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. .Satisfactory progress "TaSmaf.nt a tned thropgho,}t the year
in the field of var-Lons research projects undar take-i by the Ins t itut.e 0

A 284.54 acre piece of land at Fanna , Nadhya Pra.C:esh, vas taken
possession' of by the Institute for the e s t.abLi.ahmerrt of the Central
Experimental Fish Farm and S'J.b-TI'aining Cerrt re , TI18 trout and mahseer
streams 'of Himachal Pradesh ,.,rere S1. rveyed LYlC~ a consig:::!.!':1entof ~,OOO
fry (37-50 mm) of . .reor ppti ..5::..Q.:r.§.,·!ast.r ans r o!'~8d il;ith01).t mortality' for
introduction in Bhutan '\vaters.. .. .

1) Shri H.P.C. 5hetty
2 ) " 8 T" 'T'~ • t'·~.j. .,-.1 lpa nl

3) Dr. S.C. 3ingh
4_) S S Dhri ..~ atnaik

Sr. Research Officer
") , ,-," ....•• / T );.-tesearcn I.!f.:~leer '-.u r ,
Ass-:/c# ?esearch IY.ficer

Sarvashrj. H. p. C. Shetty, Eeseardl Officer (.J11Dj_or) and
S.D., Tripathi t T:i'isheries Training S~;perintendel'l.t vere relieved of
their d'lties to enable them to take '11) the a"O"Or)intmen~sof Senior
Research Officer and Research Officer- (J'!nior) respectively at'this
Research Insti tnte.

Dr. G.N. 1111kherji and Dr. R. Ge.Jr:.::,:;n~.c:lecj.l, PooL Officers
of the Counc i L of Scientific 0.:1.13.;I'.('lS'~i'!(_al '>.3searcl1, 'Forked at the
Allahabad Sub-Station and 1111icat'h:i t ()f '~l""\isResearch Ins t i t;2te
respectively •.

TRAINING----=--.. -....« -

The 18th session of the InLand ?i:::;he:-cies Training Co-ir-s s
commenced on the Lst of June, 1935 •. .4..to~:;a=1of <,:4 cand tdrtcs c:)nsis-
t1ng of ~6 detJ11tees from the States - 1 ea c.: fl"um Delhi, Tripnra and
Himachal Pradesh, 2 each from Nac~h~;a?radest, Orissa, ~~:;'2.jasthan,
G1ljarat and Mysore, 3 from Pun[ab , 4 from rj,~tar Pradest and 6 from
B1har; 5 Stipendiaries - 1 each from Na!!,aland and Pest Bengal and
4 from Assam, 3 Colombo Plan Scholars -1 from l-Ialays::a and 2 from the
Pl;ilippines and 9 private candl a tes - 1 eacr, from Jladhya Pradeshl
Blhar and r-ndhra Prad ash ; 2 each from Ker-aLa , 1:Jest 3en'!,al and Hadras
are undergoing trainin~ at this L'1sti t')te. .
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Four officers of the Rajasth'3.n Fisheries Department ''lere
given a two-,.,eek training in induced breecUng and v\Teed control
methods and a Research Assistant from Trip"lra ifias given thorough
training in soil and llater analysis methodology for 8. period of one
month. An Assistant Director of :'!isheries of the Andhra State Fish-
eries Department was imparted a short training in all aspects of
lacttstiJine fishery .• Seminars on varions aspects of ?ish cu l.ture
practices ,,,ere arranged for the trainees of the Central Tnsti tiJ.te of
Fisheries Eduoa tion, Bombay.

MEETINGS....- .....•..•

The Director visited NevTDelhi and :i(anda'ParnCampto attend
the Promotion Committee and the Fisheries Resea.rch· Committee meetings.
He als 0 attended the F011rth Five Year Plan Horking Gro'pp Heeting at
NewDelhi and the meeting of the Fish Committee of Tt'l'lgabhadra Board
held at Bangalore to discnss pit11.itary hormone vork \-~itt Dr.H01.1dgal
of the Tndf.an Institute of Science Bangalore. He visited Bombayto
attend the meeting of the Central ~oard of Fisheries. Dr s.,V.G. Jhingran,'
H. Chamdhu.ri and A. Davf.d , Senior Research Cl:;'ficers, attended the
Fisheries Hesearch Committee Heeting at HandapamCampas observers.

HIS CE LIANEOUS.._--- .----..-....-. •.. --~....•

. 'J:heDirector visi tecl Bombay, T{ydeTr;1.bad,l-iaclrasand Cocrri.n
in connection l,<}ith the 1~'orkof the Fish See -l CommLtt ee , He visited
'liJngabbadra Damto insuect 'Che Iacus tr i.ne S'··D-·Station or this T::ese.3.rc>.
Instit1lte located at 'Ii-mf;abhadraDam. Dr. E. Cha';(!ll'l)ri visited 'I'riD"-~'i
and Assam on behalf of tbe Fish Seed Commit·~ee.

. (
. Hr. H. Lycbe of BiologicnlStation, :Sspegl~e(1., Bloomster-

delene1Norvlay, attached to the Central lnstit~.rce ,)f }}':i.sheries ..
Ed1!catlon, Bombay, Hrs. Lyche of Zoological 1·Ins8·,'rr.,;:n.iversity of
B~l'gen, Nor"'ay, t1r. K.•H. AliklJ.nht.,tDirector, Ce~!.tr~l ~nstit'nte of .
F~sher~es Edllcat~on, Bombay; Ivfr. .i."iarayanraoC. (011, I'lember, Central
Board of Fisheries, Government of India and lllanav,i1l.gDirector, 1·1aha-
rashtra Rajya Hachhimar Sahaka.ri Sangh, Bombay, Dr. S.". Ling of +he
P.A.O. Regional Office, Bangkok, Dr. I{.T-{.B~in, F.A.0. 8,~b-Regional
Office, Ne'l,v Delhi, Hr. P.K. Bha-ctacharyya,:\TatlCmal Chemical Laboratory,
Poona, Chin Phuf.kong , F •.A.O., FeLl.ov from Ealaysia and Jinda Thiemmec3.a
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of the College of Fis.h~ries7 Bangkok, Tbail~:n~" r~lr.:.S'C:
T

De.y, ~oology
Department, Ganhatrt unlverslty, Assam, Dr. b,b. 0evna, lllew Ind La
Fisheries , Bombay, Sl1ri JogLnder- 8ingh, ;'JnderSecretary to the Govern·-
merrt. of India, Hinistry of Food .& Agric1'tlt'J,re, Ne1.'!Delhi, Dr. N.
B nh J:t A' C', S (Inl',-rersl·ty· Carr o ',' (, R Ill' Ii C t{aJ'1'md~r ;-:<",.•.,.,(1,a a1.·ryOol· In \.)nam , ,.'-' " ' .1"•• ~ ., v_. .L,'. • 1". _ G\. ~

Hr. I.N.Seng12pta, Indian Inst ltuce of Experimental l1edicine, CaLcotrca ,
Dr. Tadashi Yamamoto, 'P.A.O. Regional Office, Bangkok and the members
of Hekong Committee, Bangkok, vj.sited this Instttnte (hring the year.:
l).no.er report.

laboratory experiments, us Lng a "vide variety of items such
as the pnLses , grams, oil-ca}~es, br ans fish by--pr-odoc'bs and secondary
pond products (shrimps and notonecticls), ver e conducted to evolve a
more satisfactory artificial feed for carp fry than the conventional
mixture of mustard-oil cake and r-Lce-sbr-an, A mixt11re of powdered
notonectids, prawns and cow-peas in the ratio of 5:2;:2 'Has f onnd to
give the best r-esu Lt s showfng an increase of 10;S in survtva l, rate
and S mmin gr-owth over that of m1!'stard-oilcake and rice-bran.

To determine the optimnm rate of stocking, field experi.ments
in six ponds , each having,~r: ar~a,of O.O~ h~~ -vTere.car~ied out,vl1th a
view to,ra~slng a crop of flngerl1ngs~ 130-.LoO mmIn 8:,-ze, in 2-3
months' time. The ponds 'vere manur-ed iJl th or-gard,c and inorganic
fertilizers and the fry fed r egu LarLy on a mixture of mustard-oil
cake and rice.-bran. Three rates of stocking i'.e., 52,500 93,750
and 125,000Iha''\'mre tried (vi th 2 replicates for each), the stocking
r~tio for ea tla, r oho, mrigal and py"p~i!l'1:§~.92..r2i..Q,being 3:4:1:2. At
t he end of three months r rearing, desired !!,rm',rth"as exhibited only
by rOh? and mrigal and to some extent by ca t La, ,G.YJ?l'•.:i.n1f~ £.Ci.I'~1&. not

.only df.d not show a good gr ovth brit recorded a Low snrv tva.L too. A
general tendency t ovar-ds a fall in growth i;Tith Lncre ased stocking ..
d~nsity i;ra~ notic~d b1?t the di~fE;l"ence~ei~,S not. significant, poss f-
b1lity of a.ncreas mg t.he stocklng r at e :i:l,ir't,~'1er';!lth good results is
indicated. 'rhe net pr oduc t t on j:m:, the three s t ockj.ng l"ates being
~,024, 2,403 and 3,079,kg/ha ~es;Jectively appear-e d to be satisfactory
J.. ora three-month real"ln; pe r-Lod, . ,

. Experiments on mixed farming of indigeno',~s and exotic fishes
an manur-ed ponds gave (t ) a gross production of 2,112 kg/ha vhen sto-
cked ,dth 95 kg of finger1ings. Haj or carps, silver carp, grass carp,
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common carp anr' g our-arn i at t.a i.nert a 'weight of 632-750, 975, 450, 333
[',: 233 gm r-os pc ctLve Ly rl n one year; aDC., (t:L) in a (~~'p~icate pond, a
gross pr oduc tLon of 1300 kg/na vas oYca5_:1er:Ln :five norrchs , ::-.:n'simtlar
experiments in t'ltJO other conds vhe r-e , besides man-rr Lng , feeding 1:[aS
a'Ls 0 Clone and ~~}.:.0..p.1.::@.added to the co-nb ina t-l on, the /5_shes attained
a marketable size in :five mont.hs and a r emar'ka oLe 1J:L'oc"ction of .
1807-2070 kg/ha was estimated.

