
0f this Institute and the Fisheries Extension Unit, £llshabad, six
shermen, each appointed by the Department of Fisheriss, Uttar
desh and Gujarat helped in the work. The following eight spawn
ectors from Midnapore Distriet of West Bengal were specially
cruited to assist in this work with their empirical knowledge
ithered through generations of professional field experience.

38. Shri Surendra Nath Burmen - Vill. Rajnagar s
0. Butpudtaag .- oo

West Bengal.
39. Shri Balram Burman ' =dio=
40. Shri Atul Burman- —do-
41, Shri Sudharsan Kumer Burman —do-
42. Shri Niranjan Kumar Burmsan —d 0~
43, Shri Banshi Bhanja —do-
44, Shri Prodyat Kumar Bhanja ~do-
45, Shri Gour Hari Bhanja ~do-

These investigations have contributed considerably not only
cating a few very good sources of quality fish seed, which, if
bed commercially by the States concerned, will augment fish
ion by culture operations but also by elucidating the envi-
al factors responsible for the occurrence and concentration
seed in rivers in time and space, and by lsying down an
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uniform pattern of future spawn prospecting and collection opera-
tions by Centre and the States with a view to achieving 5 fuller
appraisal of the riverine fish seed resources on a natiomwide basis.
Such an approach is essential in plloting a planned Tisheries deve-
lopment of the country. Another achievement of these operations has
been the training of several State Department personnel and local
fishermen in spawn collection technique %o create an incentive in
scientific fish seed collection,

These investigations were carried out with the effective
co-operation from the Departments of Fisheries, Uttar Pradesh and
Gujarat who spared staff and material for suceessful implementation
of the project. It is hoped that this report will be belpiul to
those who are engaged in prospecting areas of occurrence of guality
Tish seed and establishment of effective spawn collection centres
in different parts of the country. It is a privilege to place on
record the big lead given in this work by Shri G,N. Mitra, Pisheries
Development Advisér, with his valuable suggestions, encouragement and
assistance throughout the course of this work.

B.S. Bhimachar
March 5, 1965 DIRECTOR
Central Inland Fisheries
Research Institute,
Barrackpore,
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I. INTRODUCTION 5

Hatehlings and early fry of the major carps, Labeo rohita,
£ fatla catla, Cirrhina mrigala and Iabeo calbasu, commonly called
spawn or fish seed, arec collected during the South-West monsoon
P monthas for piscieuiture from most of the rivers of the country where
| these species occur, As the breeding season of major carps is common
P With many other species of fish, especially the minor carps, the
rlverine spawn often comprises a mixture of species both desirable
and undesirable from the point of wiew of fish culture. While inten-
| Sive collection of spawn is made in certain sections of many rivers
ot the country, a systematic comprehensive survey of spawn resources,
pexcept in the case of River Mahanadi in Orissa, is not known to have
been done. The industry is largely in private hands in Fastern India
and nelther the spawn collection nets (shoobing nets) nor the methods
of collection and measurement of spawn are as yet standardised. There
1S also no adequate administrative machinery to compile and maintain
‘nation-wide spawn collection estimates., Knowledgze of the behaviour of
spawn with reference to the hydrodynamics of the river concerned and
its availability in time, space, guality and quantity with reference
to physico-~chemical, hydro-biological and meteorological conditions
15 also very meagre,

IT. AIMS AND CBJECTS
=

1. To prospect for new sources of fish seed in the rivers and
iStreams of the country to privide a fillip to fish culture,

b 2. To train local fishermen and other personnel in riverine
‘Spawn collection technique.

3. To elucidate factors responsible for fluctuations in abun-
¢ of quality fish seed and to prediet its availability in time
Space.

" 4, To evolve and standardise spawn collection nets and the
igue of collecting, and measuring fish seed on all-India basis
e to different current, depth and hydrographical conditions,
‘ocess essential for build{ng up country-wide estimates of spawn
d, and its fluctuations from year to year which have an obvious
%” e in piloting a planned development of the Tisheries of the
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Investigations were taken nn in the Statns of Gttar
Pradesh and Gujarat in 1954 and the gniding principla in the
cholce of centres was two fold viz,:

l. A systematic svavn svrvey of the River Jumna
cormencing in 1964 from the conflnence of Jumna with the River
Gancs
Ganga,

2. Areas vhere the States wonld like thaip sSpawn
¢collection centres to be located to suit their needs in fisheries
development plan,

An essential pre-reguisite to choose potentially
successfnl centres .for spawn servey both from the voints of view
of the bulk availability of ouwality fish seed as well as from
their ohysical approach and accessibility for fisheries develop-
ment, is to ascertain, in advance, the fish fanna of the re~ion
and Ehe natvre of riparian terrain and drainaze, To channalise
effort along lines likely to vrove fraitfel, river stretches,
within which spawn collection centres were to be located, were
first selected and the exact choice of ecentres was made after a
dTe-monsoon snrvey of the selected stretches, Fiswre 1 shows on
a2 map ol India the geosravhical location of river stretches sup-
veyed and the centres where spawn prospectineg investizations
were condicted, The details of river stretches surveyed, sites
preliminarily examined and centres finally chosen for investica-
tion are presented in Table 1,

Column 2 of this table shows the river stretches
surveyed and column 3 the sites in the Ziver stretches which
Were examined in detail as to their technical suitability snch
as bank contonr, proximity %o village, rail and road connections
with neighbouring towns and cities, post and telesravh commini-
cations, community development bloecr in.which located and avail-
ability of ditches and nonds in the vicinity to serve as rearing
nits, norseries ete, The above data in resvect of these sites
has been ‘catalogied in the Allahabad Snh=station of the Central
Inland Wisheries Research Institnte and is not reprodiiced here,
Column 4 of Table 1 shows the sites finally selected for inves-
tization in the 1964 monsoon months (June-September),
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L total of 714 lm, in eizht stretches of seven rivers,
as detailed in Table 1, were covered in the pre-monsoon Survey
in the States of "ttar >radesh and Gnjaratl, 41 sites were
examined in detafl in all the eight river stretches surveyed and
finally eileht centres were selected for snawn vrospecting. The
tonographical and zapgranhical details of each centre investiza-
ted are siven in the account nnder relevant centres,

IV. MATSRIAT, AND MBTEODS,

g ol A . e i, 8 il s e el L

Method of Collection of spawn

Nete of 3 mesh sizes viz, 1/8", 1/15" and combination
of 1/8" and 1/18" (front half 1/13" and rear half 1/8" mesh)
each of the dimensions: length 320 cm. width at month 312 cm.,
height of mouth S1 cm. and rinz dlameter 23 cm,, called here
Midnapore nets*l, were used alongwith the State Denartment nets
(ittap Pradesh nets in .P, Centres and Gujarat nets in Gujarat
Centres) for snawn collection. The tail piece (Gamcha) of
Midnapore nets were made of handloom sgnare nebtting eloth and
measired: Lencth 188 em, Height 52 cm. and Width at rear end
44 om. The details of shape, desizn, placings of cut pleces
and vositions of seams of Hiénapore nets to impart to it a
stpeam lined shape, alongwith Gamcha, are shown in Panel A of
Fignre 2a, Panel 3 of this fisnre shows a B.P, State net and
Panel C a Gujarat net of the type used at Sisodra, The pattern
of weave and twist in twine of each net is shown in Pisnre 2b,
The nets were operated rownd the clock (twenty four hours) during
the entire season, 3-5 departmental, 3 Midnapore of 1/8" and
one each of 1/15" and 1/3"=1/13" hets were vsed dnring periods
of spawn availability. There was a heavy wear and tear of nets
die to their contimious round the clock operation. Occasionally
due to nonavailability of renlacements the net nambers under
operation varied vhich has been dnly taken into acconnt,

e e e il St . T A S8, . e Wl Sl S e L T e

¥1 Obtained in 1964 from M/s.National Tishery Touipmaents Manu-
facturing Co,, 139 R,Y,%wha Noad, Calcntta-28, The cost of 1/8"
nettine was 0,69 p. per yard; of 1/16" 0,83 p, pver yard and of
Gamcha cloth 1,05 p. per yard. Also obtainable from fisherlies
ednipment dealers in '.Bengal notably Fish Secd Syndicate Lid.
5,Dobson Lane(lew C,I.T, Road), Howrah, and General Marketing
Cd. 12, Netaji Road, Calcutta-l.
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whenever it ocenrred, in comonting catch per »nit of effort, 41l
nets in ".P, centre vere tanned with "Gab", The position of
¥idnapore and Devartmental nets were randomly staggered from

day to day to render a comparison of the catching aefficlency
between Midnanore and Departmental nets as well as amonz the
Midnapore nets of various meshes poscible. The nets were
stitably orientated at angles of optimmm cnrrent every two hours
or earlier. The current direction was adjudged by floatinz a
meter lonz twine at the end of which a cork was tied. The twine
was fixed to a pole which was nlaced in front of the centre of
the net mouth, The record of current Airectison was made in
@egrees vith reference to North using 2 magnetic compass. For
Scooping, the contents of the %tail niace were acemulated =zt

its rear extremity by zently moving the arm below the tail

blaece down the direction of the current, The spavn was then
scooped immediately in an aluminium scooping cun of appropriate
size, The periodicity of scoovning depended on the intensity of
eollection, In extremely heavy collaction scoonings were done
every ten minates,

Method of Measiring Spawn

e Collections were measured in 6 ozs,(170.4 ml,), 3 ozs.
(85,2 ml,), 1% ozs. (42,6 ml,), ¥ ozs,(14.2 nl.), 0.23 oz. (3.5 ml.),
0.042 oz.(i.? ml,) perforated alumininm measnrine cups, depend-

ing wpon their bulk, by the following method,

s As soon as a collection was removed.from the net it

was strained through two sieves nlaced one above the other, The
pper one was a large meshed sieve and the lower one made of
mislin, The spawn was collected in the mnslin sieve and mea-

sSured by scooping with the appropriate measuring cup filled upto
the brim, the mass looking like jelly, Two hourly records of

Spawn coilected in each of the four types of nets viz.Midnanore
‘nets of 3 meshes and departmental nets, were maintained, and

from the data thus ohtained, daily catech per net-hour was computed.
Catch per net hour has been wused as a measnre of abundance of
Spawn, For mutnal comparison of the spawn yield of different
centres, even on different river systems, by a single index,
§§a§3pai_catch per net baken by lﬁ%“ meshed Midnapore net has been
‘derived, BSuch an index wonld prove usefnl as a measnre of

Seasonal abundance of spawn in future on all Tndia basis if the
shooting nets are standardised and adopted by all states uniformly.




Method of Transporting Spawn

For packing in alkathene bags under oxygen, % of the
bap of the dimension 74 x 46 cm, and of capacity 31000 ml. was
filled with river water and 3 ozs. cup measure of spawn liberated
in the bag for Journeys exceeding 24 hours, For journeys upto
24 hours 6 o0zs., cup measure were packed in alkathene bags. The
existing air above the water level was expelled by pressing
the bag. The bag was then placed in the packing tin (4 gallon
kerosin oil tin with a 1id) and kept close to the oxygen
cylinder, The tubing of the cylinder, with a glass tube attached,
was then inserted in the bag and gas gently let in. When the
walls of the bag fully bloated up and began touching the tin
sides the mouth of the bag was tied air tight in the manner as
done in a foot=ball bladder,

The number of hatchlings or early fry which a stan-
dard measuring cup can hold naturally depends upon thelr size,
To determine the mumber of fry which are contained in an
ounce of spawn (without loose water in the measuring cup),

21 cup measures of spawn were preserved in A9 formalin in the
field and their number per ounce vhysically enumerated, The

average length of fry counted was also computed, The number

of hatchlingzs per ounce of spawn alongwith their average size
or length range are shown in Appendix 1., The average number

of hatchlings (size: abont 6 mm,) per ounce worked out to be

approximately 10,000, : :

Method of Spawn cuality Analysis

Spavn guality has been determined by two methods
viz. microscopic examination at spawn stage and by rearing
in earthen pots and/or improvised rearing pits and/or State
nurseries., For microscopic examination a special_slideé
measnring 90 x 55 mm, showing 6-10 mm. markings with a double
row was prepared. Figure 3 shows the slide. The fry were
arranged with their heads touching the glass wall or the index
line in the middle of the slide, the posterior extremities of
their tails showing the length 1n millimetres. :

The oriteria for identifying hatechlings, larvae and
post-larvae of carps fprom non-carps and further, of ma jor
carps from minor carps were &as under.
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s The shape of yolk sacj; presence or absence of
segmentation and oil globules in yolk; presence OT absence of
barbels; position of paired and unpaired fins in addition to
body profile and manner of locomotion of live fry were the main
characters on the basis of which fish groups were identifiled.
Carps were further identified into major and minor carps by
the following characters,.

At abont 6 mm., lonz stage if the hatchlings had oval,
posteriorly elongated volk sac, they were regarded as pertain-
ing to major carps.

At ‘36 mm, long stage persistence of yolk sac, of the
shape characteristic of carps, was taken as a distinguishing
feature of major carps., Since minor carps develop a dorsal
£in at this stage, fry with undeveloped dorsal fin though with
yolk sac absorbed, were still taken as major carps. Further,
fry with a developed dorsal fin but having more than 11 undivi-
ded rays were also included among major carps.

At ¢ 6 mm, long stage presence of an oval, posteriorly
elongated yolk sac was taken as a character typical, of carps
(major or minor) and, in the absence of any authentic characters
to identify them, those with broad yolk sac at the anterior end
at the size between 5.5-8 mm, length were talrerd as major carps
and those with narrow(disappearing) yolk sac at that point were .
treated as minor carps. Considering the present state of
knowledge categorisation of carp hatchlings smaller than 5.5 mm.
long was not possible and all such cases werc relegated in the
category of "minor carps"., This procedure is likely to under-
estimate the major carp percentage and correspondingly over=
astimate the minor carps, a process considered safe in view of
the ultimate utility of the investigation in the commercial
exploitation of sites. | T

The identification of major and minor carps upto
species at the hatchling stage was not possible due to lacunae
in scientific knowledge. The specles composition of the spawn
eollected was determined by rearing sSpawn samples, independently
for each flood as far as possible, upto identifiable stages.
However, it may be borne in mind Inat the species composition
detarmined by rearing spawn does not roflect the true composi-
tion of the spawn owing to the well known phenomenon of diff-
evential mortalities which different species are subjected to
in different nurseries,
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Generally, on account of reasons stated above, micros~
copic examination of spawn underestimated major carps in the
collection and mirsexry rearing resulted in much higher vercen=-
tage valune of major carps, Till such time as Spawn guality
taking into account differential mortality in mursery, can 59
predicted in advance, practical consideration deem a éefinition
of spawn gquality to be made only in terms of mirsery rearings.
This definition has been adopted here for the present. The
higher the percentage of major carps in nursery rearings the
superior the spawn quality was considered to be,

Hvdrodynamical characters

Flood level

If a Public Works Department or Railway gauge was not
available in the wvicinity of site, water level was recorded
every two hours to the nearest cm, by means of an 3 M, long
pole with a rounded wooden disc fixed at a dlstance of about
half a meter from bottom and marked in metric system from disc
to bop, It was necessary to shift the pole frequently and
recallberate it every time it was shifted, As relative measure
of change in water level was of significance rather than its
absolute valne in terms of mean sea level either the pole
reading taken on the first day of observation was taken as zero
or in case where a gauge was available the readings of the
latter were recorded as they were, :

Current Velocity

Current wvelocity of surface Wwater at collection site
was approximately measured by means of a ecork float (Top diameter
2"y bottom diameter 1" and height 1#") set a drift in the ourvent.
The time taken for the cork to drift 50 ft. was recorded., On
account of interference with wind this method yielded unsatis-
factory results especlally on windy days. At Sisodra centre on
River Narbada sub-surface water velocity was determined by
inserting into the cork a spinning needle riveted on a brass
base, The Sisodra values of sub=surface eurrent velocity are,
therefore, not comparable with other centres but furnish
a satisfactory relative idea of water velocity for that centre.

Current Direction

(Method described earlier under "Method of colleetion
of spawn" in context with net fixation),
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Egegica; Characters AT
forbidity

Turbiduty was recorded with a seechi disec which was
lowered into the river water with the help of a rope and the
‘depth at which it just became invisible was recorded, The disc
‘wWas then slightly lifted so that it just reappeared, The
average of these two recordings was taken as the limit of
‘visibility against which turbidity was recorded in ppm with
‘reference to appropriate conversion table,

3 B.D.H, test papers of the ranges 2.0 to 10,5 pH
(Broad range) and 7.0 to 8,5 pH (Narrow range) were used, The
‘paper, held in hand, was dipped in water and the chaneed colour
‘matched with indices supplied by the manufacturers, e

Dissolved Oxygen

Dissolved oxygen was determined by Winkler's method
‘once in every three days.

Samples of filtered off Associates of carp fry wére
erved from two hourly catches for snbsequent laboratory
mination for species-wise size composition and gut content
lysis. Only gross gut content analysis was attempted for
the gut contents of ecach species in a collection were

d and analysed quantitatively on a Sedgwick Rafter type
ting cell,

80 litres of river water was collected with a plastic
of Imown capacity and filtered through a plankton net of .
gandy attached with a bucket, The organisms collected in
bucket were preserved in 4% formalin and quantitatively
ined groupwise in the laboratory with the aid of a counting
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leteorological Characters

Temperature

Air and water temperatures were recorded in degrees
centigrade carefully avoiding parallax error, Air temperature
was noted in shade over the water with the sun at the back of
the observer, care being taken to keep the thermometer bulb
dry. For recording water femperature a bucket was filled with
river water and water temperature recorded immediately thercafter
by immersing the thermometer bulb in the bucket,

State of Weather

Whether the day was sunny or cloudy or rainy, and the
wind stormy or gentle or calm was recorded every two hours,

Periodicity of Observations

The periodicity of observations on the varions hydro-
dynamical (flood level, current velocity and direction), Chemical
(turbidity, pH, and dissolved oxygen), hydrobiological (spawm
Associates and plankton) and meteorological (air and water tem-
perature and weather), for which a set of four proformae were
used, was as under,

I. Two hourly rouwnd the elock observations

(a) Catches of spawn and Associates in State department and
3 types of Midnapore nets recorded separately for each
type,

(b) Flood level.

(e) Air temperature.

(d) Water temperature,

(e) Weather,

II. Iwo hourly observations between 6 A,M, & 6 DP.M.

(f) Turbidity,

() Current direction,

(h) Current velocity.
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%iI. Twice a day ohservation
(1) pH at 6 A.M. and 5 P,M.
v, Once a day observation
(3) Plankton collection at 6 A.M,
hf; Once every three day's observation
(k) Dissolved oxygen at 6 4,M,
VI, Before and after major flood peaks(as far as possible)

(1) Rearing of collected spawn in earthen pots/pits/

mirseries ete.

in these investigations.

%ij;ay time hours
8, Night time hours

4, Seasonal spawn index

5, Catch per unit of
- effort

Capility

eriod of spawn non-~
availability

« Period of gpawn avail~ .

these investigations

The folloﬁing'definitions were arbitrarily adopted

5 AM, of the calendar day to 4 A.M.
of the following ecalendar day.

6 A,M, to 8 P.M. of the same day.

5 P.M. to 6 A,M, on the following
calendar dav,

Total catch of spawn in ounces taken
by one Midnapore net of 1/8" mesh in
the course of the entire season
zenerally based on average of many
identieal nets,

Catch per net-hour,

Days when more than three ounces of

spavn were collected.

Days when less than three ounce of
spawn were collected.
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ABSTRACT

8 In the spawn prospecting investigations lasting from

July 1 to September 14, 1964, a total of 1385 ocunces of spawn,
timated at over one crore hatchlings, were collected from River

na at Kishanpur in eight spawn collection nets..93% of the

n was collected in 12 days of the receding phase of floods

nd ; which (out of 5 floods in all) were the only major

ds of the 1964 season. Spawn analysis showed 44.4% =nd 67.7%

I carp eontent in these floods respectively but reari

riments in nurseries revealed major carp pereentage as 96.6%

IV, the disparity arising out of

'‘Series among different species of

ge at present on the identification

: ngth stege. Midnapore nets were on the

ege found to be 6 times more cfficient at this centre than

ighly signifieant as revealed

't" test analysis. To make even the experimental investigations

ful for fisheries development 756 ozs of spawn were lifted by
te Fisheries Department for stocking purposes. Spawn quantity
elation to hydrodynamical, chemical, meteorological and
obiological characters have been discussed. Quantity and

ity of filtered off assocliates and their gut contents have
analysed and presented.

LOCATION AND FACILITIES

- Kishanpur is a town situated on the North bank of the
LVer Jamuna in the District of Fatehpur in U.P,, 16 km South of
(Figure 1). It lies 17 Im South of the Grand Trunk Road and
comnected with Khaga by a metalled road, At Kishanpur itself
e are post, telegraph ang telephone offices and the nearest
ey station, Khaga, on the Northern Railway, is at a distance
{ Im from the site . The village Ashat, in the immediate
inity of Kishanpur, where the spawn collection site was located
Where the investigations were actually conducted, Ffalls in the
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Bijaipur Block, the distance betweon Ashat end the Block Head-
gquarters at Bijaipur, by mctalled road, being 9 km. Tno river
course at Kishanpur as well as_thg'ganﬁral terrain-and LopoOgTE--
phy of the arca src shown in Figure JK1-4.%

OBSERVATIONS AND HESULTS

The duration of obscrvations at Kishanpul Was from .
1.7.64 to 14.9.64. Table JK1-2 shows the day ©o dey mean of the
two hourly obscrvations (6 A.M. to 4 A.l. of The following cal=-
cnder. date ), eallcd here daily avgragﬁ_obervationL, in reospeed
of flood level, turbidity, air ond water temperatureg, pH and
dissolved oxygen and total cateh of Spawn in ounces over the
cntire period of obscrvations.

Spawn guantity in relation o cnvirormental factors

Pigurec JK2-5 shows detc~-wise Total spawn catehes at
Kishanpur tekon in all the nets irrcepective of fheir types and
megh in the 1964 meonsoon SCaS0I. The break up betwWwecn Midnaporec
ond departmental nets has also been Gifferentiated in this figure.
The relative contributions of thosc nets ds, however, discusscd
later in this report. Table JK2-3 shows flood-wise reecord of
spawn collceted =t Kishanpur clongwith dates, Hour of commenco-
ment of spawn aveilability, quantitims'golluctud al o st hie e a
rcocding phase of the floods ond whether taken in dey or night.

A total of 1385 ounces of Spawn Woels collectcd during
the entire monmsoon S.ason in cight experimental Spawh colleetion
nots &t this centre. Almost cint per cent of the spewn wes collee-
ted ot Kishenpur in five floods vangcing in duration individuzlly
from 5 to 11 deys, of which two (mumber II & IV) secountcd for
93% of the centre's total soasonal catch end that teo mudo, in
its entirety, on only 12 days. The days of poalk catch in each
flood contributcd 61%, 30%, 63%, 38% and 93% of the collections

* 1Jt - gstands Tor Rivﬁr Jamun&;;
"K' - stends for Kishanpur -

The first number in Tables and Figures depicts the number in
the chapter =nd sccond in the report =5 = whole.
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Table JK1=2

el, turbidity, air and water temp. ;
teh in the river Jamuna at Kishanpur.

i ) i ] : T Total; Floodwise
! Flood | Turbi- | : : ! cateh| spawn in
Date ! level | dity | _Air Temp.: V0.0, of | ozp end
year 1 U5m Y in | water temp., pH i in | spawn | percen—
1964 ' Metres! ppm ! 1n °C i fppm | in | tage in
i ) ; ! X L\ gps | total.
B 2 3 4 5 6 7 8
July .
1 0.00 <100 31.7/31.6 T8 NEET nil )
2 0.19 100 32.4/32.3 a0 - nil )
3 116 s P05 S ReE, g s g BEs B, D B few | 6.5
4 1.69 00 313/ 8.5 3.5 14.4 ) (2.5%)
5 1.73 °330. 30.5/30.4 9.0 - oo % E
6 1.71 . 330, 29.5/30:8 7.8 = nil
7 1.80 330, 31.3/30.5 8.8 4.0 nil_)
8 2.84 3285 31.0/29.9 9.0 - nil )}
9 %.66 411 28.4/29.3 9.0 = few )
5.19 389 27.4/29.0 9.0 4.8 nil )
g 6.20 343  29.6/28.6 8.9 - nil )
£ 5.95 650 27.8/29.0 - 8.8 - 79.0 )
5.55 1143 28.9/28.3 UG RRRALG E ) 443 .0
%41 1050 2l.Tl28 8.5 - 53,0 ) (32 0%)
5.08 1157 28.3/28.6 8.2 = 68.0 ) "
: 4.66 857 29.9/29.5 seh G nil )
153 AT P00 E/Eg . 8.4 - 75.0 )
4,02 900, 30.1/29.6, Bl R ol
Bl 593  28.5/29.8 8.1 4.4 few )
3.49 264  31.0/31.3 8.5 - few
SHG 450 31.8/31.8 8.4 - few
3.24 534 31.4/31.8 8.4 4.4 few
55 514, 29.0/30.8 8.4 - few
3.22 860 | 28.1/29.5, B.6 - nil
2.81 A9 AEg Skl Quite BT nil
223 567  30.3/31.5 8.5 - nil
2,77 . 443  28.5/30.5 8.4 - nil )
285 708 28:5/504 - 8.1 44 & nil ) 3.5
3,50 . 921 29.5/30.4 8.2 - nil ) (1.0%)
4.31 ol e e ol e
4,50 836 30.1/30.5 B sies 8.5 )
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1 2 3 4 5 6 7 2
August
1 4.29 836  30.9/30,9 8.2 - 55007
2 $a0F L SR =Sl e e e s T ) 13.5
3 3.76 836  30.8/3%1.5 8.4 4.4 ' 1) (1.6%)
4 3.48 851 52.2/31.:2 8.4 ~ Al iR
5 Sa i BB B8 L 8.2 - At
6 3.02 820  30.4/31.2 H 28] L nil )
7 2,82 950  30.6/31.2 7.6 - nil
8 2.62 300 31 5 Sl 145 - nil
9 2.36 - 750 S EE e R
10 2,08 814 30 1}31 8 s - nil
11 1.78 650  30.7/31.9 76 S nil
12 1.82 679 . 28.8/30,8 Tob LF.G nil
13 2.45 511 . 29.8/3%0.5 8.0 = nil
14 2.59 BT B 8/a0g sy - nil )
5. 4,24 BB0 = 50.1/50.3 " i85 5= few )
16 6. 48 S E4 14 2ols/Eo Gl SaE = few )
17 8,99 1029 . 29.0/29.7 8.5 = few )
18 10.48 943 . 25,8/28.56 sl S TREI L 851.0
19 10.17 857  30.2/29.3 8.3 - 84.0 ) o So
20 8.96 1200 29.8/?3.8 8.6 = REEGEL0 ) N e
21 7.78 - 1157 2§,7/29.9 8.5 6.2 327.6 )
22 T.24 921" AL 0yEge 8.3 - 129.0
23 T.48 871 . 29.5/30.3 8,2 -  45.0
24 8.61 686 31.1/30.8 Bih Sa R few
25 8.91 Sl 1d. 2000 /30 T R few
26 9.00 = 1114, 29,0/29,7 8.0 - nEle )
27 9.79 836 . 29.3/29.7 .5 e T )
28 10.58 - 490 29,0/28.8 8.3 il )
29 1182 500. 30.0/31.0 8.5 ~ nil ) 44 4
30 19.07 5% 440, 29 ey o SIe - SR - ) (3.0%)
31 R e e 5.0 )
September ) ? ' : %
1 8.26 507. 27.8/28.8 8.2 - nil )
2 8,09 IR AR R - nil )
3 2.94 <7 411 27.9/20 6 2 1hE Hil )
4 9,82 417.  29.1/29.6 7.9 - nil )
5 9.92 388 98,8/99.4 8.4 = nil
6 951 394 28.9/20.8 Skl nil
i 8.44 394 20 G/50.0 8.1 - nil
8 155 8.2 - nil

390

28.4/29.8
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1

ieptember

9
10
11
12
13
14

2 3 4 5 6 7 8
6.53 400 28.8/29.8 795 A5 nil
6.89 406 28.2/29.5 8.2 - nil
6.64 536+ 09.8/30.2 8,2 = nil
6.33 400  30.3/%0.8 7.9 - nil
6.06 383 30.7/30,4 7.8 - nil
5.90 400 30.5/30.2 8.2 - nil

Flood levels have been measured with reference to
summer level, teking July 1, 6 A.M. readings as Zero.

The averages of flood level, sir temperature and
water temperature are based on 12 observations taken
every two hours from 6 A.M. to 4 A.M. next calender
day.

The averages of furbidity sre based on 7 obseiva-
tions taken every two hours from 6 A.M, to 6 P.M,

The averages of pH are based on 2 observations taken
twice every day at 6 A.M. & 6 P.M,

Dissolved oxygen was estimated every third day at
6 ALl
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in respeetive Floods and cumulctively accounted for 39% of the
total spawn yicld, Table JK2-3 furthcr reveals that only two
days' catch, viz the peck days of Floeds II & IV on 18.7.64 snd
21.8.64, contrlbutud 34% of the total yicld from the site. The
night catches werc scen to have slight edge over the day eatches.
0f the 526,.6 ozs of spawn collc¢cted on the 5 flood peek d

?44 6 ozs of spawn were collceted in day (6 A.M. to 6 Z. Jaﬁ
mgzlnst 282.0 oze teken in night (6 P.M. to 6 A.M.). In the
overall catch of 1385 ozs at.the centre the night catch contri-
buted 53%. However, once the aveilebility of spawn had commenced
its appearance continued d=y ond night,

A detailed anslysis and discussion of the effcets of
& various hydrodynemieal, chemical, mcotcorological snd hydreo-
ological factors on the dVJllﬁblllty of spawn follows imme-
':l.l.ﬂat (_,l:'i" -

Hydrodynemical cherachers
flood lovel

Figure JEK3-6 shows fluctuations in sverege daily flood
vel with the spawn yield on the days of its aveilability supcr-
posed thercon. As is evident in Pigure JK3-6 and Teble JE2-3

% in no flood was messursblc spawn collccted in the rising

e, olmost the cntire collection being maede in their receding
¢s. Though the commcnecment of appearance of spawn synchro-
d with thec peak hour of the first flood, subsegquently in all
oods the first availobility of spawn, cxecopt stray spoecimens,
‘the relevant flood was dclayed by hours after the attainment
'flood pezlk, Actually spown wes agvailable after 14 hours,

s, 22 hours cnd 28 hours in the II, IIT, IV & V floods
etively after the flood had touched lta peak» The time
between the flood peak and the appearance of sSpawn wag
ciated with a fall of 12 em, 11 cm, 68 cm and 52 em in the
floods respectively. A significant feature noticed was that
the commencement of spawn availability which first showed up
r after 8 P.M. in the case of four floods. Only once did the
1&billty of spavn commence during day time hours and thatl was
P.M. in Flood II.

Figure JK3-6 also shows that though 5 Tloeocds can be
ecrned in Jamuna at Kishanpur in 1964, the two real floods of
scason were the II and IV with which, as stated alrcady,
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93% of the spawn was associated. In these floods the water level
of Jamuna rose from 2.90 m to 6.26 m and from 3.06 m to 10.68 m.
The rise of water level in the remaining floods, however, did
not exceed 2,40 m. gL S

Currant velocity

The limitations of current velocity measurement in these
investigations have already been mentioned under 'Materizl and
liethods'., However, bearing such limitetions in mind it mey be
stated that the pattern of river course has a great deal to do
in determining the current velocity at a particular site and the
availability of spawn there. It was observed that the river at
¥ishanpur had a disproportionately low current at the venk,
compared to the main current in the midstream, due to baeck current
generated at the horse shoe bend which the river has to negotiate
slightly downstream of Kishenpur (Figure JKi-4)., With the rising
flood the zone of no or back current extended itself further
upstream necessitating shifting of the collection site upstream
to Ashat bank of the Jamuna from Kishanpur proper.

Chemical characters

Turbidity,

It may be seen in Figures JEK35-6 & JK4-T that the avail-
ability of spawn is apparently positively correlated both with
flood level and turbidity but in reality the correlation between
spawn and flood is genuine and between spawn and turbidity rather
spurious. It is true that in general, floods are associated with
rise in turbidity of the water when spawn is also generally
avallable but turbidity alone, in the absence of fiood, may not
lead to appearance of riverine spawn in the spawning season of
the Indian major carps. For has absolute value of fturbidity any
correlation with spawn, if at all, it is the relative value of
turbidity which may matter. To illustrate the point it may be
stated that the first flood spawn was avallable between the
turbidity values of 205 to 400 ppm wheress no spawn was availzable
at the turbidity wvalues of 800 ppm on July 24 and negligible spawn
was available at fthe turbidity value of 1114 ppm on fupust 16 and
25. Agein, spawn was not available &t the turbidity value of 1114
ppm on August 26.

