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shri R.XK, Saxena, Survey Assistant, analysed the adtire_ﬂiﬁz?f
of Soewn and Associates in the laboratory collected at LEG1B{ﬂ31I?E“,T
He .also made the originals of all the drawings incornoratod in this
report.

Shri D,V, Pahwa, who was posted at Dhimannura Centre, atteond d
to the duties of Shri J,C. ¥albotra, Camp in-chargn of the Contro e
ing the periods the latter was away on other dnty at Allahabad.

Names of the ten spawn collsctors from Midnanore Distriect of
| est Bengal, spocially recrnited to assiSt in these investigations ver

1. Shri Ganr Hari Bhanja, Vill.Rajnagar, P.0.Putmutia,

Dist,Midnavaore,
2. Shrl Prodyat "nmar Bhanja, e L R
. 3. Shri Banshi Bhanja, ~ do =~
' 4. Bhri Jagan Math Barman, ~ do - - h
5, Shri Rampada Mantri, =y
. 6. Shri Durjodhan Bhanja, = g0
7. Shri Sudhansu Sekar Burman, R - o =
3. Shri larayan Borman, s o - :
% Shri Xumd Bandhab Burman, Vill.Rajnagar Chak, 2N Babondi
Dist,.Midnavore.,
Shri Sndhansn Kamar Burman, =0 Sgor -

T™ose spaym prospecting investigations wers earyled oub with
 Whole-hearted co-opsration of the Fishories Donartuonts of the
tes of Uttar Pradesh, Bihar -nd YBharashira. It is a nrivileze to
e on record the kin& help of “he Directors of thesa departments

0 not only readily placed their stoff ond Tield und some lshoratops-
ipment at the disposal of the Camps in~charge bnt also hora the
tingent expenditure involved in romming the camps,

k. Shrr Gl Mitra, Fisheries Development Adviser to the Governmen

India, who had kindly siven a nioneering lead tovards the initiation
milar investications on a larze scale in 1954 continned to encoura

conduet of these investigations as well, T6 i3 '

> : . a privilepe to recor
inspiration he zave 4o the entire staff who vorked in mid and $lush

' é%_tnying monsoon conditions in isolated riverine terrains of the
did L I‘Fo ¥i

\ 3
nber, 1956, : ‘ V.G. JHENGRAN
tral Inland Fisheries i ﬁi%g%TﬁR
sarch Institute, '
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IAT, AND MRTHODS

The nets vssd

'grosjec*ing was done by vsing standard nets definerd in
R.I., 1965, p.2 & p.175). Aoart from this at the centres

i) sitrated in Bihar, netsl supplied by the ftate lovernment
ware osed for determinatlon of their af ?1eiencjes

A T A a -}

ECil) sitiated on Eamnﬂa, specially designed resezrch natd” were
“gef to test efficiencies ind hydrosranhiecal fachon sif-
ectey and

) si‘ﬂateﬁ on Godavari, lfl’“ meshed ‘ddnapore tyme o nets
(S 1.1 .....I..,‘ 1955, p,3) vere -sed to  stody effects or
torbidity and comz eﬂt veloeity on net efficiency

AW e e S e A B 8 b | e e R et EU R e R

i Shate supplied nets made of rownd meshed mosgnlbo netting
shitched-in tallﬁieces, i thont rings, made of 'slin,

ﬂnly called Javmpnr type of net) of 6ifferent &1méﬂsion ah
‘three sites investlvatﬁf in Bihar, tynical dimensions boing
'oﬂimetely length 370 cm, width at mo-th 250 em, Tn addition
ese atl Babraghat on Khanla fosi Dh%r impshidabad type of

made A% fine 1at*ing of abount 1/L3 mhsh with stitehed~in

23, that extend into the ziver when stretched and of dimensions:
't“ cf n&t 375 cm, length of wings 170 om, nedzht of wings 20 e,
th of met morth 200 e, Vere. sunnliec hy the dtats,

o types of research nets wers vsed :

Tne first type, called in this Penort as Resssreh net, was
made of 1/8" mesheﬁ material of iddnznore tyne huving Jimen-
sions: lenzth 170 em, widt: at month 121 enm, Hei;at at mﬂ«*“
20 ‘om, ring 8iam, 13 em asing ? yards of cloth Lf111s+
yards -ised for ;taﬂdard nete

The second type of neb fabricated was. she Dranger nat, The
tronser type of neh, with the frent hels of tha et rade “f
1/13" mashed ‘ﬂdnapore tyoe: of material Znd-the o l2ps o s
one each of 1KE“ mashed and 1/15" meshed 1ﬁﬁnfworﬂ e af
raterial, was of dilmensions: width at moth 320 em, Hoimht

at mo-th 35 em, dlencth of belly 145 cm, Iength of limbs }%u e
andi rinﬂdﬁlame o 19 cm. On both the limbs the standard =zo
were nse

C._u -



5:2

5s2 Melhod of spawm eallseh

it the seleecteq 8it=, one %ua"u:rf 66 vas operated ronnd th

Ipek aat o itaiay net. This oneration comme ncen on Fifferent dates
tifferant sitas. IUJ ver, 1% wes ensored that the observations commoe
neso nvﬂ*vvhere "_o?e The onsesd ﬁf'10ﬂ500n. e cntch i the
ramena of the Tnia 1 nes vag sgooned avery two o TR ane Snoam oateh
pas red as Aageribed in 5. &2, 'then +hie rﬂtnt1tv Ten c'eﬁ 2wl 5t aras

eened that bulle snawm pvailahill ¥ had gotmencad sné +h trial nett
1ng onerations were renlicatcd at othas available snohs wa.r?ao‘+

wa spot ”1eTﬂ1nﬂ She highest svavm cateh in the next two hons wEE

akern as the £i51d. of RaEimin Spaws conesntration ”0“ oG ;oviaf kil
availabiTit” Thres to Tfive standara neLs vare operated - BiGs
of maximim coneentration +i ronghort the nardod 02 bhulk ava
callad a spa'm swort in this TEDDRE, 1‘e€nihiwn B Ehend®

I

throa danarg wmental nets were also sad at tha sites 23 hn BeR

=
=
P
L

P
feTN

one or B0 Hedeareh nets =14 Ane +r~“39r Lype of ‘ned uere vuind o o
sites on Yamna and two 1/13% meshed fidnapore twne of “ﬁuﬂ oTe 5
at the silves on rodavari dvring the neriof of bille ~vs BOtEeny

spavns 1th the waninz of spawm ovantity sfnglp-- il “eﬁvilf ol e
tionLrn\nﬁ the clock was resnrted to 111 the apnearancs -# e A
ST

art from the observations rade ab The main selectes nds

‘He stre,oj a few more sites wero ﬂ“ﬂ?“actan ﬁoriodicﬁ11v e

ing a trial nat between 3 Ay t0 3 B M, g Fap as joas“wTﬁ,

wus mafe o nros Dect .4e vihar gites for suswm dupinT availss
of spavn in the stretch

‘Tament of AT

P
Hijie =

bch 11fted @very two hours either by a ginels Wa“l or

more, fdepen 6 L0E on the intensity of collection in ramecha, was Siaved
sarough 2 rond meshed mosa1ito netting OTi= b om niece af’mfﬁl*h cloch

Wﬁe hatehlings that nassed through the masn avito ﬂevu4hﬂ sisve and

collected on uhe musling wers dafined as Spavn afdd 1 Jeir dianuity a8

Spaymn cateh ' of the eorrasnonding twe honrs, Targer animal au:atic
“orms, collecting on the sieve iere fefined as Associates,

The guantity oF SDAN Vas measired in ecylindriecal brass o 8
ﬁﬂvinﬂ brass ne+u1nr a8t Tha Jattom S0 Sieve ot ﬂ“ter. Cioz of man
saras 200 ml, 100 ml. 50 ml S0Tmly 26 ml, 10 ml & 5 ml Tapa EEn
\u.m.:.d,I. 19”5, p.l?S} For mana ‘rinz dess thaﬁ 3 mlen sneim o
glass tubs hifh Tevarse epaduatioe Pto 2 ml was =sed, :



L8 |
(W)

Qelative nosition of nets

I e T e

- To stndy the effect of net positions on the guantity o° cacum

i, the nositdon of each'net measured in terms of depth of ooelie
L2t the fdistance of the farthest bamboo from the bank at the 1e%
B was recorded during the verioeds of avallabllity of spam, 1o
ried vas the position of each net relative o others (see  man-

axm rnality, apalvsis

N

Svawn samples collected

; (1) twice a day at & AM, and & "L from eatehes of %zisl nst
iring periods of non-availlability of spawn and

ii) every two hours, round the clock, d¢ivinz spawn Spirks ware

i =7
'

] £
B A

method of analysis was the same as adonted in 1552 (F

Fydrograshical and envirommensal Factors
Tand lavel

i ’*i method SP flood lewel recording was the Same as adontad in
o5 (.77 8. Tas 1955 cimadi,

Current veloeity

i Cnrrent veloeity of snb-surface water was deter-iined bv “raals
floating a cork float near the banks over a distance of 50 metres
slons the *“rant The cork float device was made of 2 comon sahinniae
meedle rlveved on a brass var inserted into the corlk. ‘hs veicht of
the device made the cork %o sink in8t as much a® to make its woper
svrface colnecide with the water g rface vwifh the brass hor q“*ﬂ“ip“
out of water. In addition %o above, ab two ceatres oh Yamaa, 71ov.
meters, graduated with the help of the aforementioned qefhjﬂ,
tsed Lo measire etrrent "ﬂ1001+v

Tyrhidity

|e""4‘—“

’

“Tz rbidity was measired by using 4 Scechils disc as in 1954
.el-l‘p?oIps .1 "-"5 -DI*-OJI ] :

—
e}
[=4

&
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ERGTANTTITY AND OQJALITY OF SPANH TN TARTOUS SERSTCHRES
PIITH DETATIED DATA AT THRE IIVESTIRATTION SITE

7.1 [anga river 'system

Adver Yam'na : As mentioned sarlier systematic s ovey of the
Jfamina, initlated in 1964, was extended firther d-ring the
season of 1955, After a comprehemsive nre-monsoon s rvey (sas
Ger 2) fo stretches, ealled here the Amvara and Dimpannira
tches, were selected for detailed prosnecting.