:~xperiments aimed at cnhanc tnc gr ovr;o and proc1nctionof....., . ~ t b 1" . t ' .c> '-'1" L' "to.!:!". ,:::a sn In Assam va ers y a.me t.r-e a merrc , .I, e r-t t i i.z.am on ano 0.1''J,J.lClaJ,..
feeding ve r-e conc Ir c' ec'1,at J'ays ag ar after an year "s s'~'dy and. the data a
are being or-oces se d, A s tudy of the hyd.r-o Logy of :~v.Tentyancient
temple tanks, 0.4 'co ..i211a in area, inE;ibsagardistrict (Assam), has
indicated that the level of essential l1"trlent sa Lt s present in the
'waters in si'ifficiently hic;h a.no t.ha t these can be 'oro::'~_'~,ably''lsed for
p. hI' . rv ., bJ l' "-f- • , , rr " , t t 1 ~1r as C1) 'cnre, J.I Sll'CB. __Y lmeo, 'JO r a i.s o 'CD,e PJ.'· e.l'lcJ 'ene 0 a a.LKa-
linity levels.

St'ldies .)::''1 'che e f'f'e ct.Lvenes s Jf va r i.ovs ~')l.:'.nJ\~nar ts as fist,
nct s cns wer e covrtLnr.e d DO"'o4ere" bar-k of' "lh-i~zi3 ""Y'(~-.p-:.;' and"~r""1+C",__ .' t • . 1. U".. v,L'.l.. "., ':., Cc, r\. '. ,L }~, .•.• ,:, '_.'. 'J,_ '., ' .. c. . '" J. I~_, v,_'

of Y~p~G..a_d_2,-P21Ls..2:..~t[l:?,P.i~Q.?PjQ:'.p?_ rr!.2p.tcmA and' \~9..n£~"j112:.8:~'c),~:pit~proved
effective bnt only at hj:;h c once nt r-ac i.ons 0 A ~:'ield e)::::')e~:'imentc onf Lrme-
the »s ef'u Lne s s of p01.1'cerscl bark of' ~8.8",-ryj}1.c;,.t..bllJ_a_a..c~i.t_2.p~?~'..1..§.. at 20 Y)~")m

in clearins unwanced fishes. Jar eX1Y:;rinen-cs \·:itr) '01' G c:- ing powde r
indicated that chlorine at 8-10 D~m co· l~ kiJl ~ila~i~ "ithin ~~3
hours. Bieachlng povde r (ca l.c l .....im hypoch Lor-rt.e ) 1!2S·-tl~Ye(i,rith
car tLaL sr cces s fOl~ :)eDJlm';iDF and Jdlling tweed t :l:j,Sh8S. In a smaLL
circ"lar. pond, a.~)on,t :?I c:eep~ 30< ():~ :' ..•Cl_~..n.~~,:t.9":'..:S_ .:.:.ru::' ::;"'(J(·:nJ,~..9..9-5U1s_v.'erE~· .i>

killed vi thin' half an hov r on an anp Id ca tion o~: J.. '):"'! .of bleaching
pm·rder'f.)el's211nrr. In an o-che 1" '0011(1,1.1 ':;m/p;allbn c:i/' ;'lG'C ~tve sa tf.s -
factory re sv.Lt;s in t.hat the f::Lshes vrer e »ar t i aL'Iy 2.::"':8c-ced D,!t
recovered later. .

SbHUes on t1,,]8 seasonal s·':cces::;j.on C).no ve rt Lca L distrihl.l-
tl' 011 O'~ 'De~i 'OhV''-OD O""(J"<"lni ('me -';'0-(,0 (·.n1"1':-·'1"111, 'j SI" rl ') ni ""~-'" "'. .i; Cl f

- .I. ,L"',""j L " . .L·,C,.o.l ....•• , J,-, " •.. t'. ~ '.>_.,-'J, •• 8e. '.~11\· CL V..L."d..J. :JlC0Urc 0
changes taking place dqring Cl 'U"feren-c 8e,:'I.80".lS obtainecj. Common and
constant forms enc ovnt.e r-ed 1;\i'e:::-8s omo :::':l_larce:l'co"'s;s:;:'e8::1::1.1gae, dla toms)
bLue..•zre ens , ciliates, suc t or La , he Li oz oa and :c,)tife:'2., but t.he
un.l ce L'IuLar- a Lga Qf1..<::1_a_ciYlJllbecame very r.omLnarrt (~1.1.r:L1V~"inter and
.Glll.a~li)...y'?..9!a..<2.n.gE_ dur t.ng January. Generally spe ak.i.ng ths 8.1f?:ae occur-r-e-.
in larger number-s Ln the s'Jrface layers vhe re as the cl-;''lii -aLc-iLes -
occ» rrec:i abundantly in all the layers i1:' t.ho I-C 0.Ls':~inc-c s t r a tification
except in JrLy vrheri there '.Jas a s ccady tacre8,se -c,0",trv.s ~he. bot.t om,
Hater conditions at 0.iff(.o.rent 18v0.l8 wer e 2.130 s t- ("te(1 s tmuLt.ane o s Lv,
Identification of' algal flore::. comnonIy '''oiJ.nC: 1[1 fisll. nonrls of Jaysac.:::,E"
(Assam) 8....11.d sQrro1'ndJ.ng ar8[1.S 1"8,8 6:me. .
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Studies on the biology, life histor:;r anc. bionomics of
.Q11l'.o)\ :gJJ11a_cl'!.1.0~t:J..e",,0: p_aps'L~ano I:§_~~.Q.g.on.~Y.~.and on thi'; S'lltli,ra~
ncssd bf.Lit t es of ,Q.b).-:"'lla..c~!.l.lC).~ano L.Z.Q.l1.J.:',.§.. 'Fsre car-r a.eo ou t , Heavy
mortality of Q.J?j_ra..~9.D.l.a.:t2):.s~at the fry 1:'e2,rin~ scage vas observed.
Studies on the feedtng :'l.8.bits at var-t ons s t age s (If gro"l:!tl1of O,.p_i..Tlla.-.
£lJ..l.~t2.§. al1dQ.p ..~1?_dj3" indj.cate?, a. :91ariktor:~c fee~ at, ·~:·heearly fr¥
stave to Lnse otrl.vor ous and pas civor-o.is 01ets 3:C 18,"0er stages ',vhlle
in 1.gg11.11l:?_, a change from »Lankt orti c to col';';mn:bottom habit was
marked. The fe cund l ty of ,Q.,b.iJl1..2:.c:1,..ta~l18. was fo';nc~ to range fr:-om 3,174
to 23~423 and that of .r.!.g~Qll1l~1?~from 9,892 to 230,000. De-caJ.led sys-.
t.emat.Lc 8b1dies s~J1Jnorte0 by life-his tC1ry s t'C! Le s showed .Q.p.ir!lA9~J.J..a.-.
tlUL and O.p..allcl.a-:, to" be tUQ distinct species.

o

Fur thar experiments on s t.andar di aa t t on of ros age s and
improvement of Lnduced breeding and hatchin'~ ::echnic11es condnc+er'
duping 1965_'65 inru.cated that (i) admi.nf.str-a t.l on of a pr-epar et or-y
101'1dose to the female breeder f'oLl.owed by a hirsher effective 0.ose
after an interval of six hry1rs is more effective than Single higher
knock-out dose. A knoclo-on t dose, hovever , has been f ound i;sefl.Jl
dur-Ing the peak s pavm.ng perioc i)hen the breeC'·ers ave in ideal condj.··
tion and the weather is f'avonr-ab Le; Ui) o"Ting tb.e 1JeaJcperiod the
fishes conLd be bred snccos s f'uL'ly by red 'CiLg the interval be tweeri
the two injections from six to three honrs 2nd giving a slightly
hLzher- initial dC1se; and (iLU that 75,000 ';~o 100,000 eggs can be
released in each inner hatching hapa1 1.75 ~ X 0.75 m X 0.45 ID (of
o'~ter hapa : 1.8 m X 0.9 m X 0.9 m) 111 size; depending upon the
oercentage of fertilization (70-~S~).

Incidantal to var-Lous expe:riments ca.rried 01-·t dnring the
fish breeding seas on at Killa Fish Farm, Crt t a ck (Orissa), a total
of 69.39 lakhs of major carp spawn comprising cat l a (2.(33 lakhs)~
r ohu (58.27 lakhs) and mr:Lgal (8.49 Lakhs ) "iiere pr cduced , Abou.t 03
Lakhs of Spawn Ilere obt atned by 1n(1) cing breeding in cat.La , r ohu ,
mrigal, ca Lbasu and gonf.us at J'ayaag ar- (Assam) ,

'·T· t' . .j.. • , ••..•• J ' • hn:l -'" . d .:I 1,.":,}. n a vi ev t o. SlmDJ.llYL1g t.ne tc c m.cue or In nceu uree-
d • f . 1 "-I- • n n-t' J --. J.. • -n.ng , or commer-caa.L pr oouc ",:1.on 0:,: I rsn seeCl, eX"Jerlmenl-S ver-o car-r rec
out to st:~dy tlle effect of jJreserve(~ extract of ptt'j,.tary ;,;lands on
th S • r: .r.a" , • •• I ~ I ••• , f ~ie pawm.ng 01 i lsnes, s .mce l11 t.no :)reSE-FlSpr oce o-ir-e -C11eexcrac l-

ones prepared has to ~)e r.s ed up imme(,~.ately e 'rJ.-18 res~'llts wer-e higher
encoo rag Lng, as extracts pr-eoar-ed in cU.s'c.iJ.led wate r c-~Dd kept in
glycerine iiTere f or-nd e:f:rective even a:ftel' 'Cvo mont.ns I nreservation.
Preserved extracts vh i ch 'irere ear Li.er stored Ln ai:r-tight bottles
were later on renlaced by seale~ am)rylles. Since p:reserved extracts
gave sedtments vhen st;C1red, the extracts vcr-o ~-:>irst aLl.oved to set:::le
down for 3-4 days after centri.fqging and the snpe rnabant flu.id alone
vas then sealed. in ampooLes , .