In flood I, the relatively low turbidity of 336 ppm wWas
found on the day of meximum catch of spawn (July 5 with catech
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1 ozs)., The same pattern is discernible in Flood II when tur-
lity value was 900 ppm on July 18 with the corresponding spawn
ch being 131 ozs as against 1117 ppm on the previous day when
gpawn catch was only 75 ozs. Other floods als¢ present the

e pattern, when absclute values of turbidities do not appear

be correlated with spawn catch except when viewed with the

and level of flood.

rogen ion concentration

o correlation is noticed between the availability of
wn and pH. As may be seen in Table JK1-2 the pH values varied
weenl 7.5 and 9.0 at Kishanpur in the course of the investiga-
ions and spawn was available over the entire range of pH values
tween 7.6 and 9.0. These values of pH are also equally associa-
8d with the periods when spawn was not availsble.

solved oxygen

The dissolved oxygen content, estimated every third day,
of the Jemuna varied between 3.5 ppm to 6.6 ppm at Kishanpur
(table JK1-2). There appears to be no correlation between D.O.

d spawn availability as is emply demonstrated by the Tact that
awn was aveilable at D.0, values of 3.5 ppm as well as ©.2 ppm.

gfteﬁrological charascters

A Thale JK3-4 shows daily mean air and water temperatures
for the entire duration of spawn cateh in each of the five floods
ich occurred in the Jamuna at Kishanpur, covering as well, thre
& preceding the period of spawn availability. The state of
geather in respect of sky, wind speed and direction alongwith
i1ly spavn yield and current direction are also shown in the
ble. It is a well known fact that unless the rainfall is wides-
ead its pre01p1tat10n locally has no effieet on raising the
ter level of the river to any extent. As confirmed by meteoroc-
logical data such widespread rainfall occurred preceding the
pods II & IV. It may be recalled that these floods accounted
9%% of the seasonal catch of spawn at Kishanpur. The average
ir and water temperatures for preceding, during the fellowing
dection periods in respect of Floods II & IV are shown in
ble JK4-5 which shows that both air and water temperatures were
ightly lower in pre-spawn period in each flood, evidently due ©
ns snd cloudy weather prevailing at that time,
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Table JK4-5

Average Air & Water temperature in preceding, during and
following spewn collection periods

i I1 PLOOD ; IV FL00D
; : y 10 thver: t a~No.of {Averaze tempera-
T 1'o, of jAverage temper 0.0T (Av e temp
FeLioh:s lens g days | ture in o¢ Edaye | ture in °C
: 1 Air | Water : i Air | Water
1 2 3 4 B 6 T
Preceding spawn 3 28,47 28.97 A 29.55 20,47
availability :
During spawn 7 28.97T « 29.03 5 S90S 29,70
availability
Following spawn 3 30443 30.94 30 29,75 30.206
avelilability

The wind direction was mostly 270° and at times 909 ang
the current direction ranged between 310° - 315°, Nets were placed
facing the current. Gentle wind was found conducive to spawn
avallebility in appreciable quantities,

Table JE3—4

Daily arithmetic or modal averages of meteorological
characters for relevant days in different floods along
Wwith spawn catch & current direction in Jamuna at Kishanpur

] Quantity {Temperature | VWeather condition | Current
' Plood i0f spawn |in centi- ! I Wind | direc-
Dﬂtef icollec- ! gr%de ; Sky i Wind Jdireco tion
1964 1, Vo e EEed Ay e G el 1 Speed tion ! from
;ﬂo. :Phhsei S ; ﬂlI: Hattr: i ffrom ' hepth
l F ; e : : : north
] 2 % 4 5 =) T = g 10
Tl I Stationary nil 31.7 31.6 Cloudy High 902 51510
2.7 Rising nil 32,4 32.3 Cloudy gentle 900 5159
B Rising Few 32.9 32,0 Clear gentle gQe Atho
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e 2 3 4 ) 6 i 8 9 10
4.7 Peak A R L Bl Cloudy gentle 270° 3158
B Receding 22,1 30,6 30.4 Raining High = D B
. 9.7 II Rising Few 28,4 29.3 Cloudy gentle 3159 . zi50
10.7 -do- nil - 27.4 25.0 BRaining High  270° 3450
1.7 Peak nil 29,6 28.6 Raining Stormy 270° 3100
ile. 7 Receding 79.0 27.9 29.0 Cloudy gentle 2700 o s
3.7 ~do- 0. PE8 BRE s calm 3150
4.7 ~do- 55450 27 2B ~do- calm %5150
§i5. 7 -d o= GE.00 28,20 PRG  —dgs gentle 270° 310°
16.7 —do- Rdde S 29,9 895 Loda- gentle 27090 3100
fi7. 7 ~do~ 75,0 30,1 30.1 -do~ -do- = 2709 3200
18.7 —G o~ 131.0. 30.1 296  -~do~ ~do- 2700 3150
28.7 III Rising nil ' 28.5 30.1 Cloudy High 2709 .3150
e, 7 -do- nEl - 2905 Eahg C Sdps Stormy 2709 3109
1T -Clo— il PN S e gentle 2709 3150
13 Pealk B.5 S04 USnUn —d o= Hizh 2702 F1ae
i3 Heceding S Bk St Clear gentle 2709 3150
Rising FPew 298 30,1 Cloudy gentle goes ta200
~flo=- Few 29.0 297 —dn- —do= GO OO
Peak sl 2908 28.3° 45 —do- 900 Two.way
o i ; current
IV Receding 84.0 30, 2 29,5 Clear ~d o= 909 ~do-
~-d o= 266.0 29.8 28.8 Cloudy -do- 2709 —do-
~d o~ 327.0 29.7 29.9 -do- -do- 2G5 ko
—-do- 1296 3005 50.2 =do=- —do=- e HThe
~do-~ 45.0 29.5 30.3 -do-  -do-  270° 3150
V Rising  nil 29.3 29.7 (Olear =gentle 909 Two way
~elrrent
—-do- it 289.00 28,5 —dp- ~d o= SR e Ko
Feak nil B ey —d o= —-do- BEe i
Receding 38.0 29.5 29.3 . Cloudy -do=- 902, 5152
—-do- 3,0 27.7 29,1 Raining -do- 90¢ 315°
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iydrcbiologicsl characters

Table JX5-6 shows average plankton density in numbers -
per litre of water and average catch per day in ounces of Spawn
&ssoclates, shown separately for days when spewn was available
and when it was nov, in each of the five floods of Jamuna at
Kishanpur, Whereas plankters ranged from 0.2 to 0.48 per litre
of water and showed no correlation with spawn, the associates
showed some significant pattern with advancing season. In the
later three, i.e, Floeds III, IV & V, associates were negligible,
Especially in - Flood IV the Spawn quantity was high snd quality
excellent, and it was possible to oxygen pack Spawn in polythene
‘bags directly from the shooting nets. In 6ther floods spawn
associates were abundant. Flood IT presented a striking picture
when spawn availability was correlated with extremely high
catches of Associates resulting in choking of tail pieces of nets
Within short durations., Qualitative abundarnce of Associates with
Spawn guality is discussed later in this TEDOrT,

Table JK5-6
Floodwise quantitative abundances of plankton and spawn asso-
clates split up into days of spawn availability snd
: otherwise

Average plankton den- Average catch per

| i '
1 1 1
Plood : \ Sity in nos.per litre day of spawn agso-
no. ete. | Dates in 1964 : - T i giates in ozs-
i t On days of ! Other— | Dp days of y ONther
1 + Spawn ava- | wise | Epawn ave-! —wise
E i Alaba s ot E ilability, !
I I 1
1 2 3 4 5 6
I el o e 5.50 2.5 183.5 20.1
STT 9/7 to 19/7. O.42 = " g,48 413, 1 53.5
Pering ¥ 3
between  20/7 to 22/7 - 0.28 - ST
floods,

#
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1 2 3 4 5

28/7 to 6/8 .55 0.38 11.3 2.0
/8 to 14/8 = 0.34 - negligible
15/8 to 24/8 0.38 0.32  negligible 2.6
25/8 to 4/9 0.20 0,20 nil ~ negligible
5/9 to 14/9 & 0,36 P nil

Wi quality in relation to envirommental factors
=Vl Ull U0 eliVironmental facliors

pawn quality derived from spawn analysis

_ Table JK6-7 shows flood-wise percentage distribution of
or and minor carps and 'others' in two hourly spawn samples
lected from Jamuna at Kishanpur. The daily averages shown in
umn 17 of this table are the arithmetic means of percentage
two-hourly samples of the day (6 A.M. to 4 A.M, of the next
ender date). A description of spawn quality, as estimated

m two-hourly samples, for each flood Tollows immediately.

I: Spawn was available only on two days viz. July 4 and 5

this flood when 14,4 and 22.1 ozs were collected. In this

0d major carp spawn was mostly absent except for ocecasional
S accounting for 2.6% to 20,7% by number emong the two

rly collections, their daily average percentage being 6.2 on

4 and 4.3 on July 5, The percentage of minor carps was
8tently high in the two hourly collections resulting in
average of 77.3 on July 4 and 71.6 on July 5.

IT: Spawn was available in this flood from July 12 to 18
bliree spurts, the first commencing at 16 hours on July 12 and
at 4 hours on July 13:; the second beginning at 16 hours -

14 and ending at 22 hours on July 15 and the last spurt

ng at 14 hours on July 17 and ending at 4 hours on July 18,

&JOr carp percentage remained fairly stable over the first

purts ranging from 40.8% to 60.7% in 28 two-hourly collec-
our of 33. Only on July 14 and 15 very low major carp
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entage wes encountered in three collections (10.7% at 20

s on July 1435 14,4% and 9.6% at 14 and 16 hours on July 15
pectively ) when the dominant catch consisted of , not minor
pS, but 'others', overwhelmingly comprising prawn larvae

*y 55% and 52% in the aforesaid three collections). In the

ed spawn spurt of this flood, which Ffollowed 40 hours after
cessalion of the second spurt, the dominance of major carps
largely eclipsed by minor carps, the percentage of the former
ing from 24 to 43.6 and that of the latter 33.4 to Td,5:4 In
he twelve collections of July 18 'others! represented an
mely low percentage of occurrence,

00d I11: Iike the first, this flood was & minor one and the

il collected contributed merely 1% of the season's total
JK1-2). However, the gquality of spawn, as assessed by
carp content thereof, was fairly high and consistent :
discontinuous in availability. &t 22 hours on July 31 and
€en 14 to 4 hours (except at 20 and 22 hours on August 1)
collections were nil. Major carps were 43.3% and 58.5% on -
51 and August 1 respectively.

V: Spawn collection commenced in Flood IV at 4 hours on
19 and uninterruptedly continued till 22 hours on August
lding 851 ozs of spawn which formed 61.5% of the seasonal
» The quality of spawn was consistently good, even touching-
jor carp content. The remarkable feature of this flood was
€ major carp spawn was not mixed mmuch with minor carps and
ency of 'others' was negligible. It may be recalled that
S were alsoc negligible in the period of spawn availabi-
n this flood., There was a slight decline in spawn gquality
* last day of collection viz August 23 when the day's

of major carp was 55.6%, the availability ceasing al-
from O hour.

This was the last flood of the season and spawn was
- only during the pericd: 16 hours on August 30 to same
August 31, The collection of 16-20 hours on August 30
gh percentage of major carps after which their occurr—
ndled to disappearance on August 31. The minor carp

€ was extremely high, occasionally cent per cent,
ing mainly of Chela sp.



29
Table JE7-8

Floodwise percentage distribution of spawn guality
determined from spawn samples

J : PEHCENDTALE 0 F :
i Flood WNo. 1 liajor ' Minor | Others |
| i __carps i carps : !

I 5 o1 2.8 21:1

L% 44,4 41.8 13.8

III 48.9 53541 8.0

IV S 29.6 2

v 2557 72.9 1.4

Table JK7-8 depicts the distribution of major carps,
minor carps and 'others' in different floods. They were derived
by weighing each day's percentage {(column 17 of JK6-7) with
corresponding spawn catch, Figure JK5-8 presents the fluctuations
in spawn quality from flood to flood as well as the scatter of
daily average for the days of spawn availability., The trend of
major carp spawn is towards increase in successive floods till
Flood IV, resulting in = somewhat negatively skewed curve; that
of minor carps a bimocdal distribution having pesgks at the begin-
ning and late in monscon. The trend in the case of 'others' is
that of a highly positive skewness with modality lying early in
the season, In the two major floods of the season (II & IV) when
the spawn availability was spread over a number of days (7 and 5
days respectively) in their receding phase, the spewn gquality
seemed to decline with the subsidence of flood. This is seen
in Pigure JK5-8 by the clustering of major carp average at a high
level in the first four days of both the above floods notwith-
standing the spawn quantity.
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Table JE8-9

Percentage distribution of spawn guality as determined from
ditch rearings for two major floods II snd IV

TPEHCENTAG N O]

] H ] 1 ]
Hlood ; Sample iEursaryi Majozx carmpes 1 Einoriathern
No. ! No. !Size! No. ICatlajRohu |Mri-|Cal-} Total,; carps enis i
3 : : I : H jgal 1basu) 1 ;
pir - 1 184 1 5% 11 28 0 92 8 0

2 28] 2 30 g 0 9% i C

3 1126 2 27 13 58 0 g8 2 0.
b 4 187 3 23 4 fa (0] & 1 0
ifighted Average LRl o B oL 0 S6.6 Hadk G

IV 1 290 4 B2l NagoTes En LG T LZHaT 0.3
25 AaS 4 31 39 4 0 T4 26 ®)

hied Average : 2406 29,5 ST 0.2 T4 25.8 0,2

n quality derived from rearing

Table JK8-9 shows the sSpecies composition as revealed by
Survivors in nurserics in respect of the spawn of the two
r floods which contributed 9%% of the total seasonal catch.
specimens in four samples from three nurseries, where the
of Flood IT was relessed, revesled 96.6% major carps and
minor carps. The major carps consisted of 55.2, 350.2 and
percentage of Mrigal, Catla and Hohu respectively. )

_ The dates of releasing spawn in 3 nurseries (at Kishan-
were July 13, 14 and 16 and the dates of sample collection
cust 3 and 15, September 15 and August 12 for the four
rospectively stated in column (4) of table JK8-9.

Tn the case of Fleod IV the dates of releasing spawn

gust 21 & 22 in Nursery No.4 (at Khaga). The dates of

on of the two samples (1 & 2 of column 2 table JK8-9) by
type of hand seine were Seplember 15 & 18. These samples
% major carps and 25.7 and 26% minor carps. The Mrigal

of major carps was found to be as low as g and A% respee-
n these samples attributed to ineffectiveness of Jaunpur
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nev to sample pond bottom in mors than about 3 £t deep water.
Another sample, with = fingerling dragnet, was taken on December
26 which showed 55% Mrigal amongst the major carps with the
latter forming only 42% of the total sample of 645 specimens,

In the period interveningz between September 18 and December 26,
1964 the State Department removed 1, 18, 000 major carp finger-
lings comprising 15% Catle, 35% Rohu and 50% Mrigal on ten occa-
8ions as revealed from their records. This selective removal
accounts for the low major carp content of 42% in the netting
done on December 26, 1964.

The incompatibility of the spawn quality as revealed hy
analysis of spawn and reared samples depicted in table JEK7-8 and
JEB-9 respectively dis glaringly conspicuous. The czusotive fao-
tors for the inconsistency, as mentioned earlier; probably are
underestimation of major carp content at spawn stage and differ—
ential mortalities among fish species in nurseries.

Filtered off Associstes

Asgocistes! quantity in relation to flsoods

Table JK9-10 shows the csteh per net per day of filtered
off associates over the duration of floods T to V and of the

Table JK9-10

Catch per net per day of associates in ounces

o : : ) Midnapore nets tDepartmental
Tiosd Moo ete AT s AU T . nets
I Average pooled = 16.3 ozs 4,1
1T Average pooled = 35,7 265
Period between 4.9 a " 546
floods TII & IIIX .

IEg i 0.8 I[iF5] 220 e
Period between - = 7
floods IIT & Iy . TeV 3 : St

Iv 0.9 Few Few O.d
v Pew - - Few

later period il - - Nil
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eriods whenever there was & time lag between the
nd and the commencement of successive floods. The relative
bundance of Associates in Midnapore and Departmental nets is
2lso brought out in Table JK9-10 showing that except for the
early part of the season during the first two floods, when the

%sociates were captured by Midnapore nets in greater quantities,
fhey were about egual in both the net types. It is further seen
_E Table JE9=10 that the Associate abundance dwindled to insig-

hificance with the advancement of monsoon.

dntervening p

E#scciates' gualiby in relation %O floods

numbers of Associates consisting of
within the two-hourly collections
ferent floods was studied.
eriods of spawn -

The cccurrence by
5% cpecies of Tish and prawns
in nets of different meshes in dif
Their distribution was further divided into p
Bvailability (4) and non—availability (A) within each flood. 11
Flood I Puntius ticto, Ambassis ranga and prawns formed 79.2 and
87.7% of the Associates in the periods of sSpawn aveilability
and non-availability respectively. In Flood 11 prawns dominated
overwhelmingly forming 95 and 82.1% in the sbove stated two
P In the period intervening Floods IT & -FIT,
though prawns continued to dominate (75.6%), the collection of

lesociates was characterised by five speciles of Puntius (12.3%)
Wiz P.chola, F.conchonius, P.sophore, P.ficto and P.filamentosus.
Wleod I1I was characterised by the occurrence of a wide-variety
species with the percentiage of prawns dominating in the spawn
%.1%)., In the spawn availability periocd
5.8%) followed by prawns

Beriocds of the flood.

)
non-availability period (8
of Flood IIT, Chela bacaila dominated (4
(57.9%). In the period between Floods 1II & IV the dominance of
Chela bacaila and prawns continued (39.5 and 30.3% respectively )
In Flood IV, as stated earlier, Associates were negligible. The
sveilable species comprised 40.9% Rontee cotio, 24.7% Allia

coile and 9.8% Mugil cascasia in the period of spawn availability.
In Flood V in the phase of spawn availability and in post=flood
period no Associate was come across at all.

fuﬁ contents of Associstes

- The gut contents' analysis of 52 species of Associates
iin respect of spawn, fish matter, plankton, insect matter and
debris during periods of availability and non-availability of
cpawn showed that in floods I & IT the stomach contents of Asso-
ciates generally consisted of prawns, fish matter and debris in
fihe order stated. In Floods TII & IV spawn beceme the dominant
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food item especially during the period of spawn availability.
There appears to be little selectivity in matter of choice of
food by different species of Associates, the dominani forms in
the enviromment, either prawn or fish hatchlings, det®rmining
the item ingested as food.

et Selectivity

Het selectivity of spawn

Table JE10-11

Total spawn catch in ozs by different nets

v Total catch i 0Z8 in nets
No. .Gatch No, of |- Catch ! W6, ot Catch* NEeGE eatan § No.of
1 nets : ! nets } Y'nets 1 ! nets
g Pooled Total of 5 nets 34,9 1.6 3
% (3 af M =1 of H2&1 of M1 2)
iy e 310.0 1%535.0 3 -
ITT 5.0 3 By 1 550 1 Tfew 3
IV 716.0 3 167.0 1 118.5 i 49.5 5]
v 551- 5 3‘ by = Ly =y 4 5 t5 3

It has been mentioned before that in these investiga-
tions Midnapore nete of three meshes (1/8", 1/16" & 1/8-1/16
inches ) and the State Department nets of a single mesh were
experimented with, the positions of which were staggered in thei
day to day placlnga to nullify and bias arising out of the rela-
tive positions of the nets among themselves as well as in rela-
tion to river current distance from bank etc. Table JK10=11
presents catches taken by Midnapore nets of the above stated
meshes and the Departmental nets, called here Mq, ME’ 11 o9 and

D respectively, in different floods and the entire season in
ounces.
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Table JK11-12

Ppawn catch (by numbers) per net per hour of different nets

i Catch Dgr net per hour 11 numbers
e e e T :
Day \ Night | Doy | Night | Day | WiRNG | Dy | FWight 1

I) Based on 5 Nets' catch Day=208 28 417
(3 of My, of Ms& 1 of My, ,) HNight=3333

Day=5618 2778 2500
1 Night=3293
III Few 1111 Pew 1042  Few 1250 Few  Few

IV 13288 17134 13018 15480 9804 10260 1034 1875
469 T244 = = - - - Few -1125

Table JK11-12 shows the catch per net per hour,- derived
1 the data presented in Table JK10-11 further split up into
€6 taken in day (6 A.M. to 6 P.M.) and night (6 P.M. to
. The catch ratis between Departmental and Midnapore nets
t12, 1:1.7, 1:10 and 1:7 in Floods I, II, IV & V respec-
Nil catches were recorded in Departmental nets in Flood
aking the season a8 a whole the Midnapore nets were- found
6 times more efficient than the Departmental neis.

The relative catehing efficiencies of the 3 types of
ore nets were studied by considering State Department net.
ndard (Unit=1) and matching the relative cateh of other
ierewith and testing the significance of the ohserved
nces statistically by applying the Parrish and Keir lethod
the 't' test criterion for testing the eguality hypothecis.
atistical treatment has been dome in respect of 3 days'

yiz August 20-22 during Flood IV when 722 ozs of S pawn
gllected. :

The ratio of spawn catches between D znd Mjg Mé
ind to be:

D:M1:$E:M1_2 = 181041410, 1257 15,

The '§' test gave the Tollowing results

& M1ﬁ2
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Mﬁ& ME t =.0.852 on 35 q.¢. P. = 0.4 (Wot Significant )
Mi& My 5t =3.526 on 35 a.r. P.  0.005 (highly significant]
ok My ot = 3,071 on 35 d.r. pP. 0,005 { Sado = )

Froﬁhthe above it is inferreq that the catching effici-
encies of 1/8" and 1/16n meshed Midnapore nets do not mutual 1y
differ Significantly and the combined 1/8-1/16" meshed neta have
a lower efficiency than the other Midnspore nets, Taking M. & M2
as having identiecsl catehing power, the generaliseg catching
efficiencies of +he nets may be placed as shown in table JK12=-13,

Table JK12-13
Catching efficiency of nets
Departmental Midnapore nets

net 1{ iz-!T or En'lg 1: H'I--E_}
1 L S Tialh
Digtd i 1
0,09 1 G

et Selectivity of Associates

Table JK13-14
ASsociate cateh in oZs per net per hour

_Latech per net _ per hour in 058
e : R T { D
‘i Day | Wimht  Day _ 'Ni~ht y Day  Wight ! Day  Night
I 3 nets of M1,1 of M2, 1 of) Day = 0.90 0,49 0.08
12, pooled ) Night = 1,71
I ~do~ ~d o= g Day =2,02 0.99 2.04
Niedh — 2 Spa
IIT 0.06 0.08 0.05 0.06 0.06 0.10 0,13 0.19
IR'A Neg Neg Nil Neg Neg leg Neg  Neg
V Wil Hil Nil Nid Nil Nil Hil Nil

Neg = Negligibile
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| Table JK13-14 shows catch per net per hour in ozs of the
eiates taken in different nets in different floods. In Floods
IT it is seen that the Associate content of Midnapore nets is
unlmately 2 to 3 fold that of Departmental nets. The corres-
g spawn catching ratic between Midnapore and Departmental
a8 seen in table JK1%5-14 is also about 3 fold. In Flood III,
spawn collections were of a lower magnitude (1% of season's
the Departmental nets have collected slightly more Asso-
than the Midnapore nets, In subsequent floods the capture
ociates by any net was either negligible or nil. The collec-
| of Associates when viewed in conjuction with that of spawn

5 to the overall efficiency of Midnapore nets over the
mental nets,
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ABSTRACT

3 During spawn prospecting investigations from July 1
b0 September 15, 1964, a total of 819 ozs of spawn, estimated
81 lakh hatchlings, were collected from river Jamuna at Mahewa.
97.3% of the season's total spawn was collected during six
oods that occurred in Jamuna in 1964. The rising phases of
ocds IT and IV only and the receding phases of all the six
oods shared 2.8 and 94.5 percent of spawn respectively. The
Jor Floods II, III and IV contributed 91.4% of the total spawn
llected during the entire period .of investigation. Spawn
alysis revealed 8.5, 31.9 and 40.1% Major carp content in
ese floods respectively., Nursery reared samples showed Major
I'p percentage as 94,8ﬁyiﬁ“Floods.III_anﬂ IV in one sample and
and 73.3% in two samples of Flood IV. Qualitative and
guantitative studies of Associates and their gut contents were
de. Midnapore nets were, on an average, found to be about 6
mes more efficient than State Department nets. 557 ozs of
Spawn were lifted by the State Fisheries Department for stoecking
purposes. The bearing of various hydrodynamical, chemical,

teorological and hydrobiological characters on the availability
0L spawn has been discussed. -

LOCATTON AND FACILITIES

: ~~ Mahewa is & small village situated on the Northern
énk of the River Jamuna in the district of Allahabad in Uttar
fradesh, 78 km West of Allahabad and is approachable by a
fietalled road. It lies 55 km downstream of Kishanpur earlier
#eported spawn. Jamunapur, at the banks of which the Spawn
ollection site was shifted to, in the mid-season, lies 5 km
ipstream of Mzhewa on the same bank. It is connected with a
6lled road by a footpath orginating near the village.
agipurwa. Both the villages Mahewa and Jamunapur lack post
telegraph offices. The post office at Shahpur, telegraph
(fice at Manjhanpur and block headquarters at Sarsawan are 5,
'l and 16 kms respectively away from Mahewa. The nearest

lway station, Bharwari, is 43 km away and is connected with
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Mahewa by a metalleq road., The river course at Mahewa and

Jaminapur as well as the ggneral fterrain and tovography of the
areas are shown in Fig,TM1-~0,

OBSERVATIONS AND RESUILTS

The duration of observations at Mahewa/Jamuinapur lasted,
from July 1 to September 15 (from July 1 to July 281 at lMahewa
and thereafter at Jamuynapur)., The day to day means of two-
hourly observations in respeet of flood level, turbidity, air
and water temperatures pH and dissolved oxygen and total spawn
cateh in ounces over the entire period of observations are
furnished in Table JML-16,

Spawn quality in relation to environmental factors,

The spawn collected flood-wise wlth dates, hour of
commencement of availabllity; the avantity collected in rising
and receding phases of Ffloods and whether taken in day or night
are shown in Table JMR=17, Moure JM2-10 portrays date-wise
total spawn catches at Mahewa in all nets, irrespective of
their types and mesh, in 1964 monsoon season. The aportionment
between Midnapore and Departmental nets has also been demarcated
in Figure JM2~10, The relative contributions of these nets are,
however, discussed later in thisg report,

At Mahewa 819 ozs, of spawn were collected during the
entire period of observations, Table JM2-17 reveals that Six
Tloods were encountered in which 796 ozs, of spawn were collee-
ted, It also shows that 9?.3% of season's total spawn was
shared by these six floods ranging individually from 5 to 16 days,
Floods II, III and IV contributed 91.4% of Spawn taken in 14
days only, Floods 1y V and VI yielded only 5,9% of the season's
catch. Six peak spawm collection days in all floods yielded
45,1% of the season's total spawn and individually contributed
100, 62,7, 54, 40,6, 77,6 and 49,37 of the spawn cateh of the
respective Tloods, The peak catch days of Floods II, IIT and
IV, which fell on July 17 and August 1 and 21, produded 40,7%
of the total spawn collected, Commencement of Spawn avallsbility
in relation to flood peak differed in individual floods,

* 17T stands for Riven Jamuna, ™' stands for Wahowa—daminapur,
The first number in the Tables and Figures depicts the
mimber in the chapter and the second in the report as a whol
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Table JMl-186

averages of flood level, turbidity, air and water tempeoratu-
pHy D,0, and total spawn catch in the River Jamuna at Mahewa

Iﬂi

Y Turbi=§ Ky Temp,. Total
dity water temp. JpH. in § catech
in 3l st 2 yoy o] 1118 of
4 tres, | ppm. Spawn
k A in
.I- j Q%s.,
E e 5 B 7
32/30,9 TeD 53 T hil 3
210/83. 1 g o nil )
32!?7{3248 8'0 = ﬂil g 2.?
B0.5/31.4 s 5 B yi] 0.3% I
EQ T/ 30,8 o nil g
29.2/20:4°] 7:8 = 2
31,0/31.0 -« 7,9 6,1 4.0 g
a0.7/81.0 -« 79 & 1.0
28.7/29,4 8,0 =~ 0.2 )
28, 7/29,0 79 6,1 nil )
ST 02835 9 = nil )
27.8/28,4 7,8 4 ol :
29,0/28.2 g3 8,1 7.0 3 _
28, 9}29 0y Cegl 3,0 ) 97,0
58.8/69.5 L sig o Wl yiied TX
29 3;29 ST e b T ;
2914/29 3¢ 720 S Bain
29 3/29 S T - ]
a1 2;31 4 7.9 6.1 8.5
31 6/31 51 810 - nil )
i 5}%9 5 B0 = nil g
30.1/30 B e N S
29-0}30.8 7;8 ~ 0-3
SSAEAYE T g A nil
29,3/30,8 7.5 8,8 0.7
ea o B gig Cg nil
20,9297 F.9 nil )
RO.8/80.8  Wi9 B nil ) 54.8
21 R Gl R il qEEed.  TIT
29 9 /P00 gk nil )
S 5NN S nil )
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Table JM1-16

averages of flood level, turbidity, air and water temperatn-
ty D,0, and total spawn catch in the River Jaruna at Mahewa

Tlood Ty Turbi-| Air Temp, 1 1o
level dity water temp. { No,
1 in me~ il i By
i tres, ppMm.
a2 3 4
1,30 231 32/30,9 P9 5.3 5 nil 3
1,40 131 S1.0rE3 e R nil )
3.02 135 S 8.8 Bl W nil % Bl
3.84 349 30.6/81,4 7.8 5.8  nmil 0.3% I
4,68 366 29,7/30,8° 7,9 nil g
4,16 205 B1,0/3L,0_" 7,9 6,1 4,0 g
EgiZ 184 30.7/21:0 © 7,8 = 120
5,95 252 2B T/29. 4 a0 o gisi
7.08 a7y 28,7/29,0 749 w61 pil Yy
8,23 421 EYLEESNT N9 o nil )
785 557 20,0/28.8 TR G 200 ,
7«61 586 28,9/29,0 8,1 3,0 3 7.0
7434 630 29,8/29,8 8,0 =~ nil ) 11,9% II
6490 G664 = 29.2/85:0 g0 g.8 - 8g ;
6,23 636 29,:4720.8 7,9 = 80,
5,95 650 31,2/31,4 7.9 6,1 6,5
5.63 447 31.6/31,5 8,0 = nit )
5:25 736 30,1/30.0 8.0 6,5 nil
5,23 483 29.0/30,8 7.8 & 0,3
5,29 533 ST.SE0 0 Hig = nil
4,98 793 29,3/30¢8 | 7.8 £.,8 0.7
4,89 547 2HLZD. 50 i s nil
4,88 503 29.3/30.8 7.9 5,6 nil ) 34.8
5,30 535 8.1 /29 5L il midk ) eo% T
5.89 504 2 P it e Bl Ry S nil )
6459 508 305811 2R - nil )
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e — — o m = S m— e =

2 3 RS 5 g B ) 9
7.2 693 27,.8/29,9 7.3 - nil
6.88 793  29,3/30,0 7.3 - Bl
6.74 707 29,8/30.,3 7.4 5.2 1,0
8,54 564 29,9/30.,4 7.3 - nil
L 5.39 554 29.?/3@.4 ?‘3 Lol nil
g5 5,10 836 25,9/30,0 5,2 nil

Elood levels have been measured in reference to those marked
on cauge staff installed by Trrization Department near Tulsi
Temple on the opposite bank of the collection site at Mahewa.

The averages of flood level, Air & Water temperatures are
vased on 12 observations taken every two hours from & A.M, to
4 A,M, next calender day.

The averages of turbidity are based on seven obgervations
taken every two hours from 6 A,M, to B P M, _
The averages of pH are based on 2 observations taken twice
every day at 6 A,M, and 6 P.M. .

Dissolved oxvgen was estimated every third day at 6 A.M,
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In flood I, when 2,7 ozS. of spawn were collected, the spawn
made its first appearance in receding phase, & hrs. after the
attainment of £1lood peak, Flood IT lasted from July 7 t0 22
with the peak falling at 2 hrs, on July 1ll, Spawn availability
commenced (at 22 hrs. on July 7) in the rising phase of this
flood, 92 hours before the flood peak was reached, Between
July % to 16, a total of 18,2 ozs., of spawn were collected.
Bulk collection of the flood (60,2 ozs.), however, was made on
July 17, 122 hours after the flood peak. The collection from
July 18 to 22 yielded 18.5 ozs. of spawn only. In Flood III,
spawn availability commenced 18 hrs, after the peak flood
hour, In Flood IV, which alone contributed 71.6% of the
season's total, the commencement of spawn availability was 98
hrs, earlier than the attainment of the peak of the flood

the rising phase yielding, however, 17.7 o0zs. which formeé
3,0% of the spawn of the flood. The receding phase of Flood
IV began 10 hrs,. after the flood peak hour but the maximum
spawn was available 54 hours after the peak hour, In Flood

V a period of 6 hours elasped between the flood peak hour and
commencement of spawn availability., In Flood VI the flood
peak and spawn availability hours synchronised. A comparison
of the data shown in the corresponding tables in respect of
Mahewa and Kishanpur, detailed in Table JM3-18, reveals that
there was not much difference between the two centres in the
pattern of relationship betwsen floods, their peaks and

bulk availability of spawn in each flood. The long delay in
the appearance of bulk spawn in Flood II at both the centres
probably sugzests that in relation to flood peaks, Major carps
take longer to breed in the early part of the season than in
floods ocecurring after the monsoon has advanced. In advanced
season the gonads are probably ripe enough and breeding comm-
ences with the advent of high floods.

A detailed analysis and discussion of the effects
of various hydrodynamical, chemical meteorological and hydro=

Eiilogical factors on the availability of spawn is given
elow :

Hydrodvnamical characters.,
Flood level

~_Fluctuations in average daily flood level and the
spawn yield on days of its availability have been presented
in Figure JM3-1l, It is gathered from this figure and
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Table JM2-17 that little spawn was availlable in rising and
vacillating phases of floods formineg only 2.8 and 2.7k of
the total spawn yield resrectively. The rising phase of
Floods (II and "IV only -yielded spawn in rising phase) showed
2,87 (1.,1% in day and 1.7% in nieht) and the receding phase
of all floods including those of Floods II and IV, 94,5%

(49,07 in day and 45.5% in night).

_ The rise in water level between 'hase'! and Flood I
peak was 2,74 m. (spawn yield of Flood I & 2,7 ozs.)3; between
post=Flood=1l 'low! and Flood II peak was 4,45 m,(spawn yield
of Flood II = 97 ozs,)3; between post-Flood-II 'low' and Flood
I1T pealk was 1,98 m, (spawn yield of Flood III = 64.8 0zs.);
between post=Flood-III 'low'! and Flood IV peak was 8,68 m,
(spawn yicld of Flood IV = 586 ozs,); between post=Flood=IV
Mow! and Flood V peak was 2,39 m, (spawn yield of Flood V =
40,3 ozs.) and between post-Flood~V 'low! and Flood VI peak
Was 1,86 m.(spawn yield in Flood VI = 5.2 ozs.). The above
establishes a direct correlation between spawn abundance and
ise in water level in different floods, maximum spawm °
yielding Flood, viz. IV, II and III in the order stated, re~
gistering a rise of S.Gé 4,45 and 1,98 m respectively
lexcept Flood I where water level rose by 2,74 m),

Mahewa, as stated earlierl is located about 55 km
stream of Kishanpur, The rise in flood levels at Kishan-
ir in Floods IV and II were 7.62 and 3.36 m respectively and
e spawn yields were 61.5 and 32% of the season. The slight
her magnitude of flood at Mahewa 1s explained by 1ts loca-
tion downstream of Hishanpur.

B It 1s of significance from the point of view of
field operation to note that the time of commencemsnt of

wn in relation to six floods recorded at Mahewa were 8,

22, 14, 16, 20 and 10 hrs, respectively, justifying round the
glock spawn collesction operations at a centre,

nt velocity

The collection site at Mahewa was located almost
tly opposite a fast eroding precipitous bank, The
‘rent velocity in this 'shadow zone! ranged between 0.21 to
Im per hour and 0,51 to 1,22 km per hour in Floods I and
respectively.



The collection site havinz been shifted to Jamunapur
(1ying outside the shadow zone) om Angnst 1, different current
velocity was encountered there, It varied between 0.423 to
0,775 0,64 to 2.96; 1.49 to 2,04 and 1.58 to 2,0 Xm per hour
in Floods TIT, IV, V and VI respectively. The latter centre
proved gquite nroductive in spawn. :

Chemical charscters,
furbidity

As shovm in Figure JM4-12 in Flood I, 2.7 ozs. of
spawn were got in 304 ppm turbidity, the maximim of the flood
being 366 ppm on July 5., JIn Flood iI 60.2 ozs. of spawn were
collected in turbidity value of 636 npm whereas in higher tur-
bidity value of 697 ppm on July 12 no spawn was available. In
Flood III, 35 ozs,., of snawn were collccted on a day of 400 ppm
turbidity, whereas 707 npm turbidity on August 7 vielded no
spawn. In Flood IV, a turbidity of 2357 npm was associated
only with 4,7 ozs, of spawn, wherdas in the turbidity ranse of
1029 o 1157 as much as 531.8 ozs. of spawn were collected
during Augnst 20-22, Other examples of similar natire in the
rest of the floods prove that sinely anv absolute value of
turbidity has no correlation with snawn but in association
with flood turbidity has a somewhat positive correlation with
STEWI] . i ;

Hvdrogenion concentration

The average daily pE values ranged between 7.3 to
8.2 in the season. Its value generally was 7.7 or above
before Angust 13, but it decrcased, remaining almost constant
at ?.31 from August 27 to September 14, 586 ozs, of spawn were
collected in the pH value 7.4 to 7.8, There is no correlation
between pH and spawn as snawn was available in all pH values
within the range 7.3 to 8.2,

Dissolved oxygen

Dissolved oxygen content varied between 5.2 von to
6.6 ppm. The D.0. content values were generally higher during
July and upto middle of August (5.8 to 6.6 ppm) and later
decreased (5,2 to 5.4 prm), No correclation can be astablished
between values of dissolved oxygen and spawn availability as
the later was obtainable at all walues of D.0. in the range
502“605 ppm.
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Table JM4=19

gy arithmetic or modal averages of meteorological characters
¢ relevant days in diFferent floods along with spawn catch &
courrent direction in Jamuna at Mahewa.

"jﬂgbﬁﬂ_VfﬁhnﬁiJTTEhpefEEEﬁiﬁ'EEEELer Sondition J Current

“T5. Phasol ty of fin centie “Wind di~y direc-
spawn §. . 2rads, ... Wind rection { tion
collec— ater {Sky speed from from
ted in north, { north.