Todal o Aowara stretel of Yamna

“his 72 Irm long nrospected stretch of the Yamrna exbends from

laze Kailash in “he West %o Chandawar in the east. The inves-
ns lasted from July 1 to Sentembar 8, 1555, Yhile detailed,

She clock, obsarvations were recnrded at invara nroper, six
tes, one each at ¥ailash, Mahal, Sayyed, Gurehra, ihaon and

a® Vere also nrosnected fFig. 25,

% Jnyara, trial nels were simultaneonsly onmeratsé =t snobs

4 D & B (Fig, 3) with the sruearance of spavm in sach sovrh to

ne the spot of maxim'm s»awn concentrstion dardnge resnactive
The resnlts of these trial net operations are shown in fable

e 7.1 Two hoirly spavn yield in d17%erent
: sourts at different swots in tha
Tamrna at Anvara

e PR R e N

> Toot “Fth snawn caton in mr
S e e e

TO0 70 - - =,

150 Rhers il ondd 20'.‘

5 50 - - 2

it R 5 indlo aad

10 EoO 50 GG

nil AR Rl R A

e e e A S e SR e e A S K = e dmmm b e

shows that Spawn in the river Yam:na was available
% spurts which -varied in daration from 25 %o 3% hours.
2y 4 and 5.ocenrred either during the receding or the



T2

rising vhases of &

ha different floods
vaeillation nariod

3. 8p"rEs 9 ang 5 ¢

SEedd g thy
S ocerring between the floods T.IT angd LTI TTT
resnectively, Spawym Was available at Anwara derdng g totag -
280 honrs in +hg entirs seasaon of

+
i

_ich only 104 houps oo
teh of desirable

l._r
oAy
L
2 gy
wda
o)
ol

abhle omality, The oa

]
]
]
e

5 et @ =
€ Spavm by Tive standsre - B8 e
=25102 ml vhich formed 4g, 7% op the total soaym vield in the anbira
Seastn. Soavn soapt 1, vhich was devoid oF
Tor 84 howrs in +

desi_ablelsyawn, lasted
e rising nhase of Tflood I, Snawn st 2, nunich
ocentred in %he receding nhagse o the SamE'EIQQd,-lasted A0 hoipg
and accounted fop 36,45 of the secson’s yield »f

o - - - S

Lhiipk <y Which Torma

; _ Gesirable sy-wm,

_ el of the yialg of the desiranis Shavn, las.
ted fora boars 4n ﬁhE"V&CillHtiﬂn neriod ﬁetw@en-flade'huII. S
4, vhich wialdea onlyr A i

¥ tesirahle quality of's
duration in +he reecedineg nhase of flood IT b
“he Season's total desirable-spawnwcatqh, Suert Sy which lasted Yo
33 ho'rs in Lile Vacillation neriod beﬁWean.floads II-III, risldagd
only sndesiranle spaim,. The Iast swipt 4 of 27 Borrs fyration in the
Tisine nhaga o Tlond ‘11T coptribrtad 0,2% to e total eateh of
dgsirahie Snawm, i p : : ,

HEWR; WES, 0F -3 Yaung

and aceointad “om 3 o +

Tha imnvortant Srts, from tha Bolntiop view of desipable Snay
TETe Sonrtsl o8 ans A whieh e latively accoingad for 59,07 of thé
totel d@sirabie snavn cateh at nwars, The catch in Ehess soppts. 3
its entirely, was made in 100 h

O'rs. .The durations I vhioh meximom
desirable spawm ere harwested in the above stated thras B2tEby Tasd
wer faop 12, 20 and 12 non
il

S1ONTS Tesnectively (eatieh/met; Bonr was 173,
Fa0 Aand (12,2 m1 Tesvectively) . The_ccnﬁrib”%ions=af thess b1 8=
were 62,8, 59, a0d 90,3 nercent to the cateh of the - Shectice o
~he collections in these Spells madas D BT ine A
e5irables S2aym, The variod of maximim ayad
29 3 and 4 Commences la

Wl Sy

LL ean

J;'_:-.b_-;i.:l'.iitgr DESH2-m 1r g
- : 3% and 1= hoﬁrs.r93§eﬁti#e1r'afﬁ¢r e Rl
avvesrance of svawn in the difféfent.sh-rté. '

‘malyses of spawm o
tages of major ea
and 3 wepre 2.8,

aﬁnles.fTahle 7.2) showed 4
the“ﬁnsirable 505
4?.&, 751 ang

B feﬂagctively; Smaim “a‘ileé ,
810158 2 and 4 wars reared in INpsepiss £4 ﬁet@?%inq'ﬂﬁ"r*m”“*a
CaID conbent dn +he Suecies comnost
these 4o Sonp

_ tinn, “eltentase o .o D
ts ars 2stimated tn he no

[ o e
W BRd ¥E pes e soyalah, Ana
2ereentaces aoe 0assd’ on #un rearinsg o -
Tearing of gpnpt 4. In both +

L-_ff"_&; BNEYN O asiaas oo =

2% 2 ang
: T vhe cozes Qgggiﬁﬁgg WS he Soss anne.
Spnecies Tolloved by femopita (sea Table 7.9

: ﬂmﬂngst'the.six other &itag ﬁrdsveetgd in the ?éfkm lone -
ch of the Zamina; the sites at ‘allash, Strehrs ané Rughaos: g
“usnitable For Shooting nat Preration becauss of Staen banlks,










M gy o
N Pabls - 7.2

Details of spawm spurts— Oecnrrence, duration and quality in the river Jamupa at Anwara (Tundla).

B o it sk Spurt dnration|assoclate T Tootan]. Duremes ST T ol EE
o [Phas s [Duration] Peak |spurt | Trom . [Perfodjcateh in ldesira-{spawn Fpom . [Period| " Percontage composition by
* Trom Date |No. quﬁ. in Nos. uuﬁm&. catch{ Date |in ....m.&%i.ﬁsﬂﬁ.mww;m P HHM...WHI&
N T & it Al Y T e T i =
MM%MR. .,_.WMMW. QUL N gnl | Jour hoREs Major [Minor {Others [Major |Minor |Others
mﬁ carps jearps carps |carps
R N - L s
1 2 3 4 5 6 5 8 9 10 11 12 13 14 15 16 17 18
I B4 10.7.55 22.7.65 1 10.7.85 86 910 u 13280 10.7.85 86 Bl b - - =
12 3.08 10 10
Ra 22,7.55 = 2 209,65 4D 347 ) 3500 22,7465 12 1.0 - 99,0 - - -
2 12 14
D 13050 28.7.65 28 24.8 9.9 65,3 87 + 13.0 -
4
v 24.7.85 = 3  25.,7.65 46 461 D 1210 26.7.65 46 47,0 6.6 46,4 e <
5
II Ri 2.8.55 4.8,65 = - = 291 N T VE 0 AL TN R
3,25
Re m.mwrwr - 4 5.8,65 26 565 D 208 5.,8.65 26 75.1 14,1 10,8 @5 @ 25.0 -
i 18
v 7.-8.85 = 5 1ai2.65 56 1525 U 4525 14,8.65 56 = S DTS ~ - -
15 14 14
ITT ©R1 24.8.65 31.8.65 8 24.8,656 26 492 it 610 24,.8,65 22 - 46.0 54.0 - - -
a aSeEH | 10 T 10 P =
D 25 29.8.65 4 60.0 34.0 6.0
10
Rs 1,255 = - 20
Ho Total: D 15102 104
Total: 1 22015 176
i b 1l ¢ 62 280 5011 37117 280
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the other three sites 1,e, Chandawar, Mahal and Sayyed, trial net

stions were done during the period of spawn availabillty at
. Spawn catches per net hour at various sites along with Those

Table 7.3 Spawn cateh per net per hour betwaen
5 A M., to 5 P,M, at varlons sites

ineluding Anwara

3 o
ven SRR/ R

nil

15 L
32 : neg
8 15
35 50
neg neg
neg neg
neg neg
neg neg
neg neg
neg 2

. nag, stands fur'nagligibia
ars are presented in Table 7,3. A serutiny of this table reveals
wn is available thronghont the Anwara stretch and may be eollec-

any snitable site,

~ The index* of spawn anantity at Anwara in 1965 was found to
3 ml (estimated at 13.2 lakhs) and of quality 81,0% major
19,07 minor carps and 0% others,

ates : It is elaar*rroﬁ Table 7.2 that the spawn assoclates were
4 in greater qrantities In the early part the season in the
0od. Thereafter, a declining trend was observed in thelr

R S—— e e S S FES R R ST S B Bl S

. — e

ntity of desirable spawn baken by one single standard net in
1rse of the whole season.
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abindance with the advancement of monsoon season, During spawm avail-
abllity reriod thelr high gnantities effected the net efficiency by
cholclng the tail-piece, Further, the oceurrence of associates in
abundanee resnlted in heavy damage to the spawn d ring sesresation
by reneated sieving.