:F'iv~ batches of ext ract s wor-e )repal'>ed (~'i'riDg the seas on
and 34 sets of major car-ps (r ohu and mr-Lga L) Here 'in;ected after
different ,eriods of preservation (9 to 61 daysJ~ All the batches,
excepting one gave cent per cent succe s sf"'l re8'11 ts. :<;xtracts
stored both at room temnerab're 2.110also 'ync3er refr~.c;el"ation ve ro
f ound to be effective. }:>hese cxncr Lmerrts have demons t::,a'~ed that the;
extracts C Oil. Ld conveniently be prepared we Ll, in advance and us ed .".
when needed thus saving the trrnlble of preparing them every time
before the injections.

Stndies on the effect of fish ~')1;t"it9.ry norrnone , e xt.r-ac ter'
by Trichloracetic acid ('::~.C.J,.), in Lndi cLng soawrririg sbovred that
when glands of known we i.ght we re inF1srSeo. for Six lrorr-s in 1.5% '1'.C .fie
and the f11jJt injected to major caT'ps, so cce s s f'n L sp:J..".'J.1ing occur-r-ed .
in 11 011t of the 12 sets tried .. The .J1lnh!L.Ele i'f'e ctLve c oso was f ound
t o be 14 mO"/1rrr 'JOGv"-e;"oht 0'''; -'-no -"'pma1e br-e ede r ;"-"~-'",8 Vl.°ew+.o f Lndl,.. ! b ·:'-o! ',J vi -'-c;.- J, [' __'-'-' c, ,,1"c _'_' 1.)..1. !,v.·..L vl" c. {,!. . _l.1.

out whs the r any gonadotropins ',.,reI'e leftbeh:i_nd Ln t.he glands after
extraction, the immersed q;lands we r e homogenised i~1 dLs t i Ll.ed V!3.ter
and the extract injected to fishes brt '·!j.th no re snLt.. '1:11ef'a L'Inre
might be attrihnted either t o the complete ext r-act i.o-: 'O:? hormones
by the ~CA or '~o tl:e (I12~1?-t~ty o:~ the h?r~l~)ne, left b~h.ind after
ext ract t cn , be Lng .msurr LcLent; TO pr-e ci J..jate S~Ja':ni:lg.

In another set of E!,xp8rj,mr-nts, vhe n :'Jitl1itary :slands ve r e
immersed for 12 hour-s in 1.5> ~!:CA,che min inn.m effec'~~iv8 dose v19.S

observed to be 18 mg/kg. Negative res'!lts "Tore obt.a tried vhen glanes
,.1Pl"'0 Lm e •..•s ,.ro c," ... "-"S ., ") r::r'[ -f'Cf, 1 -l- co-" -. cc'!"',"'] -~ C'" Lt.s .,,~__,__. . m ~ eCt lor ,) 1101,,'.L li1.,0·)·" _ .tl J11" ,.0 .,ce"hJ_L"_ ce.:o,J._ '\,Jere
ob't a Lne d when the cl'~:rs.tion of Lmmer-s Lon vas recJ.'ce(~ ":0 l hour s . Tc..~
(-1. re) ext.r-a cts of' -"'l.°"'~l0-1 nds ke pt ""l'er -~ .0- ..•i(7 ~",\-!-"; .D r- In ' -r~.0,0 ,''-d. .J __ mJ. b(:(- .) aL.,-, 1!/, v' . 1-0 / ::eJ,J.,._;~eI ,"..LQn1,0_ ': C;l.a,)~

O""'VC> 'oos Lt Lve r-e snLt s 'I'o str.dv the e f'f'e ctLvene s s .""C' 7(:·} ex t ....a ct.s .. )C v '-' .c- _.l.. ,', \.10 •.. ul!., 'd l.-. _ ...• ..,. l"' __ ;f~'. I--'t.....•. 1.,.1.'. '-_'-''':.1. .i~.L G.

after an year r S s 'Gorage, 10 cc of -c''le eztr2cct (400 ":J:; o:f gLancs )
filled in 10 amponLes have been lreo t ino.e r l'8fri.~.;p:::,atirrr.

An eX1)erimentto determine:',h.8 effsct:LYenp;:;s of Dreserv1:3d
milt, collect~d f r omAinjected r ohr and pressrITec1 in .Rj~';,(~er"s s o'Lct t on

'- • ° 1°1 d n'" l' . . .o - - 1 ..L.' t
c orrua rm.ng ,J all, '-':'0 g ycer me , cerrcr a.r '1ge(; <lYJ.0 n:env ;:: 't room empcr a-

t1:\re C28oC) for 4 DOnI'S, gave su cccs sf'. 1 r e st Lt.s vhen er{gs stl"ipped.
out I)f inje ctecl f'ema Les I·!ere f ert t Lize Cl se:)2.1'8,te Ly 1JY the milt from
t he t oo 8Y1d bct t om Laye r s i1"1r'i'j c..,tj'1'')' ':-;'ei~" v iao i 'l-;"-,~r The f rv or-odrcerJ •• • 1. -........ v - - < --' 1 , _.1. -- c~ ~'__"~') v _.. __ .•....,1 . _'- <J" - - v - V i. •.....

are being reared separately ';::;0 f'Lnd I)"-c 1,,rhetbe:r -c'~:;J:'e ';Till be any
di f'f'e r ence in the percentage of mal.e aDC' fc,male sexes .in the proGeny
ur oduced by fertiliza tiOl1;;ritl:.t n~_lt taken. :crom~-,l~e tOD and bottom
layers.

.0

!
,
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Experiments to estimate the l"'ate of consumpt Lon of oxygen
by developing eggs of car-ps showed that a developing r ohu egg, on an
average, consumed 0.006111 TIllS of oxygen in 12 hour-s (from 1. hour
after fertilization till hatching) vh i Le mrigal egg consumed 0.00829 mg
of oxygen dur-Ing the same period (from hat.ch tnz to fertilization). It
was rur ther observed that oxygen cons-unpt l on per r ohu egg at 4 hour-s
after fertilization vas 0.0004 mg/min and the rate of consnmtrt i.on
gradnally increased as development proceeded upt;o 14 h01)1"S when it
was the maximum (0.00153 mg/min). An interestii.:g observa tion1 howeve r ,
was that there vas a Cl ecrease in the rate of oxygen c onsumptrlon
(0.00087 mg/mj.n) just prior to hatching (i.e. 16 honr s after fertiliza-
tion) •

Frrther haematological st~16ies on r ohu in relation to
different maturity stages have indicated th.at the '(1BC counts (aveTP,?;e
values) in females grad'-:ally increased from 1.07-2.42 millions/c1} mm
vIi th 'the progress of gonadial development from I to V stage of mat» ..
rity. The same trend was seen in Tmc count also vhtch increased from
964-10,680/cu. mm. Among males, t.hough the BBC CO'U1tShad increased
from 1.52-2.16 millions/c'1 mmfrom I to oozing stage, there vas a
sudden fall in the III stage. The trend in 'YBC c ount s in males and
haemocLobi.n level in both the sexes did not show any (ef~.nite correla-
tion and no c oncIus Lon cou l.d be dr-avn ,

St1ldies on the effect of ::-irr2ccUatioll. on -:::'he :leveloping
efJ'.,gs and pr osenv of Cvnr i.nns C~'('D';O S11C···7p"~+'~,,~- ';·hO'1o-1 .• ::> z r-eat

_~'\..J •• '."'") .L.1..J -- ._:.J .•~_~'::~~ .•.~a;:.__....J.. 1" -.. ~. v.\c...v V__ 'J_ .•........• 0

ma~ority of the eggs (doses given - ~~,500 r; ").,000 rj 7,500 r and
10,000 r ) hatched out normally, some fry '\,,1e1"2deformed ,':'11.0. lacked the
cauda L fin. I,Thenma-c1;re, afteI' an ye2.1"~ they 1.:Jerebr er' i.o stndy the
ef'f'ect of ,. 1'1" J' '.' •. f '1 'r- h ..L.. J x-. r aoi.a 1,10n, .ir any 1 on "~n"3 pr cgeny _ _1".e882.::~e.JeH1.g
reared in nur-se ry 'Ponds f0r ~~·'r·cher st 'dy.