DZS | AL S S S e e e e 1 5 e
TN R e e d E G o NI S} =R
.2 I Rising nil 32.7 32.8 Clear Eigh 140° 0°
4 Rising L 30.5 31,4 CloudyGentle 315 320
5 Peak o 29,7 80.6 -Cloud Gentle 40 320
86 Receding2.7 29.2 30.4 Cloudy Gentle 270 320
b7 II Rising 4.0 31.0 31,0 CloudyGentle 180 320
i 8 Rising 1.0 30,7 31,0 Clear Gentle 270 320
i & Rising 0.2 28.7 29,4 Cloudy Stormy 270 Conld not

ba recor-

ded
Receding 7.0 £9.0 28,2 CloudyHizh 270 320
Receding 3.0 28,5 28.3 *Cloudy High 270 320
Receding nil. 28,2 29.0 Cloudy High 215 Could not
be recor-
N ded.
16 Receding 3,0 99,8 29,3 Clear Stormy 270 »
17 Feceding60,.3 29,3 29,0 Clear 3tormy 270 W
Ak Recedinzl2.0 29,4 22.3 Cloudr Stormy 270 s
19 Receding 8.5 29.3 29,5 ClondyStormy 270 i
>0 1IT Rising nil 28,1 29,5 ClondyStormy 270 1y
30 Rising nil 29,9 29,7 CloudyStormy 270 "
31 Peak nil 20.5 31,1 ClondyStormy 270 Y
e, Receding .0 28,5 29,0 Clear Stormy 270 A
2 Receding 150 31 31 CloudyStormy 270 i
i 3 Receding 10 31,5 31,1 Clear Stormy 180 "

g 4 Receding 1,5 32,7 31,1 Clear Stormy 180 4
g o Receding 2.0 231 3d Clear Stormy 40 Il
g 5 Reeceding 1.0 31.2 90,5 Clear Stormy 40 "
12 IV Rising nil og,3 29,8 Qondy Stormy 90 4
il 13 Rising nil 28.3 30  Qoudy Stormy 90 4
il 14 Rising 10,0 27.5 29  Cloudy Stormy 270 "
i 15 Rising nil ©29.1 29,9 Cloudy Stormy 90 "
15 Rising nil 29,2 30 Clear Gentle 40 220
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P ETUeaamanseete el s
Aug 17 Risineg 4,7 28,4 29 Cloudy Gentle 90

nls Peak 3.0 30 28,5 Clondy Gentle 90

s Receding 38,5 28,5 29  Clondy Gentle 90

T 20 Receding 185,0 29 29,3 Clear IHigh 270

2 Receding238.0 28,5 28,5 Clear High 270

292.5 292.9 Cloudy High avo

n iaw Receding 107,8
" 20 V Receding 1.0 29,1 29,1 Cloudy Gentle 270
" 30 Receding 31,3 29 29 Cloundy Gentle 270
LA h Reeceding 5.0 28.3 28,8 Cloudy Gentle 20
Sept,l Receding 2.7 28 28,5 Clondy Gentle 90
- Receding 0.3 27 29 Cloudy High 180
L...-3. ¥VI-Rizging ‘ndl= 27, 29.1 Cloudy High 270
L Rising nil @ 28,6 29,4 Clear Hich 270
Lowidh Receding 2,5 27.8 29,3 Clondy High 270
B-cnh Receding L1.5 28,5 29,4 Clear High 270
i Receding 1.0 28,9 29,5 Clear’ High 270
i 3 Receding 0C.2 28,1 29,5 Clear  High 270
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§iBorological characters

_ The daily mean air and water temperatures for the
re duratlion of spawn cateh in each of the six floods, as
as for three days, preceding the period of spawn availa-
ty; state of weather, wind int ensity and direction along-
Pspawn yleld and currﬂnt direction are shown in Table JM4-19.

Table JM5=20 shows the mean alr and water Temperatures
Ehe period of spawn avallability and 3 days preceding and

ys following spawn availability periods in respeset of

Be 1T, 1IT and T,

Table JHo=20

fi6race Alr and Water temperatures in preceding, following and
flood spawn collection periods,

e ————— -

od 1ds ntity . Hiloed 5. | II [Flood _ 111 JFlood 1V _

JNo.of Temperature]lo, Temperaturellio, Temperature
fdays oS _oulefs Wm0l Ny aataRi s LD B e o
= Air Water Jdays. Air Water Jdays Air Waber .
- 2 B 4 B e g o9 1p
eding spawvn 3 28,0 28,7 3 29,5 30,0 3 28,8 29.6

lability.
g spawn 7 29 .5 ' o999 3} alas 302 & 29,4 29,1

gwing spawn 3 31,0 31,1 0 2L 307 3 HEses SEL
lability

- o — i e

The above table shows that the temperatures in pre-
spawn avallability periods are zenerally lower Than in the
Spawn ava iiablllty periods, those of pre-spawn availability
od being lower in gencral than n during spawn availability
&, These ob¢ervatlon$ indicate that spawning is associated
th lower temperatures which apnear during spells of wide-

Pead rain causing floods, In Flood I:: ssoc1ﬂth&, however, -
bh 0.3% of sea aOntS spawn (that also mostly of Minor ecarps)
ich lowering of temperature in pre-spawn availability

od was obsarvnd.
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Current direction

The flow of the river at Mahewa was approximately
from N.W, to 5.E, and the ecurrent direction senerally was
3209, At Jamunapur, owing to bends in the river, the current
direction was roughly from S.W, to N,E.(220°),

T e e

Wind sveed and Wind direefion

The wind direction varied greatly but was mostly 2709
and at times 909, During peak spawn collection days in Floods I
and IIT the wind intensity was very hicgh adversely affecting the
availability of spawn(tended 5o uproot poles and throw tail
picces of nets out of water) and resulted in low cateh. Gentle
wind during spawn collection days in Flood IV aided spawn collec-
tion in appreciable guantitites.

Hydrobiological characters.

Table JMB-21 shows average plankton denmsity in numbers
per litre of water and average catch per day when spawn was
available and when it was not, in each of the six floods at
Mahewa, The plankters ranged from 0,1 to 20,2 per litre in the
season and showed no correlation with spawn., In Floods I and
IT the average catch per day of Associates (in numbers) during
days of availability of spawn and otherwise were 397 and 3950
and 265 and 2224 respectively. In floods III, IV, V and VI
average Assoclate catches per day were 346, 17, 753 and 14
respectively on days of spawn availability. In the period of
spawn non=availability catches were 113 and 4, in Floods III
and IV and nil in Floods V and VI, This shows that Assoclates
showed some definite pattern with advancing season. They were
predominant in Floods I and II and later dwindled to negligi-
pility., In Flood IV the Associates were available only on
Angust 19 and later disappeared when the spawn quantity was
high and guality superior,

§“§EP Guality in relation ©o qu}ronment 1 factors,
Spawn onality derived from Spawn analysis,

. Table IM7=22 shows flood-wise percentage distribution
of ¥Major and Minor carps and 'Others' in two-hourly samples
collected from Jamuna at Mahewa. The daily averages shown in
column 17 of this table are the arithmetic means of percentages
of two-hourly samples of the day, The Spawn quality, as estimat
from two-~hourly samples, for cach flood is described below.
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Table JME-21

fetes split up into days

sd-wise gquantitative abundance of plankton and spavn AsSsoO-
of snawn availabilit:,r and

otherwise
i iwerase plankton == iverage catch per
ate in § gepsities in no/litre day of spawn ASsO-
1964 oo days | Otnerwisee .y clates in no,
of spawn On doys of gOther-
availa= g ispmm ava= ¢ WisSe.
bility, 11ability,
2 W IR e e TR e St
July 2ito & = 6,2 - 265
July 6 20, 2 - 397 -
F——— s S e s RO 95
12 .
July 10 to
12,15,20 to = 4,8 = 2224
22
Taly 23 & 26 BAL0 =0 4012 -
July 24 & 26 - DR - 986
.‘fu,ﬁwm._,y“.m ST LI o P
31,Aug.7 - 0.4 - 113
to bl -
Aug.l to & 0.3 - 245 -
g, 02,48,
15 & 15 . ot - 4
hg,148& 17
to 22 0.6 - 15 =
Aug.23 to 0.5 e = -
26
.o & o8 = eSS = R
Aug.29 to 0.3 = 738 -
Sept.2 g T
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FLOOD

B B Sy

2,7 0zs, of spawn werec collected on one day viz,July 6,
The Major carps were mostly absent, except for oceasional
poccurrence accounting for 1,0 to 2,79 by numbers among the two-
hourly collections. Their daily average was 0,9%, The Miner
carps formed as high as 97,2% in the dailly average, 'A noto-
worthy feature of Flood I was that spawn com~ocenrred with
Ostrocods which were so abundant that they practically choked
the tail pieces of nets. .

FLOOD II

There were two minor and one major spawn spurts in
this flood, the former oceurring from July 7=9 and 1314 and the
latter from July 16-19, The major spurt yielded 81.7 ozs. of
spawn against 15,2 ozs, in the minor ones, The percentage of
Major carps in the spawn spurt of July 16-19 varied from 13.3 %o
19,6 and those of Minor carps from 74.2 to 80,4%, In this sourt
'Others ! ranged in percentage from 0 to 12,85,

FLOOD_IIT

The collection site was. shifted from Mahewa to Jamunapur
at the commencement of Flood ITI which constituted 7.9% the
season's total vield of spawn, There was only one spawh spurt in
Flood III lasting from Angust 1 to Augnst 6, Althouzh guantita-
tively spawn was collected at a diminishing pace, gralitatively
the Major carp content vrogressively inereased from 18,7% on
A ngust 1 £o 61.8% on August 6 except on August 4 when it was
only 7,1%°. This was the first flood when Major carp spawn
was got in somewhat great abundance,

FLOOD IV

Thls was the most important flood of the centre when
71.,8% of the scason's total spawn was collected, In rising vphase
the spawn was available on Avgust 14, 17 and 18 and consisted of
Major earps showing daily average percentages of 35.6, 54,5 and
| 23.5 respectively, As high a percentage of Major carps as 63,3
was encountered in one of the two~hourly collcetions, vwiz, at
4 hrs, on August 17, During the receding phase of mlood IV the
Spawn appeared at 10 hrs, on August 19 and continued till 14 hrss
| then it discontinmed and reappeared at 0 hr, of the same day,
Thence it continned uninterrnntedly till 4 hrs, on fngust 22,
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The spawn guality was consistently high even touching 62,9%
Major carns content. The remarkable feature of this flood wes
that Major carps spawn was relatively much picher, The fre-
aueney of oceurrecncs of "Others '.was negligible, Associntes
were available only on one day i.e. on Augnst 19, in this flood.
The gquality of spawm was very good and it could be transported
away in polythene bage stralghtaway from the tail pieces.

FLOOD ¥

Spawn was available from 20 hrs, on August 29 till
4 hrs, on Angust 30, with occasional breaks, The percentage
of lMajor carps declined in this flood fIuctuating between 11,4
and 19,9%, On September 2 the percentage of carps doclined to
disappearance,

PLOOD_ VT,

- This was the last flood of the scason and Spawn was
available in negligible guantity on September 5 and 8, The
collections showed Major carp content to be 22,4 and 21,4%
respectively.

_ From the mass of data of Table JM7-22 has been derived
a flood~wise distribution of Major and Minor carps and 'Othors!
by weighing each day's percentage with the collection of the
corresponding days.

Table JMB-23

Flood=-wise percanta§e distribution of spawn
quality determined from spawn.samples,

Flood Pefgéhtaggﬁbtd- i

No, Major  Minor
PRGOS TSRS, .1 5 G| 111 4311 SR 1 )4 (-1 o= SO Nl
i A T SR e R ETR

I Cadin o | 1,9

TE e S P 15,1

A e e 6545 ' 2.6

IV 40,1 BB 8.4

v _ 12,8 81,0 - oS ¢ oaw

VI 18,1 71,8 10,0

e e —— i Al
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Tahle JM2~23 shows the trends of gunalitative occurr-
ence of spawn in the entire ssason. The purity of spawn in
respect of Major carps steadily increased till Flood IV.

Dthors ! vacillated between 1.9 and 15,1%, the maximum being
tained in Flood II, Figure JM5-13 shows flnetuations in

ipavn quality from flood fo flood as well as the scatter of
daily average for the days of spawm availability, The dis-
dbution of Major carps follows =2 negatively skewed patiern,
2t of Minor carps bimodality and tOthers ! o rather positively

skowed distribution,

Spayn guality derived from resrings

Table JMO~24 deplcts the specles composition as revealed
by rearing in respect of Floods TIT and IV which contributed
79,57 of the total seasonal catch. 77 specimens in one sample
‘from State mmrsery at Naini, where spawn of Floods III and IV
‘yas released, showed Major carps to be o4.8% which consisted of
55,8, 23,3 and 15,7% of Catla, Rohu and Mrigal respectively.

N Table JMO-24
Percentage distribution of spawn guality as determined from ditch

earings for Lwo %ag% "Floods IIT and IV S o
Tlood oapple  INur- ~1-—F A QF R
C Minor

o, No.size sery C.cate L,ro~ C.mri- D,cal- Total Others

_ : No, § la, _hita gale basu® et e
T S SIS T BRI D s 9o 10 Ll
RUTT State 55.8  23.3 15.7 —- 94,8 5.2 -
e 1 77 Mure
RN sery
gzl b : e . o AR e
& L8 .2 . 1633, 25,5 2,0 e . 43,8 56,2 .
oilea 3 26,9 21,8 29,8 U8 goiaiiged  Oag

O SR S

e

ﬂaighted_ average 2l.5

Tn case of Flood IV the date of release of spawn in a
‘nursery at Mahewa and Sobabiabagh nursery at £]11zhabad was Augnust
25, The nursery of lMahewa got inundated due to heavy rains and
when netted out only 98 specimens cbnld be obtained,  This sample
showed 43,8% Major carps. The second sample of reared finger-
lings which was from Sobatiabagh nmirsery contained 1166 specimens
and showed Major carps to be 73,37 (Catla 26.9, Mrigala, 23.8,

Rohu 21.8 and Calbasu 0.8 percent).
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The probable reasons for the incompatibility of spawn
guality as shown by analysis of spawn and reared samples presented
in Tables JMB-23 and JM9-24 respectively, might be underestima-
tion of Major carps content at spawm stage and differential morta-
lities among fish species in nurseries.

=

= L L}
Filtered

off Assoclates,

L e e T

Assoclates! auantity ¥o relation to floods.

Table JMLO~25 presents the cateh per net per day of
filtered off Associates over the dnration of Floods I to VI and
of the periods intervening the successive floods. This table
further depicts Associates! catch according to net type showing
that Associates were captured by Midnapore nets in much greater
quantities than in the departmental nets. It is also observed
that with the advancement of monsoon the Associates' abundance
greatly declined, '

Table JMLO~25
Cateh per net per day of Associates in numbers

~¥lood No, M iIDNAPORE WE®LS = D
e MBS e g
N o SIS SRS Bess
s 73,1 PR NG ERRE . BB
T 1130,4 229 295 L 564
Period hetween 513 -~ - 204,7 -
Floods II&IIT
TIE 96 142 S 50.4
: Y 3 - lMegligible 5]
Period between - : - . e o
Flood IVEV _ 2 .
v 268 - - = - 32,5
VI 4.3 - AR g
Post=Flood- 27,6 - N 32
VI period

el e B - - =

Assoclates! quality in relation to f£loods

The analysis of the occurrence of 48 species of fish

and prawns in the two=hourly collections in nets of different
meshes during the periods of avallab1lity (4) and non~availabilityl







'ispawn, in different floods and periods intervening the floods
ed the following results,

In Flood I prawns and fish formed 43,8 and 56,2% of the
sociates in spawn availability period and 51,9.and 48,1% in
dain non-availability period. In both the periods Puntius
eto was the dominant species (36,0 and 16,3%) followed by
bassis ranga (4.8 and 8,9%) and Glassogobius giuris (3.7 and
gﬁ), A total of only 7 specles of fish were recorded as
sociates in the flood.

In Flood II Prawns formed 47,0 and 45,7% of the
sociates! catches in periods 4 and ﬁ respectively, The dominant
sh specles was R,corsula which formed 20,2% and 17.,4% in. the
riods of spawn availability and non-availability in this flood.
o the intervening vsriod between Floods II and III, prawns were
gatly reduced and the mullet R,corsula gained furtner in
minance to 47,6% and 44,67 of. the catch of Associates., The
tal mumber of species gf fish Associates in Flood II were 31
8nd 23 in periods A and A respectively.

In subsedquent floods Prawns were of no conseduience among
Associates, Predatory speciles like 5.silondia(22%) and
otonterns (20%) and A.coila(12%) were the dominant species,

During Flood IV the wvariety of species dwindled to 12
d 3 during the period of spawn availability and non-availabi-
bty respectively, Predatory fishes e.g, S.silondia(22%) -
topterns (20%) and A.coila(12%) were very common in the
Ilections whereas R.,cotio ) and E,filamgntosus(ﬁﬁ) were also
unimportant. :

The Associates were completely absent during the period
tervening Floods IV and V and were available only in the period
Spawn availability during Floods V and VI and alseo later,
ring Flood V, Prawns were completely absent and the dominant
ies found as filtered off Associates were C.reba (27.2%),
Lirohita (25.,4%) and B,rita (20,1%)., In Flood VI, R.corsula
ain featured prominently (48,0%), Prawns were few (4%% in
flood, In the post~Flood=VI period it was.observed that
inids e.g, D.sophore (24%), C.reba (15%), P,.ticto (9.6%),
bats (9.6%%, C.mrigals (8.4%3, T.calbasu (4,8%) were of major
portance among the Associates,.
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The relative abundance of spawn (s) fish matter (f)
Plankton(P),: pravn(p), insect matter(i), and debris(d) found in
the guts of 48 species of Assgciates in the period of availabi- |
lity (4) and non-availability (Z) of spawn in different floods
and periods intervening the successive floods showed that during
the periods A spawn itself was the chief food item followed by

prawn in all fishes, and during non-avallability period (4) prawns
Wwere dominant closeiy followed by spawn., It appears that

Associates devoured all the food whatever came in their way. But
in Flood V and in the later period the carp fry were found to
have a preference for debris: and plankton, On the days of spawm
avallability the stomachs of Associates were found fully gorged
with entire or semidigested carp fry sugzestine that the feeding
had taken place in the tail pieces of nets,

NEL SELECTIVITY

Net selectivity of spawpn

Table JML1-26 presents catches taken by Midnanore nets
of three mfshes(1/8", 1/16" and 1/8-1/16") and the State Depart-
ment nets of a single mesh called here My5 Moy My o and D
respectively,

Table JM11-25 .
.Total spawn catch in ounces by different nets

A i el . e B e

Flood T%-_,..T_@J:aj,_g__._- .ﬂé.\.t:c)}T Y . in 7 nolf
QLG8 W O/TeM) R R TR T
Catch Wo,of Catch llo,of Cateh Wo, of — Cateh o, 0

S nets, ot S AL | e nets,
s e R T e e e i
T g 51 12 5 nil 1 1B i
I 52.8 28 6,0 - 2 T 2 33,0 42
Period bet= ;
ween Floods . ;
IT & TIT 0.6 & - - - - 0,4 12
IIX 60,4 22 0.8 1 - - S 25
IW_ Co44a ---23 682 B o 5 Al : 11.

et e e et v — e T S

Contd,on next poge.
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d bet-~
Floods
TS A 1.0 1 1.2 3k 033 7
Sg.7 13 4.6 3 ER) 3 1.0 £t
L 4.0 l‘? wy s - L . 112 '?
Flood= 1

.erind i - - - - .5 5

et B

The catch per net per; hour depived from date presented
ble J¥M13-30 has been shown in Table JML2~27 further split up
Mce;tches taken in day (6 A,M. to 6 P.M,) and night (6 P.M, to
wlle o
1 Table JML2-27 ;
Spavn catch(by numbers) per net per hour of different nets

e S ———— RS i -t

“Caten per net . . per . __hour " by number _
SRt .4_.,-__Jﬂi¢_d,.‘ﬂ-._JiﬂﬂéL,___,__..__Jl,_“___
S WighE ey Wieht _ Dey  Wight Day _ nighh
e A Sl eY e O e s T ¢ L

- - 23 116 - - 39 e
936 764 359 1354 781 1146 295 329

(=)

- 167 — - - — - - o
1118 1150 - 625 - - 61 57
7195 5833 5250 4485 5167 5073 492 757

275 583 833 - 531, - 62 -
1058 843 625 895 695 695 e 119

476 - - - - -~ 149 -
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The ratio of catch per net per hour between Departmental
and Midnapore nets of different meshes in different floods is -
shown in Table 18-28, The ratio between Departmental and Midnapor
nets as a whole works out to be 1:2.8 in Flood I3 1:3 in Flood II;
1:9 in Flood III3 1:9.8 in Flood IV; and 1:7,7 in Flood V-and 1:3
in Flood VI.

‘Table JML3~28
Ratio of Spawn catch between Midnapore and

.. Departpmental MNetbs: i
Flood latio of spawn catch between
No. Deptl,

net, Midnapore Nets
s TD Tl 2 =g
1 R P e 4 S
I1 G A s b o 3.0
III g RS o e 740 -~
IV SERNE g5 847 840
v T leig ) 6,0 Ve
VI 1 3,0 i o

- e

With a view to study catehing afficiencies of nets
during all floods (drawn by weighing averages of spawn catch
of all floods of nets My Mﬁ’ and Mi.o and D, the State Departmen
niet was taken as standaré (fhit = 1) and the relative catch of
other nets was mentioned therewith., The generalized catching
efficiencies of nets may thus be placed as shown in Table JMl4~23

Table JMl4-29
- Catching efficiencies of nets
Departmen~_Midnapore MNets

tal Net,D ML Mo MLoD
PRE: H RRE TR
1 7!3 5-4: 6‘1
0oL ~ & 0,74 0,83
0,02 Lyt Tk 1,1
QL0z =oalgs 058 1




Thus 1/8" meshed Midnapore nets wore on the average
it 7 times more efficient than the Departmental nets and 1/16"
/8"~1/6" meshed Midnapore nets, which do not mutually differ

.
ificantly, were 5% ~ 6 times mowe efficient than the State
irtment nets,

The significance of observed difference in catching
ciencies of nets M1, Mo, and Mj.o meshes were statistically

ed for the dates Angust 20, 21, and 22 in Flood IV by applying
G test criterion, which gave the following results :

=4,80 on 70 4.f, D €0,01 (Highly significant)
=0418 on 70 d,f. p >0.5 (

Not significant)
=4,80 on 70 d.f. p 0,01 (Highly significant)

B From the above it is inferred that difference in the
Biching efficiencies of M1 and Mg and MiM7_o are highly signifi-
Bt and Mo and Mj.o are not significant,

St selectivity of Associates

Table JM 15-30 shows cateh per net per hour of Associates
Iferent nets during the entire seaso

n° separately shown for
tand night hours, H Floods I and IT and period intervening

t of Midnapore nets is
roximately 2.5 to 3 times more than of Departmental nets, In
V and VI the Associs

ates caunght in Midnapore nets were
+% times respectively more than the Associate contents
nets, In Flood IV the Associates canght by Midnapore
were less than those State Department nets.

Table JM15-30
Associate cateh in number rer net per hour,

SR e e —— e i

Cateh = yper  net per honr in Jumbers

: i }'[2 MlnE :| =
_._E_Lgx.h,.ﬁi%b_tm -H_D_zi_.mﬂigkm__nav m;iht Day _ I*nghtq
] ;

T TTNIS e e et i g D S e T e | T i i

R —

2.6 3.5 1.1 1,1 4.6 0,5 2,6 2
56 ok {idipgoat) 12.6 24 47

5 " 38 - - - - 9.4 8

Contd.on next page,.
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Recommendations for spawn collection in the

[ e — o
B o i e R R T R Al o s g o L L  md A e ame—

snrveyed stretch of River Jamuna

=T = a - e e T s

In the 300 km long streteh of the River Jamuna extendin
from Musanagar in the west nupto its conflvence with Ganga in the
Fast, the sites examined in detall for Spawn prospecting investig
tions in 1964 were Misanazar, Augasi, Kishanpur, lMahewa and liau
(figure 1 Inset II). The si%es sncecessfully located, where great
bulk of spawn was collected in the experiental nets, were at _
Kishanpur and Mzhewa - Jamunapur, The reason for sclecting thesel
aites was the availability of relatively more favourable road and
vail communications in addition to postal and telegraphic facilit
Tn as such as the abundant occurrence of major carps in concerned
entire 300 km stretch of Jamuna covered in these investigations i
extremely favourable for spawn availability. It is only the phys
considerations of communications and transport which weigh In fav
or against a particular site in this stretch of Jamuna, If a laut
is available for transporting spawn, the site at Musanagar, which
becomes inaccessible by road in monsoon, can be exploited with
advantage, The Northern bank of Jamuna at the villaze Iilra and
ﬁewlan? about 2 km from Augasi, presents a good collections site
and, with the metalling of the present fair weather road from
Fatehpur to Augasi ghat, now under way, Dewlan centre would becom
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oachable for spawn collection even if there is no motorised
» transport. The ravinous terrain at Mau presented no suitable
1 collection ground,

Exemplified by actual demonstration of coplous spawn
d of excellent gualibty at Xishanpur and Mehawa-Jaminapur, the
tech of the River Jamuna from Musanagar to its confluence with

a 15 recommended for spawn collection, As flood and conseguent
ggraphical condition change from year to year such precautions
Te stated in Wiscussions and conelusions' relevant to spawn
ection in this report should, however, be exercised for success-
il spawn ccllection,
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ABSTRACT

1 During spawn prospecting investigations from July 1 to
September 9, 1964, a total of 744 ozs of spawn; estimated at
er seventy lakhs of hatchlings, were collected from the River
amganga at Tajpur in eight spawn collection nets. Out of the
najor floods that occurred in Ramganga in 1964, only the
irst flood yielded the entire spawn collected in the season.
T% of the total spawn was collected in the rising phase of
flood. Maximum spawn collections were made during day hours
n 222 ozs were taken between 14 to 16 hrs on July 8. Spawn
lysis revealed a very low percentage of major carps in the
lections, ranging between 0.09 to 6.9. Nursery-reared samples
ratified a low major carp content in the samples. Statisti-
tests revealed that 1/8" meshed Midnapore nets were about
ice more efficient than State Department nets. Quantity and
ity of Associates and their gut content analysis have been
ussed .

LOCATION AND FPACILITIES

E . The work-zite at this centre is situated opposite to
adabad city on the Eastern bank of the River Ramganga. The
rest habitation around the site, Tajpur village, situated

m Horth-East from the site, can be reached during pre=-monsoon
jod by a cart-track. This village, having a post office but
0id of telegraphic and telephonic facilities, is linked with
estone IV from Moradabad on the Moradabadn Bareilly National
hway , by a metalled road. The nearest Railway station, Katghar
Right bank) on Northern and North~Eastern Railway, is about 9 ¥m
m the site, connected with the road across Ramganga by a rail-
road bridge. Between the village and the site a small sea-

2l tributasry of Ramganga, the River Dhela, traverses easitwards
| then taking a right angled turn at about half a mile North-
of the site, joins the Ramganga approximately 100 feet above
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the bridge. The general location of the site and the topographics
features of the river course are shown in Fig. RT1-14.%

OBSERVATIONS AND RESULTS

The regular two-hourly cbservations were started on
July 1, 1964 and continued till September 9, 1964. Table RT1-32
depicts the average daily observations (6 A.M. to 4 A.il, of the
following celender date) in regard to flood-level, turbidity, ail
and water temperatures, pH and Dissolved Cxyzen together with the
total catch of spawn in ounces for the entire period of observa-§
tion.

Spawn guantity in reletion to environmental factors

The date-wise total spawn cateh at Tajpur centre, per-
taining to the Departmental as well as Midnapore type nets, is
shown in Fig.RT2-15 separaiely for each type of net. Table
RT2-33 presents the flood-wise collection of spawn at. Tajpur
centre, also showing the hour of appearance of spawn in the
river and the amount of spawn collected during different flood-
phases, i :

A total of 744 ozs of spawn were collected from the
river Ramganga at Tajpur in the entire period of observation
from five State Department nets and three Midnapore type neis
operated daily. It may be discerned from Table RT2-33 that out
of the four major floods that cccurred in Ramganga at Moradabad
in 1964, only the first flood, prevailing for five days, yielded
the entire spawn of the season. However, the second flood, that
cceurred on July 29, yielded 1.8 ozs of advanced fry. Of the
total 744 ozs of spawn collected at this centre, the bulk of it
(543 ozs) was collected only on one day i,e. July 8. The very
first appearance of spawn was observed on July 6 at 18 hours whig
continued till 24 hrs of the same day after which the spawn complf
tely disappeared. On July 7 at 10 hrs extremely rough weather pre
vailed and the nets had to be taken out for the day from water.

* 'R' stands for River Ramganga
'T' sitands for Tajpur

The first number in the Tables and Figures depicts the number
in the chapter and second in the report as a whole.






Table RT1-32

Daily averages of flood level, turbidity, air and
water temp., pH, D.0, and total spawn catch in
the RHiver Ramganga at Tajpur.

" Flood ' Turbidity ' Air Temp, ' " D.0, ' Total' Floodwise
' level ! in . ' water te-' pH' in ' catc¢h' spawn in
Voan. U ipia i B s g e ot ' ppm.' of ' o0z8 and per-
‘metres. ' ; ' ! ' spawn' centage in
| : : i : ! in ozH. total
2 3 4 5 6 T 8
0.09 400 B0.6/50.6 16 - -
0.27 550. B0 B0 T e 164 - -
(08 440 29,8/29.5 7.6 - -
0.11 347 95,2429, 1.6 = —
0.19 270. 28, 4/285 | 1.9 5.7 - -
0.23 500. Z1.4/31.0 7.6 S e
0.66 500 26.6/27.2 1.6 - s
0.63 500, Db T2 5 Ta9 53 T5hn0 T44.0 oz
0.49 630 27.9/28.8 8.0 126, 7T ; 100%
0.20 500,  CRT.928.8 . T 28.3 I f£lood
0.37 440 D628 L9 4.8 13.5 )
0.27 503 29.9/29.5 ° 7.9 4.2
0.14 490 28.5/29.1 7.9 3.9
0.60 352 58.0/28.5 * 1.9 5.7 0.1
0.99 583 27.0/28.5 7.9 - -
0.87 650 2R GyogLy 700 - -
0.35 480 30.0/31.5 7.9 6.2 = =
0.26 400 28,5080 ' 1.6 - -
0.19 400° 29.5/31.5 T.& - -
0.13 360 35.0/50:4 7L 6.0 - -
0.05 2ZOL  EPLG S0 NS - -
0.06 259 %1.9/%2.9 T.6 - -
0.14 259 21.9/72.8 1.6 - -
0.1 238 27.0/28.2 T o0 - -
0.56 8586 26, T/2650 .6 - -
0.43 521 L Y Aoy oy A s R - -
0,57 5%6 ge oo e e - -
07T 536 26.8/27.5. 1.9 - -
1.28 836 27.2/27.5 T8 b3 - -
0,92 R 28.7/29.2" 7.6 1.8 -

(adv.fry)
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529 30.0/28.5
525 %1.0/30.5
451 30.9/30.5
449 - 30.7/30.9
349 29.1/28,7
499 26.6/28.0
564 30.4/30.5
474 A
500 30.7/31.5
521 29.3/30.7
464 29.2/31.0
461 29.1/29.8
440 30.6/30.6
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T 2 3 4 e 7 g
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fhe next crop of spawn could be harvested on July 8 from 6 hre
Onwords. The intensity of spawn aveilability went on increasing,
jouching & maximum of 222 ozs of spawn between 14 to 16 hrs, a
insle 1/8" meshed Midnapore net, which happened to be placed at
he very end, catching the meximum (69 ozs in 2 hrs) inspite of

' rear-most position, However, from 18 hrs of July 8 a gradual
line in the intensity of spawn availability was observed which
jontinued till July 14, on which day, the total spawn collected
brom a1l the eight nets amounted to 0.08 oz only. From July 15 the
Spawn completely disappesred never to show up again in the 1964
son. 296.5 nzs of spawn were collected in the day nours (6 A, M.
gﬁ PSM.) as against 226.8 ozs during the night hours (6 B.M. to
BAL M, ).

In the following paragraphs, the effects of various
Bydrodynamical, chemical, meteorological and hydrobiclogical
factore, have been discussed.

iWdrodvnamical characters

flood level

E Fig.RT3=16 shows the fluctuations in average daily flood
evel along with the amount of spawn collected., It is evident from
ic ,RT7-16 and Table JT2-35 that 290,8 oze of spawn were collected
0 the rising phase of .the flood (from 18 hours of July 6 to 14
s of July 8). However, the bulk of the Spawn (523.2 0zsS) was
pollected in the receding phase.

Fig.T3-16 ‘shows as meny as 12 rises in water level of
famzanga in the season, Out of these only four have been consider-
8d as major floods. The latter were gradval in rise and fall and
re preceded by heavy rains in the catchment areas. The rest of

. 'floods' were abrupt, both in rise and fall, and mey have &
Bonncotion with localised heavy rain fall higher up or with

burrent velocity

_ The average current velocity during the period of spawn
fyailability was 1.3 km/hour ranging from 0.98 %o 1.84 kxm/hour over
fie period July 6 to July 14. Owing %o a combined effect of current
firection in the Ffirst two floods, the . topography of the colleculoil
Site =2t Tajpur was so unfavourably transformed that it rendered the
fperation of nets difficult after the second flood. No spawn or
fdvanced fry were, however, available after flood EL.

¥
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Chemical characters

Turbidity

Fig ,RT4-17 depicts the availability of spawn in relation
to turbidity. During Flood I, in its Spawn-bedaring phase, turbidif
ranged between 360 to 650 ppm. On the peak day of spawn collectiol
i.e, July 8, the average: turbidity value was 500 ppm. During the
second major flood, that ocecurred on July 29, when average turbi=
dity value touched 8536 ppm, 1.8 ozs of advanced fry were collectsl
In the remesining two major floods, occurring on Lugust 21 to 26
and .August 31 to September 3, the average turbidity values ranged
from 380 to 501 ppm and 431 to 693 ppm respectively but no spawn
Wwas available, Looking at these fluctusations in turbidity valuesy
it may be stated that this factor has no direct bearing on the
availability of spawn.

Hrdrogen ion congcentration

The pH ranged between 7.6 to 8.2 in the season. The pH @
water, when spawn first showed up on dJuly 6, was 7.6, This value
went up to 7.9 and 8.2 on July 8 and 9 respectively when maximum:
Spawn was available in the river, The second Fflood too, occurring
on July 29 and yielding 1.8 ozs of advanced fry, brought about a
relative increase in PH value, It can not be Said with certainty’
whether the observed increase in pH was linked with the advent
of spawi. '

Observations on Dissolved Oxygen were recorded on everyl
third day, Beofre the occurrence of the firast flood, the D.0. was
observed to be 6.1, later, with the appearance of the first flood
which yielded the entire Spawn cellected at this centre in 1964 8
the D.0. concentrations decreased ranging between 4.8 %50 5. ppin
in the duration of this flood. Its value in the remaining period
ranged between 5.3 and 6,3 ppm.