7.1.2 Dhumanpura stretch of Yamina

The stretch of the Yamwna, referred to as Dhumanpura stretch
extends from the village Xandesi in the east to willage Karchhashat
in the wast, a distanee of 81 km by river, The duration of observa-
tions was from July 4 to Sepbember 8, 1965, The site at Dhumanpura
was_selected for ronnd the clock investigations, and one site each
at Kandesi, Nawadakalan, Setanra, Ekdil, Jhenna, Pirthipnra, Jasanhan
and Xarchhaghat were prospected (Pig. 43. Three more accessible sites
nemely Balakipura, Rura and Batesar, farther west of Karchhaghat, wer
also prospected althongh they were not covered by the Premonsoon Suryv

To select the wmoints of maxim'm spawn conceniration dnping
different spurts at Dhumannura, trial nets wers simultaneousiy onera-
ted at spots 4, B, G, D and © (Fig. 5) as soon as spawn appeared in
each spurt , Table 7.4 shows the resvlts of these trials nettingsa.

Table 7.4 Two hourly spawn yleld in different sourts at
different spots in the Yamvna at Dhvmanpnra

T e e e et e o e ot 8y bt o sl g i 1 0 B i

Spur'& NO. ﬁ%ﬂn-—i% - —--'s".,lj'al%—-——-—ga—t%.--_ .j-ll. e Ej.l... -

e P bt o e ot e i e i i, e o L . o B | oty 1 il i

1 neg* neg 2 5 -
2 - neg 20 5 2
3 2 2 10 5 -
4 neg neg 5 3 -

e T S ——

e S o T e g i | g v

* neg, stands for negligible

An examination of Table 7,5 brings out that in the Yamona
at Dhumanpura, spawn was available in forp spirts ranging in dvration
from 32 to 92 hours. All the fonr spurts ocenrred:in assoelation vwith
the floods and vnlike at Anwara, the vaclllation period between floods
were devold of spawn, Spawn of éesirable qnality was available at
Dhumanpura for 1758 hours, while the total period of its availability
was 204 hours, In the enéire deason 3-4 standard nets collected 2,017

ml of desirable spawn which accovnted for 92,5% of the total spawm
vield. Spawn snurt 1, of 32 hours duration, ocenrred in the receding
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se of flood I, ylelding onfyy desirable spawn and formed 3.1% of
"total desirable spawm yield. Suvurt 2, vhich contributed 88,47 to
‘total cateh of desirable spawn at the centre, lasted for 92 horrs
ine flood I1I. This flood had a subsidiary peai (4,84 m on 1,8.55)
ing the main neak (5.4 m on 5.8.55). Spavn was first available
L the receding phase Tollowing the subsidiary peak and continuved
ereafter even npto the receding phase sneceeding the main peak.
aym spurt 3 occurred in the rising phase of flood TIII, continved

8 hours and contributed 2.5% of the entire vield o% deslrable
« “he last swurt 4, which was of 44 hours duration in the rece-
phase of flood III, acconnted for 2.85 of the total desirable

Table 7,5 firther brings. out that spawn spurts 1 and 2,

! together lasted for 120 hours, acconnted for 94,5% of the

on's catch of desirable spawmn. The peak spells of desirable

catch in these two spurts were of 8 and 38 hours dnration and
ibuted 85.2 and 80,05 of the desirable spavm in resvective sonrts
atch/net hour 18 and 42 ml respectively. Comulatively they acc-
d for 75.4% of the season's cateh of dssirsble spawn at the

e, In spurts 1 and 2, pec : periods of desirable Spawn commenced
and four hours.rESpec%ivelr after the initial appearance of spawmn.

As revealied by the analyses of spawn samples (Table 7,5) the
¢ carp content of the desirable spawn in spurts 1, 2, 3 and 4 vers
87,9, 19,0 and 53.0 percent respectively. To determine smirt-
Species composition spawn samples of spurts 1 and 2 were reared
irsery ponds which revezled major carps nercentage in the two

e to be 10 and 59 respectively. These percentages are based on

d 1 rearings of spawn collected in spurts 1 and 2 respectively,

be mentioned here that the rearing of spiwn samnles of sonrd
not satisfactory as the rain fed mirseries had very little water
- DoOT monsSoon. 2amples of spurts 3 and 4 could not be reared as
rains overflooded the nurseries. Ilabeo rohita was the dominant
s in both the spurts. It was followed by C.cafla in spurt 1 ana
ala in spurt 2, i

From amongst the other sites prosvected, those at Kandesi,
kalan, Fkdil, Jhenna, “irthinvra and Rura had steep banks vhere

: ne%s cmTIé not be onerated. At other sites the nets wers

ed from 5 AM, to 5 P.if, on different dates, Spawn catch per

np, at different sites along with that at Dhumanpnra for identical
5 presented 1n Table 7.5. e '

%
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Table 7.8 Snawn catch per net hour between 5 A.M, to
5 P.M. at dlfferent sites of Dhumanpvra

- Stre‘tc}]' L e T e e e R L )
::mhi-*'mﬁ Dhvman-  Karchha- Seta—~ Balakl- Jasan- Bate-
D kisie pura shat nra onra _Efgx___‘jgya__**
Ea e 00 i 2
28.7.55 2 _ 2
4,.8.65 385 1580
10.8.55 2 2
11.8.65 T nil :
18.8.55 S nil
19,8,55 nil ot R
22 Bt nil nil
23.8.6 nil : nil
4,9,85 12 ; 2
5.2,65 8 =

e T R I S T o m—

It is evident from this table that spawn is available all

along the streteh and can be harvested at suitable sites and annro-
priate time.

The index of spawn cuvantity at Dhumanpura in 19585 was 2,200

ml (g, 7.7 lakhs) and of quality 35% major carps, 24%.minor carps and
417 others, : )

Associates : Table 7.5 shows that in the early part of the season
dorlng first flood, greater gquantities of spawn associates were cap-
tired by the shantlng nets though their abnndance dwindled as the
season advanced, The guantitative magnitnde of the associates, when
viewed in conjimetion with the spawn sports, poilnts to their hircher
magnitnde in spurt 1, This not only adversaiy effected the net affil~

ciency by choking the tail picce of the net, bt also the spawn durin
straining etc. 7

7+1.3 Bansi stretch .of Rapti

_ This streteh of the Rapti runs from Domariaganj to Goralkhnir
sitnated 115 Jm downstream. Investigations began on July 1 and contin
F
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nto September 10, 1955, The sibte on the north bank at Bansl was
glected for detalled investigations and those at Domariganj, Pancha-
fa ord Gaishat :Tor prospecting (Fig, 5). :

At Bansi, Trial nets were simmltansously operated at s»no.ts

B and C in the four spurts 1, 2, 4 and 5 no sooner than the spawn
jpeared 1ln each spurt to loeate pockets of maximum availability

fic, 7)., Spurts 3 and 5 fell In the rising phase of floods ITT and.
{ when trial netting at spot B, located as it was on a sand bar,
Bing extremely hazardons, was not done, Thongh snawn conceniration
{ trial netling was assessed in spurts 4 and 5 at spot C, becarse

i pnblic objection to spawn collection at this spot, work could not
8 done there. The resnlts of these opsrations are indicated in

Bble 7.7.

Table 7,7 Two hoirly spawn yisld in different
spurts at different spots in river
Rapti at Bansi

I L T T T o e et B i P S o i . a e  m———

Spob.__with . spawn . catch _in . ml
b A B

C
e e o s e e

1 S0 - =
2 150 255 =
3 2 = -
ES 85 - 175
5 5] - =
& 30 - 50

[}
e e e B T e

| It is seen in Table 7.8 that in Rapti at Bansi, spawn was
failable in six spurts sach of which concnrred with distinet phases

f different floods, Thongh spawn at this centre was available for a
ftal duration of 530 hours, the desirable giality wes harvested, in
i entirety, in 415 howrs, Total yield of desirable spawvn in the

itire season was 24,538 ml constit:ting 72,97 of the season's total
javn catch, Spawm spurt 1, of 212 hours duration, passed in the
sceding phase of flood I and contributed 2.3% of season's desiradble
iayn cateh, Sourt 2, falling in the receding phase of flood II,

isted for 134 howrs and formed 54.0% of the total catch of desirable
peim. Sport 3 lasted for only 10 hovrs in the rising phase of Flood
il and accornted for only 0,17 of the desirable spawm catch, Spopt 4,
tich like spurt 3 produced only desirable spawn, flowed in the reco
ing phase of the same flood for 92 honrs composing 28.2% of the
fasonal desirable spawn yield, Suvnrt 5 yielded only undesirable Spavm
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for 44 hours in the rising phase of flood IV. In 68 hours of the
receding vhase of flood IV emanted the last spurt of the season
(spurt number 8) which formed 9,4% of the seasonal desirable spawn
ecatch, :

T5 is frther deducted from Table 7.8 that 82,2% of the catch

of total deslirable spawn was collected in spurts 2 and 4 in 188 hours.
bpells of maximmm sSpawn availability in these spnrts lasted for 52 and
24 hours when catchsnet hour vas 39,4 and 35,2 ml respechtively accoun~
ting Tor 92,3 and 62,5% of the catch of desirable spawn in respective
Spirts. 75.9% of the entire season's desirable spawn cateh at the
Bansi centre was taken dnring these spells,., Tn these spirts the pealk
meriods of abundant spawn commenced 6 and 30 hours respectively afts
its initial appearance,

Table 7.8 further shows that in spwrts 1, 2, 3, 4 and 5 major
carp percentage in the catch of desirable spawn was 46.0, 54.8, 38,9,
.0 and 42,1 nercentr respectively. Samples of spurts 1, 2, 4 and
Were reared in nirsery ponds to determine their species composition
the percentages of major carps were 53,9, 58.1, 23,4 and 55,3
ectively, C.mrizals was the dominant species in spnrts 1 and 2,
gatla in spurt 4 and L.rohita in spurt 5,

At the three grOSpecteﬁ sites of the stretch, trial nets were
odically operated from S A.M, to 5 P.Y, Snawm catch ner net hour
ifferent sites along vith that at Bansi for the corresnonding

od iz shown in Table 7.9,

Table 7.9 Spawr eateh per net honr at different
sites of the Bansi stretch

- e A W e -l-. - - - - - bl e Y J--Il:j- -S-v— HI-{‘- s I‘I‘-“—-
Braifos _—[ Bansi [ Domariaganj "‘ﬁ{ﬁ%}ﬁﬁ%‘@*ﬁﬁ;ﬁ ;

- e s e

23.7.55 | neg : nil
24,7 .65 PR 7
5,8,55 nil 19
5.8.35 52 14
7.8.55 18 7
18.8,55 nil nil
19.8B.65 nil nil

S - [ -

L L Y oD LB A S e e

y Jt may be concluded that spawn is availabile thronghout the
treteh and can be fruitfully collected at suitable sites, The

#
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index of spawn cvantity in this stretch was observed to ha 4,715 gl
(ce 13, 5 lakhs hatchlings): analitatively major carps formed 77.7)
minor carps 21.5% and others 0.7%.