Studies on storage 0';: milt at Low temnerat!;res gave tbe
.' ~ -best resnlts 'Id.th IUngel' IS S o'lrt t on cont.a irrtng J';:? ::;l.ycel'ine when a

drop of milt vas po t L1. 1 cc "f tbe s ol-rt l cn,

ITab;ral spavnirig in a set of t.rij e cte d s i Lver carp vas
ach teved for the first time 'I"rith a Single knoclc-out dose of 15 mg/k:..;
to ~he female, and, 2?4 ana 6 ~lg!J::g.to tbe males brt i-c;011d not be
ach levec., dnrlng 'Ch1S yeo,r, a.n In;]ected grass carp as the breeders
wer-e not in a good condition. Altogether 50 sets of silver ear-n and
35 sets of grass caro ve ro trj.ed, of whi ch 18 sets of t.he former and
7 sets of the latter gave succe s sf'u l r-esn Lt s 0 Dur::':::.g 'Gj:~ecourse of

I
i
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these axpe r Imerrt s , 2.32 Lakhs of SillTer caro fry and 1,,81 Lakhs of
gras s car o fry ve re pr-od.rced ,

La.boratory experiments cone: 1cted to strdy t'le tolerance of
( l3- , n • "1 novedthe fry and fingerl:Lngs 20-_~;:) mm : 01 'grass 2;~lc:.ns\-.ver carp S.. OVTeLL

them to \"lithstano. high va Lne s of tenmere:c':·re :!Ui-C:" pH (9.5),
dissolved oxygen (38 P1Jm), chlorine (0008 t o 0.2 ppm) and s odInm
sn.l.ph Ide (5 ppm l, In general, grass carp yo':'!ng ones c orLd 1t1it.hs t.and
greater r ango of physico-chemical var-Lat.Lons '::';'12nsilver caro ,

A ITlmber o~ field experiments to st!dy ~he efficacy of
j~1veniles and a0.:~lts of grass car'p in clearinp; var Lo-rs va te r weeds,

" -'-.1 °l-"~ n ·~·'·-1- and ","1 TO"" C--" Lxed c·]··"·'ra of s t Ivc rcompaGaOJ, L"Gf 01, C~"1.lJ cl CLC.L ,:.>J . .LV,.~.L Ca.l.p, m-,-.",."Cl',l, .~ .u . __ J~ ,
• J C' 1 '::)'"- ~', c3 -..~ J_ ~-- 1-- "j" It-~- :Cl ~ ..•~ ;..." -,~(,." ,-,1 -" "[. r"\ •••.•• ...., e ]' ''Igrass ana. s ca e ca.rps, 0,.11.ll.'.Ge..1S.1ve C:'. ,Lvc,v .. ,..J{l -.", J.·,~",Pla. a.r .L

progress.

46 ovt (f:: 50 sets ,'Y": scale carT) vre r e br ed -,,'ccessf,'lly
yielding 40 Lakhs fI'y.3L1:.5 Lakhs of t:'8S8 \·~el·e ;;'~'::)'2:U.'3'~, to the OrLssa.
•"'- 1 • D L • 0 . ~ " " , ° l~' ~ C)c- lSneI'J,eS . elJarUnen'c. ne penr m: lc,rro:c ca:'CT' ",Tcls-.>r8CJ. Y1e G.1ng J_. -:

lakhs of healthy fry.

Gnt content st~ldies of 200 fry (16 .•50 \TIp) 0:'.:' lil!.E.~l car s i a
from hro e co Lcg l ca L habitats viz. ~:;he 8 s tua+Le s (T.T()oghlyand f,F;~~Yc.~-h-\
and the bhe r l s (fed by th,,,; E:'iriganga, 11':'tlab and B:1,c'iya0hariri vo rs )
";:]0 t.:J "t.,o, 'D ,0' d r' ° )' 1lnu J, ea eo copep oo.s \Jj}'oaJJ:~2Jf{·...:S.Sp .•, L<o?~np.n.l:-C),. ::;pp 0 .and .'~:r:9r),§~Sp , -c0 :_'e
the major food items pres9n'l~ thro';~bc1;t the year exceo t in November

d D ' ,. "J .Ll Q.' Cl"' ""'" -~ c: ,"C")C1 - .L ••.- ~ ....•ib "In e , .•-'1...•0·!:'- s-'-·an ~ecemoer Jnen 'Jl1:o"p~C.le0 dc,0 JOG 3,\8..i...1.:c •. L.:; 111 L,.,,~ -,-ry cag e ,
DiEtoms (?J_e:''..r.o.S,5,..'ll!JEo), ?3C;t;:..o.SJ.?j119:_7 Q.()~S•.c::JAO~~J..;S.f.22.S_, ~"':JJ.l.e).1.g.and 1layic ~2..9-o
mainly) cons t:i. tnted. -:,:2. g-;S Of:;"lt contents be twecn J--'ne to September
in the e s t;1arine samples. Bl,"e green algae O!'yJ\f,-'Q.~C!,. S D ", Qs..cJ.1J,a,t.o..r_~.,a.
spp., l~t~1'..Q.9'y-~J1"i.2.sp., ,Eo.sJ.9.G.sp., [1exJ.,sJu,g:J.es3J.8,.s p .. ~.nci .PJ),,oXpl)..d.i:"}l1;'!-io:
and green algae (C1..op_t_E2.I:J].JJllsp., )h"0J~J.:sotT~~.9:.~.Sjn~~.2.s p , and ?tS2i1:a.§.t.r~F+.
s p.) \,;,ere a'l s 0 encouncc rcd , In s ome o;':~ts, sand pal"ticles cons -ci t11te.~
t1 nos 0-'" ':-11P f' e ec3 ._,-0. .L v_ ._' _. ••

~xperiments on the transnorta-cion of ~u11et f~y with and
;,.Tt thout~1naes t.he s t a i;,rere conduct ed arto r an J.:li:::,iEU,ccn(\i t.Lon i.ng of
24 hours. About 100 ~~#~)i1J~§J...?-.fry (30··~c'j 1r.1:1) CCY'I,ldbe' 'cransported in
:3 litres of es-c"'\arine va ter to 8, dis tance :-!f SO km in 4: hour-s in
a plastic bag placed ind.n 18 lit.::'e tj.n.c;odi'1;-n amyta.. \7aS f'ovnd to
help in increaSing the ru~mber of fry per tin.

,St"'Idies
max.lmnm abundance

on the grm'lth of benthic ('1.1.[';2.8 inc1-i.ci te d their
d"ring A\<:;"st to ~-ovonber as s ociatec1;"rith s :LlTI' 1"...;CcJ''''; r

.. ~,

Q
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high fish pr odnctd cn in bhe r-Ls, Observations Ol1.t.he hydrological
. , . 1 ," o a '.J- '1.J-· b tconditions of the bhe r Ls 3. 80 S'j'1.r,;g;eST:;eca oervrn t.e c or-re at i on e-

veeri the chemical n,::trients,. algal abundance and ~:'ish yield •

.s .~Jeed control~-------...-..-----.•.~ ...•

Beinfes batLon (he to the inl,res S i)"f -..at er 'rya cIrrth pLarrt s
v l th inflow in a tank cleared dur-Lng 195~1:-'SS was ara rn treated vd th
4-6 kg/ha of 2,4-D \Tith adc3:Ltion of El. detergent 8.n~ ker os ene at an
approximate total cost of ::,,~.70/- 'per hac-care. La'~()l"'atory expe r-Lmerrcs
h . d· t 0. .l.. h s: '- 1 .1- J ') .o ') L D ( nOr S 0 c '",' s It ') LsL ave In lca e v _aL,aL; _eas v _-<J mg oJ. ,:.--:::,' ',Cl ,; CJ_,'m a
necessary to kill o Lant s 1•..reis;hing be Low 100 gm and that the marri.mnm
lethal Close is. dire ct13T co:r:relate cl 1;:i t.h the we igl1t 0:" the plant.

Field trials c\'~ring s ommer ,,-i th 2 4-D s oc i.-m salt (T{3.ficl0.8-
80) at 4-:3 kg,/ha mixed 1,d th CL small close ot d.eterszent ('Snrf rat

-1 - 1 ,.0.25-1.0:.';), c omp etely 1'.1JrooteCl'pater liLy, ~TYJ11pJ1..a.e~C!.,s.-t.e)).:..C!...t_~permi-
t t ing easy manu.a 1. clearance.

In a field t:rial, injection of C.2% aouc o.is et'l~lsion of
Tafazine-80 (active im.J;rec.1ent ~)imctzime) at a depth of 15 cm and at
the rate of about ;2 gm/sq metre, did not shov any appr e cl ab Le effect
upon a mixed stand of y or-ng ,G.y'p§l'~\~~~.and BJ:.e.Qcp.a}:'J.s.dj'ring an observa-
tion ~erioe of 2 months.

IT:. another field trial, about 80% of C..eT.a':~.52'p..£J):.1.-.(~JIl~E~He):s,:1l
vas redn.ced to a sludge at the pond bottom in abort b,{o -re eks "hen
treated vJi th ammonia at abo-rt 11 »pm rT. left over s carrtv plants were
then netted out 8n0. the s oeedy ove i-gr-owt.h of ?1Jil"...ode_Ja_,, originally
pr~s~nt 1 ?:rer the entire va te r srvrf'a ce he Lped I n che clri.ng fp.rther
r-e i nrcs ea ea on,

ConroLet.e kill vas obtained i'iith acidified mud=pe Ll.eted and
crystalline coppe r sn Lohatie in Hvdr i L'la z.nd Lipmanthem1~mvhen appLLed.. _. . ....•.•- ....~...-.---~ . _ ... - .""'---....- '-'---"-_ ..- ...+'0 • S -L., • I t & .J...".. .. 1 . ., h
v r-a i, e 'J!1e coppe r-o.on concerrcr-ac i on L,O0 ppm El g ass Jars In -CLe
laboratory.

Observations made on the nresence of CO-'.J")erin natural
i1aters v t th and vIi thont weeds indicated tha t t.he ';!~ter (,.,10. soil in
ponds "vi!h weed s shoued a range of from traces to 0.03 PJ)m of copper-
a on and I r om 0.06 to 0.10 mg of So Iub Le COD'0erne r 100 zm of soil
respectively; in those ;:litho·"t vre eds the r e spe c'ti ve va Lves ranged from
0.02 9pm to 0.1 ppm of copper ion and O.SS tb 0.14 mg De:r 100 gm ofsoil. ..' , ..