Meteorological charscters
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Table RT3-34

Daily arithmetic or modal averages of meteorological

characters for relevant days in different floods along

with spawn catch and current direction in Ramganga atr
Tajpur (Moradabad) :

" Quanti-" " Weather condition 'Current
Flood ' ty of ' Temperature : " VWind Wind di-'direc-
fio. r Thass ., Spawn ' in centi- Sky ' speed 'rection 'tion
i collec-' grade : ' 'from No=- 'from
: ' ted in ' Air ' Water | : 'rth in 'North
: Vo eEE 1 ! ! 'degree. 'in
! 5 ! £, ! ! ! 'degree
2 5 4 5 6 i 8 9 10
- 2yl 29,2 Fair High g0 314
28.J4 28,3 HRaimy High ° 90 320
g i 2%5.%3 31.4 %1.0 Rainy Stormy a0 300
T Rising 26.6 27.2 Rainy Stormy 90 300
8 14 hrs) E4%.,0. 26.7 27.3 BRainy Stormy 90 320
T )Receding 126.7 27.9 28.8 Rainy Stormy 90 %20
) 28.3 27.9 28.9 Cloudy High 90 320
e e
g v ; air ig )
: 2.9 28,5 29.1 Cloudy Gentle 90 320
0.1 28.0 28,5 Rainy Gentle g0 310
Rising - 26,8 27.5 Cloudy Hign 270 310
- 27.2 27.5 Cloudy Gentle 270 519
II ; - 98,7 29.2 Cloudy High 270 5500
- 29,0 29,6 TFair Gentle 270 340
)
JReceding - 0.0 28.5 Fair Gentle 270 340
) - 21.0 30.5 Fair Gentle 270 357
) - 28,8 30.0 Cloudy Gentle 90 530
) - 29,7 30.4 Cloudy Gentle 90 330
JRising - 28.0 29.5 Cloudy Gentle 90 330
g - 28.7 30.0 Cloudy Gentle 90 330
1EILT - 28.8 22,6 Cloudy Gentle a0 330
) - 29,6 30.1 Cloudy Gentle g0 338
JReceding - 29,4 28.1 Cloudy Gentle g0 3356
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1 4 3 4 5 6 7 8 5 . 8

28
29
30

i

)

)

)

)
September _3: it

)

)

- 2005 30,6 Cloudy Gentle a0 %35
~ © 30.0" 31.0 Cloudy Gentle 90 328
- 28.9 20, Cloudy Gentle 90 331

- 26,2 28,2 Cloudy Gentle 90 341

26,2 27.4 Cloudy Gentle - 80 341
25ﬂ2 2R Cloudy High ‘a0 342
265 27,5 Cloudy Gentle a0 544
20.4 2800, Bazr " 'Bentile g0 G5
292 PFair: High 270 329
22 ENNTg . Frdys THioh 200 35
0L BC..2 - Fair Gentle 270 245
28,8 29,71 Fair Gentle 270 541
26.9 29.0 Fair Gentle g0 341
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The average air and water temperatures for thie period
frly 2 to 4 (pre-spawning), July 5 to 7 (heavy spawning), July 8
QD 14 (spawn availability perlnd) and July 15 to 17 (post spswn .
?‘ﬁléa?lllty period) are shown in Table RT4-35 in rvegard to

I: GD - s 3 ! K 3

Table RT4=35

Aiverage Air and Water temperstures in pre-spawning,
Heavy spawning, spawn-availabiliiy and post spawn-
availability periods.

;i : : i : . ' YNo,of jiverage tempﬂratu4e in . 20
Feriod Identity ¢ Dates in 1964 e iir | Vater
B spenning Jul.2 to .Jul4 3 269.8. . 29.6
avy spawning b AL ey o SRR LA 3 28.8 28.8
Spawn availability Jul.8 to dul.i14 i : o g 28.6
B crevn- Jul.15 to Jul.17 3 28.5 29.9 .

.ﬁa;lablllty

. Spawn appeared at Tajpur in two spurts 1n Flood L, the
tirst falling at 18 hrs on July 6 and the second, bumper DKIE
Bt 6 hrs on July 8 continuing upto July 14. It id aafe to presume
et breeding commenced a couple of days or so before July 6 snd
ieavy breeding took place on July 6 yielding great bulk of spawn
om July 8 onwards. Cbservations on air and water temperatures
from July 2 to 14 appear to be significant (Table 1T4-35). The
fiferace air and water temperatures from July 2 to 4 were 29.89C &
Ecpectively. On July 5, the average air and water btemperatures
ere lower, being 28.4°C and 28,5°C respectively. On July 6, the
ximum ailr and water temperautres were 54.5° at 14 hrs and
5% at 16 hrs. With the firgt really heavy downpour of the
gson on that day, the air and water temperatures Tfell down %o
0°C and 30.0°C at 16 hrs, recording a further fall to 27.0°C.
26 5eC at 18 hrs. Heavy breeding must have occurred on July
gsulting in the availability of larse guantity of spawn on
ly 8., The average air and water temperaturss in the spawn avail-
llltj periocd (duly B to 14) were 27.9°C znd 28.6°C and on the
h-ee Tollowing days 28, 5°C and 29.9°C respectively, reaching aboutb
e same level as in the pre-spawning perlod The above stated
shain of events are graphically depicted in Fig.RT5-18.
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The wind direction mostly remained at 90° (Easterly).
Wide fluctuations in current direction rapged from 300 to 342°N,

During peak spawn availability the average current direction was
observed to be 314°N.

Hydrobiclogical characters

Table RT5-36 shown average plankton density in numbers
rer litre and average catch in numbers of the spawn associates
separately for the spawn availability and non-availabil ity periods
The plankters ranged from 1.2 to 11.8 per litre in the season.
‘Before the first flood, the plankters ranged from 10.2 to 11 a8
units/litre. With the floodlng of the river, they ranged only E
between 1.2 to 2.8 units/litre. The spawn associates were observed
to follow a definite pattern. In the peak spawn availability perid
the average catch per day of spawn associates was 2035. With the §
decline in the intensity of spawn avgilability, the Associates tof
showed a gradual decline occurring in greatly diminished numbers
in the remaining floods. In the last major flood their average
daily number was reduced to only 3. The qualitative abundance of
Spawn—-associates has been dealt with later in this report.

Table RT5-36

Flood-wise quantitative abundance of plankton and spawn-associates
gplit up into days of spawn-availsbility and otherwise

Average plankton’ Average catch pel
density in numb-' day of spawn assg
grs per litre, ciates in nos,

T !
1 !
L) ]
Dates in 1964' On days 'Other-' On days of ‘Otﬁei
1 1
. 1 1
1 L

= e Sl e

Flood No.
of spawn 'wise gpawn ava- 'wise
availabi-' ilability. !
1ity. ! :

I Jul.e to Jul.10 6.9 = 2033 =
Period between Jul.l11 to Jul.27 2.4 A5 354 1818
L & IT FPlood,

12 Jul.28 to Aug.? = 2.0 = 86
Period between Augz.3 to Aug.20 - i) - 146
LL & Rl R ioon: i

T Aug.21 to Aug.30 - g - 12
IV Aug.31 to Sept.9 - BT - :
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gann guslity in relation to environmental factors

pewn quality derived from spawn-snalysis

: The flood-wise percentage distribution of major carps,
inor carps and 10thers' has been presented in Table RT6-37

lowing two hourly spawn analysis, Column 17 of this Table depicts
§f=arithmetic mean of percentage of two-hourly samples of the day
e 1 1. to 4 A.M, of the next calender date). Spawn quality, as
imated from the analysis of these semples, 18 discussed in the
lowing paragraphs. it is evident from Table RT6-37 that only
first flood yielded spawn. Wo spewn appeared in the river in

eeguent floods.

flood I: Spawn was svailable during this flood from July 6 to

uly 14 in two gpurts, the first spurt commencing at 18 hrs on

ly 6 and ending at 24 hrs of the sane day. The second spurt, of

g larger duration, showed up forst at €& hrs on July 8 and continued

jill 10 hrs. of July 14. The snalysis of the two hourly spawn sSam=

Bles revealed a very low percentage of major-carps . The average
between 0.09 to 6.9. The per—

@aily major-carp percentage ranged
i was observed to be consistently Very high,

fcentage of minor C&rps
' i 59.8 on July 6 and cent percent on July

4. Out of a total of TO two-hourly samples exemined, only 34
showed major car content (0.09-6.9%). The highest major carp

. (29.0) was encountered in the collection at 24 hours on
fJuly 8, the day of peak collection. The gpawn samples contained a
relatively low percentage of occurrence of ‘Others', their daily
ayverage percentage ranging from 0.27 to 37.0.

Table RT7-38 depicts the distribution of major and minor
en derived by weighing

carps and 'Others' during Flood I, having bhe
17 of Table RT6-37) with correspon-

each day's percentage {column

‘ding spawn cateh. Fig.RT6-19 shows the fluctuations in spawn qua-
1lity as the percentage of daily average ever the days of spawn
svailability. The spawn availability was spread over & period of

7 days during Plood I and the spﬁwn.quality was observed to decline
with the ebbing of the flood which i8 clearly brought out in Fig.

RT6-19 by the relatively high percentage of major carps in the first
g sIﬁwn'Quantity. An snalysis

three days of the flood, notwithsteand ing

of Fig.RT6-15 shows & rather positively showed distribution of major

carps and 'Others' and 2 flat-topped curve (indicating a more OT
RT7-20 shows

less uniform pccurrence ) in respect of minor carps. Fig.
tion of major carps as observed on July 8,

the two-hourly distribu
jndicating the maximum occurrence of major carps at 24 hrs on that

day .
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Table RTT7-38

. Flood-wise percentage distribution of spawn
guality determined Ffrom spawn samples

Flood | L vl e s o [ (e o [N
~Nou M= jor carps ) Minor carps | Others
1 S G2 Sty

spawn quality derived from rearing

Table RTE-39 presents the species composition as deter—
fiined by the snalysis of samples drawn From the nursery and
fearthen gamlas., A combined ftotal of 1450 specimens in five sample
showed 2.8% major carps, 96.7% miror carps and 0.5% 'Others'. The
iz jor carps comprised 2.0, 0.6 and 0.2 percent Rohu, Calbaswu and
lrigal respectively. The minor carps were dominated by labeo bata
(21.1%) and Labeo pansusia (11.8%9). It was observed thet the
gamples redred in 'gamlas!' differed Ffrom those drawn f©rom the
Btate nursery in their species composition. In the samples from
'gamles ', the percentage of Cirrhina reba was highest (54.4)
Tollowed by ILoboe bata (19.2) and Idbeo pansusia (12.4). In the
gamla—reared sample the percentaze of major carps was slso Tound
to be higher (B.4) as compared to that drawn from State nursery
(2.8). This can possibly be explained by the fact that the spawn
samples reared in gamlas were drawn from July 8 cellections when
(as alsoc confirmed by two-hourly analysis of spawn samples) the
maximum percentaze of major carps {(6.9) was collected, whereas
the collection released in State nursery was an admixXture of the
spawn cellected on JdJuly 8, 9 and 10, provisiconally stored in
hapas fixed in the river.* It is probable that there had been
definite spawning spurts of different species and the spawn
collected on July 8, comprised & greater percentage of Cirrhina
reba z2nd major carps than on the following days. T

*. Collections of July 8 to 10 were lifted from hapas by -State
Department persconnel on July 10 at about mid-day.
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Table RTS-29

Fercentage distribution os Spawn guality as determined from rearing
experiments for one major flood

T T P - 53 R M S . fes e e O 5
Tlood |_Sample ! Nurse—! MA J OR AR F o N o |
No. iWNo.  Sizd ny N&.:G.cat—:L.rq~:c,mri~;1rcél—:Total$ apas 10t HeYE
H ; H Ha =S thita Jaala !'bagu ! i
1 250 1 - 5.6 0.8 2.0 8. 91.6 =
2 480 2 = 2.7 0.05 0.09 2.84 96.256 0.9
T 35 200 1 - 0.5 = ikoie) 1.5 98.5 -
4 290 2 - .2 - = g.2 98,1 et
5i 230 1 = Thinas - - '+3 98,7 -
WEIGHTED AVERAGE = 2.0 el e 2.8 96,7 0.5

In column: 4 No.i represents samples from earthen gamlas
No.2 L L s sLate Mursery.

Blltered off Associates
=’=m—

Associates ! guantity dn relation to flocds

Table RT9-40 presents the catch per net per ey o
i of'l’ Associates during the four major floods that occcurred im Ay
and the periocd intervening the Buccessive floode. Thia table slsn
Pinpoints the relative abundance of Aggsociates 4n Midnepore and

| Departmental nets, Throughonut the season, Midnapore nets captured
Associates in greater quantities, The table furiher shows that with
the advancement of monsoon the Asspeiate abundance gEradually decidin

Table RTI-40
Catoh per net pex day gl iApsocdiates 4n numbors

Floecd y Ilidnapore Nets, | Depaltmental
No. S e g ) ; nets
1 : Z = T 3 =]
T 295 245 221 2|
Period between 192 14.4 168 25

L & II Flood



24

1 2 3 4 )
LT 231 - - 56
Teriod between 142 — P
T & 11T Flood
AEl 10 L — 2
v 13 - —_ 2

hescociates! guality in relation to floods

s was divided into
and non—asvailability (E) within
between any Ltwo floodsS,. Ln Tlood I,
and Aspidoparia morar togethel

The percentage occurrence of hssociate

‘period of sSpawn availability (A
feoch flood and the periocd lying

Funtius bicto, Glossomoblus giuris
‘constituted &1.5% of tne total Tesociates collected in the nets of

differcnt meshesS, stated in thelr order of abundance. Ty the pericd
intervening Floods I & IL clossogobius giuris (36 .9%) continued to
dominate the Associates. Othexr important species encountered in
cizenble percentages wexre Tuptius sarsna (18.17, Funtius Licho

i(15.6) and prawns [ REILE Ther with prawns

Glossgogobius giuris toge
n-availability phase

il d to dominate during Spawn non-
i ¥loods I & 1I) constituting 23.5 and- -

i respectively . In Tlocds 1T, IIT & IV+ and the inter=
venins period between Floods TT & INT ‘{ail represemﬁing period . -
bof non—-availability of spawn)Oxysaster hacaila was the most
ldominant species, ite oecurrence ranging between 17.6% to 51 «5%.
§h Flood II Puptius sophore (14.4%) and prawns (12,0%) followed
raster bacaila 17 .65 ) or their percentage of occcurrence. The
Seriod intervening Tloods -II & ILT was characterised by high. per—
14 (22.5) and Barilius

ag of ogcourrence of Oxygaster bacal
.5). In Flood IIT Oxygaster Tocoila slone pegistered

i5% of pccourrence . LFrawns, hoving aeclined %o 2.,0% in the

receding period shot upto 2% .4% in this flood. Flood IV _was
1a (35.0%) followed

ked by the dominance of Oxygmaster bacail

a2in by Puntius scophore {15;0%5. Tlood 1 and the period intexr—
ninz between rloods 1 & IT had a wide variety of species (46 and
5% respectively). During subseguent floods the number of species

=]
-

- Thers was no intervening periocd between Floods III & IV
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encountered among Associastes went on declining gradually so much
so that in Plood IV Asscciates were represented by only 10 species.
The sequence of the appeararnce of Assccimtes in the season was
roughly as: Puntius ticto, Glossozo us giuris, Oxysasbter bacailo,
Puntius sophore and Bariligs barilsa, to meg;ioﬁ-only five more

impeortant species,

Gut contents of Associates
72 species of Associntes were sncountered. In Flood T

and the period intervening between Floods I & IEI, spawn appeared

to be the most dominant food item on which almost all the Associa-
tes subsisted. During subseguent floods and intervening period
between floods plankton, debris and insect matter were found in the
guts in order of their importance as food ditems. Asscciates were
not found to exercise any selectivity in food, whatever present in
the environment was ingested. However, in case of Laboe bata, Iabeg
Pangusia and Cirrhina rgb&.preference for plankton was noticed as
_even in periods of availability of spawn in the river in bulk, the
stomachas of these fishes were found to contain a greater pPercentasal

of plankters.

Not selectivity
Net selectivity of spawn i

Table HT10-41 presents Spawn catches in ounces taken b
Midnapore nets of three different meshes (1/87, 1/16" & 1/8"—1/}{6")
and the State Department nets of = single mesh, called here M1,
M2, M1-2 and D respectively during the entire Season.

Table RT10<-41

Total spawn eateh in ounces by different nets
= N E T E

L I T e T A e T g v P T e SR
BFlood 'L 1 ; M2 M3=2 iiE]
Wo. ' Catch, No,of ; Catch| No.of | Catch | No.of] Cateh| No.or
! : nets L nets. i nets | _} nets
E 165 .94 7 87.76 i 95.32 i 490,98 40

Table RT11-42 illustrates the catch per net per hour of
Table RT10=41 ,. further

spawn, derived from the data presented in



Eplit up into catches taken in day (6 A.M. to 6 P.MM.) and night
s 2N, o £ AL ), : >

Table RT11-42 -

Spawn catch (by numbers) - er nef per hour of differemt nets

CATCH FER NET PER  HOUR IN WUMBERS
] 12 =i D
Day Night Doy Night Day Night TDay Nigh$

Flood
No.

L 14304 5451 6542 <2425 gt BE2E 6125 2955

With a wiew to studying the catching efficiencies of
, State Department nets were considered to be standared (Unit=1)
the relative catches of other nets were matched therewith., The
‘icance of the observed differences in respect of cdatches Taken
July 8-11 was tested satistiecally by applying 't' test criterion.

The ratio of spawn catches between D, M1, M2 and M1-2 was
to be: :

D: Mi: M2: M1-2 = 13 3.1; 1.63; 1.89

test gave the feollowing results

t = 2,05 0on 62 d-F. p = 0.05/{aignificant)

= 141 oo B2 R, p = 0.10 (Not significant)
fie= 1043 on fedE, p=0.10 ( —do~ )
fi— e %0 on 62 d. F. P = 0.10 ( ~do= )
b= 1.04 on 62 d.F. p = 0.50 ( ~c 0= )

From the above it is inferred that the catching effi-
lof 1/16" and 1/8-1/16" meshed Midnapore nets do not sij-
iy differ Prom that of State Department nels and the
fficiency of 1/8" meshed fidnapore net differs signi-
from that of State Department. Taking Mz and M1-2 aB
nbical catehing powers, the generalised catehing

s of different nels mey be pilaced as shown in Table



Table RT12-453

Catehi efficiency of nets
Raks

Departmental | _ liidnapore Hets

net = ! Nt VW2 ar Mi-o
TR SRt g
0.32 1 0.61
2,53 164 1

Thus 1/8" meshed Midnapore net is on the sverage three
times more efficient than Departmental nets and slightly more
one end a half bimes more efficient than 1/16" or 1/8"—1 /16" 5
liidnapore nets. _ X

Net selectivity of Associztes

Table RT13%~-44 shows ecatch Per net per hour in numbers of
Assoeiates tzken in different nets in different floods. Throuzhow
the season the Associste content of eny of the three types of i
napore net was found to be higher than that of Deparimental nect.
In Tood I 2nd the period intervening I'loods I & IT the eatching
efficiency of Midnapore nets ranged between two to four times tha
of Departmental nets. Subseguently, it was observed to be approxi-
mately 3 to 6 fold. The eorresponding spawn catching ratio of
Ilidnapore nets o Departmental nets as depicted in Table RT1{-12
is two fold. '

Table ET{5-44

Associate cateh in numbers per net per hour

; ATCH FE HET BER - THOER i
Plood f = |C|1H j; S iJ: . IL
Hos i Doy Nisht! Day Night| Doy ight | Thy
] 2 3 4 g & T 8
i EE Hel Jed G Hd Sia et 255
Period between = on - e
L& IT Bloa 4,0 4.0 D) S 4.0 SHE B
Al S| 4.5 = - - - T2
Peried between
IT & IIT Fiecd i SRR = = G &
T (0 &5 - - - - 0.06
IV 0.3 C.04 - - - - 0.06




V D. SARDARNAGAR (BAREILLY) ON RIVER RAMGANGA

Ahstract
Location and Facilities

Observations and Results

Spawn quantity in relatisn te
envirommental factors

Hydrodynamical qharacters
Chemical characters

Meteorological characters
Hydrobielogical characters

Spawn quality in relatien te
envirommental factors

Filtered off Associsten

Net Selectivity

aee 88
N &8
L 89
S 89
e 93
o s S5
LR 96
aivie 98
LU 98
e 103
- = ® 104

Recommendatinn for Spawn Collectinn in the

Surveyed Stretch ef River Ramganga

L 1{}?



ABSTRACT

A total of 1158 ounces of spawn, estimated at over 100
natchlings, were collectcd during the investigations on carp
d resources in River Narbada st Sisodra lasting from 1.7.64 to
.64. Five floods viz. II, V, VI, IX and X, out of %exn, yielded
0% of the entire season's spawn, The highly productive floods,
b ond VI tontributed 81.0% of the seasonal catch. The rearing of
frewn from floods V, VI and IX, which contributed 83.4% of the
fotal yield at-the centre showed 70.6% mejor carps and the analy-
bic of spewn from the corresponding floods revealed 67.9% major
ps. Hydrodymsmical, chemical, meteorclogical and hydrobiological
haracters in relation to spawn quantity and quality have been
Btudicd. In almost all the floods spawn first appeared in their
fising phases snd it was invariably collected in abundsnce during
fhe receding phases of the Tloods. The first one or two dayb of
fhe receding phases yiclded maximum sSpawn conteining hish percen—
ee of major carps. The floods rising above and receding below

o

19 meters from river bottom yielded spawn in sbundance. During
periods of spawn availability, high catches of spawn in the nets
fere governed by water velocity, turbidity and net mesh. ilidna-
pore nets, on an average, were found to be 8.4 times more effi-
ficrnt than the Gujerat nets. Even a2t investigational sbege, 917
bic (i.c. over 90 lakh) of spawn, containing sbout 55 lakh major
ps, were lifted from Sisodrs centre by Gujarat Fisheries
Pepertment for fisheries development.

TOCATION AND FACTLITTIES

3 Sisodra is located on the West (left) bank of ine River
liorbade in Rajpipla Taluka of Eroach District in Cujarat State. The
nearcest railway station is at Sinor ceross +the river of a distance of
5 ¥m. Silodra is conveniently connected via Sinor and Dabhoi by road
Erd viz Sinor and Miyagam by rail with Baroda, Rajpipla, Surat,

‘oach and other big towns of Cujarat. There is a loecal branch post
pffice at Sisodra for once & day serviec only. The village is served
by the telegraph office at Sinor. The Block office serving Sisodra

is located at Rajpipls, the Taluka hesdguerters. The river course atb
Sisodra mnd the general location of +he cenmtre on Naerbada are shown



ABSTRACT

. S pawn prospecting investigations were conducted 2t
darnager, Bereilly in River Ramgesnga from July 5 %0 Septembel
i i the entire season

964, 287.1 028 of spawn wer
ted in Flood I (July 9 to 14) and
ozs in Flood II (Tuly 17-18) forming 81.6% and 9.1% of the total
onal catch respectively. Spawi snalysis showed an average of 1,2%
attaining e meximum of B.6% in the sollection. of.16 hrs
auly 11 in Flood I, while the average i
d 11 was 9.0% with a maximum of 27.0k
a major carp content of
r carps 1%, Midnapore nets were, on the
one and half times more efficient than the Departmental
the phySiGOﬂGhEmiC&l factors
itative availability of spaw d off associates
gition, quentitative

Ve peen analysed as to
oriocds and thelr gut contents. I round
pawn. collection 1S maintained in the first
SPawn, though mixed

0 £1oods of Rangangs, appreciable major carp
ith minor carps, can be aollected, Deep pool stocking of major carps
or g Ffaunistic suUrvey has beell recommended 0 build up a gizeable

A ) or carp population.
LOCATION AND PAGILITIES

rcentage of

_ ig = village situated on the Western bank of
River Ramganga about 12 kilometres West of Bareilly across the river.
+ 1ies adjacent o the Bareilly-lMathura Road, the nearest railway
] ~a South Cabin, being 3 kilometres Worth of Sardar-
e has & pranch post offiece for twice a week postal
lephonic services are available
on ground 18

cervice only. NO telegraphi
had ot Bareilly. The collecti
1 in between the railway

: The course of Tiver Ramgangs i

th the topograp i

tapds for River Ramgangs; Tig1 stamds for Sardarnagat.
depicts the number

fie. 'R
The first number inn the Tables and Figures
in the chapber and the second in the report as & whole .
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OBSERVATIONS AND RESULLS

Spawn prospecting investigations were conducted at
Sardarnagar from July 5 to September 11, 1964. Table ES1-46 depicl
the daily two hourly observations (6 A,M. to 4 A.l. of the folloWl
calender date) in regard, to flood level, turbidity, air and water
temperatures, pH, dissolved oxygen, tofal catch of spawn ir OUnces
and their flood-wise distribution,

Spawn guantity in relation to environmental factors

Pigure RS2-22 shows day to day spawn collected from all @
nets operated during the period of observation. This ber ciagram &
depicts the spawn catch by the Departmental and the ilidnapore type
of nets, the relative efficiency of which is discussed later in Gl
report, Table ES2-47 indicates the spawn quantity obtained during
the different floods alonpwith the detes and hours of appearance 03
spawn during the rising snd receding phases in each flood and the
guantity obtained in day (6 A.M. %o 6 P.M.) and night (6 P.M. %o
6 A.M.) hours.

287.1 ozs of spawn were collected during the entire seasol
in ten shooting nets. Of these 247.2 ozs were taken in the first
flood period (July 9 to July 14, 1964) sccounting for 86.1% of the
total spewn yield from the site. (This excludes non-carp spawn
available in rising phase of Flood I described under "spawn quality
derived from spawn analysis"). Floed II, which appeared soon after
the end of Flood I, contributed 26.1 ozs of spawn, amounting to 3§
9,1% of the total catch. Peak collection days of the two floods WEl
July 9 and July 17, 1964 when 99.9 ozs and 21.3 ozs of spawn was
collected forming 44,1% and 81.6% of the catch of the respective
floods. The spawn catch of July 9, alone accounted for %54,8% of GHS
total collection of the season. Table RS2-47 shows that 122.7 028
of spawn were collected during day hours against 124.5 028 duriag §
night hours in the first flood period. In Flood II the day time cal@
was 11.9 ozs agsinst 14.2 ozs obtained during night hours. On the
peak catch day of the first flood, i.e. July 9, 67.5 o0zs of spawn
were obtained in night against 32.4 ozs tsken in day. These obseryas
tions show that nisghtly catches were ox the whole slightly higher 3
than the day time catches. No or negligible spawh could be obtaineds
during the Floods III, IV & V which lasted from July 29 to August &5
August 4 to 12 and August 30 to September 8 with their peak days
falling on July 30, Ausust 7 2md Sepbtember 3 respectively.









Table RS1-46

Daily averages of flood level, turbidity, air and
water temp., pH, D.0. and total spawn catch in the
River Ramganga at Sardarnagar

T 1 T

1
Flood, Turbi~ Total 'Floodwise

1 ]
1 1 = (] I 1
?22?' level, dity i;gegeigﬁp_1 pH IDiE'T catgh 'spawn én
facg ! |l in 9€ ! 'ppm ' 9 1ods 2u
 metres, ppm ' ' | Spawn percentage
: I ) ) ; , in cze. 'in total.
1 2 3 4 5 6 i 8
July
(5,6 A.M.)
0.00
5 0.08 170 29.9/29.9 1.9 642 220
6 0.32 185 29.2/30.0 19 2.8
i 1.01 270 25.4/26.9 7.6 - 3.0
8 2.09 5473 26.8/26.,8 7.6 6.6 0.3
9 2.65 850 26.5/27.2 Ty o o 99.9 g
10 2,31 900 27.0/27.0 7.6 - 65.4
11 2.06 835 el ARy i T=be 636 S7sB g 247.2
12 1.99 836 28.2/28.0 7.6 - 23.2 (86.1%)
13 1ot 793 27.4/27.5 T8 = 12.4 )
14 1.59 750 27.5/28.0 Tochah i, B )
15 1.81 816 28,8/28.8 7.9 < 2.6
17 2.3 857  29.9/29.4 Tobin ' Bat 2ha% ) 26ad
18 1.59 725 31.0/30.1 i - 1.8 ) (9.1%]
19 5,51 564 30.8/30.8 7.9 - 1.5
20 1.40 571 21.5/37155 RS aLT 0t
21 1.22 555 32.5/35.2 7.9 - Stray
22 1.19 422 32.0{53.0 7.9 - 0.1
23 116 397 27.5/30.7 T=9 05T 0.2
24 1.53 693 27.2/28.5 7.9 - Stray
25 1.82 1200 26,0/27.9 7.6 - Stray
26 2,03 964 27.2/28.6 R G 0.2
27 1.88 1028 26.8/28.3 T = Stray
28 1.69 1028 27.8/28.3 7.6 - Stray
29 1.89 1028 26.2/27.8 T«6 6,20 Birey
30 2.24 1200 30.0/29.4 7.6 - Stray
31 1,93 1200  30.3/30.8 1.6 _ -  BStray
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1 2 3 4 5 6 7
bugust
1 A4 e 31.5§31.o 7.6 5.7 Stray
2 165  98g 31.8/32.0 7.6 - Stray
3 156 799 31.8/31.5 7.6 ~ nil
4 54 623 31-3/32 .1 -5 6.2 Stray
5 .55 0 654 28.7/29.,9 7.6 - nil
6 el e 27.8/29.4 Ti-i - nil
7. 2.10 i4B% 31.5/29.7 T+6 6.2 nil
8 1.98 qa57 31.2450.7 7.6 - Stray
9  T.1d Esn 32.6/%2.9 7.6 - Stray
10  1.65 878 32.8/33.3 7.6 5.7 Stray
11 1258 578 31.3/31.7 7.6 - Stray
12 1.51° 50 31.0/31.2 7.6 e Stray
12 1.55  bao 31.0/%1.0 7.6 5.7 Stray
4. 1.42  Goo 29,6/31 .1 T - bl
15 4,59, moe 29.4/30.2 Siar - nil
16 1,84 1243 30.1/30.3 7.6 5.7 nil
11T 1.89 a5 20.4/29.8 7.6 = nil
18 1.86 793 29.1/30.0 7.6 - nil
19  1.85 g2 30.5/30 .4 7.6 Bsil nil
20 A7 G 31.0/30.7 7.6 - chil
21 Tard . oz, 29.8/30.1 7.6 - nil
22 a4 leen 30.0/31.0 Tio o Ey nil
23 1548l phE 28.9/30.2 7.6 - nil
24 1.74 . 795 28.5/30.5 7.0 - nil
25 .74 SRR 30.0/30.0 10 5.7 nil
28 . .76 o 30.9/31,0 ) Z nil
27  1.62 693 29.7/30.8 7.0 = nil
28 1,54 650 30.3/31.1 o] 5 nil
29 1.51 664 30.0/31.8 7.0 = nil
30 1.45 571 29.0/30.9 10 = nil
. 31 1.68 636 27529, 7, 5T nil
September
17 26 B65 25.8/27.4 7.6 nil
i el R 24.5/26.,3 7.6 = nil
3 2.3B 1280 26.9/27.3 7.9 658 nil
4. 2,32 o8 27.0/27.8 T = nil
5 21D aop 29.8/30.7 TG - nil
6 1.90 750 29.0/30,0 s e nil
T 3700 “SaTh 28.8/29.7 7.6 - nil
8 1.55 491 29.6/350.7 7.6 - nil
9 1.66 466 26,0/28.5 7.6 5.7 nil
10 2.12 536 261 /277 amees - nil
1T 225  gho 25,3 /P6 T 7.6 it inil .







Hydrodynamical characters

Flood level

Fluctuations in the daily average flood level have been
shown in Figure R83-23 on which the spawn catch, whenever obtained,
has been superimposed. It is evident from Figure LHS5-23 and Table
RS2-47 that spewn was not available in appreciable guantity in the
rising phase of the flood, the major collection being made during
the receding phase. On July 9, when the flood level after atbaining
its maximum height, started receding that the appearance of Spawn
in bulk commenced. It was, however, observed that the spawn in both
the floods showed its first appearance in bulk in the early merning
hours (6 A.M.) after a lapse of two to four hours of the commencement
of the receding phase,

_ Figure FE83-23 also indicates that though five major floods
occurred during the entire seasoin, the spawn was available in only
‘two floods, in substantial gquantity in the first and a litile in the
gsecond. Practically no spawn was available in Floeds III, IV & Ve

' meximum height of flood. attained in each of these Iive floods
2.69, 2.62, 2.26, 2.14 and 2,53 metres with 0.0 metres taken

n July 5, 1964, the date of commencement of operations.

ent velocity

Tue to limitations in the measurement of the current vele-
¥, no definite quantitative relationship c¢ould be established
ween the current velocity snd the availability of spewn., It is,
, evident from Table RS3-48 that fthe current velocity ransed
n 2.1 to 6.5 km/hour, in the first flood period but in sub-
ent floods it did not exceed 2.3 km/hour.

decal characters

Figure RS84-24 shows dsily fluctuations in turbidity with

s6h superimposed thereon. Turbidity, in the sbsence of flood,
cause spawn to appear, though, its rise accompained by

v have a direct bearing upon the guantitative fluctuation

. For example, the average turbidity values during the Iive
ioned earlier, were 900, 950, 1157, 1200 & 1200 ppm

but the spawn was available only in the relatively low
values of I and II fleood periods. In the absence of flood;
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Table RS3-48

Daily arithmetic or modal averages of meteorological
characters for relevant days in different floods
along with Spawn catch and current direction o
in Ramganga-at Sardarnagar

fQuanmlTemperature: Weather condition ;Current | Current
I

]
ﬂatei Plood Etity | in centi- | E | }direc~ ivelocity
1964} No. i Phase} O I srade | | ! ghoon i lim

! ! ispawn | T ! Wind ! Wind gid from | lm/nr

i ! {ooll- ! : ! D an ST Yorth !

E ! Eected{ Adr Water |Sky* [Spe— ! rection ! :

: : L : i Eed** i from { .

Lot lose § | fato et :

i 2 2 4 ki g if: 5 9 10 11
July 3
5 Rising 2.0 29.9 59.9 ¢ - 270° 3200 4,3
B —-dg=- 2.8 29.2 30.0 [ - 2700 5209 12
i —d g 3.0 25.4 26.9 it - go 320¢ el
8 I Peak 0.3 26,8 26.8 R - Sce 20090 G5
9 Receding 99,0 SRS EE (8 - e 3100 2.6
10 ~d o= 65.4 27.0 27.0 e - 209 5208 disil
11 —do- STl Pl C - 2709 2409 o 1.0
12 ~d o= 25,2 2803 Oz & - g0¢° T el 1.8
13 ~d o~ lided= ot o e - 27as 460 i)
12 ~do— SRR sl R 2700 5200 1.0
15 Rising 2.6 28,8 28,8 ¢ - _ 2700 5200 0.8
16 IT Peak 0.8 29.2 »28.8 F - TG 54070 Gg.9
a5 Receding 21.3 29,9 249.4 B - 2908 s R N g e
18 ~d g 4.8 51.00 30.1 i - 2700 3200 a8
29 Risging Stray 26.2 28 0 G 2769 3100 1.6
30 Peak Stray 20.0 29,4 T G 27080 5402 2.0
21 III Receding Stray 30.3 30.6 ® o 2700 340° 0.9
August
1 ) e el Stray 31.5 1.0 B G 2709 3400 s
2 : =d.o— Stray 31.8 32,0 R [ 2700 3200 1.9
4 zﬂiﬂing Stray 1.3 5o F T 2700 5200 {eed
5 L adgs nil 28.7 29.9 ‘@ i g 2700 5200 1.2
6 ~do- Bl 20.8 2934 o H 900 SA00= 1 .
T Peak nik S5 29,7 i G g90° 53409 © 3.9
8 IV Receding Stray 31.2 30.7 » ¢ 900 5400 1.1









|
I
L

1 2 5 4 3 5 T 9 Sl .
9 lieceding Dhray 2.6 32,9 € & SO 400 Nk
10 ~do— Stray: 3208 33%.3 T ¥ 20 340° .
11 ~do= shrayislng ST B G 2700 5400 1.8
12 Q- Stray 31,0 5,2 P G 2700 %400 Tre:?
30 Rising mil 29.0 %0.9 © G 270 ¢ 300° 1.1
Nl ~d o= TP R o C G 2L 3009 1eb
Sept.
1 ~do— 1 b DR T ¢ H e 3400 1
2 T ~do=- pall co2dish 2R G G 2R 400 2.3
3 Pealk il 26,5 2L i G 2 e 340¢° 2.4
& eceding =nil 27,0 27.8 B G 27089 340° 1.4
B —d o- nad | Eacg =g G 2he 240° 145
§ Cdo- nil 99.0 300 P G 2700 5400 1.8
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when spawn was not available, the turbidity values have been found
to be ranging between 422 and 1243 ppm. On the peak days of both
the spawn bearing first two floods, i.e. on July 9 =nd July 17, €l
average turbidity was 850 and 857 ppm respectively.