Associates : Abundance of associates followed the same trend as at
the two sites on the river Yamna, Here too, the associates adversely

affected the spawn catch in the net as also its segrezation during
sieving,

7.1,4 Dhundhua streteh of Son

This 35 ¥m lonz stretch of the Son extends from Koiridih in

the somth tp Mahuawan in the north and the period of investigations

was from July 1 to September 12, 1965.Dhundhva was selected for

detailed investigations and one site eaeh at Koiridih, Baghadabar,

Nanr, Nawadih, Raghnathpur, Mahnawan and Majhiaon situated on the

east bank, and Banjarit Tumba, Tilothuy and Mandhania on the west bank
"

for spawn prospecting ig. 83.

At Dhundhva, with the appearance of spawvn in different spurts
trial nets were simultaneonsly operated at spots Ay By Cy D and B~
(D and E on sand bars) %o delimit the pockets of maximum spawn conce:
tration In each sourt (Fig, 9)., In spurt 2, which ocecurred in flood
II, when alone in the entire season vast areas of the river were in-
nndated were the spots ¥, &, Hy, I and J also prospected, But in othes
Spurts, these latter spofs vere either dry (3, H, I & J) or in the
the deeper Eqrtion of the river (F)., The resnlts of these trials are
given in Table 7.10.

Table 7.10 Two hovwrly spawn vield in different spuarts at
different spots in the Son at Dhindhna,

" Spurt 1] Buots | WIbh | svawn | eaheh  dn. mi.o
.Lﬂﬁ&*_-éuw_tidu.“Q_..”m-“%ﬂ.._mi-:mﬁ_w,ﬂ.ﬁ_i_..ﬂw-
ik 15 10 - - :5 - — - = =
2 - 5 2 - - neg 2 neg nil neg
3 - neg 4 - - - - - - -
4 3 5 22 o 2 = = il = -
5 - 8 15 3 - = = o = =

e ol . .| O M sl | - i G e e e o, i

neg - negligibla

Table 7,11 shows that at Dhundhua sgawn was available in five
spnrts of which the first four oconrred sither in the rising or the
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or the Teceding phases of the floods and spurt 5 in the wvaclillation
iod between floods IV and V. Thongh spawn at Dhundhna was avail-

e for 354 hours in the entire season, desirable spawm was collec-
g in only 178 hours. The yield of desirable spawn at this centre
s 3,111 w1l vhich accounted for 53,90 of the total vield in the

tire season., Spawn Spurt 1, wilch oceurred in the receding nhase of
flood I, lasted for 15 hours it was devoid of desirable Spawi,

Sourt 2, which formed 36,1 of the total desirable catch, conbinmed
b 02 hours in the receding nhase of flood IT, Spurt 3, which con-
ibuted 54.7% of the tobtal harvested desirable spawn, was of 90

rs duration and contained only desirable spawn. This spurt con-
nped thromzh the main neak of the flood having commenced in the
ceding -~~~ ——*x: phase of a gubsidiary peak vreceding the main.

jawn synrt 4, of 142 hours, fell im the receding phase of flood TV
nd accovnted for 8.0% of the total desirable spavm cateh. Spurt 5,
hich a'pearad in the vacillation oeriod between floods IV and ¥,
asted Tor 24 hovrs contribnting 1.2 4 of the season's desirable
eatch.

Tt is dedncible from Table 7.11 that spurts 2 and 3 accounted
or 90,87 of the total desirable spawm cateh at Dhnndhua vhich was
vested in 132 hoars, !mlike other centres, spawn at Dhundhna was
e or less uniformly distributed throughou% its period of avail-
1ity in different spurts and no spells of extremely heavy avail-
bility were observed.

. Inalyses of spawn samples (Table 7.11) revealed the percenvare
¥ maior carps in the desirable spawn of spurts 2, 3, 4 and 5 %o be

2, 24,3 ,17.5 and 25,2 respectively, However, rearings of spawn
iies pertaining to spurts 1, 2,"3 and 4 showed major carp percen-
es as only Paly 6.8, 2,4 an& 2.0 respactively., These percenbage
 based on 2, 4, 2 and 2 samnles in respect of spurts 1 to 4, This
crepancy between spawn and reared Sampls analyses may be attribn-
| to one or more -of the following reasuns: 1. Die to pancity of
eries a mixtore of desirable and nndesirable spavm of different
pts had o be reared in the same murseries; 2. ¢ pawn was reared in
repared nurseries harbonring fish enemies {ixe predators, insects
. in high density: 3, advance fry were neriodically removed before
ples were taken for analysci. Catla catla, folloved by L.calbasu,
he dominant major carps in the rearsd samples. T

The index of spawm cvantity of Dhnnéhna was 537 ml (c. 2.2

s). Gualitative index was 3,5% major carps, 94.9% minor carps and
others. The low major carp percentage in reare&:Samplas,'ﬂm which
index of spawn cnallty 1s based, apnears to be underestimated dne
he above-stated reasons, Suppﬂr% to this contention is obtainable
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from the fact that at Dangwar, sitwaled only 16 km upstream on the
same river, = major carp content of 25,279 was obserwved in the rean
samples.

Of the sites prospected in the stretch, fthose at Xodridih,
Bachadabar, MNaur, Banjarl, Twmba, Tilothn, Mahvwawan, Mandhania and
Majhilaon had precipitons %ank and were nnfit for net operation. 51

.2

at Mawadih and Ragunathpur besides Dhnndhua were found snitable fal
gpawvn collection.

Associates : Associates were captured in greater guantities dvring
early part of the season and with its advancement their number dwi
dled considerably. 4s at other centres, they adversely nffacted £h
net efficlency early in the ssason by choking tail pieces. They a
cansed heavy spawn mortality during its segregaﬁion.

7sls5 Dangwar streteh of Son

The Dangwar stretch of Son covers a distance of 25 km and
extends from the village Narainpur in the sonth to Dangwar in the
north, Prospecting investigation were conducted from July 1 to Je
tember 11, 1985, YWhile the site at Dangwar was selected for detai.
investigations, other sites at Warainpwr, Adhanra, Ranldeva, Xabr
Saljwan, Soanpirwa, Pirnadih, Deori, Budhve and Gorbandha were se
ted for prospecting (Fig,10).

4s_at other centres, trial nets were operated at spots 4,
Cy D and B (Pig.1l) on apvearance of sSpawn in each spvrt for loca
areas of maximim coneentration, The results of these trial netiir
are shown in table 7.12,

Table 7,12 Two hourly spawn yleld in different spurts
at different spots in River Son at Dangwar

TR ek e L e TR e b ek o L L ee—

opob. with = spawn  catch  in ml

Spurt g,

s e G T B L ST S R e A
1 e neg neg - -
2 % Tah) 4 10 -
3 2 neg 2 7 -
4 - neg 2 & -
S neg - P 5 -
& - neg neg 2 L.

____7_‘__“_‘_ AR 2 4 neg

T B e

L§
L
L}
L]
k

neg! stands for neplizible
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. In Son at Dangwar, Spawn was available in seven spurts (Table
#13) ranging individually in duration from 6 to 58 honrs, A1l the
Bavn spurts vere associated with elther The rising or the receding
ases of the floods and no spawn was avallable in the vacillation
eriod. The total period vwhen spawn was available at Dangwar was 208
pirs comprising 178 hours of the avallability of desirable spawm.
itotal of 11,953 ml of desirable spawn catch, forming 82.1% of the
fitire season's yield at the site, was taken by 5 standard nets,

Bavm spurt 1, which afforded 10,567 to the total catch of desirable
paim, vassed in 58 hours in the receding phase of flood I. Spurt 2,
§ 36 hours dnration, also fell in the receding phase of the same
food and accounted Tor 17.8% of the %total desirable spawn catch,
bth these spurts yielded desirable spawvn only. Swnrt 3, which occu-
Ped for 30 honrs in the receding phase of flood lacked desirable
pavm, The contribution of the desirable spawn of spurt 4 to the total
gs 32,4%. This spurt lasted for 24 honrs in the receding nhase of
flood ITI, Spurt 5, in the rising phase of flood IV, accounted for
a8 of the total catch of desirable spawvn at the céntre and prevailed
o gnly 8 hours, The same flood in its receding phase contributed
.00 of the total desirable spawn catch in the sixth swmrt lasting
or 28 hours, The last spurt (7) of 26 hoors duration yielded 2.5%

I the season's desirable cateh and was observed in the receding
Hase of flood V,

Table 7,13 forther elncidates that spurts 2y 4 and 6 together
Prstituted 85,2055 of the ssasonls total desirable Spawn vield collsc-
gl in 88 honrs., The peak veriods of availability, of desirable snawn

# so°ris 2, 4 and & were of 10, 18 and 24 hovwrs,dnration respectively
atch/net hoyr being 31,2 41.3 and 33.5 ml), contribnting 74.1

B.2 and 96.4% of the vield of respective spurts, Collectively these
psvells of intense abundance of Spawn gawve 77.4% of the SeaSon's
gsirable spawn yleld, 'hile in spirts 2 and 4 they commenced 2 hours
ficer the appearance of spawn, that of 6 synchronised with its very
ormencement .