10

Detailed field ex~eriments were carried rr·t to determiTIe
the response of differen';~ type;,; of p ond soils to Cl mixed Lnor-g anl c
fertilizer, N_9_K (18-8-4:), "sing j_t (r) ';0-,:1.0-:?,O(l:-F?,':)S-K20)kg/ha
in one instalment and in three ('.:1.\710.e0 .los e s , Hoc:er8.t~·ly a Lka l.Lne
soil l;Ti th very 101;,! available }[lOS l)hoI":),S S~~()"'8d tlle nax5.1I1':'m res nons e
to the fertilizer, Lnc re as ec' '~)~'oC:"ct5.on be Lng 47200 and 353.2 kg/i.la/
annum for s i.ng Le and c1i'dd8C1 d os es of ferU,l:izsr, In s~_:l.;:;htly a Lka Lt nc
soil v:ith mec3.j_':'Llc oncerrt rat.Lons of c-'.'Ja:1.J_able 1.1itrogen.~ phos oh orns t
organic carbon anf total nitrogen, t~e ~es~onse W&S 188s marked, ~he
Lncr-eas e d pr-oduc tLon being 194o~3 ant ;::;~S.7 lq~/h2janrt'r1 :eor the "GIVC
+ ...,-1- t;s ;"T .:l_Y> t.e Lv "'CJ·.:Jl•C s o'i l v ith 1"'-7 ''''T',il-~)le n.it r oz en ClYJC~·vreo.v]'Y]enG • l·"u'.le.LaL..~J..JCc _l.~ co ' __ ~_ " v. __\) ·.'·..VC.._.:-L •. ,_ .c.-,-v (') .... c.,.~ ••

" "1 -t J 1 ] 1 -, '. • ., " ,ph os ph or-ns !Save a poor r-es pons e '·mJ.. _s n10o.C\raC8_7. .:.. ,{c:;, ·:_:CleSOLL \iT] 'I~t
101.! available nitrogen and organic cavbon and very l;:i.2:~;'total
alkalinity of water gave practically no response.

Detailed soil sam~lin~ of the 284 acre sit~ ;~oposed for
Experimental ~-;>ish?cl:L')11'::-et TJanna vas d one 0 un:' p Lca.l ly , ';:;\e pe r cencag e
of stone and sravel in .1~~;C' vh oLe s amp Lo a'):..")eoLr80.to lJe very 111g1-:.
Eechc:.nical analysis of ·~b.2 soil ~r2,ctJ.on s hove d that i'c contained

b J_ r:::.0,c1 +' " < ."., .~' rv s • '1· -r r, • " r: "c1, ,.,.:~ c'''; 1 .'- S''; 1a oout U"') OL s ano, c oa r s e anc r i.ne c.i.ay cnc.)j,·0 "J.~.L.L'-'~' 0.,-
reaction vas ~enerally ac tdt c (DE ~ .0-6.5). C;or.centl"8..t~i."ns of Ylitr0c;,;:

.• r

and phosphor-is "reI'e extremely IQ':'}, be i ng ,less t.han 0.:)5.6 'J.rhile org2x~~-_(;
carbon a l s 0 showe d 2. va Lue Lcs a than (). 5~.. ' .

StU0 ies to dete:emine the efficier.cy of ('~j ffe:-'ent ty:)es (if
nd t r ogeno-vs ferti11 ze r-s in the pr e oar-a t i on o~ n .r s e r-y )onds VIere :,.2C.'';
\\7it.h thre e 0 ifferent tYDes 'Jf n5.t;ro2;eno"s f(!rti1i z s rs , 7iz. C .i ) "1.'1'-:: ~
(;J") ca Lc Lum amrnon Lrn n.it r at.e '-~I"")O' (-!-"-~' m orrium c ..• ·.'.·1,,·,··-e 0""1 rl·<··i·\"~l,,~ - CCJ.. ' ..1.'. c."ll' . ~,L._· .t.,l J. • v G" L..c dJ.). __ ,J. -'. .L) cL m. .'.! ,C') J.. :.!l.tc..l. G ,1,- <:.- (> ' " '--<o~"

ent nltrogen bas is ,(! 70 kg rUh2, aloD..2;~li-Ch a bas a L d os e of snper)h 08 ..
phat;e 'fj} 40 kg P2 ().s/llCl.. Rohu S D8.1Jl1 vas reareo Ln t he o ond for' 15 days ,
~" "1 • f -1- ,. .C> n - .. 1.-,' '1 • l' ~UvJlng 'co ne avy 'm .o s eaea on <}.LJalry"~sllrlmps, ·c{J.e svrv iva , a.n ger:.(~:::'( ..~
"JaS very poor 0 The res·tlts Lnd l cat.ert that '~hp. average 'JrOdi:c-c:Lon of'
fry by '\;J'eight pe r pond was 8.01 kg fO::".l"'ea, 0«)8 lq:: ?'Jr caLc i.um-,

• • .J--.l.. '[- " 0 ., . 1 1 ' ., ~ammoru.um m.ur at;e .:CcHO .).~,.!{r:; :Lor «mmorn..·"rJ S;·._~)Da.-cec:.S ag aa.ns t 4:.0,.J kg
:Porcol1.-crol ponds. '-rho s'~rv:1.vc1.l :i":Lgures Tlere 29-.80' ::'0:':' I'Tea, 20.2'~ c

:~OT' ammorrl 'm S", Lphat.e , 8('~)r,,:c calr:;F:r:1-ammo:J.i',ffi l;::. ':~r[',to. and 7. 7U!, for
'In-createcl. control p onds ,

Ec()J_ogical st;-;'i,Q.les of ;5..S}I. P()l'lC~S ~"it:hs pe cLnI r ef er-ence
to bottom fa"'na inclicatecl stg'1.i:fic,'3.~'1t ('if:: e r-enc es ~Je';~i!l88n the s t ocker
and rns t ocke d por t i ons ~ th81l1.S t ocke Cl.,'00rt~~ on a Lways ::.;'101-,ringa hi :-;he:::'
concerrtr-at.Lon , AV8.J.1able m t:L~o:;en and »hos ob or-us in soil 811m-le6 8.
s Lt cht Iy highel" va I ....e in the uns t.ocked cor t t ons e .

c.
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7. £.:1?h j).1'_oQll.CJJ.Qll~a.P2;..-:?~m12J.Y_2L.JJ.SJL_.s~E2..e•.d_

Incidental to experimental ?isb c;lJj~"lre at -the Kil1a Fish
Farm (9 ha wato r area), 2173.5 kg of- carps, 1155 kg of lil_@i_~~and
miscellaneous fishes ve rc sold in addition to 30,600 carp fingerlings
realising in total ~.9,142e53 which was hande~ over as cash to the
Orissa Fisheries Department. The de par tmenb was also supplied 1;Jith

o 572 kg of carps and :r.iJl}..P~:la..,91.5 lakhs of car-p s pawn and 31,735 carp
fry and :fingerlings, the ca Lcu La'te d cost of 11h:i.chcomes -1::;0 about
]::.11.029.00.

26.64 Lakhs of spawn and 2000 fi:,J.gerlings 01:' Indian major
carps were supp I'Le d to Andhr-a Fisherj.es Department. Chinese car-ps
we re supplied to var ious Depar"cments as me nt.Lone d be Low :

S tat e

Hadhya Pr-adesh
Delhi
Hest Bengal
Andhr-a Pr-adesh
Himachal Pradesh
Trip1}ra

:i00
1000
;'2000
2000
200
2.50

300
500

Private parties were supplied 1"rith 1 ,450 f:c...y of grass carp
and 250 fry and 2,150 fiu-:;erlings of Silver carp_

1. Fisheries of freshwater rivers~ ..• ·~. __ o _ .•.. _ ..• ~•.•. _._._.., .•..•• ••• "'_M_._ '- '_

Q • • J hI ,. 1.. , r» 1 1 ~. t 5!.JpecleS-'1;J1Semorrcn y esc i mat.es of 118.1 _ane i ngs a cen-
tres on the Ganga CK.~n::)i11'"yar:kn~s~, ~:'~~r\ -'~atna. QIlO B~~galpo:~),
2 centres on the Jarnnna (Agra ano ~'::l8.c1lap·.;r)and ODe C2!l .r e on cne
Padma (LaLgo La ) ve r o corrt Lnued fI-, rin0; thp year }(jS5- r ~3(;~ The es tima tea
annua L total landings at the above centres arr onnt.e d to 775.85 tons as
against 728.8 t onncs of lC164- r 350 The br-e ak--up ;)f the total landings
is (a) Ganga - 422.34 tonnes, (b) Jamuna - 287.3 tonnes and Cc) Padma..
56.21 tonnes as against 290.0 tonnes , 311.3 tonnss and 127.2 tonnes
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r-e s pe c+i.ve Iy of the 'preceding year , Ti.le c'~ecliLG in G:-1e landings by
47.(ne; at Ia'Lg oLa centre a opea red to be ()'le to u.:e J:'a~.l'!.re of the
Hi1sa fishery. The catches from the Ganga vere Comin2ted by cat
fishes (20.72cS) f ol Love d by Hf.Ls a (20.40r.;) and. Carps (li~?13;~). Other
miscellaneous forms comprised t.he rest of the t.ot.a L, C~a:c-pswe re

abundant i:L'1the Land Lng s from Jamuna cornpr'Ls Lng ,45.98(1, I)f the t ot.a L,
, , . C . 1 "D' ..l- • J ., c r-.: , 1 !-.L. ~-:11e specles .. ,.J'n.r_1K.B.__a, com:;rJ. !) v:::..Tlgco neal~~Y ;J\J'. 1.:::1 ".:;.~e'vova;:L gro'~p
t'ol Lowe d by catfishes (23. ::37%) and Ei1sco;. (13. cn%). 5L.sa cont r Lbur;e ('
+0 over 04°1 0'1'" t.he .f.r)+""-: Land i ncs "";- ':'l-"c, T'-'10'c'!~ ..•·":>"·:-·1'(·"·u :I _ !J __ V!J. tJ J •..•••••.J.. _ C'.J. -..L b et. v /,._~... .u_.... b _et .,.,'.-._I.J_ -.'