Hydrogen-ion concentration

PH values Tluctuated between 7.6 and 7.9. This narrow Tang
of hydrogen-ion concentration was observed both during the availal
lity .of spawn and also during its non-availebility periods. Hence
there does not seem. to exist any relationship between pH and spawl
yield;

Digsolved oxygen

Dissoved oxygen value was observed to rise alonswith the
appesrance of fleod. During the ncn-flood periods the D,0, was Tout
to be 5.7 ppm, but on the flood days it generally went upto 6.2 p@
Only during the Flood I period, when the spawn was obtained in ]
appreciable quantity, that the D.0. was recorded to be 6.6 ppm (of
Sth and 11th July, 1964). However, in II flood, when also some Spa
did appear, the D.0, value remained at 5.7 ppm (Table RS1-28). Evel
in subsequent floods, when no spawn was available, the D.O. value
went upto 6.2 ppm. It can not, therefore, be said that the high |
dissolved oxygen content has anything to do with the appearance of
spawn.,

Meteorological charscters

fable R53-48 shows the weather conditions, daily mean aip
and water temperatures, current direction, wind speed and its direg
tion aleng with the daily spawn yield for the rising and recedingy
phases of all the five floods. This table reveals that in the Floag
period the days were mostly eloudy and rainy resulting in a slight
fall of air and water temperatures. These conditions did not preval
during any of the other floods. The wind direction was 270° (Wes
erly) and at times 90° (Basterly) and the current direction ranged
between 300° to 340°, Table RS4-49 shows the average air and wate
temperatures for the period of availability of spawn in Flood I (i
9-14) alongwith the average air and water temperature values of thE
preceding days (July 6-8) and two following days. (July 15-16). It
reveals that the air and water temperatures were slishtly lower
during pre-spawn availability period due to cloudy and rainy wea
the difference in air temperatures between post and pre-spawn avail
ability periods being 1.87° and in water being 0.90°C.
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Table R54-49

Average Air and Water temperature in preceding,
during and following Spawn collection periods.

= : 1 . . B 1 R

Period Identity Eg:yg?; Pericd E i;irigzp_i wzizigiemp{
—witl] ! 2 famee0. o) IR 80,

Preceding spawn 3 6/ 7-tor BT “2T+13 27.90
availability
During first spawn 6 9/7 to 14/T 27.35 27.58
evailability
Following spawn o 15/7 to 16/7 29.00 28.80

availability

Table RS5-50

Tleodwise quentitative abundance of plankton and gpawn '
assooiates split up into days of spawn avallability
and otherwiee in River Ramganga at Sardarnagar

Mverage plankton ,Average catech per
' density in nos. !net per dey of sp-
Dates in 1964i per litre lawn associates in
1 bon e Nos .
i0n days of 0thers On days of |Other—

1 T 1
- lwise. | | :
iSpawn ava- R, Spawn ava—,wise.

god No. eto.

e

lilability. | | §iability.!
I 5/7 to 14/7 2.8 26,7 52.8 24.0.
BT 15/7 to 18/7 0.6 0.4 50.4 24,0
etween period 19/7 ito 28/7 = 1.6 ~ T4 4
1T 29/7 to 2/8 145 - 28.8
etween period 3rd August - 2.0 e nil
IV L 4/8 to 12/8 - TR - 4.8
fetween period 13/8 to 29/8 - Tie - g4
i 30/8 to 8/9 - 1.0 - 4.8
9/9 to 11/9 - 0.2 - nil
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Hydrobiological characters

Average plankton density in numbers per litre of water
and the average number of asseciates per net on the days of spawn
availability and non-availability have been tabulated in Table
H55-50. From an initial value of 26.7 per litre, plankton concer—
tration came down to 0.2 per litre at the close of season. Plank-
ton concentration does not seem tn have any bearing upon 5pawn
availability since, in the first two floods, the plankton densi
was 26.7 and 0,4 per litre respectively during the time of non-
avallability of spawn, a5 against 2.8 and 0.6 per litre respec~ |
Lively when spawn was available, Throughout the rest of the perisg
fthe range of fluctustion in the plenkton quantity was from 0.2 to
2.0 per litre when no Spawn was available,

Table RS5-50 also indicates that the daily average numbel
of spawn associates per net, aflier an initisl increase, greatly
declined as the season advanced,

i Tie associctes were
obtained in greater mumbers in the f108% two floods during the i
Period of spawn availability than at the time of its noh~availabil
In the rest of the period, when no spawn was available, the assa
tes number gradually declined so much so that. after Flood V negli
Zible associates were avsilable, The gualitative abundance of
mesociates with the spawn quality is discusced lster in this repd

ﬁpawn guality in relation %o environmental faectors

Spawn guality derived from spawn ahalysis

Table RS6-51 indicates flood-wise distributien of major

ind minor carps and 'Others! in two-hourly spawn samples. The
arithmetic means of percentage of two-hourly samples of the day ¥
(6 L.M. to 4 A.M. of the noxs calender dey) is also chown thereif
The flood-wise gualitative analysis of the spawn is given below:

Flood I: In the rising phase of the flood, i.e. from July 5 to {4
1964, 7.8 ozs of spawn were collected, This collection was charag
terised by a complete absernce of major earps, while 'Others' forg
as much as 55.9, 51.1 and 6.9% recpectively on the sbove stated$
three days. Mullets were largely responsible for this high percei
of 'Others'. On the peak flood day, i.e. July 8, only 0.3 ozs of
Spawn was available in which the IE JOTr carps were absent, ' Other@
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Tatle 2EA-51

Floodwise paresntzga distrisutlon of Major carps and others in two-nourly
spewn samules frop Rarpanga at Sardarmagar-
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Hvdropiolagical characters

Lverage plankton density in numbers per litre of water
and the average number of asseciates per net on the days of spawn
availability and non-availability have been tabulated in Table
H55-50. From an initial value of 26.7 per litre, plankton concer—
tration came down to 0,2 per litre at the close of season. Plank-
ton concentration does not seem ton have any bearing upon Spawn
aveilability sinece, in the first two floods, the plankton density
Was 26,7 and 0,4 per litre respectively during the time of non-
availability of spawn, as against 2,8 and 0.6 per litre respec~
Lively when spawn was available, Throughout the rest of the perisd
the range of fluctuation in the plankton quantity was from 0.2 %o
2.0 per litre when no spawn was available.

Table ES5-50 also indicates that the daily average numbep
of spawn associates per net, after an initial increase, greatly
declined as the season advanced.

o The associctes were
obtained in greater numbers in the firot two floods during the |
period of spawn availebility than at the time of .its non-availabil
In the rest of the period, when no spawn was available,; the 255001
tes number gradually declined so much so that. after Flood V negli=
gible associates were available, The qualitative abundance of |
assoclates with the spawn quality is discussed lster in this repos

Spawn guality in relstion to envirommentsl factors

Spawn guality deriVEd_rrom Epawn analysis

Table ES6-51 indicates flood—-wise distribution of major
and minor carps and 'Others! in two-hourly spawn samples. The
arithmetic means of percentage of two-hourly samples of the day
(6 A.M. to 4 A.M. of the next calender day)-is also chown therein,
The flood-wise gualitative analysis of the spawn is given below:

Flood I: In the rising phase of the flood, i.e. from July 5 to T,
1964, 7.8 ozs of spawn were collected., This collection was charae-
terised by a complete abserce of major ¢arps, while 'Others' formag
as much as 55.9, 51.1 and 6.5% respectively on the above stated
three days. Mullets were largely responsible for this high percents
of 'Others'. On the peak flood day, i.e. July 8, only 0.3 ozs of

Spawn was available in which the LA jor carps were absent, 'Others!
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Prmed 5.2%, and the rest, which comprised minor.carps, were

18

Epresented by Chela spp. only. e A

. During the recedins phase of Flood I (July 9-14) spawn

§5 avoilable on six days continuously when 99.9, 65.4, 2By 25425
4 & 3.7 ozs were collected respectively showing a gradually
fCreasing trend from the first to the last day. The percentage
bnajor carps was fairly low throughout, the maximum being on 11th
wheri the collection of 16 hours showed 8.6% major earps, their
ly average being only 2.8%. On other days, viz on July 9, 10,

8 15 & 14, the daily mean percentage of major carps was (o3 7 211U 5,
I, 1.5, 0.0 and 0.8 respectively. It is, tTherefore, evideni thed
Elquantity of major carps in samples had gradually inereased from
By 9 to 11 and decreased thereafter. However, there were mo mejor'
Bos in the collections from 4 hours of July 12 to 20 hours of July
Pis Table RS7=-52 depicts the overall percentage of major carps
Bllood I was 1.2%. 'Others! contributed 1.0, 2.0, 26, 08505 &
1% of the daily samples of July 9 to July 14 following a similazr
fnd of fluctuation as that of mejor carps though at & greatly
ficed measure of abundsnce. The representation of minor carps in
Sentire collection of this flood ranged between 94,6 and 99,7TF.

90 IT: Soon after the end of firet flood on July 14, the sSecond
Started appearing from July 15 which lasted till duly 18+ In
sing phase of this flood (July 15) end on the.pesk flood day
16) only 2.6 .and- 0.8 ozs OF spawn were available, July 1778 16
d 21.3 and 4.8 ozs of spawn respectively. It is worthy to note
niJuly 17 the percentage of major carps was mueh higher (16.8%)
n arny day of the first flood period. In the two hourly collec-
of this day the major carps Were as high as 27% at 16 hours.
er, mejor carps quentity suddeunly came down %o 1.1% on July 18.
everage percentage of major carps during this flood waes 9.0%

e RS7-52)., '"Others' formed 1.0 and 6.2% in these two days.

Table RET-52
Plood-wise percentege distribution of spawn quality
. determined from spawn samples =
& TMlood T e, L G e OF
!
L

5. No. Major caprs  y MWiror carps 3 Others

I _ 1.2 97+6 1.2
I1 9.0 87.4 3.6




102

Flood III to V: In subsequent £loods, i.e. in Floods III, IV & V
the spawn collection was nil or negligible.

Pigure R35~25 presents the flood-wise fluctuations in the
Spawn guality as observed for major carps, minor carps and 'Othersy
The curve for major carps is somewhat positively slkewed, for ' Otherg
rether negatively skewed, and that of the minor carps, a platikurti
orie., :

Spawn guality derived from rearing

Table RS8-53 depicts the species composition as revealed |
by the survivors in nurseries in respect of spawn of the first maje
flood which contributed 86,1% of the total seasonal catch. The spay
was released in three nurseries from July 9 to 11. Seven reared
samples were taken from these nurseries during the peried August &
September 1, as shown in Table RS8-53, by means of a fingerlines
drag net. & total of 2713 specimens, taken from thése nurseries,
were found to contain 5,9% of major carps, 94.0% minor carps and
0,1% 'Others'. In the overall collection L.rohita formed 4.5%,

L.calbasu and C.gatla Tormed 0.6% each and C.mricala 0.2%.

Table RSE8-53

Percentage distribution of spawn quality as determined
from rearing experiments for two major Tloods

S T L O 0

Fl- | __ SAWPIE Eean .
ood | ilNletting, s L CARPE ITinoz|0
HD.Emojdate-inISizelsmﬁyJC.catJ o G o (L e e 7 Potall CELDSE
e OB : g . hita | gala ! basu ! e i
I -1 BKuz.8 5018 0.4 ser el - 3.9 96.1
= 2 n 28 269 1 g 3.{} O94 - _._j -"4‘ 9616
5 Sept. 2581 - ezl Nhgal B 1.9 98.1
4, CAvE . oD AN o S £ 0.5 99.0
5 -ﬂug'gg 134 2 == 5-9 o 3.? r_})‘G 9094‘
6‘ Aug.zﬁ 3?1 2 2.2 605 0-3 2'? 11.7 BS-O
T Sept.] Lo (SRS 6.6 - 0.2 B ) 2 o
eighted ) :
s 2713 06 45 L0208 o e 500 94,0

|

T No rearing could be done
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The not very marked difference in the spawn guality as
fiealed by analysis of spawn and reared Sdnple y depicted in
Ples RES7-52 and RS8-53 rebpectlvely is partly attributable to
e differential mortality amongsti various fish species in nur-
fies and partly due to the difficulty in correet identification
Pmajor end minor carps at spain state,

ltered off associates

focintes quantity in relation to floods

] Table RS9-54 indicates the cateh per net per hour of

ftered off associates in Midnapore and departmental nets during
bthe five floods and during the intervening periods. The table
#eols that the number of associates caught by Midnapore nets were
‘higher than the departmental nets throughout, the ratio between .
pirtmental and Midnapore nets varying between 1:1.2 sand 1:5.6.

il the advancement of the monscon sSeason the associates quantity
ffecsed to a large extent.

Table ES9-54
Catch per net per day of associates in numbers

3 i Mldnapore i Departmental i Ratio of Departmencal
pd period ete. X neis - nets i & Midnapore nets D:M.
I 55.2 26,7 112.1
50.9 24.6 1:2.1
el 135.1 84 .1 1:2.8
31.8 2539 {2
between
¥V Floods nil nil _ nil
9.5 ' Te 1:15.0
e oon 4.8 2.0 1:2.4
_ 9.4 0.6 1250
t period nil nil nil

Average ratio ARTRECES | | a2t

1
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Associates omality in relation to floods

O

In Flood I, in the period of availability, Glassogobius
giuris, Puntius tictoc and Prawns constituted 31.9, 17.7 & 10.4%
of associates respectively, while in the periocd of ﬂon—availabilit;
Chels spp. Puntius ticto and Prawns formed 34.7, 21.1 and 3.6%.
In Flood II, during spawn availability pericd the dominent form wass
Puntius ticto (27.7%) followed by G.giuris (15.7%), Ailia coila
(10.8%) and Chela species (10.1%). Prawns formed only 2.2% in this
period., During spawn non-availability period of this flood A.goilal
constituted 14.4%, Pscudotropius murius 13.9%, Chela spp. 11,3% ang
Gagata gcenia 10.8%. Prawns gquantity had increased upto 4.3%.

In the rest of the floods there was no period of availabis

1ity of spawn. In floods III & IV Puntius sophore dominated (16.9

and 31.4% respectively.) while in Flood V the dominant ferm was p
Barilius barila (18.8%). During the intervening period of second &t

third Floods P.sophore and G.cenia constituted 19.5 and 15.2%, whi

in period between Floods IV & V B.barila itself formed 43.0%.

Gut contents of associstes

_.In Floods I & II during the spawn availability perdiod the
presence: of spawn in the guts of associates was quite preminently
seen than in the non-availasbility period. Throughout the season
debris constituted the main item of gut content. After first two
floods, the occurrence of debris in guts inecreased to a great exts
with the decresse in spawn guantity. Plankton was not encountered®
guts in appreciable gquantity while fish matter, prawns and insecis
were negligible. '

Net selectivity

Net selectivity for spawn

To study the relative efficiency of shooting nets, two
types of nets, Midnapore (1/8" mesh) and Departmental nets (1/22l
mesh) were operated simultaneocusly. To nullify the effect of
position. of any net over the others in relation to the river curk
and the distance from the bank, their positions were randomised #
day to day. Table RS10-55 gives the floodwise catch in numbers o
Midnapore and Departmental nets, further -split up into . catches (@
in day (6 A.M. to 6 P.M.) and night (6 P.M, to 6 A.M.). The ratis
derived between Departmental and Midnapore nets, shown in columnd
of Table HS10-55 reveals that in Flood I the ratio was D:M = 11
while in Flood II it was 1:2.7. The average current veloclity im



105

lood T was sbout 1.5 km/hour and Flood II 0.8 xm/hour, showing that
8" Midnapore nets are less effective in faster current.

Table RS10-55

Spawn catch (by numbers) per net per hour of different nets
CATCH PER NET PER HQUH IN NOS Flood-wise ratio of

W= ' D Departmental and
Day Nisght Day Night Midnapore net. D:M
1418 1719 827 979 L T £
542 265 155 143 11247

a Table RS11-568 gives the day to day catch per net in numbers
UF Departmental and Midnapore nets alongwith their daily ratio. It
S evident that the catch ratic between the two nets fluctuated
tween 1:1.4 and 1:2.0 in Plood I and between feo0s and 1:5.0 in

ood II. ,

_ The catching efficiency was further tested statistically
i the period July 9-14 by applying the 14! test criterion for
ing the equality hypothesis. -

€ result thus obtained were:- 5 :
1 = 2,99 on 94 d.L. P .05. The difference being signi-
nt, it may be stated that at 5% level of significance the
fnapore net is better than the Departmental.

The last entry in column 5 of Table RS11-56 indicates the -
fehing efficiency of the two types of nets for the entire seascn
ing that the 1fidnapore nets were over one and half times more
ctive than the Departmental nets. ' '

Table R511-56

Day to day catch per net per hour iy numbers
Ratio between

P Plood Date in . Departmen- Nidnapore . p. ;

; 3 partmental &
Ilo. 1964 -~ tal net. net Widnapore nets

i Bl M

1 2 3 Vi3 5

I 9th July 3508 4816 1:1.4

10th July 1917 S5 55 1:1,8

11th July 1100 2140 i)
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1 2 3 4 5

12th July 975 1402 121.4

13th July 490 986 122,08

14th July 3573 500 1:1.4

Weighted Average 1806 Z137 131.7

T ATHR nly e 3000 . 1283 ' 1:2.5
18th July 100 300 $27.0 * =

Veighted Average 298 807 12207
ENTIRE SEASON 1:1.58 oz

D653

Het selectivity of asseciates

Table RS512-5T shows the catch per net per hour in numben
of the associates taken in different nets in different floods, Id
Floods I and II 1t is observed that the associates caught in Midd
pore nets were approximately twice in puantity than of the Depar
mental -nets. Ini subseguent floods, when there was no Spawn aveildt
the .collection of asspcistes in the two types of nets was approxil
mately egual.

Table RS12=5T

Asseeiate cateh in numbers per net per hour

. Cateh nper net per hour
Flood Nos._etc. Midnapore nets | Departmental nets
y Day Ve ht Tl ey ol Night
1 2 5 4 5
I 2.6 i 1.2 1.2
AT 2.0 Eis 0.9 1.1
Period between
II & IIT Floods 4.3 1.9 445 1.5
AEIEIE ) 25 [ isias 1.6 Gl

Period between : : . _
TIT & IV Floods nil nil nil nil
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1 2 3 4 5
IV el RS 0.2 T

Period between :
V 0.7 neg-  neg nil
Later period nil nil nil nil

feommendations for spawn collection in the

'ﬁ eved streten of River Ramganega

) Tn the 70 km stretch of the River Ramganga from lMoradabad

0 Shohabad (figure I inset I) the sites examined in detail for

ain prospecting investigations in 1964 were Tajpur, Harthala and
lahsbad, and in the 80 lm stretch from Bareilly to Allashagan]

ficure I inset I) the sites examined were Garhi-Aurangabad, Sithauli-
plachat, Saidpur, Manjha and Sardarnagal.

_ In the stretch Moradabad-Shahabad the site successfully in-
gstigated was at Tajpur, the main point favouring the gelection

ging its proximity to an all-weather road and a large town, Morada~—
Shahabad is located at a distance of about 55 km from lioradabad
an all weather road and presents a good site for spawn collection.
lic site at Harthals was rejected on sccount of its inaccesibility
Bom an all weather road during the monsoon.

Tn the stretch Bareilly to Allshaganj the site successfully
feated was at Sardarnagar selected due to its eloseness to an all
ather road and the town Bareilly. Garhi-Aurangabad is also cons i-
ed a suitable site for spawn collection. It is readily accessible
an 21l weather road from Bareilly via Jalalasbad at a distance of
ut 80 km. from Bareilly. The sites a2t Sithauli-Kalaghat and Saidpur
¥e rejected because of their inaccessibility during The monsoon. )
8 former is at a distance of about 1% km from Bareilly-Shahjshanpur
il weather road and the latter at a distance of about 22 m from the
me road. The site at Manjha was actually investigated during the
iely part of the season but was abandoned due to heavy bank erosion

f Remganga.



L5

As revealed and eXxemplified by the spawn collection at
Tajpur and Sardarnagar the sites at Shahabad and Garhi~Aurangaba
are also recommended for exploitation on the River Remganga, The
quality of Ramganga seed being poor, it can be compensated by qus
tity %o a certain extent. In view of the rather low major carp e
tent of Ramganga spawn in the stretches Moradabad-Shahabad and
Bareilly-Allahgenj, it is recommending that the deep pools in bo
the stretches be stocked with major carps to build up a sizesable
major carp population.

: Ls flood and consequent hydrographical condition change
from year to year such precautions ac are stated in Discussions
conclusions' in this report relevant to spawn collection, should

however, be exercised for successful spawn collection.



Vv E. BALBHA ON RIVER TONS

ABSTRACT

Spawn prospecting investigations were conducted in River
5 at Baluha (Allahabad) from June 24 to September 9, 1964. During
¢ entire season only 4% ozs. of spawn were available, on three
85, during Floods III & IV. Twe-hourly samples were analysed for
€ study of spawn quelity. The main reasons for non-availability of
fewn have been discuseed. Although results of investigations at
flihe during the season are poor, it appesrs likely that investiga-
is if conducted at spots where suitable current is avallable an
e, will prove fruitful.

LOCATTON AWD FACILIT IHS

Baluha is lccated sn Tons, a tributary of River Ganga. It
fs 33 Jm Bast of Allahabad on the Allahabad-llirzapur all-weather
i, The collection site is situated on the Eastern Bank of Tons.
re TB1-26" shows the river terrain amd topcgraphy within a
fbius i 12 km of the collection site.

CBSERVATIONS AND HESULTS

Spawn prospecting investigations, which were conducted from
e 24 to September 9 at Baluha, along identical lines as at other
bres, yielded only 4% ezs. of spawn in the season., Table TB1-59
average daily values of fleod level, turbidity air and water
ratures, pH, D.0. and flood-wise spawn yield. Five floeds

red in river Tens at Baluha in the season. The maximum levels,
reference te base level, were recorded as 5.99 m only July 13,
on August 2, 9.68 m en August 19, 9.85 m «@n August 29 and

on September 6. Spawn was available on only two days, viz.

. on August 16 in the rising phase of Flood III and 2% ozs on
26-27 in rising phase of Flood IV, Figure TB2-27 shows day

fluctuations of water level,

P! tonds fer river Tons. 'B' stands for Baluha.

The first number in the Tables and Figures depicts the
number in the chapter and the second in the report as
a whale,
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turbidity and spawn colleection. The saliéhi.%ydrodynamical Teature
of river Tons® in its lower reaches, where Baluha is situated, in
1964 monscon was that although water level rose by about 10 m,
negligible current was observed on most of the days except on few
when it ranged between 0.26 and 1.5 km per hour. The average current
velocity on August 16 and 26 and August 27, the days of spawn colle
tion, was mild and 1.1 km/hour respectively. The value of turbidity
in Tons ranged from 100 to 529 ppm recorded on August 14/15 and
July 22 respectively. No spawn was collected on any of these days.
)

The two hourly spawn samples preserved on the days of
fheir availability on analysis showed the daily major carp content
as 7.7% on August 16, 18.5% on August 26 and 34.2% on Aucust 27.
The minor carp content of spawn on these three days was 92,3, 67.7 4
45.2% respectively. 'Others' constituted nil, 13.8% and 20.6%
on the sbove days respectively, The two hourly analysis showing
spawn quality in the three above-stated categories is shown in
Table TB2-60 which shows that relatively higher major carp con-
tents were recorded in samples collected at 20, 2 and 4 hours on
August 26 and at 6,8 and 10 hours on August 27. In view of poor
Spawn yield at Baluha no rearing in nurseries was attempted.

Contrary to expeéctiations Baluha on River Tons yielded }
poor results, the seasonal index of spawn quantity of the centre
being only 1 oz,

Seeing the poor spawn yield at Baluha in July the causes
were sought after and g survey of river stretch including nallas,
low lying areas and back waters etc over a 20 miles stretch, up-
stream from the confluence of Tons with River Ganga up to village
Kaurihar was conducted. The following appear -te be the causes
leading to the failure of Baluha as a spawn yielding centre.

i) Tons is = rivulet compared to a large riwer like Ganga.
The location of the collection site in close proximity of the
confluence of Tons and Ganga was such that the flow from Tons into
Ganga depended largely upon the level of Ganga which in 1964 monso
remained’ consistently higher than that of Tons.

ii) Non-generation of flow and resultant velocity was
undoubtfully a major cause for non-svailability of spawn. In fact
'lagoon® conditions prevailed ir a stretch of over 20 mileg, throud

out the period of investigations converting the river into a virtua

lake.
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. iii) Aveilability of suitable breeding grounds along the
iver atretch is an important factor for carp breeding in a

qiural habitat.

The survey mentioned above shows that a portionm of 2-3
fles of river bed near Chak ghat amd ¢au ghat (Tons Agueduct)
8 rocky. Similar terrain is slso reported above Chak ghat in
Bdhya Predesh.

iv) Majof carp lsndings are, however, reported from Tons
ol arly snd were sctually seen at Chak ghat on one cccasion in

ly 1964. These fish, therefore, must be breeding at suitable
jots somewhere along the river course of Tons =lthough fingerling

fllections are mnot known.

. v) The obvious conclusion from the sbove 1is that perhaps

Bbutaries like Tons do not empty their load of spawn into the

nt stream but largely retain their spawn within the 1imi®ts of

stream itself. This is because the river turns into a lake

o 'algoon' conditions which prevail in the last stretch of
20 miles, up to its confluence with Ganga, preventing the

fting movement of spawn. :

For spawn investigations in Tons in 1964 Samshan and
a were the only sites examined in the pre-monsocon SUTVEY of
Baluha was selected due to its rather favourable situation
the point of view of communications. None of these sites are

c#menﬂed for spawn collection.
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Table TB1-56

Daily averages of I'lood level, Turbidity, Air and
Weter Temp,, pH and D.O. and total Spawn catch
in the river Tons at Baluha.

Flood ' Turbi-
lovel 5 ghte

'"Total "Floodwise
D.0. 'eateh 'spawn in
iy B RS 'ozg and
ppm 'spavn  'percen-

‘in ozs 'tage in

1

: ' Air Temp ! '
Date r ' water temp.' pH
year | in e in °f .
1964 = Metres' ppm : :
f 1 1

!
I
1
1

1 ! I ot
1 2 3 4 5 6 7 8
July

1 1.09 448 30.4/29,9 Ta8 Higa nil

2 1.56 355 29.9/29,4 T = nil

A 1.19 448 32.5/30.3 T3 4,84 nil

4 0,43 417 30:5/30.1 e L a9
5 0.69 448 29.3/30.0 a9 15,52 Hil s )
6 1.05 457 28.7/29.,5 T3 = nil g
T 1.22 466 30.7/29,7 ekl o BLgo nil

8 1.22 319 30.6/29.6 il pid )
a 1.81 446 29.3/29 .4 6.8 5.28 nil ;
10. 2.95 428 28.6/29.5 By — nil

11 4.65 423 28.4/29.5 6.8 5,28 nil )
12 5 .82 448 27.8/29.4 Bed, SR S TE R
i3 5.94 431 2T 8ag 5.8, 508 nil )
14 5.73 425 27.6/28.8 GH = il )
15 5.54 411 28.8/249.4 G, T2 ail i
16 e %66 28.82/29.9 TR nil é
17 4,99 4711 29.0/29 .2 6.8 6.6 nil

18 4.88 434 29.0/29.5 BB = SuEIE
19 BT 467 £28.0/30.0 6.8 5.78 nil
20 5.18 473 21.1/50.8 G = nil
21 4.79 495 Z1.1/30.5 oS oBaTD nil
22 4.17 529 30.7/30.5 6B L nil

23 3.71 514 28.7/30 .5 G 5o S GIE )
24 3.58 474 27.9/30.2 .8 = i )
25 %.55 400 29.8/%0.,4 6.8 5.72 nil
26 B b 457 29.5/30.4 628 - - nil
27 2.90 457 25 Sl RSl 6.8 5,72 nil
28 3.08 500 28.5/29.6 63 - nil
29 4.08 454 27 .8/29.53 6:8 6.16 hab )
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2 4 4 b & T
4,88 %87 29,6/29.8 6.8 - nil
5.29 %99 29.9/30.5 6.8 6.156 nil
B33 3475 50.4/31.0 7 - nil
5,41 %21 30.5/30.8 7.1 6.60
5.26 %19 31.2/31.2 TeBi = nil
4,82 321 %1.3/31.3 Tl BRlE nil
1559 308 SRR L A G e - nidl

. 5599 281 %1.6/%1.5 a0 B nil
%,68 278 21.0/30.8 Tod = nil
G 261 30.7/530.5 i R nil
5. 25 187 31.7/)2 3 S nil
3.%5 191 21 .1/32.1 7.3 5.82 nil
%59 189 2@ 5515 Tis5n = nil
%51 170 3. T/30 .6 i s nil
so ] 146 29.6;31 0 Tim = nil
5,58 < 100 26.5/30.0 703 = nil
3.86 < 100 28.8/50.4 T 4,85 nil
N5 347 27.0/29.1 2 D)
T2 480 26.5/27.6 Toh e o nil
&.81 A00. DL By 6.8 4.95 nil
9,59 288 AT o/zu.o 6,8 = nil
G409 240 07.9/28 .4 6.8 nil
.04 262 28.4/29.8 6.8 4,95 nil
7.18 gED . 28,7/29.6 6.8 nil
.83 175 28.8/29.7 6.8 B.72 nil
T.28 223 28.0/29.5 6.8 nil
8,00 175 26.9/29.7 5.8 5.28 nil
8,49 248 27.0/29.1 6.8 = 2.5
2.75 295 27 ,5/28.3 5.8 = few
9,05 280 27.,5/28.7 [l SRl nil
9.68 263 28.4/29.1 6.5 - nil
9,60 227 20 S BT £.9 5.82 nil
8.80 227 27.8/29.3 Tl = nil
7.99 D48 28.1/29.7 Ta = il
T.42 292 ST/ 500 ot s T nil
T thof 262 ey 0 )£ s Tl - nil
.30 265 27.5/29.7 7.0 nil



2 3 4 5 6 T 8
5 8.82 242 28.6/29.7 7-9 5.72 i Lne)
6 8.90 221 28.5/30.2 i A
7 8.51 179 29,0/ 50 .0 T3 - nil Nil
8 7.83 153 27.6/30.0 st B5550 nil
2 7.99 142 26.8/29.8 T3 = nil )

1. Flood levels have been measured in reference ho summer
level, taking July 1, 6 AM as first reading,

2. The averages of flood level, Air tempersture and water
temperature, are based on 12 observations taken BVEXy
two hours from 6 A.M. to 4 A,l, next calender day.

3. The averages of turbidity are based on 7 observations
taken two hourly from 6 A.}. to & P.M.

4. The averages of pH are based on:E observations
taken every day at 6 A.M, & 6 .M,

5. Dissolved oxygen was estimated every 2nd day from 1.7.64

and every 3rd day from 15.8.64 to 9.9.64 at 6 A.IL.







Vv F. CONRIBABA (BANDA) ON RHIVER KEN

i Spawn prospeciting investigations at this centre were
Gormenced on July 1 along identical pattern as at other centres
but had to be terminated and the cembre abandoned on July 28 on
Bccount of the poor spawn yield and mesgre chances of success.
lhe following paragrephs present only the significant features
it the work done, results achieved and conclusions drawn Trom
fhe work at Gonribaba.

| Gonribaba is situated on the Eastern bank of River Xen

Pbout 7 km from Banda and is connected with it by a fair weather
Boad passing through ravines. The river course at Gonribaba as

11 as the general terrain and topography of the area are shown

N Pig (KG1-28*. Spawn prospecting observations at this centre, as
fated above, lasted from July 1 to July 27 yielding 13 ozs of spawn
nly. Dally average two-hourly observations in respect of flood
evel , turbidity, pH, dissolved oxygen, air and water femperatures,
longwith spawn catch, whenever taken, are shown in Table KG1-61.
liver Ken at Gonribaba had two major floods on July 8 and 15 when

e water level rose by 4.0 znd 3.28 metres from the base regis-

ng a rise of 3.43 m and 2.97nm from the previous 'low' levels
pectively. Maximum amount of spawn (1.1 ozs) from the centre

s collected on July 13. The meximum aversge turbidity (707 ppm)
f8s recorded on July 1, when no spawn Was available., The average
irbidity on July 12(the day previous 1o Spawn collection) was

85,7 ppm which was the next highest during the period of observa-
fion. liajor carp hatchlings or fry were absent in the little collec-
n which was made in the season, the overwhelming bulk of the
lollection consisting of minor csrps (89.44%) and others (10.56%).

- n critical examination of the relevant factors respon-
ible for quality fish seed yield, it was found that mature specimens
major carps are not known to occur for considerable distance up-
eam of Conribaba. Only stray yearlings of major carps, which were
metures, have been recorded. A wide variety of miscellaneous spe-
Hes, mostly of uneconomic varities of fish, are known Go ocCur in

%! stands for river Ken; 'G' stands for Gonribaba;

The first no. in the Tables and Figures depicts the number in the
second in the report as a whole.
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the river Ken. The chances of success, if work were continued af
Gonribaba, were extremely meagre. The river Ken presents charsc-
teristics of hill streams where fluctuatien in water level were
very abrupt and the turbidity coripared te more productive Jamunal
centres (Average 661 ppm), relatively much lower (Average 312,65,

Table KG1-6]

Daily averages of flood level, turbidity, air and
water temp., pH, D.C. and total spawn catech in the
river Ken at Gonribaba (Banda).

: : '"Total ' Floodwise}

I [ [] 1
v Plood ; Turbi-; Air Temp, , D G Ly M
??;; o level | dity y water Gemp, , pH, in 102£0h 1 ig:“:ﬂ;n
1554 ook ; in o in 70 ! ' PPE tspawn ! ercentas
 Metres, p.p.m. , ! ! i oze ! in total
1 7 3 A 5 6 7 5
July a
1 QT TOge1E F1E0/30.0 0 B0 B.16 mad
2 0.73 380 %1.43/29.5 8.0 - nil
3 T.20 SfE.57  Siaasn.n J.ol = nil
4 Ol R e B e e e e R
5 0,85 265 5034500 Til5 = nil
6 0.69 324.2 S8 0205 | Rl - nil
7 1.5 925 29.46/29.46 T7.15 6.16 nil
& 2,93 440 29,83/29.5 T.15 = stray Stary,
9 1.46 484.48 - 2B.08/28.2 7F.15 = nil
10 0.62 3P2.85 2R, 58/28.5: 7.0 6,16 nil
1 G55 | i Zl 228 55 L0 - nitl
12 253 516..7 98,0428, 25 5 - 0.314
13 2:85 354,08 2004283 T 3 6.6 daial 1.593
14 2,37 332.8 2B /28 15 T-00 = 0168 (100%)
15 1.565 318.5 298.3/28.0 T.0 = stray
16 thod 27704 30.46/29.08/ 7.0 'T.04 nil
17 0.95 290.7 29.54/29.6 T.0 @ — nil
18 0.58 260 aln e el B R nil
19 0.42 219.28  29.4/30.4 7.0 6.78 nil
20 QA5 227,88 " Bl /5146 1.0 = nil
21 O.b8 229 51:0/51.55 L5 = nil
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N 2. CU SR O T N B s
0.68 230 31,0/31.0 740 Goies S ndll
0,47 255 23.8/30,0 Teld - nil
0,76 189,57 £29.54/30,5 7.0 S
2.03 222.3 30.25/30,97 7.0 .16  nil
Lois 205.71 28.0/28,25 7.0 - nil
1,38 212,85 30.0/28,3 7.0 = nil

Rt —

i C— —— = i

bservations on strefches and sites on the River XKen

T i o A 81 e i D

Betwa covered in the pre-monsoon Snurvey.,

s el A R e R Rl e el e i < WA
i o e R T . e R L . i P i e T L R e el

As no suitable spawn collection centres have so fr been
oczted on River Ken in District Banda and the area is a fisheced
leficit one, an extensive premonsoon survey was conducted from

by 3 to 10, 1934, 4 stretch of over 55 km of the river from
Bnda to its confluence with Jamuna, near village Chilla, was
ered during the survey. It was observed thabt River Ken is a
11, shallow and narrow (20'-200! width) stream in the above
ftretch, zenerally with 50'-80" high, steep and precipitous

fanks, Its bed is sandy and covered with rocks and boulders at
places and is chocked with weeds, mainly Hydrilla and Vallisneria
ih o 5 mile stretch near Chilla, Except for seasonal rivulets
fhandrawal and Gawain and Turil nela, there are no.other confluences,
he fish catches are reported to consist of Vallago atin, Mystns
8pp. and only Isbeo calbasu among the carps.