3 Major carp content in spawn Samples was found to be 22,8
Y, @9.5, 47.0, 35.7 and 52,1 percent of the tobtal desirable épawn
mich in sourts 1, 2, 4, 5, 6 and 7 resnectively. Spawn samples of
pirts 1, 3 and 4 were teared in nurseries, Of these, sprrts 1 and 4
-r%seé &egirable spavn with 13,5 and 35.970 major carps. spnrt 2
ﬁﬂﬂ;agiﬁeiéigglen32a¥§ (8.2 Eajar carp by spawn analysis) with

g2 1 & DSe L.ca was t mi red
é@ﬁa,Qmmmg@?ﬁﬁgmgmﬁiﬁmtduimmtSmm&ﬁfiummnb?

The index of spawn quantity at Dangwar was 2,417 m1 (c. 8.5
che ) and of gnality 25.27 major carps,74.8% minor carns and 0% others,
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"o other site in the Dangwar stretch, except Dangwar itself,
g3 found suitable for spawn collsetion due to roeky terrain and
Fecipltous' bank

Bociates : Quantitatively, the spawn associates followed the sams
ittern as at Dhundbma, adversely sffecting the catch of spawm and

segregation.

T.Ll.5 Babnaghat stretch of Xhanua Kosi Dhar

The 15 km streteh of Xhamia XKosl Dhar, called here as Babuge
iat streteh, rwns from Balwara in the west to Babuaghat in the east,.
na1m nrospecting investigations in this streteh commenced on May 22
i continued upto Augnst.8, 1955, Detailed investigations were made
it Babuaghot (Fig.12). Site at Chanen, Iachuni and Balwara were pros-
ected bt found nnsultable for shoot{ng net operations because of
teen bank (Fig,13),

fory 1ittle spawn in 1965. Only two spawn spvrts, ons of 22 and the
fiher of 10 honrs duration, occurred in the entire season, The first
bpurt produced 4,500 ml and the second only 320 ml of spawm. The
gjor carn content of these spurts was bafflingly low, being less
ghan 1. The possible reasons for low major carp content may bhe:

1 ?opr flooding, the maximum rise in recorded water level
being only 3.5 m above the summer level of the river:

2 Zossible loss of breeding sronnds due to constructi
of eastern and western Kosi embankments. Rk

_ “hile the percentage of major carps in the reared sample in
baharsa nursery vas 0,85 and reported to be nil by the State officer,
ino later fished the nursery, the sample of the same spawn, reared

i Fhagaria nursery vas reported in oersonal communication to
gonsist of 95¢ mrizal, Fowever, the sample of reared fry collected
irom the Khagaria marsery showed only 1% major carp content. This
mexplicable inconcistency warrants repetition of spawn prospecting
investigation in Khanva Kosi Dhar at Babuaghat in a normal year 4
(Table 7.14).

AT = =

Contrary to expectations, Ihama Kosi Dhar at Babnaghat yielded
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River Godavéri—: One site each at Paithan and Nanﬂed:ﬁere
investizated at the instance of the Government of Maharashira..

7.2.1 Paithan on Godavafl:'

Spawn prospecting investigations at ‘Paithan on ths Godavari
were condicted from June 25 %o September 3, 1955. In the early part
o the season, investigations were condiucted jat Paithan (Fig.l<)
bt on July 24 the centre of oneration was shifted to Shahsarh (Fig.,
15), 39 knm dowvnstream of Paithan. This shifting of the 2ite in the
mid-Season was done as the collsction area at Paithan had tnrned
entirely vnsuitable after a certain stage of flooding.

In the region covered at both the sites, spawn was available
only in one spurt lasting for 5 howrs dvring the rising phass of
flood IV, the last flood of the season. The total yield of spawn at
‘Shahgarh was only 102 ml which comprised entirely nndesirable anality.
The earlier three floods bronght no spawn at all (Table 7.15),

Non-availability of major carp spavn (L.rohita, C.catla,
C.nrigala and L.calbasn) in the area is sttributed To the absence of
‘major carps in the upper reaches of Godavari. It may be mentioned
here that Barbus, tor, L.fimbriatns and L.porcellus mede np 37,57 in

the reared samples,

Tei2« HNanded on Godawvari

TFish seed prospecting investigations at Fanded (Fig.ls) sitna-
{gd %ﬁgskm downstream of Paithan, were done from July 1 to September
) el 5

Three spawn sprirbs, falling either in rising or receding phase
of floods II to IV, were discerned at Nanded. The desirable svawn in
those / totalled npto 8532 ml and was collected in 80 hours in 3-8 nevs.
This catch formed 53,1% of the total spavm yield at the site, the
latter having been fished in 108 howrs (Table 7.16). Spurts 1 to 3
lasted for 24, 52 and 22 hours respectively. The first two spurts
came in the receding phases of floods II and III contribenting 18,4
and 29,8% respectively to the season's catch of desirable spavm. The
‘last bourst surged with the rising phase of £lood IV vielding 42.87
of the seasonal catch of desirable spawn at Nanded. The pattern of
‘the rise of Tlood IV was marked with a few oscillations in water level
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vhen spawn was available, Due-to high peak (8,74 m on Augnst 25) in
the flood, nets could not be operated for eight days, ineclnding four
in the receding phase, vhen some desirable Snavn is iikely to have
escaped collection, This restriction imposed by high water lewvel
noints ont a serious limitation of spawm collection at Manded ,

The distribution of spawn in spurt 2 was diffused throughont
its availability, However, spurt 3 presented a spell of bulk avails
abllity for & hoirs during which period, catch/net honr was 5.3 ml.
This spell ylelded 90.5% of the spurts and 38.9% of the season's
desirzble spavn ecateh, :

29.3y 24,5 and 12.2% of major carps were fownd in the spawn
samples of snurts 1 to 3 respectively. The dearth of murseries in

the near wvieinity of the site limited the mmber of mnrsery rearings
to only one. Samples of spawn from all the spiirts were thus reared

in the only available mirsery, C.catla was seen to be the only major
carp present forming 12,37 of the rearad samples, The other importan
carns of the region, labeo fimbriatns Tormed 35,67 Cirrhina cirrho
and Tor sp. together formed less than 1%. Besides the above . & 1ist
svawn from the collection of the sscond spurt made on Angﬁs% 7, VeP
experimentally reared in a plastic pool. 0f. the 70 snrvivers in th
experiment, L.fimbrlstug formed 41.1%, minor carps 35.4% and others

prL = B

The index of spawm §uantify at Manded was 215 ml (g. 0.75

lgghs}-and of guality 12.3% major carps, 57.17 minor carps and 20,3
OLhers.
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5 DISCUSSION ON TEE EFFECTS OF HYDROGRAPHICAL AD
AND EXNVIRONMENTAL FACTORS ON CONCENTHATION
OF QUALITY 8PAWN : :

8.1 Flood phase and level
Tt was observed at all the investizated centres that sizeable
snavm catches are encountered mostly assoclated with either the
rising or receding phases of different floods in the.season, the
catch in the wvaclllation neriod being mostly negligible, ﬁiéh the
very first ®se of water level in the season, sometimes heavy catches
are encountered, as vas the case at Anwara on Yamvwna, bnt these
catches are mede np of undesirable spawn. The desira%le spawn 1s
avaeilable mostly in the receding phase of different floods, In most
of the rivers, dnring the risine phase of the floods, thers are short
snpells of £a1l in water level, res"lting in subsidiary peaks within
s flood. These spells were alSo seen to contribute good catches of
spawn. This fact was observed in Yamwna at Dhumanpura, in Rapti at
Bansi and in Godavari at Yanded., During these investigatioms, only
two vacillation periods were fond to yield desirable spawm, one at
Anwara on Yamna and other at Dhundhua on Son. It is seen in Table
8,1 that the desirable spawn was available mostly in the receding
phase excest at Dhumanpura on Yamvna where a sizable ovantity was
enllected in the rising phase. ' :

Table 8.1 Percentaze composition of desipable and
nndesirable spawn catch in different
phases of floods at variois centres

g S i R R | S Al A o o g il L il e A e S 4l Sy e ol

: S.DeEsdlamabile Jp ndeslrable
River Centre Rising | Recea{iicilla~ {Bdsing| Rece-| Jicilla~
phase | ding |[tion phase | ding | tion
Lacliael e ARSRREY SRR gL Loav T ) i) peniod
Yamna Lrywara [ ¥ 91,7 8.2 G8.1 i5¢9 £1.0
Dhiomanpura  52.8 37.2 0.0 g4.8 15.2 0.0
Ranti Bansi B 2lebse) 0:0 N.0 100.0 0.0
Son Dhnndhus 10.2 88,2 Ak 5 ey 5 e 35,6
Dangwar 2.8 9%7.2 0.0 0.0 100.0 0.0
¥hanna  Babuaghat Kl N1l N1l 82,0 18.0 =
Kosi Dhar \ : - 2
Godavarl Paithan Wil L N1 10040 0,0 0.0
Nanded 41 .7 58,3 0.0 STt 12,3 0.0
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4 cdetailed examination of the data collected at Bhumanniura shows i
the burst which commenced in the receding spell of the rising phasg
of Flood II, 414 not cease a%t the termination of this spell bnt cof
timed for 42 hours thereafter, when the water level rose by 1.42 m
It is likely that the spawn may have flown into the main stream wigl
the receding spsll and thongh discharge thromgh flooded tribmtaries
raised the level again, its availability was not iffected. The only
other Site whare sizable cateh of desirable Spawn came in the rising
ohese was Wanded, Hers too a serntiny of the data Shows Lhat thonghl
the catch was in the overall rising phase} actrally the major part
of this catch came within a fsw hours doring a receding spell of
Water level,