•

~)t'1.dies on the age .?i,),::::~. s i7,e compos i tion of the commer-ca.a r
catches landed at 2a0,ia"01:1" fish as somb ly centre. wer e corrt Lnued and
a Lt oeo che r <1",052 s pe cune ns of 1'11'::',:-;[,,1 '(\ro,I'e e::clxn::Lnec' C:'l"~~ng t',e year
f or this pur-pos e , Ana l.ys is of 'c]:i,e leng';:;~! f'1"2c·')ency d"-'·:J:J indica tee:.
that t he o ommer c l a L fishery was re~)~C'3sE:d';G6. :"3'" J.l;Ji'i:ri '~~l",'::i.1smostly ,
in t.he Lr 2nd and 3l"d year of life~ a cc oun tLng :i"r)r as 'in~ch as 30 0 ?CY'
and 57.5;3% r e soeo t i.ve Iy of the anrr ia L ca t ch 0:;:' the s ps ci.es , OD,,)yf..:',=.'
old specimens entering the c omner c La", t'ishery='orned o"lly 2 o3Z~ of p
the tot~l catches. The percentage compositioL of older suecimens :;:':rrr;
4 year class onwards showe d .tl sharp decJ,i:':18, j.nC1icating:~hereby a
heavy e xp Lod.t.at i on of 't.he younce r 2,2;8 r~rc.n'cS~ 0'

Scales from,2S0 s pe cimens of Th:,ig~.,l--"eJ'e .cL:!' '?xamine(~ fo:'
ctge and gr.ow+h s t.udLo s and on -~~'l.(; iJas:~c: ~)J~ re:3'~~.J~.·~sl)Jt,J.iD.ed t:~!F 3j.20;;
of. Hrtga1 at var-Lor.s ages y!ere fa :,:;:-'(:·Cc ")e '.3 -PYlO.er ~

Year

J
Ti

TT';'
.'; -' .• 1.

I7
V

lIT
VII

1I11 I

J58
::~4'±
'?3 :.

() ,.0,;
'.Y:) ,

. ()21
959

These resl! ltsare 'le 11 compar-a b18 to tho3S (;~:::ta~.ned by 1',:'''
Pet ar-s on+s met.hod 9""0' ",,-- ~IO·'-'L.~ . +l -t "1 n d' .. ,
.t. v'-' 1.::> i"~ IJd' cdl I, ~-',\' YL __ 'J v.Lng "fl'3 ")Q).y:--:Oo.a._~:r(~C 'ency lS'G:ClQ"~ll :::.,)~'
on cm 8.1"1t.hme tic pr obab.l Lf ty raper and agree iD ge''ler;oJ. ',,7i th che pc<: .~el .-
of grOl.vth of m:rigal in t.he GG'.nL~C=L at Buxar •

a

i
:
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Hard parts of Catla, other than scales, ve r-e examined for
ageing the fish. Though vertebrae, oper-cuIum , first ray of the
uectoral fin and otoliths '1I,7eretried, only vertbrae yielded promising
results. Biometric meastrremerrts of individl'als ranging in length from
217 - 685 mmwere recorded and their gonads nreserved for determina-
tion of stage of maturity and feci.'ndity.

Specimens of rohu, ranging from 101 to 1020 mmin total
length, wer-e ana.lysed :for determination of age and r,;rmoJ"th.Analysis
of the length freQ'J.ency data of Rohu, collected from the commercial
catches, indicated the participation of 18 size groups in the fishery
~i th !he ir modal L'lengths at 135, 200, 28~1 335~ 4~0, 445, 5?5, 545J.. ",
025,075,715,705, 8151 845~ 885,915, j:35 ana. 9.,5 mm. Of -chese, ~lSI
Hith modal lengths of 1:35 and 200 mmwere landed dur-i ng :=.~H·.A.l..J"" Septem-
ber - February \"hile those 1;Ji th modal lengths of 33b mmand above
\.Vere landed all r-ound the year, being maximurs dur-Lng the monsoon ,
Scales, oper ouLar- bones and otoli ths were examined fnr evaluating
their use for ageing the fish. iJhile tbescales and opercular bones
showed gr owth che cks , the otoli +hs were not found to be 11sef1),1:"'or
the s tudy ,

Gut contents in the case of in.diviclimls ranging in size'
from 76 - 200 mmconsisted of 70 - 90es sand and 10.-':~O% plankton, the
latter comprising mainly rotifers and diatoms. In the case of those
ranging in size from 200 - 500 mmithe g11t «ont errts consisted of only
40 - 50% sand and the rest phyt op ankt on , comprLs Lng in the main,
? 12.tro,gyr.~, .An~aJ:>.Ji§J1§.,Ro..s.to.c.,It=i:.CT.o_CYf>_tJ.,.s,,er c , Examination of the
rectal contents revealed that bInc -g ro en a1e::ae Here not digested.
Green algae appeared to cons t l tuto the most important food of the
fish, ranging in length from 200 - 500 mm.

Specimens examined for biological s t-id Les ranged in total
length from 222 to 585 mm. A total of 2,453 snecimens were measur-ed
in the market f or Leng th-c'r-equency sti~dies. Age and growth s tud l.es
Vlere attempted by length frecp:ency method and by the examination of
scales • The scales examined were from specimens meas or-f.ng below 500 mm,
Leng th frequency s-Q~dies ilJy.strated that the commer-cf.a l fishery of
1•.C!_Cl::.~Jl_ was represented by eight ye ar classes. ':1:'hemean length
calculated from length f'r-equericy s tud tes ve re compared vIith the Leng t.h
calculated by probability paper method , T?e size. at ~g~s calculated

.- .!- ''\
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by the tvo methods faIrly agreed. The back calcnlated lengths as
determined from by different methods are gtven be 101,! 0

Age gr oup Proba of.Li ty ?etersen IS Scale
... --.-"..,. ~- - ----...-,.....- p_aJ:»e.J'_J11~~cJJ...Qdm!'2.tpg.6· .-. --_. n.eJJ:~.o.q.

T 155 1c c:
J. ,,_,.)0

IT 290 32':';.5 ~,,94 '"
IT I 390 38-6.5 271
IV 460 476.5 45'S

1[ 54:5 5J_().5
TT -r- 615 626.5\, J.

VII 680 716.5
VIII 740 80~3" 5

Voll@etric analysis of g11t contents r-ovea Lad ';:;he follOl,iiLf:
percentage composition ~

1.".t3. '7 (24.7 + J. 0.'0)
S.7

4<1:.0

A1gae and Diatoms
Cr-us taceans
Decayed organic matter-
?otifers
Desmids

1.0

Thus the :fish 1,JaSf Q"nCi 'C~ subs is t rncdnJ.y-:m phytoplanlc")'~
and decayed organic matter. These i terns \,{("rs encol'r'~~erGd in 'che-S'l'c
cons t s terrt Iy all t.hr ough the year.

The gas tros oma tic inde'x was observed t o t.oucl: the highes t
in Harch (7.1 for 0'" and 10,8 f0!' 0 ) :::,::''10 l.O"v.TSst in J"lly ,.(4.4 for 0'

and 4.7 ~ L

The specimens axam Lne d ch'ring th:~s '}erioeJ. "JeI'e most.ly in
the ma tnrtty stages I to V. 0

Aor of total length ranging from 105 to 1)75 nm we r e
represented in the comme r-ci.a L Land i.ngs , Fis'1 v ich mod .. l lengths a t
175 and 235 mm ve r e landed by the commercial sear d!)r:Ln.:;· the month
Nay to September. lars:;er 1'5_2hvJith modal lengths at [>?-5, 945 and
975 mmves:e landed c-;"J:'.'"'j_ngJanuar-y to May and in December , Ff.sh v ibh
modal le:.g~h~ ~t 3~~1?~51 ;:45'1.:~1~~ ~5T5,~~S~" ?:5)_~~~ci,85~mmTv.\<Tere
landed d v,.r mg all GDc;; mont hs , b _c:' v.le_U.nc'Lni,0 t.n cne months l:Jarch
to Hay ve re of hi.:;heJ:· magn.l.t cde ,

o
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The possibilities of 'Using hard parts like oper cuLar bones,
oto11ths and cl.eLthrum for the estimation of age and gr-owth in Aor
were examined in detail. Cleaning agents like glycerine, cedarwood
oil, clove oil and kerosene oil we re. us ed , t:Jhile otoliths and cllithr~J.m
did not give encouraging resrLt s , opercular bones cleaned in glycerine
indicated the presence of markings, the authenticity of vh tch as age
indicator is" being investigated.

Fishery biological investigations on the Bhagalpu.r popula-
tion of the above species \YaS als 0 continued. 1Jomarked variation

C:l viaS, however, observed be tween ·the popn Latn ons of Al.Lahabad and Bhaga 1-
pur at different ages 'I.'Thenthe resu l ts were compared. It therefore
appears that the pcpr.Lat Lons of the above two places 8.1"ehomogeneous
in nato.rei which is fl1.rther substantiated by the comparative length-
weight re ationship of the popuLa'ti.ons at thes e bvo centres.