Bhuragarh (Banda), Achhraund,, Alona, Khaptiha-Kalan,
filani, Chilla and Gonribaba were the sites exapined duiring Lhe
bromonsoon survey. Of these, Khaptiha-Kalan was rejected due to
finoccessibility and Alona for non-availability of suitable area

for operating shooting nets, Though suitable embanlments were
drailable near Pailani, Dighwat (Chilla) and Achhrownd, they had

o be rejected as either the villages were entirely cu% off or the
grbankments were completely under water, during monsoon. Bhuragarh
[Banda) and Gonribaba sites were comparatively better and presented
Ho unsurmountable diffienlties, Gonribaba was secleeted for inves-
Plcations in preference to Bhuragarh since the Intter had already
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been exploited by the state Government and reported tobe
unsuitable due to poor collections, However, the results
obtained at Gonribaba, were so poor that the site was
abandoned even during the course of 1964 season, as reported
earlier., The entire stretch of river Ken from ﬁanda to Chilla
1s therefore,unsuitable for spawn collection,

Rivulets Baghain (near Attara) and Paisuni (near Karvi)
and Garara nala (village Murawal) and a portion of river Jamna,
on the opposite bank of Rajapur (villaze Mahewa) were also
surveyed in District Banda., None except the site at Mahews on |
Jamuna was adjudzed suitable for spawn collection and Gsrara |
hala for fry and fingerling exploitation. The site Mahewa on
Jamuna was investigated and its detailed account has already
been given ezarlier in this report,

niver Betwa

A similar pre-monsoon survey of a 93 lkm Stretch of rivel
Betwa was also conducted in District Hamirpur from April 30 to
May 11, 1964, During the l2-day survey 11 ecentres namely Erzchil
ghat, Dhi-kauli ghat, Dehri ghat, Bhurasenda ghat, saidnagar,
Kotra ghat, Mohana ghat, Tikar, 6hanﬁaut, Bheri and Hemirpur
were eXamined, =

Betwa is mostly rocky and covered with boulders at
places and has high and precipitous banks, The average width #
of the river is about a mile but the water streteh in summer is)
only a few furlongs wide. It is =2 shallow river with decper
pools having 10-30!' column of water. Iio fishing was being done
at any of the above 11 centres except at Mohana ghat, where
5 fish (all C, mrigala) weizhing 3-4 kg each, were caught by
a few fishermen with gill nets, On ingwiry it was found that
60% of catches consist of Major carps, C, mrigala forming the
major fishery of the rivew.

_ Out of the above 11 villages surveyed, only three
centres i.e, Erachh ghat, Mohana ghat and, Hamirpur are acce-
ssible in monsoon. The remaining 8 centres which are sitnated
in the remote interior, have no camping facilities and get )
cut off during rains. OFf the three approachable centres, Erachl
was rejected as the astual spot for spawn collection is about
4 miles down stream, in village Dheri, which is cut off in raing
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florcover, there 15 no suitable or safe place for camping in
Jehri, lohana ghat is unsnitable dne to 20-30' high steebd
banlks and non-availability of embankments with gradual slope.,.
femirpur centre was not considered as the site wonld be under
jizter during ard flood. Moreover, earlier investigation by
Bontral Fisheries at Hamirpur had yielded indifferent results,

ben

i The topography of river Betwa i.c. rocky terrain, steep
@nd precipitous banks . eovered with bonlders and construction of
§ doms (i.e. Meta ti1la, Sukwa-Dnkwan and Parichha) up-stream,
hove affected the natural normal flow of the water., Ik is
Yeported that the water from the catchment is first utilized in
filling the above 3 dams and is released in the main river
gratically, On account of the above stated undersirable
conditions no site was investigated on River Betwa in 1964,
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ARSTRACT

A total of 1158 ounces of spawn, estimated at over 100

aih hatchlings, were collected during the investigations on carp
feed resources in Hiver Narbada =t Sisodra lasting from 1.7.64 to
§.9.64 . Five floeds viz. II, vV, VI, IX and X, out of teu, yielded
07.9%7 of the entire season's spawn. The highly productive floods,
b ord VI tontributed 81.0% of the seasonal eatch., The rearing of
frewn from floods V, VI and IX, which contributed 83.4% of the
fotal yield at-the centre showed 70.6% mejor carps and the analy-
8ic of spawn from the corresponding floods revealed 67.9% major
farps . Hydrodynamical, chemical, meteorological and hydrobiological
pharacters in relation to spawn quantity and quality have been
Studied., In almost 211 the floods spawn first appeared in their
fising phases and it was invariably cellected in abundance during
fhe receding phases of the Tloods. The first ome or two days of
the rcceding phases yielded maximum sSpawn containing high percen-—
foge of major carps. The floods rising sbove and receding below
19 meters from river bottom yiclded spawn in sbundance. During
periods of spawn availability, high catches of spawn in the nets
fere governed by water velocity, turbidity and net mesh. iidna-
jore nets, on an average, were found to be 8.4 times more gffi—
ficnt than the Gujarat nets. Even 2t investigationsl stege, 217

bzs (i.c. over 90 lakh) of spawn, conbaining about 55 lakh major
ps, were lifted from Siscdra centre by Gujarat Fisheries
fepartment for fisheries development.

i " LOCATION AND FACILITIES

’ sisodrs is located on the West (left) bank of ine River
flarbade in Hajpipla Taluka of Broach District in Gujarat State. The
nearcst railway station is at S5inor 4cross the river ot a distanee of
5 km. Silodra is conveniently connected via Sinor and Dabhoi by road
rd via Sinor and Miyagam by rail with DBaroda, Rajpipla, Surat,
Brosch and other big towns of Gujarat. There is a local branch post
pifice at Sisodra for once 2 day service only. The village is served
by the telegraph office at Sinor. The Block office serving Sisodra

is located at Rajpipla, the Taluka hesdguarters. The river course &

B ccdra snd the general location of the centre on Narbada are shown
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in Figure NSI-29%, The bed of Narbada, on its left bank, at Sisodra
is a gradually slopong sandy streteh and the East bank, opposite to
Sisodra (Sinor side), is highly preciptious, A big 'mallsh! joins
the River Narbada on the West bank downstream of Sisodra (Fiszure

N8I-29). In summer, the river in this stretch flows along the East
bank, where it is deep, With the influx of the floods during monsao
the sandy river bed, with gradual slope, along West bank at Sisodra
is lnundated while %he river along the rast bank becomes very deep.
The course of Narbada in the wicinity of Sisodra is S-shaped, The
main current after striking the precipitous portion of the Fast ban
near Kanjetha willage, upstream of Sinor, follows roughly a diagona
course and strikes the West bank at village Kandod, downstream of
S5isodra, where also the bank is precipitous. A portion of shallow,
sandy r{ver bed on the West bank near Sisodrs (marked in Figure '
N8I-29), which lies adjacent to the main current, offers a snitable
spawn collection ground,

OBSERVATIONS AND RESULTS

Observations on the availability of fish seed were made a
Sisodra on 66 days from 1,7.84 to 5,9,34, The day-to-day averages
of the two=hourly observations (6 A.M. to 4 A M, of the following
date) in respect of flood level, turbidity, air and water temperaty
pH, dissolved oxygen and daily saawn yield in ounces for the entire
period of observations are presented in Table NSI-G2,

Spavn quantity in relation to envivonmental factors

The tobtal spawn yield from all the nets (irrespective of
thelr dimensions and mesh sizes) operated at Sisodra centre during
1964 monsocon season is shown date~wlse in Fizure NS2-30, The brea
up of the catches from Midnapore and Gujarat nets has also been |
depicted in this figure, T he analysis of relative yields of spa
from these two types of nets discnsses elsewhere in this report.

e

. e i e i e

* ! stands for River Narbada, !S! stands for Sisodra,

the first number in Tables and Fhgures depicts the number
in the chapter and second in the report as a whole.
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L total of 1153 ozs of spawn were collected at Sisodra during

floods (of which 5 were major) in the 1954 monsoon $eason. The
pl-wise data on Spawn collections made at Sisodra, together with
juration of floods, the time of Tirst appearance of spawn during
§ flood, the spawn vields during rising and receding phases of the
ds cnd the time (day or nizht hours) of peak Spavn collections are

i in Table N52-63.

) 45 seen in Tables NS1-52 and NS2-563 spawn was collected more
flently in floods 11, V, VI, IX and X, the total yields during
88 floods being 1134,7 0zZs tg?,gﬁ of the whole seazon's catch).

vm yield from flood VI alone formed 52.8% of the total seaso-
tohe Floods V and VI together constituted £1.0% of the cateh
season., The peak collection days of Floods II, V, VI, IX and
goly July 10, 28 August, 11, 25 & 28, contributed 34,3, 2841,

MES.7 and a5.8% of the collections of the respective fidods and
Gotively accounted for 50.4% of the total yield of these five
s, The catch on . August 11 in flood VI represented 55,3% of the
Pyicld of the ssason. Day time collections were of a slightly
ier magnitude than the night collection. 0f the 1034,3 ozs of
‘collected in the receding phases of the Floods II, V, VI IX

B15.8 ozs (59,8%) were collected during day time hours {5 AM,
W.) as against 415,5 ozs taken in night hours (6 P.M, to 6 Al
ipst appearance of sSpawn was invariably noticed in the. rising
i5¢ the floods and mostly during norning honrs (6 AJM, to 8 AMJ).

s of the effects of verious hydrodynamipa}¢

. A detailed analysi
1 fachors on the avall=

meteorological and. hydroblologica
S of spawn is given below @

amical characters
el, with

1 ¢« The fluctuations in daily average flood lew

lelds of the respective days superimposed thereon, are shown

L S=o0s1 It is seen in this figure and Table n39-53 that
Spavil was collected during the rising phase of the floods,

was collected in overwhelming abundance only during receding

» almost all the floods, the Spawil became first available as

bietor level started rising, In the floods of high magnitude
of spawn increased arratically in the rising phase but the
pawn was generally collected immediately after (during appro-
first 24 hours) the commencement of the receding phase,
ohions thereafter progressively decline in the rest of the
phase, An analysis of spawn abundance in relation to flood
ed that in many cases (example : Floods 1I, VI and X)
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Table NSl-s52

Daily averages of floog level, E“PQWdity aLir end water temp,, HH
D,0, and total cpawn cateh in the river lNarbada =t Sispdra,

P i e e e o it T P ...,--ﬁ_-.._....ﬁ....-._........-...._._..._-..

{ Flocd { 1 i § Total ¥ Floodwi
Date | level J Tnrbiditvy  Air tetg, ] 1 I catch j spawm
fear } ine R dniprh, { Water temp. § pH{ D,0. T of i ozs, and

54 [ metresfy [ s ] o iy { spawn { psrcent
e ) SR ST wpsizeall B0 L N oms, f in
e B RS S T Gl .,}1_.,._1-._._:E ________
July

ik - 5,000 28.5/28,0 . 8,5 5,72 wni1l )

2 - 5, 000 2240/29,0 8.5 ril )

3 - ooo 30.0/29,0 7.8 {57 31 PR

4 - 5 ﬁﬁo S7.5/28,0 © 8.5 5o g ) Nil

5 12,359 u,eoﬁ 27.0/97,0 . 8.5 nil-

6 19,09 5,000 S0/ B6.h  Beb Lt

7 L7 26 200 2845/27,0 - 8,5 708 pil A

8 15,38 900 22.0/23,0 8.5 2.540 )

9 19,30 1,200 SB0/28,0 - 8.5 L2730 )

10 10,07 1,200 27.0/27.0, 8,5 5.60 23,000 ) 75.
i 18,51 1,90n 27.5/88,5 &.5 10.570 ) (3,
12 . qyuss 1,200 ,J.Gfﬁﬁ 8.5 550 i

13 15,58 1 ?oo .0/9,.0 8.5 6,60 7,458 )

14 15,15 ’300 EB.EXBS.S 25 B3 8851 )

15 15.91 550 ?ﬁ 0/29,0 3.5 0,878, 0

15 15,85 750 2 X?B.Q 8,9  F48 0.022 )

17 17.09 550 Bu 5/29,! 8.5 3.029 )

3 17.10 550 80.0/30.0 8,5 L.202 ). 7, 710
19 3,585 - 550 30,0/29,5 8,5 7.04 1 .4c0 ) (a
20 AESIhs 550 28.5/22,5 . 8,5 2:008 )

21 16,57 440 2784290 ° 8.8 0,278 . ,
22 15S M) 360 28,5/29.0 . 8,5 7,04 2.79¢ ) 4, ;528
23 17,99 900 29.0/25,0 8.5 1.547 ) (0.4
2 17.23 200 27e0/23,5 3.5 0.082

25 15,93 300 28.0/25.6 B85 5,60 B,575

26 18,58 1., 200 200/8Bn 8.5 -

27 2,35 1,200 25.0/23,0 8.5 B3:91a

23 18.04 1,200 29.0/29.5 8.5 N,R §9.290 )

29 17.48 900 292,86/29,0 8.5 s Lol

3 18,73 750 29.5/29.5 &g 20072 ) 91
i 15.865 550 40.0/30.8 8,5 &.1g 11,274 ) (18
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Table N32-83

Details of spawn collection in relstion to different i
ot Si=odra

R TP

- e

20,8 4.2
ga7 BB

22/7 24 1BeBR 23!7 19 18.30 22/7 154 1B
26f7 18 19,10 o7/7 B 18,51 28/7 18.4 41.0
10/2 4 20.03 11/ 6 920,08  11/8 200.7 44L.5

} /g B 24,64 lﬁfB 247 WAl
93,06 19/8 10 22.81 19/8 3.1 2.6

93,17 23/8 12 21,63 25/8 7.6 7.

50/8 16 92,50 28/8 12 21.08 2806 22.2 G1L.2 7.8 80.2
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spawn was abundantly available only when the water level reached
§8,5-21 metres mark from the river bed suggesting location of impors-
ant breeding grounds of major carps at that level (Figure W83-31),
Floods of lesser magnitude yielded 1ittle spawm. In cases where
minor fleoods occurred in quick succession the cumilative rise 1in
wotor level was of significance, the spawn being available when the
9] m water was reached, This occurred in Floods III to V, Flood v
yielding high catches and the preceding ones poor. Flood VII
presented a unigue feature, This flood was the nighest of the
geacon with water level reaching 55 m mark and was fpllowed in guieck
lauccession by minor floods VILT and IX, The water level in the
pontext of river topography was such that no net could be operated

ih the rising phase of Flood VIL, Tittle spawn was available elther
the rising or the receding phase of Floods VIII and IX till the
cod level tonched 21 m mark, Spawn was, however, available in .
rger quantity when the flood level dropped to 12 m suggesting that
the breeding ground probably located at an elevation of 18,5-21 m
from the river bed was getting drained into the river carrying with

it the spawn deposited There.,

furrent velocity* : Date-wise average dally current velocity and
Wn ylelds are presented in Figure NS4-32, The range of water

locity on days shown in Table NS4-65 in Floods I, ¥V VI, X and X
s 0,45 to 1.2, 0,58-0,31, 0.,51-045, 0,63-1,03 and 1. 2 to 1,86 lmn

T hour respec%ively. The collections of spawn in these floods on
he relevant days were 85.89, 163,62, 727.35 28,91 and 88,74 0zS
sspectively. These observations show that inere is probably an
ptimum velocity for spawn capture by nets whid lies within the range
to 1,0 l¥m per hour provided flood level is such that there 1s

wn in the river. Observations further indicated that spawn cab-
e by nets of different meshes (1/8" and 1/18") is governed by
rent veloecity in conjuction with turbidity, the latter effecting
selectivity by altering the mesh dimension and thereby affecting

wn catches.

i 3 e el e e 128 4 e e S e Al .

v inserting a spinning

besurface current velocity determined b
ineedle reveted on a brass base resulting in the needle floating

Ivertically straight up when oput in water. The observed current

elocities are not comparable with those of other centres where

only a cork was used. 5
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Turbidity : Mention has been made wnder "Material and Methods™" tha
the poSition of different nets were altered from day to day in Gif<
ferent floods., Careful observations on net-wise catohes have tendg
to show the role of turbidity in conjuction with eurrent velocity
Spawn capture by nets of different meshes especially 1/8" ang 1/14
While 1/8" meshed net was Found to be mozt efficient in the sezson|
taken as a whole, it was'nt actnally so in very fast currents, The
catching efficieney of 1/18" meshed net was also variable, Mield
observations have shown that the turbidity and the water veloeity
vary at different places (from shallow waters near river mersin to
deeper waters towards midstream) =nd the eanture of Spawn in the nef
depends on the types of nets and their places of oneration due to
variations in turbidity and water velocity: The water is relatively
more turbid near river marsin particularly during receding phase of
the flood and the water Velocity is comparatively high towards mid-
stream awvay from the river marsin, - Observations have showm that the
collection in nets of small meshes (viz, 1/18") was adversely aflec~
ted when operated near river margin indleating that the deposition |
of silt resulted in choking of its small meshesl evidently low vater
velocity being unable to disslogde the silt narticles, The efficier
of this net, however, increased when it was operated away .from the
Tiver marcin probably because the high velocity did not allew the
cilt to choke its meshes, The efficiency of ncts with large meshesH
(viz, 1/8") wad peversad under almost similar conditions of turbidif§
and water: velocity in the river. The spawn yields were poorer Tromn
this net when operated in the areas avay from river margin probably
because the silt was vashed away from the net dne to high velocity,
Some spawn escaping from the. large meshes of the net, ' The same type
of net yielded better collection when onerated near vivap margimn 9
evidently because sil: deposition in the net ‘helped in narrowing the
mesh to some extent and 811% was not washed away due to low water
velocity. The above obgervotions havs shown that turbidity in con-
Juctlion with water velocity affects tha snawn yvields considerably
when nets with different mesnes are operated in bplaces rangins from
river marcin to midstream,

Althouzh the abundance of Spawn in differsst floods 3= the
river varies a creat deal, depending upon the intensity of Ifloods, |
yet the above stateqd interdependance betweon velocity, turbidity and
mesh of the net is substantiated by the Tollowing observations,

<
Table N33-54 shows relevant facts in respeet of floo L W v,
L and X,

-I-
5
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In floods II and V, the turbidity was high being mostly .
1200 npm and the water velocity ranged bebween 0,45 and 1.2 km/hr.
The nets with small mesh (viz., 1/18" and 1/38"-1/16") in Flood II
vielded poor collections, whereas those with large mesh (viz, 1/3"),
in Flood V gave comparatively high spawn yields. As in Flood v,
hich svawn ylelds were also taken in Flood VI from nets with larze
meshes (viz., 1/8") durins the veriod of high twrbidity. In Floods
I and X, the turbidity was extremely low, ranginz between 300 and
1550 ppm and water velocity varied between 0,83 and 1,26 ¥m/he, The
foateh from nets with small mesh (viz., 1/18") in Flood X was high,

Table HN53=54

Data on turbidity, current velocity and net typss with svawn
catches in different nets and floods

b e e w R o T - i & S I T - - e mm == 3 - - -

: - 3 - + ) i o
[Flood §{ Period :g Turbidity i Velocity _E Spoynt Type of
No, | fub % L owieldl: ngbs
E % i : 1 i(ozsli operated
S T e e s e e R ;:;
13 B, Tu64 o 2200 0.4d To 142 535,89 1/15.and 1/8
13.,7.54 : +-1/16
¥ 27.7.64 to 900 to 1200 0.53 to 0,81 168,52 mostly 1/8
29.7 .54 i : e S
VI S P B T -0, 559 %o 06 727,35 ‘mostly 1/28
12,858,564 4 .
IX 23.8.54 to 300 to 500 0.62 to 1.08 28,91 1/8
06,8.54 , -
X 05,858,564 to 450 to 650 1.02 to 1.26° 83,74 mostly 1/18
531,8.564

l whereas the spawn yields are comnaratively poor from nets with
eree mesh (viz, 1/8") in Flood IX. These observations indicate

fhat the operation of nets with 1/8" mesh during periods of hizh
furbidity (betwesn 900 and 1200 ppm) and those with 1/16" mesh during
Deriods of low turbidity (between 45C and 350 ppm) shonld, under
flormal conditions in respect of water velocity yield high spawm
Eatches,
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Hydrogen ion concentration : Daily average value of pH from 1,7.64
to 25,8.54 and total spawn yields in ozs. on corresponding dates
are shown in Table NS51~528, There appears to be no correlation

between the availability of spawn and pH of river water, as constall
pH value of 2,5 was found to be associated with periods of availab®
lity as well as non-availability of spawn during the above stated

period, ;

Dissolved Oxygzen : D.O contents of Marbada water at Sisodra varied
from 5,28 to 7,42 ppm on days of bulk spawn availability, D,O.

values varied from 8,1 to 6.6 ppm, mostly remaining at 6.5. _
Generally speaking turbidity is known to be negatively correlated
with D,0, content of water, higher values of turbidity being asso~
ciated with low oxygen values, Hizher current welocity by the
turbulance it generates offsets the above stated correlation, high
current in high turbildity, showing relatively high D, 0,

Meteorological Characters
Daily mean air and water temperatures for the entire perio
of observations from July 3 to September 5 when spawn was availabl@
at Sisodra centre are shown in Table NS4-65, Daily observations of
the weather condition in respect of sky (clear, eloudy or rainy),
wind speed (gentle, stronz or stormy) and wind direction, together
with current direction and spawn ylelds are also incorporated in
this table,

During the entire veriod of observations, air and water ¥
temperatures fluctuated between 26,0° to 30,59 C, 'and 26.5° to 3048
respectively, The correlation of water temperature with spawn yiel
was not found to be conclusive as the water temperature fluctuated
within a narrow range which was found to be associated with periods
of avallability and non-availability of the spawn, High concentras
tlons of spawn were observed when the rance of water temperature Wi
87.0 %o 88,59C, 29,09 to 30,5°C and 27.5° to 28,0°C in Floods IN
V and VI respectively, During the periods of low concentrations of
spawn, the water temperature mostly ranged between 28,59 and 30,09
fI"O‘m 154‘?:64 Tto 25.?.64, 29;50 and 3@.50 k2 fl"OIﬂ 2.3."3&_ ) lO.S;G‘l’:
26,5° and 27,00 C from 15,8.64 to £82.8.54, and 27,59 and 29,0°C

from 1,984 Lo S5.9.64,

The direction of wind at Sisodra was from SoutheWest to
North~East and current direction varied from N-WN (3250) to N-EM

(20%). On stormy days, the wind interfered with the proper
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operation of the nets, The stormy weather generally commenced
towards the afternoon and subsided 1ate in the evening. Imring this
weriod of rough weather, thespawn yields generally dwindled consi-
@erably. This behaviour of spawn is aseribed to the turbulance of
iater surface as well as swaying of net and lgamcha ! and at times
bloating of the net resulting in its uprooting.

The average plankton density (in number) per liter of water
and average catch per day of snawn-asgoclates (in number) are shown
Separately for the days of spawn availability and non-availability
in 10 floods in Table NS55-0S. The planikters ranging from nil to

4,1 in number per liter of water showed no definite correlation with
Evailability or non-availability of spawn, whereas snawn-associates
exhibited a definite pattern in almost all the floods.  The spawn-
csociates became available with the onset of fresh floods and

K
i

were collected in abundance in the risine phase of the flood, theds
humber declining with the fall in flood level. This pattern of
focenrrence of spawn-associates in rising and receding phases of the
[flocds 1s attributed to the water velocity in the river which is

Table N55-66

Flood—-wise quantitative abundance of plankton and spawn asso-
| ciates split up into days of spawn avallabillity and otherswise

, X ; I Average plankton den—ﬁﬁverage ecatech per
flood I Dates in 19584 ] ity in no,per litre Iday of  spawn Asso-
lio. % f o e Rt lenades dn nunbion
I % On day of Other-3 On day of EO'Fher—
i { spawn avail-y wise { spawn av- lwise
_ 1 ability. b i ailﬂbilit}r%
E e e e
I July 1-% nil 1,14 - 45
1I Tuly: B8.18 0.08 2 147 .
111 Tnly  16~20 0,12 5 820 -

IV July 21-24 nil Sl 243 -

7 July 25 Aug.6 0.38 = 141 -
RVIT Mg, 13-1% .48 0.58 125 nil
WIII fug, 18-20 0.22 - 151 =

X fug, 21-25 0.46 = 359 =

X huz, 26-5ept.o 0,72 - 377 =

e e

e bt i e e o Sl e P

PR & . -
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high durine rising phase znd comparatively low oilrin receding phat
of the floods, Tha collection of snawn associates with fresh £1loo
in the river is also related %o the fact that the isolated nloocs i
the river bed and the nearby ditches in which forage Tishes aboundy
zet connected with river with the onzet of floods and are collectag
in abundance in rising phase. As high concentrations of Spawn and
occurrence of spawn-associates in insisnificant numper are associad
ted with receding phase of the floods, there annears to be inverse
correlation between the spavn yields and the gccurrence of snpawn-

asaoeiates, which is obviously of superfluons nature,

%Pawn nualitg in relation t avironmental factops
3 T ey om.m - =

FohAdoaow ome :n-..-;.-.u..n..a..l:-nd.---o-i---J:---n.i.--lxn--n.l.l

The percentage distribution of major and nminop carps and
'Others! in two-hourly soawm samples are shown in Table NS6=67 in
Tespecs of the major Flonds RE Ve VI, IX and X, The daily averages
as shown in column 17 of this Eable, are the arithmetic means of
percentages of two-hourly samples of the day (5 4,1, to 4 Ak, of

the next calendar date). The details of Spawn duality, estimated
from two-hourly sambles for each flood are given below,

EEQQ@_¥qf31?g§%ﬂ32;iﬂzf%%l Althoush spawn was collected at Malsal
5l downstream of Sisodra during this 'major! flong (upto 19,09 o
mark)No spawvn was collected at Sisodra, The non-availability of
Spawn at Siszodra is attributed to injudieious choice of collection
Spot, From 9,7.84 onwards, the nets were operated at a suitable
collection site located about + o dovnstream, :

E%EQ@‘;%_@Q{ELQQWEQ,%ﬁiz's%l In this 'major! flood (water level
rise from 15,35 tq 19,07 m) spawn was avialable on all the davs,
Their yields per day ranged from 0,57 to 2540 0z5 and the total
Spawvn yield of the flood was 72,7 ozs (5.8% of the entire seasonls
cateh). - The average percentage of major carps per day ranged
between 2.5 and 85,9, the mean of daily averare percentages being
47,55, The snawn anality was very poor (major carps 1 to 28,9%

from 8 P,M: on duly 7°to 4 B.M, on July 9 during the rising phase

LLWF T .
Exceedingly superior auality spawn (1002 major carns ) was collected
Just a few hours ppior to the commencement of fall in the water
level at 6 P.M, on 9754, the percentige of major carns suddenly ¥
declining from 100 to 80.1 at 10 A, next day (10,7.34), Therecafte

the gquality of Spawn decreassad irregularly, the range of major cars
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frcentage in two-hourly samples being 15 to 44,7, 15 to 50, 29 to 57,
P to 76.2 and "25.4 to 63 from July 11 to 15 respectively during
gceding phase, ; : i

.
. -

loods TTI & IV (16.7.54 to 24,7.54) Floods IIT and IV were minor
e yialdigg only 7,7 and 4,3 ozs of spawn which constituted only
it and 0,47 respectively of the seasonal catches, ‘

food V (26,7,54 to 5.8,54) In this major flood (water level rise
fon 15,92 to 18,68 m) high cotches of spawn were collected on the
fict six days of the receding phase viz, from Iuly 27 to August 1,

g spawn catch per day .declinine progressively from 59.9 to 8.1

+ The total yield on-these days was 208.5 ozs (98.7% flood's

1d). As the receding phase of the flood was vnduly prolongad,

I spawvn yield on remaining deys was exceedinsly poor ranginz from
go to 1,7 ozs, The total snawn yield durine this flood was 211.3

£ (18,27 of the entire season's yield), The average nercentage of
or carps per day during this flood ranged between 24,4 and -91.2,
‘mean of daily averagze percentase being 53,1, » On the first day
ising vhase i.e, on July 25, the quality of spawn was poor

jor carps : 17 to 55%) and on the following day of the same phase
ficts were not operated, With f2l1l in water level, . the guality
Bpawn improved to a great extent (najor carps : 67 to 97%) from
B, on 27,7,54 to 10-4A,M, on 23,7.54 which coincided with neriod
iich spawn yields, On the followineg day (89.,7.84), the spawn

BLity dvindled considerably, the nercentare raﬁge‘o% major carps
Biio hourly samvles being only 11 to 39, Subsequently, the cuality
spawn Improved more or less progressively from July 20 to August
fth the percentage of major carps in two-hourly samples on these
B ranging between 21.5 dand 100. ' ; et :

B VI (7.8.64 to 12,8:84) - In this major flood fwater level rise
4.5 to 19,58 m), spawn was available from Inugist 9 €o 12, the

awn yleld bedgn 727.5 ozs (52.8% of entiré siason's catch),

gatches on~tvo days in rising phase were insiznificant, being

1025, The bumper catch amountins to 942,15 03s was maée o1

it 11 immediately after the beginning of the raceding phase,

e fallowing days, however, 'the collections snadenly -dropned to
©0zs, due to rise-in water level. By the nniayourably eondi- :
caused by the flood (by suwddenly rising and Yhereby truncating

ceding phase of the flood) the eontinuous flow of ‘spam was

1y interrupted, adversely affacting the prospects of fetching

lonaly high spawn yields durine this flood. The percentage

or carps in two hourly samples from 5 A,.M. on fugust 11 to

n on Avgust 12 ranged between 50 and 98, the average

tage per day beines 32,4,
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Flood VII (13.8.64 to 17.8.54) As & result of excesdingly high
floods in the river (ﬁpto 25.07 m) nets could not be operated on
Augnust 13 and 14. . On the remaining days, the spawn yields were |
poor, the total spawn collected being oniy 8.2 ozs (0.3% of entirg
season's catech)., The percentage of major carps in two-hourly '
samples on these days ranged between 75 and 98, ‘

Flood VIII (18,8.54 t0 20.8.64) TFlood VIII yielded only 5.2 ozs
of spawn which formed 0,7% of the season's catch, :

Flood IX .(21,8-84 to 25,8,64) The spawn yield of this flood was
. 27.7 ozs (2.4% of entire season's catch), Spawn was collected in
negligible’ cuentities (0,46 ozs) dnring rising phase on August 21
and 22, Relatively large quantity of spawn (87,2 ozs) were colleg
ted, as usuali during receding phase from August 23 to 25 but the
rate of availability followed a reverse pattfern in this flood as
the spawn yields, instead of decreasing increased progressively, §
maximum catch (lé.é 0zs) being collected on the lasi day of. recedil
phase when the water lewvel reached 19,26 m, The daily average

percentage of major carps per day was 40.2, 41.0, 33.8, 37.8 and
43,8 from August 21 to 25 respectively. i

B

rise from 19,4 to 22,46 m) the total spawn yleld was 55,4 ozs .8
(8,2% of entire season's ecatch), The spawn catches in the rising
phase was poor (2.1 ozs). The maximum spawn (43,6 ozs) was colled
ted on the first day (28,7.64) of the receding phase and there-
after the spawn vields declined progressively. The spawn catches
during the last five days of the receding phase were extremely
poor as the receding phase of this flood was nnduly prolonzed,
The average percentage per day of major, carps durinz this flood
ranged between 7.9 and 73.0,

fin analysis of the distribution of spawn guality in the %
rising and the receding phases of different floods, as borne out i
the above description, reveals that there is a generalised patierm
of spawn duality in different phhses.of a flood, The rising phase
of flood generally yields minor carp snawn and the receding phase
especially its early part, major carps spawn in great abundance
provided there 1is adegnate flooding of the river.

The data on flood-wise percentage distribution of major
carps, minor carps and !Others' and thelr ylelds in ozs are presels
ted in Table NWS7-58., These data were derived by weighing each days
percentage (as given in column 17 of the Table NSE6-67) and the
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breal up of spawn yields into major carps, minor carps
brd 'Others! was determined on the basis of their percentazes in
the spawn samples, The flood-wise fluctuations in the spawn auallity,
iin terms of major carps, minor carps and others is depieted in
Figure WS5-33, The guality of spawn commencing from Flood IT
(najor carps @ 47,9%) increased slightly irregvlarly till Flood VII
(major carps : 27%) and thereafter it declined unto Flood XK (major
Parns : 43.9%) followinz a rather negatively skewed distribution,
llhe minor carps showed a bimodal freauency of oceurrence being more
bhundant in the early and later floods, '0thers! were so few in
bmber throughout the season that they showed no significant trend
ol cccurrence.

Boewn ouality drived from rearing

‘The spawn collscted from Iloods V, VI and IX, which contri~
buted 83.4% in the total vield in entire season, was reared in the
only available nursery at Sisodra for ‘determining the spawn gquallity

Table N57-58

Flood=-wise percentage distribution of Major and Minor carps
and others and their catches in ozs determined from spawn
samnles

T Feroentaze of .., .. ...\ oummtity inozs_.__.
Flood [ Major carps] Minor carps] 'Others'fMajor Minor J}'Others'
o, §is 1 Jearps | carps

(g e e e e T
1T 49.5 51,2 a flsce; 33,3 35.9 0.9
aE 42,9 54.,6 25 3.3 4.2 0.2
v 53,5 e ZEeih 2.9 1.5 Gk
v B3.2 34,7 =l e 73 a3 4.4
VI 74 .4 25,3 D3 5413 184.1 ==
WII 27.0 13,0 nil Sy 0.4 nil
11T 53,0 45,6 1.4 4,4 3.7 0.1
IX 45,5 53,0 135 12.6 14,6 0.4
% 43,9 55,8 0.3 41,9 53,2 0.3
775.9 871.0 8.6
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from these floods, The zroup-wise (major carps, minor carps and

'Others ') composition of the stocked spawn determined from spawn
analysis of two-hourly samples and their overall percentages zare
shown in Table NS8-59, The species composition of Spawn, as reveale
by nursery rearings, is shown in Table HS9-70 Reared sample Ho,I,
taken from nursery on Augnst 23, pertained to spawn stocked from
July 27 to 31, The spawn stocked on earlier dates (covered by
sample No.I) and on August 11 and 25 was covered by reared zample
No,II, Tt is noteworthy that the percentages of major carps, minor
carps and 'Others!, as revealed by nursery rearings (Table Nég-?O}
and analysis of the corresponding spawn, shown in Table N58~69, are’
fairly comparable, The major carps covered by sample I formed 30,58
and 82,7% in reared and spawn stages respectively. In sample II
the major carps made up 70,6% and corresponding spawn 57,9%, Simildl
1y, the percentages of minor carps and 'Others! were also comparable
in the reared samples and at spawn stage, In both of the samples,
catla overwhelmingly dominated, (55.5% and 53.,2%) in comparison to
other major carps viz, Mrigal (4,1% and 1.6%), Roru (0,8% and0.1%),
L. fimbriatus (0.4% and nil) and Calbasn (nil and 0.7%.