It has also been found that availability of desirable spawm
in the receding vhase of a flood invariably has some devendence on
the level attained by the flood at 1ts neak, Tt might be safely assd
“med thet the breseding gronnds of major carps ars sitmated at ceriall
elevations and until =nd unless the £loods tonch those levels vhich
inindate them, no sizable breeding tzokes placs. On this nynothesis |
it 1s necessary for the water level *o fall to an exbtent which POHiJ
drain out the breedinz =zrovnds resrlting in the spawm to drift dowm
and apnear in nets at collection sites, If this fall is delayed, or
in other vords, the Stationery neriod at flood neak is prolongeé ig
is nataral to expect that the spawm wonld irregnlarly disperse iﬁsei
widely res:lting in nezlizible cabteh at the colleotion site, On the
other hand, it is sxpected that if this rate of fall of the flood
level is fast, the period of Spawn avallability will be comnarativel
reduced. In such casss the corrent velocity is bounéd to be high and
1%s effect on the eatching efficiency of nets ass mes great imnortang
To examine the hynothasis boﬁtnlated“ahove, cata of all the centres
were analysed in detgll and it has been fonnd that a moderate rate of
fall in flood level (aboit 1 to 2 em/aomr ) commeneine shortly after
the attainment of peak, was condneive. to high catches of desipable
shawn. As each breeding sronnd has a specific slevation measured in
terms of mean Sea level and in that respect has a fixity abont it,
it is obviously diffienlt o pin polnt svch levels in zeneral for a
river, vary as they fdo in their characteristies to terrain, catchment
area and tonogranhy ste. However an attemnt has been made in table
8,2 to discern wvalid inferences for the sites pronected in 1955 in
relation to the swmmer level of the piver. For this purposs, only
major bursts of desirable sSpawn have been reckoned, Tt is exnected
that for a river like Yamna the bréeding zrounds perhaps lis at =0l
tively higher elevations, as this river generally has very steen bar'd
on both the sides in the stretchas orospected, However, for rivers
like Son and Ranti which have areat expanses to innnda @, aven with
5light rise in flood level, the breedins sromnds of major carns may b

LT Bt =
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s1tnated at lower elevations over their summer levels, Table 8.2
mmly swpports such a view, While in Yamna it appears that imnortant
Breeding =zrownds are located at elevations of about 3 to 4,5 metres
®rom the summer level, in Son and Rapti, they are only about 1 metre
hizher than the summer level,

In the peaninsular India, work was done in only one Tiver viz.,
Enodavari and it was inferrved that important breeding grounds of avail-
kble carns like C.catla, L.fimbriatus ete., are situated, near Nanced,
®bont 4 metres above the summer water 1evei. ;

8.2 Current velocity

e e

_ Due to limitations of the method of measuring cnrrent velocity
by Tloat method) night time observations conld not be made, Fiorther,
svery day observations on current velocity were made only at the in-
bestization sites. The patbtern of enrrent weloclty in a stretch of the
Mver essentially affects the concentration of the drifting spawm.
his effect can be elmeidated only when the cnrrent patiern and cdis-
tharge rates of the river ave charted at varions stages of floods. 4
limited stwdy of current velocity at a site can at best reveal its
ffoct on the catching efficien®y of the shooting nets, This aspect

s dealt with in chapter 5. The current velocities enconntered diring
jeriods of spawn avallability at the investization sites varied from
.9 o 3.8 Im/hour and it may be mentioned that velocities lower than
Jm/honr are not condnctive o collection of spawn in nets, :

8,3 Tnrbidity

: Turbidity does not appear to have any effect on concentration
if desirable spawn at a site. iny anparent correlation of t rbidity
ith the spavn catch is generally due to the faescthat flood and
firrent pattern play a vital part in spawn concentration at a site

turbidity is highly correlated with floods and even current.
bidity,like current velocity, affects the catching efficlency of
he nets, if at all, by clogging its mesh. This aspect of the stndy
8 mentioned in chapter 9. i

2,4 Temperatures-Air and 'ater

s i o L e A S

. Temperature, air and water,do&snot appear to be directly corre-
8ted with the concentration of desirable spawn at a site. 'lowever,
lo prononnced effect of temperature on gonadial activity and the



8:5

stimlus it provides to breeding ds well known, Dnring the year uncer
renort, the monscon was almost a comElEtE'failura, aspecilally in the
Ganga-system in U.P,, resulting in the occarrence of hot spells in
mi¢-ssason when drought conditions prevailed,., With the break of mon-
soon, the gonadlal activifty got the necessary stimulus, resnlting in
the availability of some major carp spawn in early floads of the |
season., This was probably zensrated from early breeders. Then followsd
the hot spells vhen air temperature ranged between 349C to 32°C at the
centres on Yamuna in U.P., as azainst 25-32°C in the pre-hot spell,
Examination of gonads durding this period of high temperatirs as well
ag the post-hot spsell period revealed interesting results. It was
found at both the centres on Yamina as well as at Bansi on Rapti that
matire Temales of major carps zbound din late Jnly or early ingust, .
scon after the first rains. But, with the adwvent of hot spells, in
the -monsoon, adnlt females show{ng resorbed gonads were encodntered
the frequency of which rose as the hot spell prolonzed itself, in
explanation for this phenomenon is fownd in the stage of matrrity of
the nid-season breeders, Which produoced the major share of the sSpawm
in a season. Thesa 5pep£men5'attainéﬂ matnrity by the end of July or
early Augnst but the high temperatvre conpled with the lack of bres-
ding opportunity and stimmlus, which are believed to be imparted by
floods, adversely a’fected the gonadial activity and cansed the re~
sorbtion process to set in, Once this process had set in, snbsecrent
rains though did bring abovwt floods drring the late Angust, the major
carp Spawn was almost negliigible in the catches (ses Table '8.3).

In Sony the sizable catches of spawn Came in middle and late
August, true to expectation, as Son bhasin @id not experience hot
spells like the Yamnna or Raptl basins, The range of maximim air and
water temperatrre observed at the centres on Yamina and Rapti for khe
period of hot spell and those preceding and following it are presented
in Table 8,37 Similar data for the Son basip for identical periods are
also incorporated in®this:table for ready comnarison,

‘8.5 lleather

Al

‘leather does not appear to have any direct correlation with
the concentration of guality svawn at a site. However, it may be men-
tioned that overcast sky and/or little drizzle cowpled with =entle
wind, were generally found to be ideal for spawn collection., Heavy
Tains or stormy winds resnlt in almost complete disappearance of Snawa
in the nets, This disappearance is possibly attributable to adverss
effécts on net operation and a temporary zeneration of disorderly
carrent cavsed by such weather conddtions,
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EFFICIENCY OF NRTS

9.1 Effielency of nets supplied by Bihar Government

The State Government supplied, at all the three centres inves-
izated in Bihar, departmental nets in vogue in that State Tor deter-
mmination of their relative efficiencies vis—a-vis the standard net.

Two different types of nets were supplied by the Stabte viz.,

he Jonnpur type and the Murshidabad type. 'Thile the Jannpur type of
net (the net type most commonly nsed by the State of Bihar) was
upplied at all the three sites viz., Dhundhua and Dangwar on Son and
babuaghat on Khanua Kosi dhar, the Murshidabad type was supplied only
at the latter. It may be remarked that the Mirshidabad type of net is
commonly used by the commereial fishermen in that area of Keosi, It

as been stated earlier (see'foot note page 5:1) that the dimensions
of the supplied Jannphr Type of net varied from centre to centre
though essentially they were of the same type. In view of their varia-
ble dimensions, the comparison of their cateching efficiencies in rela-
tion to the standard net has been done independently for each centre.

These State nets were operated alonzside the standard nets,
alding care that their cateh was not affected by relative position.
is was done by randomlychanging their nositions within spurts. The
fpawn catehes by the State nets were compared with those by the stan-
lard nets for identical periods of Operagion. The efficiencies of
gtate nets were determined by taking the standard net %o be of unit
b ficiency. i

il

Construetional defects, such as there beinz no provision for
treating height at the mouth and absence of split bamboo ring, Were
ioticed in the Jaunpur type of nets, which resulted in their setting
8agsed while in operation and thepeby affectins the flow of water

nto the net, High tnrbidities were seen to wvery adversely affect the
patch as the net c¢ot clogged at its muslin gamcha resulting in greatly
reduced filtration. Table 9,1 presents the net efficiencies observed.
't all the centres. The results are to be viewed within the limitations
o7 the efficiency being depemdent on hydrographieal faetors, becanse

ﬁiey Gotermine the offective mesh size, on which depends the filtra-
fLon rate. ' '






9.2 The effect of turbidity and enrrent velocllty
on net efficiency with special reference to

nesh size

It has been reported (C.I.F,R.I., 1955, p.128) that torbidity
nd current velocity affect the catching efficiency of nets, On
ozical considerations, it appears wvery probable that when cnrrent
elocity is sufficientiy high, hatchlings are prone to pass through
the net if its mesh size is big enough. -On the other hand, high
nrbidities are extremely likely to choke the meshes of a net

hereby reducing its effective mesh size which on the one han& Tedi-
ces the filtration rate and on the other provents the escape of the
atchlings. On these reasonings, it is obviously expected that some
optimim combination of these two characters may be most conducive to
collection of spavm in nets of a particular mesh size. To test these
easonings further and obtain an sstimate of such ontimum combinaticon
of these two characters may be most conducive to collection of spawn
in nets of a particmlar mesh size, To test these reasonings further

nd obtain an estimate of such optimum combination of characters for

a standard net, experiments were conducted at the centres investiga-
ted on the rivers Yamuna and Godavari. While at Paithom and Nanded on
Godavari, Midnapore nets of 1/18" mesh were nsed against the standard
net. at Anwara and Dhumanpuras on Yamuna, a specially designed trouser

type of net (see foot note page 5:1 ) was used.