MY.s tqp~ COs t~_olLa~~~) e_~.e.Jlgll_aJ2-~

Length freCj;l.ency analysis of 1991 specimens by Peter-sen ts
method LndLca+ed the presence of 10 age-gro','ps in the commercial
landings at BhagaLpur- centre oJ1ring the yea.r 1}nder r-euor t , The modal
values of indi vf.dua L year gr-oups along ,,,i th the Lncr enerrt of lengths
between the succeed Lng years are presented be Low ~

Age group Hodal va Iu es
'._ .~ .J,.I1-;,. }D-1!l. • " •. _"

Ann»aL increment
.i.}L.J..0_ng~t}lln...JIlnl_.

o year
I

11
III
IV

V
VI

VII
VIII

IX...,.
L\.

170, 210
330
450
550
570
770
E70
930
990

1050
1090

1.20
100
120
}.OO
100
SO
':30
60
40

Irid Iv~dua Ls oJ·~ '++" .,..nc in +'.,... "'05 .'-, 1'"''-'5 . th '. ~.!. "~ . .1. ii" IJ\ •• .L 8....~.,.... g 1..!. om ',,' v 0 G { mm.1 'l;1J. __ mocaJ..
lengths at 385, 485, 555, 545, ''385, 755, 805, 865, 9?5, »35, 1036 and
1095 mm1-,ere represented in the landings by the commercial gear. Fish
vIi th modal lengths at 385 and 485 mm. ~·Jere Landed dr-r-Lng Hay"to SeD~en:..-
ber and those with modal lengths at 925, 195, 1035 and 1095 oyring
January to April. Fish of m002l lengths 555 to 865 mm\?ere landed all
t.hr-ongh the year, but in higher magnj.t1~de (hring January to Nay.
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Opercular bones, otoli ths and cLoLt.hz-nm v/ere examined for
the estimation of age. Otoliths and cLei thr-nm dLd not s.iov any mar-k-
ing, but opercular bones, c Leaned in gLyccr-Lne. Lnd i.oa ted the presence
of markings, the auchent.Lci ty of 1,'hi eh as age indicator is being
examfned •

Stud.ies on the mat nr-Lt.y and fecu.ndity of 0...TJ~tlt..in the
river J'amuna have been completed by 'sing ova-diametAr measur-ement s ,
It was observed that 50% of the specJ.mens examinee ve r e matvr e at
295 mm. hl1ereas during October to April, ~mmat'>re and maturing f::_s~
'Here dominant mature inc5j_viduals a.ominate c1 d':;:rilJ.g l'1a:y t 0 h:igl.~St.
60% of the maiure specimens examinee. occurred in J;;'.1y Il In September,
spent gonads 'vere enc ount.e r-ed , ~:'his ine!Lcat es tha.t t'h.e s pavm.ng
seas on of lata extends from Hay to F.'·lg'1S-C and t.b e peat is probably
dl1.ring In ly. Month-vlise ~;(mac.()somat i.c index vg,S ca.LcuLa ted indepen-
dently for the years 1952 and 1(';;:)3, and it vas observed t.ha t these
va.Iue s "Tere hig}l dur-Lng }'Iay to k:;.gi:.St in 1,::1()2 and drr-Lng June to
J\.Ug11Stin 1963. This adds f':rther v,Teight to ~te obs ervat Lon that the
s pavnrng seas on of ~~.;r~~tAis from j\1ayto A1; G~'st.

To examine the feeding intensity in Rita o'::I'ing different
months, monthly gas br-c--s ornat.Lc indices wor e ca Lcit Late d independently
for the years 1962 ano. 1963. These Lndices point to the variability
in feeding intensity. The Lowes t va Lnes were obca i.ned 0., ring Ju Iy and
A'_'gnst, the peak breeding seas on.

o

Observa tions for assessing the compa'rat Ive or-gard c pr oduc-
tion in the Rivers Ganga and the Jamuna , initiated d":>ring December
1964 and car-r-Le d ant only in the Jamuna till Harch 1<)65, were extendec1
to the I}anga ~~:! p. To have a clear p i.ctur e of the pr-oduc tl on , one
centre each on the Ganga above the confluence and be Lov the conflnence
wa s selected in adC1.ition to the one on J'anrrna , The 8[.,timated primary
or' a~·" t· ,-' l' , h ~,.. I I ~ •garn,c pro J.,C a on 8:CC(}e anove cerrcr-e s s ove c -;.;na-c -CkLe or-garu.o pro-
dnctii on was at. its peak in June in the J8Jj:F~18. as we L'l, as in the Ganga
above the confluence, but J111y mar-xe d the peak yel"'iod in Ganga be Low
the confluence.

o

To find o~~t the correlation betwecn the A.:')IJ:ndanceof nLank-
ton and primary orxarri.c pr-odirc t.Lon, s tmd Les on plr-nkt on were also
conducted at a11::::11e three centres$ ':::'119 phytoplankton peaks generally
??incided vith pea~ periods of, primary organic procnction, except at
1::Qecentre on the v.anga be Lov r.ne cont Ir-cnce ,
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(b) Kosi river
•....•.----..- -----~.,...

Landings of fish from the above river for the seven~month
neriod January to May and }\Tovemberto December, 1055, \.:Jere estJ.mated
to be 66.98 tonnes. The bn Lk of the landings "JaS that of 1i.aJ•..~. a~~
which formed 62.10% of the total catch. The maj or carps contn-Lbubed
to 5.99% of the total landings, out of 1!!hich Q..a~t~ .\t~J;)e.. dominated
'vlith 46.03% in the gro1Jg total followed by Mt,?~ ~ohj.'l&. (30.35%),
,Qir]j1...in.,a... m,rj,lllt1a (22.14/0) and ,IaQ,e_Q9.,aJ1?§1..§2(1.48"~).

(c) Jl$.~rp1.a9-a ,r:iv~r:

,hq.p.2J ..•n..£§.

Observations on fish landings at Hos hang abad we re c ontd.nue d
and the annual fish landings at this centre ve r-e estimated to be
33.78 tonnes as against 32.32 tonnes in 1964, shmJ'in,;thereby a sLi gbt
improvement in the commercial catches.

During the year, carps a cc onrrt ed for 58.9%', catftshes 33.4'"~
and other fishes 7.7% of t.he total catch.

o

Carps con+r tb» ted to 58.9% of the total ea t chos , lC?~1.: :toJ:
vhd ch was the most dominant s pe cies in this ~ro'J.p, made "i,p aborrt
28.0% in the annua l, landings and ranke d first, '.;Tith i:~;s r~narterly
contribution ranging from 20.0-33.0;'~. Age f,~('!)1~pS 1I-Ill (281-400 mm)
and rv-v (401-508 mm) of this spec Les r:crrcT'l.·'1.ted 33.61~ and 40.1%
by weight. This species made u,p 25.3% and 7.5% rest"8ctively in the
cast net and long line catches. J§J?§2 [.im.bJ:~.0_t:.n?,the r.sxt d oml.narrt
species, accounted for 17.0% in the 'i~ota:' c.?..l.;ches and ranked s eccnd
(17.3 to 22.0%) in the quarters I, 11 & IV and third (9.3%) in
quarter III. p.ge gr-oups IV-V (310-411 mm) and \TI_V:::l (412-520 mm)'of
this species we r e the most domf.narrt and made 1J,p4,3.1;'; s.nd 36.SrS by
weight. It contir-lbute d 25.1S; in the cae+ net fishery. other Lmpor tant
species in this group 1V-ere.J!3..P_E?~Q. .9.•a,lb.as'l (.<100%) ,CLi:'_rh,il1£.,lD.t..i.E..a,J::§:. .
(4.1%), .I9p"e.Q. J?..a..tii(1.6%) and C?tJ.•?i ~ag.a.:. (o.6~L .1.0_be.Q.0.LQ£.h_E?i..llill~1
1.K..op..i..11§.,.C.i.•rl'hilW-_r~2.. and '?nnJ;j.2..8.. p~01:Cl.nE-_'.'.Tarethe other carps whLch
together made up 3.7~.

Catftshes, whl ch came next in the order of ir:rportance,
con.c~tituted 3~.4% in the '-annual 1andin~s. l~_'t1s~seel1p'.J:..f:k, the most
domfnarrb cat.r tsh , accounted for 12.2% .m the total annua L catches and,
ranked third in the quarters I (15.6t.S), 11 (12.1·~) and IV (14.0%).
55.2% (by weight) of this species vas represented by size gr-oup DJ
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Observa U_ ens ":--Q age Is ~L~0 cO':'C::Jos:i_~ion0:''' jr[;}C,rJ0arit fisheri2s 0

of the s e ct l on of r:tve:.:-- nnd e r i:1.\l88~:;:Lgat~_on '}eI'e C:;l~_':~~_E',;,eddur-i.ng the
year. The per-corrtag o comp os i i.Lon by \Au~i::;lJtE'~ld. estimated ITlJ.IDoer o:f
''''ish of var i 0'1S "'ete:. zr-ou os "u-,-nC\ f!el'-:p-~~·,,'ne d "', r-esue ct :y'" 1'0"'" ':-()"".1- ~ a. l..-•." 0~bC:; _.} . '~_t"1 ~ V..L t:;; __ _~l. •..•.....1. v\.. .•.. ..l. -.r-,; v _.1. .__ ,J_-'I V .•."-::-_'

JAQ..8_? L:!-_mpl:.i_aj;2-l.§~and B;.i:~2-_ p.?-vi.IleJ.'lt~a~;~,§.~.In 'i:;ite case of ~~aJ).§-J~..g. a_t~Gl1.
Jtl:s_tl:1.~ g_~ngl1,.8:l~,ttY!?-",t21~'-?,,,.oL and ,I£:..1?_eE_,:~l,l.~:;:"s!'~,t~~le jlltLre size ran,c;~
"vas arbitrarily divided into f01;r S 'i z e grcl1 ..lJ.3 andl;he ,;:orcentage
composition by "might and es t l.maco d noraber C.r fisll cf' va r i oos size
g:;,..•c :.ijJS ',lere o.eterrline0. b 'J'he r-e s» Lts are talTI,lateo. b810'",r;

AG'~ .C ONf' OS :":'1' I OF
• -.'If •.•• • ._ ••••.••••• ;.,>-., •••• , •• ~ •• ,._.~ .,.., _. ., ••

O-I
II-IlI
IV-.V
VI & above

100-280 Cl r} 4,454.J 0 J

281-~b00 33c " Lt r)71:) -'-, "t(C1J_- ~)IJ5 -to .1. 2 8~Q.J, tJ'J

S06 tv ao')ve 1:-".4 450c:

8:'~-?C8 -. 01 ~307-'
:?0'J-S09 11 <:) 1,398» 0,:..)