Filtered off Associates

Eﬁ@%ﬂ&ﬂi&ﬁﬁﬁii&ﬁé@ﬁ@ﬂﬁqE@EE

The catch per net per day of filtered off associates :
(exeluding fry of major carps) during risine’ and receding phases of

Table NS8-69

Group-wise composition of stocked spawn ditermined from
3 s two-hourly sample analysis

T B e e e vt e ' e e et S o e 0 s i s

Flood { { . Svawn

Pl —— LA ouneces ..

No: |} Date i Major carps . Minor carps f Others) Total
e R =R R T S e
,_JL_.-_;,ii*_.4Lﬂ_--ﬂﬁ_Ji___¢,_____;_q,,-:%_L;_____“__ii_q_n‘_ﬁi
V. 27.7.64 5.472 OBl 0.018 6.0
T = 0.8 0,89 0,001 1.5
" 29,7.64 0,366 1.128 0,006 1.5
" 30,7.64 1,089 1.818 0.099 340
s L.716 l.224 0.06 340
VI 11,.8.84 10,308 1,668 0,02 1224
___Eg 25.8,54 . 2.628 3.228 0,144 0.0
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A N510-71, :
floods I to X is presented in Table - The Associates we
Ly available in relatively more abundance in rising phas

H

ses
‘different floods (percentage range by number in all floods

1 95.9) than in their receding vhuases (percentize ranpe |
i all floods : 4,3 to 52.1), It may be recalled here
pavn yields were invar ably noticed dnrine receding phases
floods, Relatively few Associztes (percentaze by number
2,7) were enconntered in the collsctions during floods [
X and X which yielded hizh gunatities of spawn, The
age by number of Associztes fluctuated irregularly between
27.2 over the duration of floods I to ¥ in the entire
Sea50n,
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fa
ct-

o

L
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1

tes | quality in relation %o floods 1In the entire season,
tioto, Elops sp,.,, and Chela sp. occurred mores frequently

180 in abundance in the collections, their frequency of

Pence being 59,775, 53,7% and 32,8% and their relative abundance
2.8%, 83,97 and 31,9%, Rohtee cotlo, Ambassis ranga, Mystng
ily, lestacembelus pancalus, Pantius sophore, Amblypharyngodon
8 and Glossogobing ziuris also oconrred fairly frequently, thelr

_ Table 1BE9-70
fitaze distribution of spawn onality as determinad from nursery
rearings for Floods V, VI and IX

B Banple ¥ Wur- f " Porcontage of major carns . jMinor fOthere
o, | Size] sery [Catla | Rohnj Mrigal CzlbasuiPim=Jearns |
o. ¥ ! ] ibriaj ¥

§ No. }
o e Bl R T e A e D (R

:>-="H-='{
i

Total

e e L R e e A et s it 5 U B . B B o . el e B e .+ R i i = . el ., Sl 1 .



percentage of occurrence being S8 5,
but they ocenrred in comparatively much

Catch per net per.day of associstes in numbers in risins

€ T'to %

Flood Mo, &

{

R

1

=t %E
I Ik
111
IV
E &
FI*Z»‘
2 1 G
VIIT
INEE
Yk

e e

il Excluding'md
% Floods yield

L e g S L L T

Table N510-~71

| B

Vo

and recedinz phases of Flood

#0, and percentapge .of assoeiates:

" Rising phase

m pmmem o

31 (41,9%)
7 (95,7%)
195 (91 ,1%)
49(67.1%)
10(71..4%
54(71.1%)
o e _
90(792.7%)
35 (29,39)

i | s e s W e 1

p‘Jl---!..

C e —

46 (75,48)"

xR lets not operated.

The freguency of euncounter (Zn)
dance (Eb)-in.res?ect of
fige floods (T £o ¥) and
Table NS11-72 are sh

jor earn
ing high spawn-catches.

Try.

Total major carvs : 70.3%

e e O oo

.S' O.?

f0i s

29,3 o

+2319%,/ 20,9%, 10,47 and 11,9%

less abundance, their rela-:
tive abnndance raneinz between 1.2% and 4.0

g ok

43 (53,14
36 4,37
19¢ B7,9%)
24 (30, 99)
4(28.64)
20(28,97)
12
23 (20,33
37.(50.7%)

15(24,8%)

Receding phase T
TR e

74 (9,4%)
70(8,9%)

and the oceirreance in abun-

10 important species of Associates for fip
last five floods (VI to X)

derived from
own in Table N512.73,
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'M}ﬁggﬁ_pf‘ﬁﬁﬁgpiqﬁgs fhservations on the stomach contents of
stes chow that the freguency of feedinz on Spawn was moTe
need in Mystus aor, Wallago atin and Ambagis ranga. Among,

fishes, Puntius sophore, Puntius tiefo, hohtee cotio and

8p., in the order =tated, showed predatory Jeanings on spawvn

Barked degree, The other foraze fishes which were feeding on
Bn less frequently were Eﬁpilipg_spp.,-ﬁgﬁppgi daniconivs,

o rerio, Puntius sarana =nd Crossocheilus latia.

Table WS11l-72

Stinency of encounter and occurrence in sbundance of 10 important
species of associates for Floods I to ¥ & IX to X

St T e

. E T ¥icods L o V. L T,
e Percentage 1 Range ] Percentage Range
- G -_-LEJ;J_.- Ty b e ‘CE__%);- o e .L%.J_"

iticto 75.0 to 100 9.9 to 51.7 2.1 %o 50,0 1.4 to 22.4
fops sp, 37:5 o 21.5 5.5 to 83.5 27,2 to 50.0"32.8 Lo 78.2
1o sp. 28,5 %o 70,0 3.2 to 50,2 9.1 to s9:3 2,1 to 34.2
heotlo nil to 60,0 nll to 847 nil to 8:6. nil to 8.6
Srangs, nil to 60.0 nil to 3.4 nil to 5.1 nil to S.L

f, seenghala nil to60,0 nil to 1.0 ail to 60.0 nil to 11,2
ﬁ~pgngﬂlp§,8.3 to 71.5° 0.5 %o &,5 nil nil

b, sophore nil to 71.4 ‘pil to 14.8 nil to 40,0 nil to = 5.6
. mola 2.3 to 37.5 0.2 to 5.7 L nil -
. giuris nil to 30,0 nil to 2.3 nil - to 15.6 nil to 1.4

B e e e o v T

RBesides the Assoclates (predatory and forage fishes), the
eut contents of the fry of the major and minor carps viz. Qﬂﬁig catla
fabeo calbasy, Cirrhing mrigala, Cirrhina reba, labeo bata and

ﬁggggg (tor) tor, which were ercountered with spawn were a1s0 examined,
E - 4 _ Cirrhina neha showed exceedingly

high predatory Leaning,;taking'hEavy toil of spawn in the lgamcha 's
iCatla cakla, Labeo calbasu and Barbus, (tor) Eor were other tho ' .
%hree carps which evhibited predatory habits, feeding frequently

lon spawn in the tpamcha ', .
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The guts of Assoclates and carp fry found to contain Spawm
in slightly dirsested condition, This has indicated that the feeding
on spawvn took place in the ‘'gamcha! of nets, The frequent of feed=-
ing on spawn by Associstes and carp fry was not found to be restrics
ted only to the periods of spawn abundance, as the spawn was also
encountered in the guts of Associates and carp fry collected from
the floods, in which spawn yields were poor, High predatofy lean-
ings of carp fry have indicated that the carps are probably highly
predacious in their feeding habits at fry stage,

Jet selectivity

Net selectivity of spawn

o During the investigations at 2isodra, the Midnapore nets
of three meshes viz, 1/8", 1/16" and 1/8"-1/16" and the Cujarat nek
with single mesh were operated, with their position stagsered in
their day to day operations, to mllify any bals resnlting from the
relative positions of nets among themselves as well #s.1in relation
to. river current, turbidity and distance.from river bank. The '
spawn catehes (in ounces) from the Midnapore nets of the above .
mentioned three meshes and the Gnjarat nets (denoted My Mo, My o and]

G respectively) for floods II to X are shown in Table NS=12-73,

Table NS12-73 1
-.-total spawn catches in ozs by different nets :

TR TOTAL CATCH ° TN  OUNCES 1IN NETS
Blood N o o Ml us e e e el
Now | Catch] To,of [Catch' JNG,of | Catch: ING,of (Caton flio,of
e Anets f - dnets § - fmets [ .. inetsi8
e s A S S R A SR N e TSl LT SO
II 2,640 Al 39,123 1 0,782 138
1TT © 2.508 i =i s L 2,261 1 0,807 1
IV 3,015 ak 1,400° &9 bR e 0,455 ©
v (1) 973.880 3 = - =" 30.890 2
(ii) 58,700 s = s € neg., R 1 S Y
VI (i) 537.500 4 v — - -~ 50,650 2
(14) G230 L 439990 o nil 1 0.040 1
VII 2.965 1 0,230 1 - - neg., 1
VIII 2,956 1 F2o98 8 2,230 1 130
(i) 11.840 3 - = = = = e
IX (4i) 9.840 L o = 3,255 1 b B
X (1) - ~  17.830r . 3 = = o 5
(ii) = -~ 1.9 g = i - =
(iii)46.075 1 4,343 1 0,548 1 9,786 L

- —— - o B e —
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The spawn catch (in number) per net per hour, (derived
Prom the same data as presented in Table KS14-~75) split up into
catches taken from 10 A.M. to 8 P.Ms, to 2 A0, and 2 A.M, to
10 A M, is showm in Table INIS13-74,

| The ratio of spawn catches between Gujarat net and
Midnapore nets were found to be 1:37.9, 1:1.2, 1:5,4, 1:2.2,
1:3,0 and 1:2,9 in Floods II, V, VI, VITI, IX & X respectively..
In tre season as 2 whole Midnapore nets were £.4 times more
efficient than Gujarat nets,

The catching efficiencies of nets were determined by
taking Gujarat net(G) as standard (unit = 1) and comparing catch
of unit net(G) with catches from three lidnapore nets Iy, Mp &
My 0. The ratio of spawn catches between G and My, Mo & Mi.p 1n
tre entire seasSon was found Bo het

G: Mye Mo: Mjoo = 1:34,1:5,311 .3

The sbove ratio shows that the Midnapore net. with mesh
size 1/8" has the highest catchine efficlency, the nexft in order
being Midnanore nets with mesh size 1/16" and 1/8"-1/16". The
Midnapore net with mesh size 1/8"-1/15" has slightly higher catch=
ing efficiency than the Gnjarat net. The catehing efficiencies of
three Midnapore nets with reference to (Gujarat net and in relation
to one another are shown in Table I814-75,

Wet selectivity of Assoclates

The cabeh (in nambers) per net per hour of Accoclates |
taken from different nets in Floods I to X is shown in Table
0815-75, The data presented in this table show that the catches of
desociates (in rmmber) from Midnapore nets in relation to Gujerat
net were approximately 6,5 times, The catching efficlency of liid-
napore net Mj was the highest, next in the order were iidnapors
nets Mj.o, Mo and Gujarat net G, The ratio of kssociate catches:

between G and My, Mo & Mj.p was found to be as follows:
G: Mpe Mo }il_g el I L R

The above observations tend to indicate that the efficiency
of nets in catching Associates largely depends on the water filter-
ing capaclty of thc nets which is evidently in the order My, ih.o,
and G, the filtering capacity being highest in My and lowest in G,
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Table NS514-75

b . e .

b L 4 B

**¥Tahle 515676

Catching efficlency of nets

- m—————

Gujarat net Midnapore  mnet
My e Ui
0,78 14,1, 9.3 1.3
0.107 LOHANS Fan ],
0,107 1350 it 0.14
0.077 1 0.66 0,09

Associate eatech in number per net per hour

QR T e i
Dy Niebt  Dey | NLEhit D
13 & * o %
19 i 2 neg 3
13 9 9 6 13
i 9 1 3]; 4
6 neg E neg neg
44 & g 5] Mil
1 1 nil 3 *
5 2 3 Tl neg
20 18 * * 29
14 G 24 5] 1

 §

s
Doy, .. Night

*

neg
G
neg
neg
il
*

neg
70
3

R e T

SICEpE
Day __Night

- e e

e
neg

2
1E,
i
3
neg
2
S}

10

SR 7 15} . SR - ) - ST L LB &, e 00 R ) VRS 11 R

| i3
oo *
0y TR

=2

mmmﬁ@m

% et not operated
i Exclnding major carps
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Recommendatbions for spavn colleetion

e

in The surveved stretch of River Narbada.

e —— e

About 40 km long streteh of the River Narbada from
“iso@ra to Wlngam was covered in the pre-monsoon survey and
the sites inspected were sisodra, Indor, Valugam and Markeshwar,
Since only one site was tobe selected on River Narbada, the
cholce fell upon Bisorda which was sasily accessible, and where
an exdsting ditch could be cheaply converted into a mirsery for
Trearing the collected spawn. Besides, Sisorda being geographical
located between Moti-Xoral and Malsar, two already established
gpawn collection centres, supervision of the work at the new site
under commerciazl exploitation by the state officer was casier,
Indor is =1so a zood site where several smnll ditches ecan be
cohverted into nurseries at Tairly low cogt, Indor as well as
Valvgam and Narkeshwar may be tried in future years with reason-
ably high chance of success,

£s flood and consequent hydrographical conditions
change from year to year such precantions as are stated in
'Discussion and Conelnsions' in this report, relevant to spawn
collection should, however, be excereised Tor snccessfnl Spawn
¢ollection,
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ABSTRACT

Observations on the availabilify of sSpawn were made from
uly 1 to September 7, 1964 in River Mahi at Rania in Gujarat
litate. During the course of the investigatiors, 25.9 ounces of spawn,
kstimated at over 2 lakh hatchlings, were collected -at the centre.
l0f the six floods, Spawn was available in three floods only. 86% of
Fcason's cateh, comparising mostly minor carps was collected during
Flood I. Spawn analysis and rearing of Flood III showed 10.6% and
66.7% major carp content respectively. The catch of Midnapore nets
as double that of Gujarat nets. Tnadequate floods, poor rainfall,
bresence of high gradient and rocky bed upstream of Rania appeared
%0 be the factors responsible for poor collection at this centre.
Bydrodynamical, chemical, meteorological and hydrobioclogical fea-
Sures were studied in relation to spawn. Associates and their gut
contents were analysed gqualitatively. A year of greater flooding
Mahi upstream of Rania may yield more satisfactory results at

this centre.

TOCATION AND FACTLITIES

The village Rania is situated on the North bank of river
¥ahi in Kaira District of Gujarat State. It is connected by a meta-
lled road with the town Dakor which is the nearest railway station
Western Railway) at a distance of 16 km. Raina has a post office

nd is served by the telegraph office at Dekor. About lon of river
bee =long North bank in the North bank in the vicinity of Rania is
Bandy with gradusl slope. The river beg upstream and 5 km down sStream
of Rania is rocky and pebbly. 20 km upstream of Rania, there is
ankoori Woir on River Mahi. The general topography of the area near
Rania is shown in Figure MR1-34%.

OBSERVAT IONS

8 days from July 1

Observations were made for a period of 6
1/16" &

b0 Scptember 7. Midnapore type of nets with 3 meshes (1/8",

' - stands for River Mahi. 'R' - stands for Hania.

The first number in the Tables and Figures depicts the number in
the chapter and the second 1in the report as a whole,
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Table ME1-T78

Daily averages of Flood level, turbidity, air and
water temp., pH, D.0, and total spawn catch
in the River Mzhi at Rania.

| Flood | ! t ! ' Totaitl *Floodws,s
Date | I : i ! I ! catch !spawn in
i E level i Turbidity EA]'-E TerTnp./_‘ i . :DTO'E of H}EB and i
1964 | %n Te%r S RIS ket SRR I L spawn ,percen’t
s ! i e e ! PPRey 51 ozstin total |
1 B - 3 4 5 6 7 8
July
A5 1,250 29.5/29.2 7.8 7.48 0,04
2 0.40 1,250 26,9/29.0 7.8 nil
3 1.45 1,400 26.6/27 .1 7.8 220 T
4 1.94 2,500 28.2/28.6 TeB 650 9 62
5 1.76 2,500 28.5/28,5 7.6
6 1.40 2,500 27.3/28,2 il 2 01 _
7 1,18 2,500 26.6/27.5 T IeAN S 15 ) 2 3 oz8l
8 0.96 2,500 29.3%/29.0 Th 1.08 ) (86,0%)
9 0.93 2,500 28,6/28.6 Teh 0.20
10 0.80 2,500 26.3/28.5 7.6 6.60 0.04
11 0.42 5,000 28.4/28.6 7.6 = 0,12 g
12 0.05 5,000 28,5/29.5 fa nil
13 0412 5t 1000 28,.5/29,2 T.5 6.16 nil
14 =BT 5,000 29.0/29.4 a5 nil
15 -0.34 5,000 30.3/29.9 7.9 nil
16 -0.47 1,500 29.6/29.5 ggol 505 nil
i -0,59 I 200 29.8/29.8 7.9 nil
18 -0.73 1,500 30.2/30.1 7.6 nil
19  =0,79 1,070 29.5/30.3 TeD' L0 nil
20 -0.80 1,160 28.8/29,2 S nil
21 -0.49 1,030 28.3/%30.2 7.3 nil
22 0.23 3,930 28.6/29.8 5, 55 nil T
23 0.85 % 4930 28.6/29.7 bt nil nil
o4 0.41 1,428 27.3/29.5 1.3 nil
25 2,22 875 26.5/29.4 YeB 6.0 nil
26 0,91 5,000 27.1/29.3 Tn nil ;
27 0,18 5,000 27.3/28.5 T 0.70 TEE
28 -0.17 5,000 26.5/29.3 T8 6.8 045 )
29 -0.44 3 .600 57.6/29.5 75 0.22 ) 3.26 1@
30 -0,47 2,500 28,0/29.3 7.5 1.5 ) (i2as
31 -0,64 2,500 28.8/29.7 7.5 6.6 0535 )
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2 5 4 5 6 T g
1 ~0.90 1,500 30,1/30.6 T%3 0.25 )
2. =1.09 1,500 30.0/30.5 Ted 0.06_)
z  -1.05 1,500 29.0/30.5 Tes G758 nil
4 =1.27 630 28.5/29.8 75 nil
S 247 28.5/29.8 T3 nil
6 =1.43 250 29.0/32.0 7.5 6.94 nil
T =147 200 28.0/31.4 7.3 nil
I 161 28.1/30.5 1= nil
9 0,71 184 28.0/29.5 7.5 6,58 nil v
10 0.10 910 27.%/29.7 i nil nil
11 =0.09 258 26.9/29.0 T3 nil
12 0.76 728 26.6/28.8 7.3 T.04 nil v
13 1.58 15151 27.0/28.5 7.3 nil )
14 111 5,000 27.3/28.6 e nil )
15 0.50 4,640 26.1/26.2 Ti2 G.b nil nil
16 -0.04 4,500 25.8/27.3 753 nil
3 .27 3,600 25.%/26.4 T nil
18 110 e 27 .0/27 <4 7.3 T.04 nil
19 0.95 1,156 26.8/27.4 7.3 nil
20 1.56 678 26.1/27.6 e nil Vi
21 1.56 521 26 .5/27 +4 T.5 7 .04 nil
22 1.51 2,078 26.0/27 .5 7.5 nil ) 0.36 ozs.
23 1.65 584 26.8/27.9 ¥ 0.18 ) {1.5%)
24 1.08 420 26,9/26.3 iRl o oOA 0,08
25 0.71 820 27.0/27.9 T3 nil )
26 Q22 750 26,8/28,0 76 nil )
o%  —0.09 500 oy allay Aeliond| 7.6 6.60 0.10°)°
28 =0.26 255 26.6/28.4 7.5 nil
29 =0.37 355 26.7/28.2 7.5 nil
20 =0.59 221 26 .0/28.4 T3 {26 nil
R L 164 26.7/28.8 7.5 nil
Sept.
1 =0.85 107 27.9/29.1 7.6 nil
2 . =0,92 270 27.6/29.9 Ted  {seB nil
z  -0.66 107 27.6/29.0 T nil
AR o0 107 26.8/29.0 et O nil
5 -G.95 107 27.4/29:9 = 8 nil
6 =1.06 107 27.5/28.6 2.1 nil
7T =116 107 27.8/29.% s e B nil
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Duration Flood I, the first appearance of spawn was 14 hours before
the flood attained its peak. In Floed III, the spawn appeared after
28 hours of the attaimnment of flood peak associated with a fall in
water level of 204 cm, while in Flood VI, the first appearance of
spawn coincided with the peak hour of flood,

None of these six floods registered at Rania were of high
magnitude, Flood I, with which 86% of total spawn yield was associa-
ted, rose to 1.94 meters from summer water level, while Flbods III
& IV touched their respective pezks at 2.2 and 1.65 meters. lione of
the remainineg 3 floods exceeded 1.6 meters. The low megnitude of
these floods was probably due to in adeguate rains in the uppser
reaches of Hania,

Current welocity: The determination of water velecity by means of

g cork float was consistently handicapped by bigh intensity of wind
Which, as stated sbove, was more prevalent in day time hours ab
iRania. Current velocity observations at Renia are, therefore, no
itrustworthy . '

fChemical characters

flurbidity: No direct positive or negative correlation wes found

ibetween turbidity and spawn availability, both of which are correla-
ed with flood. In Flood I, when spawn was collected in relatively

fereater quantity, turbidity values ranged from 1,400 to 2,500 ppm

+ subsequently: there was no spawn when turbidity value reached

000 ppm, From July 27 To August '2, less guantity of spawn was

llected when-average turbidity was. over 3,000 ppm. Again spawn

las not available on August 14, when turbidity value was 5,000 vpm,

drogen ion concentratien: The pH value in the entire periecd of
servations is shown date-wise in Table MR1-88. This table shows

8t pH value ranged mostly from 7.2 to 7.9 during the course of
servations, except on two days when it rose to 8.1 and 8.2, In

cod I, when more spawn was collected than in others, pH value

panced from 7.3 to 7.8 and the same range peristed during subsequent
pods also when little or nn spawn was available. Thus, there does
appear to be any correlation between the availebility of spawn

olyed. oxygen: The value of dissolved oxygen determined every L
d day is shown in Table 1E1-78, which varied from 5.3 to 7.5 pmm
he the entire period of observations. The ‘dissolved oXxygen

tent was estimated to be 6.6 ppm on the peak collecticn day

Rl
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(July 4) as well as on days of non-availability of spawn. Dissolved
oxygen, therefore, has no direct ocrrelation with spawn availabilitys

Meteorological characters

No striking correlation was observed between air/water
temperature and spawn availability. The average air and water
temperatures ranged from 26.0°% to 30.1°C and 26.7°C to 30.6°C
respectively during the period of observations. As stated earlier,
the intensity of wind adversely affected the availability of spawn.
At Rania most of the collections were made during night time when
intensity of wind was gentle as compared to high intensity in day
time, Even during nights with high intensity of wind the collection
appeared to be either very poor or nil. Thus, gentle wind was found
to be favourable for good collection of spawn. The wind was mostly
in South to North direction (180°) and the water current direction
ranged between 90° and 1300,

Hydrobiological characters

The average plankton density per litre and average catch
per day of Associates in each of the six floods are shown in Table
ME3=-80 separately for days of spawn availability and otherwise. The
ber of plankters per litre ranged from 0.1 to 6.1 =nd showed no
correlation with spawn availability. The occurrence of Associates in.
appreclable number in first 4 floods and their low catch in last 2
floods evidently show that the abundance of Associates was more in th
beginning of the season than towards the end.

Table MR3-B0

Flood-wise quantitative abundance of plankton and spawn
assoclates split up into days of spawn @vailability
and otherwise

ﬁvefage plankton

: _ Average catch per
density in number

day of spawn asso—

i ; ]
Plood ) ; ﬁ :
Ngo ! Dates in 1964 | per litre i ciates in nmumbers
e - : On days of | Other-] On days of | Other~
| | spawn avail-| wise | spawn ava-! wise
: | ability : } ilability !
1 A.F.64 to 12.7.64 4 (o152 1 [ T 106 96
T 25,7.64 to 2.8.64 () nil 126 619
Y B.B.64 to 11.8.64 - (SH - 148
v 12.8,64 to 16.8.64 = L Sl - 26
VI 17.8.64 to 27.8.68 nil nil 13 nil
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SPAWN QUALITY AT RANTA

Spawn gquality derived from spawn analysis

The two hourly floedwise percentage distribution of major
and minor carps and 'Others', beased On Spawn analysis, is shown
in Table MR4-81 with their daily average in column 17.

Flood I: As stated earlier this flood yielded 22.3 ozs of spawn in
its rising phase making B6% of the season's catch but the spawn of
this flood was of an extremely poor guality. Spawn was availsble
in five spurts from July 3 to 8, with percentage of minor carps
ranging between 92.2 to 100%, Clupeid and Perch larvae figured
rather prominently among 'Others' which ranged for 1-4.3%. Major
carps were represented in percentages ranging from 1-9.8% in the
individual two-hourly collections.

Flood II: This was a minor flood and yielded no Spawn.

Flood III: This flood yielded only 3.3 0zs of spawn constituting
72.5% of the total seasonal collection., Six spawn spurts were
witnessed in this flood of which only the first spurt comprised
appreciable percentage of major carps while the remaining five

. largely contained minor carps. The first spurt commenced ab 6 hours
on July 27 and continued intermitently upto 12 hours on July 28. This
collection comprised 79%, 66% and 61% major carps at 6o Olgnd .2 °
hours on July 27 respectively. The occurrence of major carp Spawil,
how?vgﬁ, awindled from 4 hours on July 27 (30%) to 12 hours on July
w2 RN ;

Tlood IV & V: While Flood IV was minor and Flood V major no spawn
was available in these fleods.

Flood VI: This was the last flood observed in River Mashi at Rania in
1964 . During this flood only 0.4 ozs of spawn were collected in three
minor spurte. The first spurt commenced at O hour on hugust-23 and
concluded at 4 hours on A + 23%. It comprised low percentage of
mejor carps ranging from 7% to 23% while spawn of minor Carps was
predominant, The spawn of two subsegquent spurts contained cent per-

cent minor carps.

On the basis of limited numberi of days of Spawn availability
and that too with meagre collections no specific inference can he
drawn sbout the pattern of availability of spawn guality. It may,
however, be stated that sSpawn during the first flcod was of extremely
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poor quality and contained only 0.8% of major carps. The guality
5lightly improved in Plood III when 10.6% of M&ajor carps were Tecol-—
ded. In this flood, particulsrly on 27.7.64, the perecentage of msjor
carp seed was high (53.4%). The guality of seed in regard to major
carp dwindled thereafter., The spawn of minor carps dominated in =11
the collections of the three spawn bearing floods. The abundance
| of 'Others' appeared %o be restricted to only earlier phase of
monsoon. They were particularly more in the first flood, The Tlood—
.Wwise percentage distribution of spawn quality determined from sSpawn
samples is shown in Table MR5-82.

Table MHH-82

Flood~wise percentaze of lla jor carps, Minor
carps and others

Flood Major T Minor Others
WOy CAarps cerps
i = U8 gEL2 8 1.0
3 : nil _oarpL ni:l
b IIT 10.6 , SRR A ' (554
; IV nil nil nil
Vv il il fail .

VI S 4.6 nil

Spewn quality derived from rearing

. The species composition arrived at after rearing spawn
samples of different floods is shown in Table iE6-3%, The spawn
collected during first flood could not be reared due to lack of
rearing facilities at that time. At = lafer stage, rearing was
possible in two pits in which the spawn of Floeds 1II & VI was
tcleased. A reared sample of 25 specimens .pertaining to spawn of
July 27 to August 1 (Flood III) comprised 66.7% mejor carps and
25.5% minor carps. The major carps consisted of Iabeo rohita (53.3%),
Barbus (tor) (25.0%) and Catla catls (8.4%). In case of rearing of
#leod VI spawn (released on dJuly 23, 24 and 27) over a month old
gcored sawple of 157 specimens showed mejor carps (32.2%), minor
arps (54.6%) and 'Others' (13.2%). The major carps consisted of
Barbus (tor) tor (28.5%) and Labeo calbasu (3.7%).
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Filtered off Associates at Rania

Two-hourly gualitative and guantitative data on filtered
off associates was collected and analysed for Rania also, as at
other centres. In view, however, of the poor results in 5pawn cabs
ches no useful purpose will be served in presenting the results of
the analysis of the data on Associates which yielded nothing of
importance. These are, therefore, being omitted from this report.

Net selectivity at Rania

Net selectiwvity of spawn

Table MR&6-83

Total spawn cateh in ozs by different nets

h TOTAL CATCH IN QUNCES IN NETS
Floed | WMIDHAPORE NETS 'GUJARAT NETS S
No. 1 M1 d M2 ! Mi=2 ? D '
\Catch, No.of | Cateh| No.of | Catch] No.of !Catch!No.of
- 1 nets ! i nefs ! ! _hets | nets
i 14.96 10 nil 1 - - Twiid) B
IT nil 2 nil 1 - - nil 3
R i o] 5 1.189 1 0,08 1 0.59 3
v nil 1 rid:l 1 nil 1 nil z
v nil 1 nil 1 il 1 nil 4
VI Dl 1 (G5 s 1 nil q) 0.06 1

Table MR6-83 presents the data . on total cateh in ounces |
and number of nets operated in respect of each type of net from Si
floods. The three lMidnapore nets of mesh sizes T/B" 1/16" & 1/818
1/16" and the Gujarat net are mentioned a8 Mﬁ, loy My_, and D Tes=
pectively in this table,

Table MR7-84 shows flood-wise catch per et per hour (in
rumber ) in respect of different types of nets further divided iste
day (6 AM. to 6 P.M.) and night (6 P.M. to 6 A.M.). The MidnapoZ§
nets were found to be mc.e effective than Gujarat nets and the Gﬂ;
per net per hour of Midnapore net was double that of Gujarat netds
It has been stated earlier that spawn catches during night were
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Table MRT-84
Spawn catch (by number) per net per hour of different nets

I GATCH - (BBR - NET: = PER HOUR I HUMBERS
Flood | MIDHNAEORE NHES H GUJARAT NETS
No. 1! M1 _ i L2 =2 o D
! Day ! Night ; Day ! Night ; Day ! Night i Day ! Night
T 27 304 s b nil ot operated 12 152
1eae o' O I 7o L2 nil nil liot operated ril nil
ITT neg. 4% neg., 5 nil 3 neg. 22
e IV nil nil nil nil nil nil nil nil
i il Al nil nil nil nil nil mal
VI nil 6 4 18 nil il nil: 2

consistently high than those of day. Table VR7-84 shows that night
gatch was 10-12 times that of day.-

The ratio of spawn catches between D, 11 and E§ was found

to ber Di Myt M, = 1:2,5:1.8 e

Table MEB-85
Catching efficiency of nets

Departmental Midnapore nets

net i M2

1 2434 1.68
0.44 1 0.86
0.59 1.16 1

1 The catching eff101enC1es of the nets ar: tabulafed in
fable 1MHE-85 which shows that Midnapore nets are on the: a?erage 2
iimes more efficient than the departmental ne%s.

REMARKS

! Contrary to expectations Rania on River Mahi yielded poor
besults, the seasonal index of spawn guasntity of the centre being
bily 3 ozs. The index of spawn quality was, however, 37.4% major
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carps (including Tor tor), 51.1% minor carps and 11.5% 'Others! s
revealed by rearing of Floods IIT and IV spawn. Spawn analysis
showed first flood content +o be 92.2 t0 100% minor carps in 4ifg
erent spurts. The causative. faotors of. the failure of the centre
were Solght after =rg the river upto Wanakboriﬁweir-irom Rania 8§
surveyed as to type of “terrain. The following appesr to.havée CONLE

buted to the failure of Hania centre as & EDEWH Yesouree,

1. There was inadequate flooding which, as is well known, 4§
the Primary factor inducing carps to breed in rivers. Paucity of
rainfall in the upper reaches coupled with interference with normal
flooding of the river at least for scme distance below the Wanak

Weir probably had g great deal to do in Preventing Tlooding of he
ilahi at and above Ranis,

2. The riparian terrain upstream of Hanisn is largely roc
where suitable breeding grounds of major carps would perhaps be
be easily svailable to the fish, Judging from the fect that Some .
Najor carps spawn was available (33.3% Rohu and 8.4% Catla) througk
the limited quantity it is felt that with adequate flooding quality
Spawn in greater bulk would have been available,

3. Whether or nost there would be flooding of the river in

Tuture years and what the effect of weir woula be is = matter of
conjecture,

4. Tt would be worthwhile trying spawn collecting at Ranis in
& ¥ear of greater flooding of the river

5. Tor tor fry and Tingerlings can be collected in Mahi at ang
above Rania ang probably further below as el

Recommendations for Spawn colleectinn in
Lthe surveyed stiretch of River lMahi
iver Mahi

About 24 km lens streteh of the River Mahi from Vasad to )
Rania were covered in the pre-monsoon survey: and the sites inspecied
were Rania, Vasad and Kharda. Here again since only one site was ta
be selected on River Mahi the choice fell upon Rania where the Siate
Fisheries Department was planning to construct a few nursery tanks
which might help in rearing the collected spawn. The Stote De partmeit

itself was to take up the centre at Vasad for Spawn prospecting in
1964,
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In view of the suspision of climatological factor being
associated with poor spawn yield at Rania in 1964 it appears worth
while to once again try spawn prospecting at Rania in a year of
greater flooding of the river.



VI. DISCUSSION AND CONCLUSIONS

Each of the sight sites investigated in Uttar Fradesh and
Gujarat in 1964 had its own characteristic features which have been
described in detail in the foregoing chapters. The sites can, howevexr
be grouped infto cenltain types on the basies of guantitative and quali-
tative spawn yields and features of physical geography and zoo-geo-
graphy of their location. The sites Kishanpur and Mahewa on Jamuna
are situated in a major carp abundant zoo-geographical zone, in the
heared of the Gangetic plain on alluvial s¢il characterised by
gradually rising and receding floods of which there are usually 4 cr
5 in a season., Such sites have been prodigal in the gield of exeel  "u-
quality spawn., The sites at Tajpur (Moradabad) and Sardarnsgar (Barei-
11y ) on River Ramgangs are located in a poor major carp zoo-geographl-
cal zone just below Siwalik Foot Hills at places where alluvial
‘deposites just commence their formation in the North, with frequent
tand abruptly rising and falling vattern of floods. Such sites have
iyielded spawn in reasonably high gquantity but poor in quasiity. The
isite on River Ken at Gonribaba (Banda) is, in some ways, similar
10 sites on Ramganga being close to hills but lies in a zone where
‘the major carps are reported to be negligible. The floods in Ilen
fet Gonribaba resemble in their abruptness those of Ramgangs, espe
ieially at Tajpur which is still closer tec Siwaliks. No spawn was
lcollected at Gonribaba.