-

| Dus to failure of monsoon and extremely low catches of* spawn

at the two centres on the river Godavarl, the gtudy was per force
limited to just a few observations made in the brief durations of -
spawn availability. In as far as the affect of combination of turbi-
dity and cnrrent velocity on net efficiency is concerned, some of the
abservations within the above stated limitations corroborated the
tentative conelusions drawn last year (low veloeity and high torbidity
vield better catch in 1/8" meshed net than in 1/15th and vice versa)
while eertain others were atb varilance. ;

it the two centres on Yamuna, a trouser type of net was used
to compare the catches by limbs made of 1/8" and 1/16" meshed materdial
nver combinations of turbidity and current velocity as encounterad in
the river, It was found that the cateh in the two tails did not differ
significantly over the range of turbiditles and current velocity pre-~
vailing in river during the periods of operation of this net, These
observations were also perforece rednced to very few as the spawn was
available for .a very short duration. The paired "t" - test criterion
‘was used for testing: the significance of the catches in the two types
of tails of the trouser met at the two centres on Yamuna, The resmits
are given in table 9.2.
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Table 9.2 Test of significance of the mean catches
taken by the two 1limbs of the trouser
type net

TR [ Average catch per hour | No.of | Cal | Desrees |Infer-
Centrs ohser- LY of free- |ence

I‘)‘é‘if_'tai_l_J 1951;3 "¢ail| vations dom

Fpm e mara as a = e eE -

e S ISR (L — C— T U T ——

Anwara 5,3 4,98 Zinll S alpa 19  Not sig-
: nificant
Dhumanpura 2.08 0,91 23 1.40 22 —0—

- e o

e e ot e ey Sl 0+ 8 .. M S 5 0 i, s e s o L i,

During the short period of observations impaosed by the
failure of monsoon, many combinstions of velocity and turbidity wers
not encountered and whatsoever were did not show any significant

difference between the efficiencies of 1/8" and 1/15" meshed materi
als,

9.3 Ihe effect of position of net on its
catehing efficiency

The position of a net in a river can be characterised by--its
distance from the bank and its operational depth, when operated at
an optimim angle to the eurrent. Anothsr aspect of the position of a
net is its relative position vis-a-vis the other nets in operation
i.¢, vhether it is the formost in a colvmn or in one of the nosition
behind, or whether i1t is nearsst to bank or in one of the positions
farther in a row. Both these aspects of the positions were exsmined
in detall at all the centres, The resnlts differed from river to
river.

At the centres on Godavari, it was.seen that vhen operated f@
a column, the formost net invaria%ly caught more than those behind i

At the centres prospected on Son and Rapti, it was found that
depth of water had an effect on the spawn catcE. lets in shallow wat
canght more than those in deep water. lNets nearer the bank were sesl

hose to catch more thay/far away. Their relative pdsition &id not appear

- to'have any effect on guantity of spawn catch, o gk 1

The data collected at Yamina centres was subjected to more
rigorous statistical tests. The effect of depth or distance were tes
ted by building up regression coefficients from analysis of covariar
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tables, leither distance from bank nor onerational depth were found
to sienificantly effect the cateh over the range of distances and

depthsexamined.

The effect of relative position was tested by using Fisher's

IT! teat criterion after eliminating the distance and depth regre-

dasions. lo significant effect could be.established, The b - valuas
-nd the 'F! — test are given in Table 9.3.

Table 9,3 Test of significancé 6f regressions of depth
and distance on the spawm catch and mean
catches at different positions :

i re— - .

R —————— e S EE S TR i

Partial regression coefficlent| a1 !F! .'-Infe %

qCentres|yie,3x | pi3,2% | Signifi- | for po- jd.f.| ence
' cance sition
e RN o G e st D e
Anwara 0.1036  0.0526  both n.g. . 2.78 4, 76 nS.

Dhumanpura 0.1293 0.0841 ‘both n,s, 2,68 4, 72 n.s.

ot o e i i e e i .t et g, o R e i, W e S S s B et

# b 12.3 1s the partial coefficient between spawn catch
and distance after eliminating degpth effect, and

b 13.2 is the partial coefficient between spawvn catch
and depth after eliminating distance effect.

Because of heavy computational labour involved, a more rigo-
rons statistical analysis was done only or the data collected at
contres on Yamina and it is likely that the apparent gignificance
snggested by the data, at other centres prospected and mentioned
o carlier in this section, may not be found really to be so If tested

rigoronsly by statistical technigues, ; i G

9,4 The effect of size of net on its catching efficlency

] Towards devising a more economic gear than the standard net,
it 1is necessary to expériment with different sizes and shapes of
goars. The experience of 1954 investigations was that the shape of
the standard net as well as its mesh size viz,., 1/3" were fairly good.
W The first attempt at examining the effect of net size on its effici-
88 cnoy, by using the same material as used in the standard net and

R
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maintaining the same shape, vas made in 1965, A net called here 'a
research net", was designed by this Swbstation, to test its effici-
ency against the standard net (Sec. 5,1). The research net was made
with half the material reguired for preparing a standard net. If the
efficiency of this net compares favourably with that of the standard
then, with its advantages of reduced size and cost, it can be called
a great leap forward towards devising of a more efonomic and poten-
tial gear for use in commercial expleoitation of sSpawn resources.

Two research nets were operated alongside the standard nets
during the periods of bulk availability of spawn at both the centres
on Yamunéa.

As no positional effect could be established, the ecatches in
these nets were directly compard with thoss in stanéard nagts for
determination of their efficiency. It was fTomd that the spawm cat-
ches by Research nets did not differ significantly from those by
standard nets for identical periods of time in parallel operation.
While for the data collected at Anwara in 30 observations on July 22
23 and 28 and Angnst 6, paired 't! - test criterion was used to %test
the significance of di%ference, yielding a non-significant 't! value
of 0.8 on 29 d.f., for the data collected at Dhumanpura on two days
vig., fugust 4 and 5, the equality of means, nsing the 't! test cri-
terion, was tested which gave the following results,

Table 2.4 The test for equality of mean catches in
Standard and Research nets at Dhumanpura

Mean two honrly catches in ml. Cal g 2y
Date N AERTR T SRR N I Infs
tandard net Research net =Ea ErEbCe
S —— e | i — e i B e e i ol e o ik B il . i - m—
4,8, '65 86.0 117.5 1.8 22 Mot signi-
ficant
5.8, 165 20.2 16.7 1.0 22 -do-
i e = e e A b L

It is therefore concluded that the Research net may prove effi
cient when compared to the standard net. These observations, made in
a year of scanty rains and low floods, need further corroboration in
a fouller measure by using nets of abont half a dozen different sizesﬁ
These experiments are planned in the vear 1985, It is also proposed
to vary the shape of nets by attachment of wings. )
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110 TRAINING OF STATE GOVERNMENT PERSONNSL
AND LOCAL FISHERMEN

T® acraaims the State Government personnel with scientific
technigques of spawm colleetion comprising selection of a suitable
snot, method of fixing nets and scooping cateh therefrom, method of
sievlng which would sezregate desirable spawn withont,iniuring it
the marmer of storing live spawn awalting transpont ete,, the Sta%e
Governments collaborating in these investigations were reguested to
depute as many technical workers and fishermen as possible to the
sites of investigations.

Seven techniecal officers and two fishermen of the Fisheries
Department of (ttar Pradesh, ten technical officers and four fisher-
men of the Fisheries Department of Bihar and two technical officers
of the Fisheries Department of Meharashtra were trained in the year

E- 955 "

Towards the goal of extension of scientific techmiques, local
fishermen and other interested parties were trained in varions asrscis
of spawn collection work., To encourage the spawn collection and indnce
Jocal nonulace to take to it, the labourers required for these inves-
tigations were drawn only from the willages close to the sites. It

fas taken care of ab each site that these laboursers, while earning

for themselves, picked np the techniques sufficiently well to apply
themselves independently to the occupation of fish spawn collection
and then raising it in nurseries. Oleven contingent labourers in

lttar Pradesh, fifteen in Bihar and four in Maharashtra in addition

to a score of other interested parties were trained fully in the

1965 investigations %o that end.
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(1)

(31)

(1i1)

(iv)

(v)

(vi)

_(y;i)

Yol

Six riverine stretches, two of Son and one of Khamia
Koei Dhar in Bihar, two of Yamuna and one of Raptl in
U,P. and two sites on Godavari in Maharashtira were
prospected in 1965.

After a premonsoon survey detailed investigations wers
conducted at eight sites viz., Anwara and Dhumanpura on
Yamuna, Bansi_on Rapti, Babhaghat on Khamma Kosi Dhar,
Dhvndhia and Danswar on Son and Paithan and landed on
Godavari.

¢

Round the. clock two hourly observations were recorded

at every investizated site on Spawn and Associate catch
in each net alongz with the operational depth and distance
from the bank, flood level, air and water temperature and
weather condition. Current direction, water velocity and
tugbi&ity were similarly recorded ut only between 6 A.M.
and 8 P.lM. i

Single trial net operation was done to test the avail-
ability of spawn (1 ml/net/hour), which when found to

ocenr, all suitable sites nearabout were examined for

highest yield and the full batbery of nets was opera-

ted at best indicated site. ;

At Anwara on Yamuna,sSpawn was available in six spurts
lasting for 280 hours. The catch of desirable spawn ,
made in 104 hours, was 15,102 ml which formed 40,77 of
the total yisld. épurta 2, 3 and 4 yielded 99.8% of the
total desirable spawn yield.

At Dhimanpura on Yamina,the spawn occurred in four
somrts which yilelded 8,017 ml of desirable spawn in
175 hours forming 92.6% of the total yleld made in
204 hours. Spurts 1 and 2 were major in character
vielding 94.57 of the total desirable spawn yileld.

24,568 ml of desirable spawn was harvested in 416 hours

~in six spurts 4t Bansi on Rapti of which 82.37 was collee~

ted in spurts 2 gnd 4, The desirable spawn yield at the
site formed 72.9% of the total spawn yield which was
colleeted in 5680 hours, i
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(viii) TFive spawn spurts 1asting 364 hours, observed ab I
Dhundma on Son, yielded 53,9% desirable spawn collected
in 172 hours amounting in guantity to 3,111 ml. Spurts 2
and 2 were the important ones producing 90,85 of the
total yield of desirable sSpawn.

(ix) At Dangwar on Son seven spurts spread over 208 hours vere
experienced producing 11,953 ml of desirable spawm in 178
honps. The desirable spawn yield which accounted for
80.1% of the total at the site was almost wholly collec-
ted in spourbs 2, 4 and 6.

~(x) The EKhamua Kosi Dhar worked at Babuaghat site gave only
wndesirable spavn in two spurts. 1% major carp content
in a total yield of 4820 ml of spawn was found. The possis
ble effects on breeding of the construvction of Kosil embanid
ments and poor flooding due to scanty rains need further
examination, : '

(xi) The upper Stretch of Godavari is bereft of major earn
populations as was found at Paithan/Shahgarh where only
102 ml of undesirable Spawn was obtained comprising a
vooled 37.5% Barbus tor, L.fimbriatus and L.popcellus.

(xii) 883 ml of desirable spawn was collected in Three spawn
spurts at Manded on Godavari, This catch accounted for
53,17 of the total spawn yield of the site. Here too,
L.fimbriatus (35.6%) dominated, the reared samples
followed by C.catla (12.3%) being the only major carp
available,

(xiii) The quantitative and qualitative indices of spawn were
. built up for each site and found to be as follows :

Riwverxr Sk kel Index.af_‘__gyl_.;églf B LAY 2
guantity { Major [Minox g
carps | carps

1 9 S ea 4 5 5

T I A Ll A o L e e S ol . R e T o e | o il S b

Yamina Arvara 3493 m1 81307 19.02 0O
Yamana ~ Dhumanpura 2200 ml 35,09 24,04 41

Rapti Bansi a715'ml  W7.TE  21.6% 0,70
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Son Dhundhua ~ 837 ml 3,58 oa,94 1.5%
Son Dangwar 2417 ml o5,2%4 74,85 0,07
Khanua Kosi Babuaghat - - = w
Dhar

Godavari Paithan -~ - _ =

Shahgarh
Sodavari Wanded 215 ml 12.8% 67,14 20.56%

—

. P il . - - -

L EE o e e e e e

(xiv) = High guantities of desirable spawn were encountered only
in receding phases of floods. Moderate rate of fall
commencing shortly after the attainment of peak was found
most condueive for high catch, Though each breeding gronnd
has a specific height in relation of M.S5.L., thelr eleva-
tion relative to summer levels of the river only conld be
discerned, While in Yamuna 2 to 4.5 metres of flooding
was felt necessary for imundation and ntility of breeding
grounds, in Rapti and Son only 1 metre rise in flood level
was inferred to be sufficeient for the purpose.

(xv) Current velocities ranged between 0.9 to 3.8 km/hour at
the collection sites, Extremely low velocities (less than
.1 ¥m/hour) were found unfavourable for sSpawn collection.

(xvi) Turbidity was not found to effect the concentration of

quality spawn, though it affected the catching efficiency
of gears.

{(xvii) Temperabture did not show any direct effect on spawn con-
centration at a site thoucgh its effect on breeding suecess
did affect the spawm availability. The mid-season hot
spell in U,P, when monsoon completely failed resulted in
resorbtion of matore gonads of carps in Yamuna and Rapti.

(xviii) Gentle weather with a slizht drizzle was favourable for
collection of gqrality spawn.

(xix) WNo indicator species amongst Assocdilates could be found
anywhere that could fortell anpearance of desirable spawm.

Assoelate abundance was seen to damage spawn in segrega-
tion proecess,



Sl

(xx)

(30 )

Cexll)

(ecitl)

(xxiv)

(zozv )

(%)

" The shortness of height at month-and absence of ring in

- better catches in 1/8" meshed nets than in 1/16" meshed
.nets at centres on Godavarl confirming the 1964 observa..

. private interested fishermen were trained in the tech-

Jmmmtmsdn%sB@ﬂRthmgm%ofMMr
were found to be only 57 efficient at Dhundhua, 1% at
Dangwar and 15% at Babuazhat. The Murshidabad %yne of
net tested at Babuaghat, was found to be 477 efficient.

Jaunonr type of net were felt to be the reasons of their
poor efficiency.

Low velocities and high turbidities were seen to yield

tions, thongh some observation were at variance.

Tronser type of nets with limbs of 1/8" and 1/16" meshed
material operated at Yamina centres yielded no sifnificean
difference in catches by both 11mbs whan tested statis-
tically.

The effect of depth and distance from bank on spawn catch
was felt significant at some sites, thovgh rigid statis-
tieal tests of partial regression coefficients on data

collected at centres on Yammna yielded nonpsigniflcant
results over the range examined, p)

The relative position of a net has been found to be nov
affecting spawn catch when tested statistieally on the
data of Yamina centres. .

A research net, specially designed with half the material
required for a standard net, was found to be equally

efficient as the latter, Wﬂrtﬁer testing is necessary to
draw acceptable conclusions on most efficient net sizc,

Many technical 5ff1¢9rp of the State Governments and

nigue of spawm collection and tranqport



A/L/1

APPENDTX 1
SPAWN PROSPECTIRG INVESTIGATTONS

ke sk T oSy ok g e :.-.;. P o e S Y
Froforma for Pre-Monsoon Survey*

3

| ADMINISTRATIVE

a.

k

Wame of FThe:Biwer . - = = =~ = . ‘hePraipags
ame of the Village 3. District
Tehsil/Taluka 5. Polica Station

C.D. Block __ e A

ot e . —— ——

C— e

o ]

Sl ;._b._,.gigtanc?‘- 2 it

P R P

s i g HBQ' e ey

HName Distance Frsguency of delivery

or Hour of operation

Naaroah Bosd o e e B I e e
"-Telegraph Office _ o e T N o L e
" Telesphone Office _ L L st G A o M T SR N

learest (i) Railway station _____. on_ ___ Rly. Distance _kn

(i1i) All-weather road at _
. (111) Pairweather road at

S U S P P ——

Distance __ . _km
Distance _ ___km

e I

Camping space available at (1)
Field Iab. accommodation at

Distance 1

S — - e

Distance

Irm

R B T s B i v e SRR o R PR i

#*likely minimmm rent p.m. for (i) Field laboratory accommodation i

(i1) Camping space

S ———

Availability of general amenities (i) Drinking water
Gl e e B S e o D
(1i1) Medical ___
A1 distances are to.be given from the propésed or likely si%é% of
operation. Eepa

¥ This should be assessed op enguired indirectly rather than openly.

in open enguiry raises monetary hopes amongst
be avoided.

villagers which should
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B: TEGHNICAL !
12, Confluences of Rivers, upstream and downstream.
River Confluence at Distance Up /Dovm
13. Tocation of Dams/eirs/Anicnts on the River
Name Location Distance Unstream Downstreat
14, Position and distance of fixed engines, il any __
15. Xind of terrain.(Rocky/ﬂanﬂy/clay}
: (i Toeadiy o~ NSRS i Catehment area _
15. Hicghest flood level known in the area (1) Hedight _ . __ (ii) Year |
173 (1) Average anmual Rainfall in the locality O
(ii) Usual time of onset of monsoons ___ 1L L e SR k.
18, Species-wise guantitative analysis of fish catches either from ares
near the site or from the river in gerieral e e s
19, - Location of major carps ! congregation centres in areas inundated
Ao Mons oon SSTEERE G B el Rl R
2 sl eaeans D UTREL r oo CT e - G
20, Nature of the rivep bank near collection site ____
2L,

Location and distances of deep pools

e e e e




i3,

8/1/3

Sytent of areatavailable for operation of nets in relation to floods

e e g i el | . i el e e i . AR et il e, S AT, s e N ]

Mood rise Approximate Area availeble at site for AppWm achability

e i

£ ¢, of S : 1 land
from Summ- week oOf Operation of mets Camping by
er level flood “with number

Availability of pits/ditches/ponds for experimental

B I

raaring near site

oMb e hio P Chances of
51'1' _Location Size Distance preehold Ready for flooding/
Nos or lease use overfloving

4, Wigether Tishermen will be available locally for casual employmwent

dnuring monsoon period

e S e B St e A R il e i -

A diagram showing the general topography of the river 8 km up and
down streams of the site, location of Nallahs, rivnlets with their
names (and important Tand maps) should be prepared separately on a
foolscap size paper and attdched to this proforma, The locations

of sites entered under items 20, 22, 23 and 24 shonld also be shown
in this diagram,

Surveyor

Date of survey.