Baluha on River Tons had, as assessed at the beginning o
fthese investigations, some major qualities of a good spawn resourc:
fbut zctual work there showed that apparently the cause of poor rcer
fies hydrodynsmical in character rather than biological. The main
fteason for non-availsbility of spawn was that due to the proximity
6T the site to the confluence of Tons with River Ganga, the curuer
elocity in Tons depended on the relative water levels of the two
Eivers. The water level .of the Ganga was consistently higher than 3.
E:'$Gﬂ8 in the 1964 monsoons and consequently there was little ciwrci
in Tons.

| In general, it was noticed that turbidity were rather higi

8t Jemuna Centres (Average of the season being 651 ppm at Kishanpur
ind 671.4 ppm at Mahewa), lower at Tajpur (Seasonal averaze 471.6 ppm)
Bd still lower in Tons and Ken (Seasonal average &t Baluna on Tous:
).1 ppm and at Gonribaba on Ken:311.6 ppm). Sardarnagar on Ramgans:
ated further South of Tajpur, more in the interior of the alluvial
konie, showed seasonal average Turbidity of 786.1 ppm.
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The Gujarat sites are situated on different river Systems
but still some of the characteristics of the £ites were coammon with
those of the Ganga system, Although flood level data at Sisodra
River llarbada was resolved into ten floods, the major ones were
actually only five and Floods V & VI yielded 81% of the Season's
total spawn Which compares Tavourably with Kishanpur on Jamuna whers
two floods, viz, II & IV, yielded 93% of the sessonzl catch of the
centre. The floods at Sisodrs are likewise gradual in rise .and fa
The species composition of major carp spawn at Kishanpur and Siso
however differ, Sisodra Showing 68.2% Catla, 0,1% Rohu, 1.6% Nrigall
and 0.7% Calbasu snd Kishanpur (Flood II) 55.2% Mrigal, 30.2% Catlay
11.2% Rohu and nil Calbasu. Sisodra therefore also lies in major
carp abundant Zoogeographical zone* with, however, the dominant Spe=
cles differing from Jamuns. The average turbidity at Sisodra in 1964
was 1189.4 ppm against 651 prm at Kishanpur. . '

- Rania, on River Mahi in Gujarat, is on a different river
Joining the Arsbian Seg independently. Rania is, however, located
On_a rocky river terrain ang could be considered akin to Gonribaba
Site on River Ken in U.P. The average seasonal turbidity at Rania
was- 1813.3 ppm. Ferhaps the black cotton soil and Gujarat centres
is responsible for -the high turbidity at beth Sisodra and Raniz
centres,

A wide variety of hydrodynamical, chemical, meteorological
and hydrobiological characters were studied in these investigations.
4 brief appraisal of the significance of each factor, based on spawn
prospecting observations is 1964, is presented below.

Hgdroggnamical Characters

Flood levél:

Flood level is the most significant character showing a
strong positive correlation with spawn as found at all centres,
Sisodra site gave a clue to a perticular flood level (18.5 to 21 m
above river bottom) at least upto which water level must rise or below
which it' must Tecede having risen higher, before = copious yield of

* Commercial eatches of Narbada do not show 4 dominance of Cstla
because the prevalent commercial gear are not effective,
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spawn is available suggesting a 'table land' &t or above which
ds of mdjor carps are probably

elevation important breeding groun
located. The alluvial based Gangetic centres showed no such flcod
level specificity for spawn availability. The more gradual the rise
and fall of flood, the better the prospects for collection of spawn
in abundance. Receding phases of floods yielced most .of the spawn
L 2t all centres. Spawn availability commenced in day or night. Night
collections were, however, found to have an edge over the day time
collections at all centres.

Current Velocity

Within the limitations of current velocity determination in
these investigations: it may be stated that slow and gentle currens,
probably of the order 1-3 km/hour, is condicive to Spawn catches.
Faster currents of the midstream caerry little spawn, it being pro-
bably cast aside as if by centrifugal force to areas of gentler
currents towards and river banks. '

There are indicatipns that current velocity, even within
its optimum range limits, in conjunction with turbidity, determines
the mesh of the spawn collection net for effective collection, 1/8"
meched net being relatively more effective in slower currents . These
trends, however, need further investigations.

Eourrent Direction

_ The spawn is carried in the direction of the current and
lehooting net operation is solely dependent upon the generation of
current in the river and tis direction. lack of current 18 attributed
$5 be the cause of failure of Baluha centre. As a large number of
hets have to be installed for commercial exploitation they are Fixed
With advantege at slightly varying degrees off the exact current

direction.

Chemical characlhers

i Floods are, in general, associated with higher turbidity -
hen spawn is also availleable, Unattended by floods, turbidity by
itself nas no correlatien with spawn. There are indications that
furbidity in conjunction with current velocity determines the
§fficiency of spawn collection nets. Turbidity probably reduces the
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mesh size and fast currents negate its mesh reducing capacity. Thesel
observations, however, need further corroboration.

rH and 1.0,

None of these features of a river have any bearing on spawn
appearance or its sbundance in the river, These cheracters, in con-
Junction with others, are probably important in indueing fish to
breed in their natural breeding grounds, which are the Primary sSoulces
of riverine spawn.

Meteorological.Gharacters_

Temperature

Periods, prior to Spawn appearsnce show lower air snd water
temperatures than post-spawn available periods. The temperatures _
during the span of Spawn availability show similsr or slightly hizhel
trend then in the Pre-spawn available periods. This temperature gra-
dient is caused by wide~spread spells of rain in monsoon when fiah
breed, with temperature rising after the spell of rain. The Zradi eng
of temperatures is, however, very slight and not easily perceptible
(about 1°0 g% Eishanpur),

HNeather

Rainfall over the catchment ares of & river is of vital
lmportance since it is this factor which causes floods and generates
the temperatures gradient mentioned above. It is, however, rot fcash
ble to procure rainfall data in respect of catchmenis since meteoro=
logical field units are not located according to eatchment avea of
river basins. If, however, it were possible to collect rainfall datal
river basin~eatchment~wiﬂe, it would be userful for interpretation of
the spawn data, as well as for understanding of the pheriomenon of
riverine fish breeding and probably prediction of the appearance of
spawn, Wind though, having little %o do with sSpawn, except for its }
causing the monsocon itself (e.g. S.W.monsoon Winds, N.Z.monsoon Winds
ete.) is of vital importance in shooting net fixation and operation

Windy days yield poor, and at times nil, ‘spawn because the wing int
feres with the net remaining fixed: and statlonary. High winds desho

the spawn nets and gemchas. At Renis windy days throughout the seas
made day time operation of nets and spawn collection difficult
alsc adversely affects the correct recording of current velocity and
direction by the float method.
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Hgdrobiological Characters

Azsociates

Associates are unavoidable accompaniments of spawn in river
ine collection. It has not been possible fto throw light on any b“e>—
ding sequence of species which can/generalised. It is, however, an /be
important study in as much as Associates' gqualitative sequence, il
any, can possible be of diagnostic significence of spawn guality.

Gut contents study of Associates is not of mueh conseguence sSince .,
predation on spawn oceurs, in all pronablllty, within the confines
iof tail piece, and even if it takes place in the river, there is
little that can be done to control it.

FPlankton

The occurrvence of plankton was found to have no connection
with spawn availability or its abundance in the main river or strsam.

Spawn purity and its admixture with ether biota

The contamirats of major carp spawn are (i) hatchlings and
larvae of minor carps, (ii) those of other fishes called 'Others!
(forage fish, mullets, murrels efc.) in this report and (iii) nLSﬁw
ciates. The relatlve abundance of major carp spawn and sach of |
above-stated contaminants, in respect of each site investigated, g-;
heen described in detail uhder relevant centrssg. In Jamuna cenires
urer major carp spawn was obtained in Floods II-IV in the middle nnd
later part of the season rather than at its commencement or the
terminal phasc. Minor carps tended to dominate towards the beginning
nd end of the season. The spawn of 'Others' as well as the Associn-
es appeared to be sbundant in the early part of the ceason only.
he above-stated sequence shows that if the spawn, collection aotivity
s concentrated in the mid-season alone it ecan-result in the collee~
ion of superior guality spawn not much mixed with miror carps,
Dthers' and Associates. This pattern is depicted in Figure 37 for
ihe centres oh Jamuna s well ss on Marbada.

At Remganga Centres, the first heavy flood tended o reles
elatively ggqﬁ quallty spawn, whereas spewn of minor carps was
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profuse throughout the season. The spawn of 'Othéfé‘ and Associates |
followed the same positively skewed distribution as at Jamuna centres,

Net Selectivity

The seasonal catceh ratios between Departmental and Midna-
pore nets (D : M) at different centres have been mentioned under
respective centres. They were found to be 1:6 at Kishanpur and

Mahewa, 1:3,1 at Rajpur; 1:1% at Sardarnagar, 1:8 at Sisodra and
1:2 at Rania. '

The cateh ratios between different Midnapeore nets with - =
reference to Departmental nets, for days when proper statisticsl

comparison was justified, at different centres, were recorded as
under:

-

. 1 : : : :
£1shanpur* i) I, My o M, 5

1 10,34 T.15
Mahewa-Jamunapur 1 e S o 6ol
Ta jpur (Moradabad )*2 (S s 1.89
Sardarnagar (Bareilly)*3 1 1.58
Sisodra (B S e 1.3
Rania** P AR -

1 Tets M, and M, were found to be statistically similar at Kishaop
2
*

%5

Nets M2 and M1_2.were found to be statistically similar at Tajpur
Only 1/8" meshed nets of Midnapore were used at Sardarnagar.

#4 Datz on M1_2 were inadeguate at Rania.






serutiny in specially devised double walled and trouser type of nets
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These figures clearly show the overall superiority of 1/8"
meshed Midnapore nets over others. It is also indicated that gentres
where the current velocity is known to be fast (Recorded as high aS
9.1 xm/hour at Tajpur and 6.5 km/hour at Sardarnagar), such as ab
Ramganga centres situated below the Himalayan foot hills, the _ |
cateh-ratio between Departmental and the 1/8" Ifidnapore net is not
so divergent. This suggests that in faster currents spawn probably
cscapes through the meshes of 1/8" meshed Midnapore net. There 1s,
howewver, no documented proof to this effect. A1l nets, as stated
earlier, were staggered to nullify their positional effeet to bring
out the most efficient net among those operated. It was however
observed, especially at Sisodra, that when 1/8"-Midnapore net was
placed away from the river bank in fast current its catches were
poorer. In such situations 1/16" meshed Midnapore net yielded better
catches., Turbidity is believed %o be another factor to recton with,
which, depending upon current welocity affects not meshes. Turbidity
in low current chokes the fine meshes of 1/16" meshed net making it
finer still resulting in vomiting out spawn. In faster current chok-
ing is perhaps not possible and the net proves to be more efficient. H

Similarly 1/8" meshed net is more effective in low current and high
turbidity end less effective in faster current. These points need

in future irvestigations. Nevertheless, the fact remains that 1/8"
meshed Midnapore type is the most efficient net and till such time
as specific environmental factors notably, current velocity and
turbidity to suit nets to different meshes can be elaborated upon,
it is proposed Ho treat this type of net as standard for spawn
collection operations by central and state Govermments in future.

The U.P. State Department nets (panel B of Figures 2 a
and 2b) showed no uniformity of design and shape in as much as cut
pieces of diverse shapes and sizes of netting were found tailored
at different points of the net. These nets were not streamlined in
shape and water struck with great force .at the.sides within the nets.
The long tapering funnel part of the nefs leading to tail piece eoften
collapsed in the middle while in iperation resulting in vomiting of
spawn., The tall piece was not deep and long enough. It swayed in wind
and aF its extreme and there was an acute angled pouch from where
Scooping presented difficulties resulting in death of. spewn in appre-
ciable numbers. The net ring was made of 4 material which did not
retain its shape and was not durable, - '

In the case of Gujarat State nets used at Sisodra the netting
cloth, be¥ing of square type mosquite netting material, (Pamel C of
F}gures 23 and 2b) had no uniform meshes, The tail piece suffered from
the same drawbacks as in the case of U.P. nets.
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Notwithstanding the structural defects in the main body
of the net, as in the case of U.P. ncts, when the Midnapore type
of gemcha was fixed to some of the State Department nets, both in
U,P, and Gujarat Centres, the catches by them showed improvement,
This, show that in the mets of the State, one of the main defects
lay 'in the gamcha. The semie remarks are applicble to Gujarat State
nets used at .Rania although the net size at the wwo Gujarat centres
differed appreciably., ]

Measure of spawn abundance

Standardisation'of_shqoting net is a sine gus non as in
other catch/unit/effort investications in Tishery biology to develop
8 measure of spawn abundance, Since 1/8" meshed [idnapore type of
net proved most efficient at ell centres and the shape and design
of these nets and position of pieces sna Seams. produced a-streamlinea
net, it is recommended that this type of net should be adopted as a
standard geéar for Spawn collection operations -

tats are made, The total spawn cateh taken by one standard net in i
‘course of the whole Season, best based on average of several identi-
cal nets, i8 a satisfactory index of Spawn yield of a centre, The
Seasonal spawn gquantity indices of Kishanpur, Sisedra, Mahewa, Tajpur
Sardarnagar, Rania and Baluha were 259, 251, 155, 118, 34, 3 & 1 |
ounces respectively. It is easy to compube possible spawn yield from
ecenitre by operating apprepriate number of nets, if the net holding
capacity of a site is known. b

| o Index of Spawn quantity alone, however, does not convey the |
entire spawn picture of a centre, The quantitative spawn index must
be associated with an index of spawn quality. On account of considers
tions mentioned earlier, the index of spawn quality should be based a
NUrsery rearings rather than Spavm analysis, It is appropriate to
categorise spawn onlg into three groups namely (i) major carps (ii)
ninor carps and (iii 'Others' and to express their percentage ratio
1n the above stated Seguence immediately_following the ocpawn quality
index,. The indices of Spawn quantity and quality,-adopting the sbove .
Eystem . .of exXpressing them, will be read as under, in respeet of the
centres prospected in 1o, ; ' : :
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: 1 i (sl e A D S i |
- o 5 Hia m
Name of centres PQuentify QTR oA T T G 0 _
! in  oza  JHMajor carps iMinor carpsil'Others!

Kishanpur 259 85.3 14.6 G|
lMahewa-Jamunapur 155 72.5 27.4 0.3
Tajpur (Moradabad)' 118 2.8 95.7 0.5
Sardarnager (Bareilly) 34 5.9 94,0 B
Sispdra 2571 70.6 29.3 0.1
Liania 3 37.4 5di=21 s
Baluha 1 - - -

The first number in these indices represents guantitative
index of spawn as defined above, and the following three numbers =re
the percentages of major carps, minor carps and 'Others' expressing
the peoled average of all fleods in the whole season as revealed by
nursery rearing and not by spawn analysis. This express;on iﬁ_gagaq1¢
of - expansion in respect of different floods a5 well as in Speciiic
exposition within each of the groups, mejor carps, minor carps and
'Others'. For example, major carps could be Ifurther SOlVEﬂ'lnﬁ?
C.R.M. & Cb indicating the percentages of Catla, Rohu, Mrigal znd
Calvasu respectively.

In the following paragraphs are mentioned the various opera-
tions and observations which are necessary in foture spawn prospechios
investigations both by Centre and States,

(1) A thorough pre-monsoon survey, aimed at ascertainins the.
ish fauna in general and major carys in particular, if not already
nown, should be initially conducted. The results will indicate
ihether good quality spewn can be expected or not. The pessibility
bf local breeding migration of major carps from autside the surveyed
one should not be lost sight of in anticipating results. A proforme
howing the items on which information should be collected in the
re-monsoon survey on administrative and technical agpects of sites
8 attached as appendix 2. Information on the loeal of confluences
ith rther rivers; dams, anicuts, weirs eftec. positions of fixed fiih-
ng engines if any, highest recorded water level; averase rain Fall
ttc. would be highly benefieial in field operations.

' (2) The choice of general location of centre should be essen-
lally guided by proximity of all weather roads and/or rail or
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feasibility of organising water transport. Subject to satisfying
the transport needs, river bank configuration should be considered
before choosing the exdct sites for prospecting, River mednderings
in plains results in a serpentine course outting off oxbow lakes,
The bends and curves of various shapes in the river course often
show a vrecipitous fast eroding bank on one side, called here
larosion zone' and a flat gently sloping bank exactly opposite,
called here 'shadow zone!, Both these banks (erosin and shadow
zones) are unsuitable for spawn collection. The best collection
sites were found to lie in these investigations on the gentle
sloplng bank but at a spot where the current jJjust diverges,
casting spawn to the sides, as if by centrifugal force, Figure

32 depicts the aboﬁe-descrihed position diagrammatically, During
the present investigations, the collection sites had to be shifted
in course of the season to suit the current and spawn concentration
requirements at practically all the centres.

(3) 1/8" meshed Midnapore type net and tail pisce shonld
be adopted as a standard gear for some time t0 come and in order
not to miss any spawn spurt at least one trial net (preferably 3},
shonld be operated round the cloek at the most likely point,
Jndging from criteria laid in item (2) above., When spawn is
available In appreeiable guantity in the trial net, then following
the procedure laid vnder item (4) below (viz, ascertaining area of
maximgm avellability In each flood) the fall battery of nets
should be operated contimonsly day and night at the spot of
maximum concentration, Blanket and tronser type experimental
nets should be devised to study net efficiency under varying
hydrodynamical conditions.

(4) In ordsr to ascertain the spot of maximum availability
of spawn within a specified stretch of the river concerned thres
trial nets each should be simultaneously operanted at Pour or five
sites in the first flood and, 1f nscessary, in subseguent floods
as well, and that site quickly selected for operation of full
battery of nets in each flood where the catches core the maximem,
If a boat 18 available then trial netting to ascertsin area of
maximum concentration of spawn should also be done on the islands
in the river, if any, and on the opposite bank as well, Spawn
prospecting and collection is a dynamic activity regniring
vigilance and 1t 1s often necessary to shift the collection site,
as stated under paragraph (2) above, to cope up with changing §
pattern of river current. During the 1954 investigations the
Xishanpur site had to be shifted to Ashat Bank and Mahewa site
to Jamunapur in floods II & III respectively, The same had to be
done in the case of the Sisodra Centre on River Narbada after Tlood,
I in which some spavm was missed by the collection party. 1

A
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b (5) The collections should be frequently scooped, their exact
frequency depending upon the intensity of collection; the Agsociates
tiltered off by sieving through cotton netting and the spawn cither
stored in hapa or directly oxygen-packed from tail piece keeping a
record of net-wise .collections.

(6) Measuring cups may be standardised in metric system at
P00, 100, 50, 30, 20, 10 and 5 k1l capacity ard on the basis of present
work, they may be accepted to hold spawn at the rate of 3500 per 10 ml
t about 6 mm in length, No further counting of the spawn appears

ecessary .
(7) Flood level, weather conditions, air and water temperatu-
res should be recorded every two hours. Turbidity and current velocity

should be accurately determined by proper instruments with the same
. Associates and spawn samples should be
analysed every two hours. pH, D.O. determination and plankton collec=
tion should be omitted altogether as they have 1o bearing on spawn

i or shtream,

_ (8) Information on the aforesaid items, shown in proformas
ttached as appendices 2-4, should be collected and recorded in bound
log books for subsegquent processing which would help in building up
ihe basic nation-wide estimates of spawn catehes. This data would
urnish much needed primary statistics for more elaborate investiga-

ions on riverine Spawn.

(9) Attemps should be made to locate and chart breeding
rounds of carps, since study of success of spawning and survival is
the only method whereby yearclass strength (and thereby sbundance of
can be predicted. Location of breeding grounds can, in due COUrse,

provide means of improving spawning and/or survivel rates and bridge
es. Besides, location of

the gulf between capture and culture fisheri
spawn sources would furnish a direct approach to the study of spawn

behaviour and concentration in the river.

ims and objects of the present

(10) The extent to which the a
964 may be stated as under:

investigations have been achieved in 1

LS
Achievements

Adms

1., To prospect for new 1. Thpnee excellent SOUICES of quality
sources of fish seed in fish seed, Kishanpur and Mahewa.
the rivers and streems of Jamunapur on Jamuna in U.P. and
the country to provide a Sisodra on Narbada in Gujarat, and
fillip to fish culture. two sources of relatively lesser
: importance on Ramganga, viz. Tajpur



To train local fishermen
and other personnel in
riverine spawn collection
technigue.

To elucidate factors res-—
ponsible Tor fluctuations
in zbundance of guality
fish seed and fo prediet
ite availability in time
and space.

Te evolve and standardise
spawn collection nets and
the technigque of collec-
ting, and measuring fish
gseed on all-India basis
suitable o different
current, depth and hydro-
graphical condifions, a
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4.

Process essential Ffor buil-
ding up country-wide estima-
tes of spawn yield, and its

fluctuvations from year o
year which have an obvious

Jhas beenceritically appraiscd.

(Moradabad) and Sardarnsgar (Barois
11ly) in U.P., have been discovered
out of eight sites on six rivers §
prospected in 1964, IZven from thess
experimental investigations appre-
Cl&ble quentity of spawn was uti—
lised for fishery development by
the State Departments concerncd.

At each of the eight centres inves
tigated, several State Depariment
personnel and local fishermen werel
trained in riverine spawn collee—
tion technioue.

Expert spawn collectors, from lid=§
napore who were specially recruited
imparted invalusble empirical “ia:
knowledge of spawn collection af
gach centre.

Plooding of rivers in Monsoon hao
emereed a5 g major foetor in deicly
mining the avqllablllty of quality
fish seed in time and space. Jichic
floods, in their receding phases,
have beéen found to yield bulk of
the quality spawn., The role of
numerous hydrographical chorsce

1/8" meshed Midnzporce type net hal
emerged as the mest efficient new

taking overall conditions of the
environment into account. Howovily
current v:locity =nd burbidity
appear te be the faetors directly
involved in determining the net
efficiency. 1/8" meshed net has
been feund to be more effschive
in slow current and high turbidity
and 1/16" in faster current =ad

low turbidity. These trends have
to be further investigated.



advantage in piloting a
planned development of.
the fisheries of the
country .
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6.

It is proposed to treat 1/8" meshed
Midnapore type of net as a standard
for the present for nationwide
operations till details of environ-
mental factors under which effec-
tiveness of nets of different
dimensions and meshes is elucidated.

A uniform pattern of investigation
in future spawn collection work
has been laid. Indices of spawn
quantity and quality have been
developed for comparison of centres
located on different rivers of the
country .




VII., SUMMARY

1. Spawn prospecting investigations were conducted in
Uttar Pradesh at (1) Kishanpur and (2) Mahewa-Jamunapur on River
Jamuna; (3) Tajpur (Moradabad) and (4) Sardarnagar (Bareilly) on
River Ramganga, a tributary of Ganga; (5) Baluha on River Tons, a
tributary of Ganga; (6) Gonribaba on River Ken, a tributary of
Jamuna and in Gujarat at (7) Sisodra on River Narbada and (8) Rania
on River Mazhi, Investigations at Gonribaba were discontinued from
July 28 onwards.

2. The duration of observations was from July 1 to Mid-
September. Round the clock two-hourly observations were recorded on
(1) Spawn and (2) Associate catghes in 3 types of Midnapore netis
viz. 1/8", 1/16" and 1/8"-1/16" meshes and a single type of State
department net; 53} flood level: (4) air temperature; (5) water
temperature and (6) weather conditions (wind and skys. Two=hourly
day time (6 A.M. to 6 P.M.) observations were made on (7) turbidity;
(8) current direction and (9) current velocity. Twice a day observa-
tions were made on (10) pH at 6 A.M, and & P.M. Once a day observa~
tions were made on (11) plankton at 6 A.M. and once every three days'
observations were made on (12) dissolved oxygen at 6 A,.l.

3. Spawn quality was determined by microscopic examination
©of hatehlings at spawn stage and by rearings in earthen gamlas and/
or rearing pits and/or nurseries upto the stage hatchlings could be
identified wisuslly. Except at Sisodra on River Narbada, where
Catla is the overwhelmingly dominant major carp, the rearings
furnished somewhat higher estimates of major carps than bthose reve-
aled by analysis at hatehling stage, This is attributable to the
numerical underestimation of major carp at below 6 mm size due to
lacunae in knowledge on spawn identification and alseo due to
differential mortalities of different species eof Fish In NUrsery
rearings.

4. In absolute terms the spawn yields in experimental
investizations in 3-5 Midnapore arnd 3-5 departmental nets were 1385
ozg at Kishanpur, 819 ozs at Mahewa-Jamunapur; 744 ozs at Tajpur
(Moradabad):; 287 ozs at Sardarnagar {Bareillys; 4% ozs at Baluha:
1158 ozas at Sisodra and 26 ozs at Rania. New measures of spawn abun-
dance and indices of spawn guantity and guality have been developsd
to render spawn catches taken by a standard net, at centres located
even on different rivers, mutually comparable, and to ensble assess-
ment of spawn yielding potentiality of centres being made. Catch per



182

net-hour is the unit of effort derived. Whole season's catch of
Spawn, taken by a standard net represents the index of Bpawn guanti
available at a centre. The index of spawn guality is the expression
of seasonzl percentages of major and ninor carps and 'Others'. In _
this manner the indices of spawn quantity and quality at different
centres investigated work out to be as shown below:

g e S :
Name of centres | Spawn :In%gx ?f Sﬁiwn'qualétv

guaHbityl o d B
Kishanpur : 250 ezg 85.3 14.6 0.1
Mahewa-Jamuna pur (L5 L RS 27.4 0.3
Tajpur (Moradabad) i il 2.8 96, 7. 05
Sardarnagar (Bareilly) 34 5.9 94.0 0.1
Sispdra ' S L 70.6 e B
Ranisg 4 Sttt A it L B | 2 7 bl
Baluha 1 Yog = = -
Mj: Major carps M1: Minor carps and 0O:'Otherg!

The index of spawn guality is eapable of being resolved into giffeor—
ent floods of the season as well as expanded into @ifferent Species
falling under all +he 3 above-stated catagories of spawn.

5. Irends of infra-seasonal distribution in abundance or
Hajor carps, miner carps, 'Others! and fssociates, the latter tiree
being unavoidable accompaniments of major carps Spawrn, revealed in
the investigations were, that at centres on Rivers Jarurs and N=rbad
purer quality seed was obtained in the middle ang later part of the
season (Floods IT am IV in Jamuna and V and VI in Narbada) rather
than at its commencement or end, following a rather negatively
skewed ‘distribution, Minor carps tended to domincte towards the
beginning and terminal phases of the season, following a bimogal
distribution of occurrence, The Spawn of 'Others! as well as the 1
Associates were found fo be sbundant in the early part of the seccon
only showing a Somewhat positive skewness in distribution. At B Za
centre the first heavy flood released relatively good quality spavn,
wheress spawn nf 'Obhers! and Associates followed positively skewed
distribution as at Jamun= centres,

6. Thé role of %ach of the eleven.hydroiynamical, chemicad =
meteorological and hydrobiological charscters listed under (2) above
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in the "Summary" was critically assessed on the availability and
fluetuations in abundance of riverine spawn., Flood level and meteo-
rologicel conditions are the Tactors governing appearance of riverine
spawn in time and space, Current velocity and tufbidity appear to :
affect mesh selectivity of the spawn eollection net. P, D0, sné
plankton are unimportant factors in riyerine spawn collection though
they may be important at breeding groumis, Associates are unavaidsble
accompaniments of spawn and no sequeﬂce*pf their appearance by
specles, capable of generalisation, wWas liscovered.

T. 1/8" meshed Midnapore type nef has. emerced as the most
efficient net taking overall conditions ol the environuent into
account. There were indications that this Set was more effective in
slow current and high turbidity and 1/16" leshied net in Ffaster 2
current and low turbidity. These trends nee further investigetion.
The ratio of spawn catches between Departme®al and Midnapore nets
of 3 meshes at different centres were as shon belaow: -

Neme of centre D M 1/8" M 1160 M 1/5=1/76"
Kishanpur* ' TS S 10 oiE s W T 15
Mahewa (Jamunapur) 1 T.3 j?;ﬁ‘“,rh’._‘hnﬁljj
Tajpur o 1 Sl 89

(lioradsbad J*
Sardarnagar . LE RS R 6 0 o
(Bareilly )*
Siscdra (T Y LY 1.3
Rania*? a2 1.8

8. It is proposed to treat 1/8" meshedMidnpore type net
as a standard net for the present, : . +477
¢etails of envirommental Tactors under which efectivness of nrte
of different dimensions and meshes is elucidete. Midwmpore as well
as Departmental nets arve sketched to scale to SOW théir exact size
shape and design and the dimensions of the forik givey., The defici..
encies of departmentsl nets are pointed out. 2%

Nets M 1/8" and ¥ 1/16" were found to be stdstically simider =t
¥ishanpur. & 4
Nets M 1/16" and M 1/8"-1/16" were found toe atatistioallv siv-
lar at Tajpur, ' AT

Only 1/8" meshed lMidnapore nebs were used aSardarnagar.
Data on M 1/8"-1,/16" were inadecuate &t Ras.
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9. The spawn yielding potentiality of each site investigated
and developmental measures needed for their commereial exploitation
have been stated. Three excellent sources of guality fish geed,
Kishanpur and Mahewa-Jamunapur on River Jamuna in Uttar Pradesh and
Sisodra on River Narbada in Gujarat and two scurces of relatively
less importance on Ramganga viz. Tajpur (Moradabad) and Sardarnagar
(Bareilly) in U.F., have been discovered. Even from the experimental
investigations, appreciable quantity of spewn was utilised for fishery
development by the State Departments concerned. :

10. While each site investigated showed its own characteristie
features, they have been classified into certain types on the basis of
features of physical geography and zoogeography.

11. A uniform patfern of investigation in spawn collection
work has been laid. Factors fto reckon with in choosing exact sites
are enunerated. Iroformae to be used for recording data are given.
Successful spawn collection is a dynamic activity requiring whole-
time vigilance., At least one standard trial net should be operated
round the clock throughout the entire season so as not to miss any
spawn spurt. When spawn is available as many nets as possible should
be operated day and night after determining the spot of maximum con-
centration of ‘spawn by simultaneous trial of nets at several points.
It is often necessary to shift the collection site in the mid-season
to cope up with changing pattern of river current in different floods.

12. It is recommended that attempts should be made to locate
and chart breeding grounds of carps since study of success of spawn~
ing and survival is the only method whereby year class strength (and
thereby abundance of fish) can be forecasted. Location of breeding
grounds can, in due course, provide means of improving spawning and/
or survival and bridge the gulf between culture and capture fish-
eries, Besides, location of spawn source would furnish a direct
approach to the study of spawn behaviour and concentration in the
mIver .,

DKB: 11/1968.
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Appendix 1

Centre-wise reecord of enumeration of hatchlings or

early fry in one ounce spawn samples and their

length ranges or average length
; T = i ILength range
River ' Centre E Saﬁple B TOt&% i or
; i & e (SoPE ! Average length
J amuna Kishanpur 1 10,208 549
2 . 9,939 6.0
] 5 9 566 6.0
£ 1 103 G2
v 5 g 201 6.9
6 8 963 6.0
T g9 103 6.0
Miahewsa/Jamunapur 8 10 518 5.3=6.5
9 g z02 5.8-T«5
Ramgangs Tajpur (Moradabad) 10 8 889 . 5.6=745
11 10 T43 4.0-6,5
12 10 41 Byo—6.8
Sardarnagar (Bareilly) 13 10 550 4.0-6.6
14 10 882 4,0=6,5
15 10 371 4.0-6.5
Narbada  Sisodra 16 g 486 S L
17 11 399 5:99
18 10 367 5.95
19 10417 5.93
Mahi Rania 20 11 520 675
21 8 819 6,90

Average Number of hatchlings per ounce of spawn = 10048



SPAWN PROSPECTING INVESTIGATIONS

Proforma for Pre-Monsoon Survey*

A: ADMINISTRATIVE

la, Name of the River

2+ Name of the village
4, "Tehsil/Taluka __
6, C.,D,Block

e XP e i By Disendntiacia
= WL FR St o BRGHS Sum it | A o W NG o o g1
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APPENDIX 2

Tit b. Drainage __

e i e et

7« MNearest Post Office
" Telegraph Office
" Telephone Office

8. MNearest (i) Railway station on, Rly, Distance
(1i) All-weather road at

Szt e TR N R e

e v A

.9, Distanee 0 ° - km,
- Name Distance Freﬁuency of delivery
__ ¥km, o°r Hour of_operatidh;_ ]

o
e e e ettt . e

s e Distance. = &
({11i) Fairweather road at LY __. Distance __ _ iuil’
2, 'Camp;ng space available at (1) Distance _ L
Field Lab.accommodation at e e T A PN B it Y Y

10.**Tikely minimum rent p.m. for (i) Field laboratory accommodation

11, Availability of general amenities (1) Drinking water

(ii) Camping space

e T S

—— i

(i1) Market
(iii) Medical

il

* A1l distances are %o be

operation..

**¥ This shovuld be assessed or enquired indirectly rather than openly,
An open enguiry raises monetary hopes amongst villagers which should

be avoided,

given from the proposed or likely sites of




# RSN

2. Confluences-of Riwvers, upstream, and downstrean,

River Contluence at Distance Up/Dovwn

3. Tocation of Dams/Weirs/Anicuts on the River.

Name : Tocation Distance Upstream - Downstream
o e e i e e e o e R

14, - Position and distance of fixed engines, if any ____ _ ... .. .

-

st e Al i

e i

5,  Tind of terrain (Rocky/sandy/clay) _
(1) Loecally _. (i1} Catchment area___.

e

15, Highest flood lével known in the area (i) Wedghti ' _. Gii)¥ear

e i Average:annual Rainfall in the locallby o . - ...
(11) Usual time of onset of monsoons _ ...

i S . i i e

1.2, Species-wigse guantitative analysis of fish oatches either Iron
apeas near the site or from the river in general .. . .~ ;

R— e o P e e i A AR i .|l S s i i o, M ot i (el | S-S SOME S, =

e

i et S 1 e e S e A e o . i e |

19, Location of major carps' congregation centres in arcas inundat:

Anring Nonsonreeenins SEE SN SR S RIS i T o oo s s
4 i 5 R AR e —— e 6‘ e —_— P

20, Nature of the riwver bank near collection site _ .. . .. ...

e —

20, Tocation and distances of deep pools _ . e




28,

Availability of pits{ﬂitchesfponds_ﬁgz_expegﬁmental rearing near

138

BExtent of area availsbie for operation of nets in relation to £15§

Flood rise Approxi-  Lrea avaiisble ab site for Ipprachability
from summe mate week Operation of nets Camping by langy
er level. of flood, with number. .

—_—
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B — —— e o

o Lo Whether 5
No, Location Size Distance Freehold Ready for
' or lease use
B T s e e T T TS T A

Whether fishermen will be available loeally for cacual employmenﬁ

during monsoon period

A diagram showing the gensral Gtopography of the riverp & Jn up and
down streams of the sife, looation of Nallahs, rivulets with theip
names (and important land maps) should be prepared separately on g
foolscap sigze paper and attached to this proforma, The locations |
of sites entered under items 20, 22, 23 and 24 shonld also be shou
in this diagram,

Surveyor .

Date of survey
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Appendix S

Instructions for fillinz proformas of spawn prospecting survey

b e

Proforma Wo.l/55 (Positional Tdentity of Nets)

[

-

(a) Distance of different nets (N1 - Ns) from bank (col.lNos.2,5,

8,11 and 14) :- Shortest distance between the water mark on
ths bank and the farthest pole of the net to be recorded in
matric measure for each net,

() Operational depth of different nets (N3-N5) (col,lNos.3,6,

9,12 and 15) :- Water depth at the farthest pole of each net
i,e. from the water mark on the pole to river bed to be
recorded in matric measure for each net.

(e) Relotive position of different nets (M-N5) (col.Nos.4,7,

10,13 and 16) :~ Nets may be operated in rows, and gach row

may have one or more than one net., First identify the rows;;’TA
i.c. the first row facing the current may be called row ’A';

the one behind as row 'B', the one behind row 'B' as row 'C

and so on. Thereafter, different nets of the rows are to be |
identified. The net closest to the bank may be called net |
1! and the next net in the same row, when fixed abreast

as net '2! and so on for each row, %hus, the net closest to

the hhnk in the first row facing the current will be termed

as net "A7! and the next abreast to 'Aj1! in the same row as

"Ao!, The net close to the bank in the second row wonld

have the identity number as 'Bi! and the one next to it in

the same row as '"Bo' where all the five nets are fixed one y
behind the other, the first net facing the current would be

termed as 'A1!, the one behind it as 'Bi' and so on, and the
last one will ﬁg net. 'ET,