310-,1:l1 43.1 2,934
'U~-S2C' 3:~,,5 1,305
521 (~~ ':?,0CVe 8 .•(J 10S

J§.b§.9. fiYQ.br:la t2~s ().~],
11- III
IV.-V
v t,VII

VI:r I .s. a bovc
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Bita navJl~~J_~t~~ 0-1 75-123 5.9 4,489
11-111 124-163 15.5 :3,580
IV-V 164~203 30.1 6,674
VI & above 204 & above <cJ:8.5 1,647-------~---------------~-~---------------------~-------~-----~-~---~

COM003ITIOY_. --..-- . ..-.....--
I

11
111IV

I
11

111
DJ

Onto 265
266-470
471-650
S51 & above

8.2 ,. ~5.50
8.1 508

33.5 822
55.2 ~174

4.3 806
21. (-j 1,118
37.5 514
33.5 189
0.1 24
/l n 205-.:;:. -'

34.3 0528
SO.7 314
0.4 26

.?1. 8 547
'?1,,5 1,108

"-)• .3 109

Unto 265
265-470
471-650
:351& above

I
11

111
. IV

lJp-co 265
255-470
471-550
651 {le ab ove

Iabe 0 ca'Ibasu...•..•...•.......•"".. ....-.~..•.......-..,.. ..--.- I
IT '

III
ITT. v

'1' ] rs'"p·GO .0<..

16<3-320
321-470
471 !{ ab078

.' . . .-- .•.•.~--.------------.- ------ -.....-"',.------- •..•- -~.- ..,.•_ ....•- ""• ."..---.,"'--- ....•..-: -'.'''-'''- ..-~ -~-- -----~ •.• c.,

o
In 'order to determine the flnct:lations tn tbe r-e LacLve

abundance of fish, observations on catch pe r...urri t of fisi.:ing effort,
mainly in respect of cast net and. Long Li.ne onerat l ons ~ ve re corrt Lnucd
in the river stretch under investigation. T'ne es tLmace s ~.re f1'rnisheG
in the following table:
CAST NET
'~-"--'-""""-"'"

Total
creart:..::._._ .__

(-35
227
156
153

No.of
}l.olt:r..~_
899
973
781
690

Catch per gea:t.'"
I.ler. hou.r•. ._

January., Har ch
April-J~J.ne
Jl;ly-September
October-Dece mber

0.515 kg
0.5 kg
0.781 kg
0.553 kg

I

i
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Dominant species: :tm::.~().r. (26.3%), .w.jJ~e..Q.f.tlPJ:1Lir:,2J··'i. (26. ~110,
'. I~J?e_Q.~alb_a.§ll (8.1';S) and :'L9:..lJ-p~q, §...t.t!J.(7.4%).

Total
~e.9.r_

No.of
hg:·J;~:s_

Catch )er gear
ner hour-,._ -...•. ~.,.-.....-.,..---~

26 221
727
704
607

0.152 kg
0.275 leg
O~378'kg
O~237 kg

January - March
April, - June
July - September
October - December

79
90
66

Domf.narrt" species: Iii.tf)..p;'yj1TI.e_D:.t}·~"t.§...(26. 9'{;) ,:';~3;JJjl&Q. ~Ltt.!J..(15.1%) ~
to_:.r:. t9..c-: (7 e6~'nandQ.l.:}.Pj.s ~OJn.0. R.arl-l?::..(4.4%).

Altogether 490 specimens of this fish, varying in total .
length from 96 mmto. 643 mm, ~rere 0 e;x:amined fo~'" bLoLogl.ca L stn.dies.
'Ihe+da ta on food hab i.bs of -crns f'Lsh ve r e fl~r'Gher analysed to
determine the food compost t.t on of var-Lous size groups < The analysis
showed that there was no marked var ta t t on 1-;'1 che food hab i ts of
var-Lous :size groups; except that the l,::,:~gel>fisl'}.es subs Ls b-mcre
freqnently on large-sized organisms like [)nj.rogyrp." ?l:Lt)::_chi2."§l1IJ}~.91.Jp·
and ·eme .•dL0.e The ~'qt length showad c1.~,rvilin,JaJ.'"relationship to body
Leng bh ;

. The feeding activities in all the size groups 6f this fish,
irrespective of matmr i ty of the~r g onads , vIere found. t.:,1 be Low dur i.ng
the mons oon (J'J.ly to September), whi ch coi:;::cided uith .its breeding
season. 1011/ feeding intensity dur Lng floods was thore:fore attribu.ted
mainly to non-availability of food or-ganf.sms in abundance 0.1):ring -Ch:'..:;
period. The condition factor of all th8 size gr oups vas also obs ervec
to be lOVJdur Lng the per Lod cor-re soond tng to 10\-: feeding ac t lvf.t.Les .

••. t •

, As the f'Lsh of O-group couLd not be obt.a tno d from ri ve r Lne
hab I'ta t for food ana tys ts , the fry (16":32 mm) r ear-ed Lr, natur-a L
nursery pits we re exam l.r vd to determine the food IJ.abi~s of this size
group. The analysis of gut c ont crrt s of 50:fry s hove d that the fry
were feeding mainly on bottom mud and decayed ot-g an i,o matter mixed
"'i th stray diatoms. Cosmarium and copeo ods vJere aIs 0 encountered in•....•.•..•••- ..•.••......•-......._-- -' - !

in few gnts.

o
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For age and growth st~1dy, 3714 specimens of bhis fry 1;J'ere
measured and scales ve re collected from 3081 spe cdnens d11ring the
yearnnder report. :

(d) .g.•osi.aY~n_§.I.Yf1:

'~lltitn.K?

The tot.a L landings of fish including pr.awns, from et stretch
of 208 'km of the. freshwater area of the River God2.vari extending 'from
8 km be Low the anicut at DO\,tl~jshwaramnear Rajahrn'clndryto Dummugudern
anicut, were estimated to be 24.5.6 tonnes d"!ring the year 1965- ,T65.
Spe cise-1.>lise and Z one-wi.se landings. '\d thpercentage -Ln tne total are
shown in the fo11011lingtable:

c- P1.rj.,gJl...J,a 6.9.58 10.919 0.579 18.~~46..' 7.51'
-'
L. ft.m.PJ".ia.:tJ~. 7.S18 7.238 7.160 22~016 8.96
9.. catla 1.039 1.387 0.392 2.818 1.15•...•...~..•...~

.1· :;.0 JJ:>~?..1l 0.84.5 2.846 2.133 5.824 2.37

}i. §§..e.ng,h.aJ~q, 5.176 2.243 1.378 8.797 3 • .58
1·7 .§..itn. 0.604 0.775 0.;)09 1.988 0.82:~.
~-.ph tJ-_<ir...e_nj-J:;.1.256 1.153 0.480 2.889 1.18
H. ilis1'1a 45.025 0.295 .013 46.334 18.86u_ . ...-...·-...._
Prawns 51.795 4.155 4.933 60.883 24.78
His ce llane ou s 51.838 11.222 12.545 75.-i06 30.79
species

o
Tot a 1 245.:311 100.00173.154 42.234 30.223

~ -"""""' :"''K<_ ••••••.••••• ,- __ ••••. , .••.• _.'_......c..~' ••....••.....••...~-.-._-"- _...,._,_.~•. _...•.....•..3-_'» ...•••-""-~ •.••.._.~ _~1'~"~~..~ .jOo•.•...• : •.•• ~_ 4~'" ~ _. __ .• ~-.........-,
Although the pr-awn fisheries donri.nat.e d the iandingsi it recorded. a
50%fall from that of the pr-ecedf.ng year. )'1.s..e.LI1gJ1§l_~.vhLch shoved
about 50% docLd.ne from 1963 to 1964, registered a ~:1J.rtherdecline
chring 1965. The landings of Catla a.n the commercial f'Lshez-y hovever
increased from 1.5 tOJ:1..nes in 1964 to 2.8 t onnes=Ln 1965. '

'I'otia L types ot. nets opera tea. in the stretch remained the
same, as were in the nrevd ous year, b1.it long-line fishing was almost



22 j"J. .

disappearing. In the entire scre t ch covering all the three zones,
Jar-uguva La (shore-seine) landed the naxt.mum ca t che s of 72.7 tonnes
f o.l.Loved by Cast nets (45.0 tonnes), Drift gills (3502 tonnes) Set
gills (29.9 tonnes), large seines (28.8 tonnes), Drag nets (6.~Ct-onnes)
and Drag gills (3.8' tonnes). Catches of, sh or-e-cse Lnes , large s cines,
drag and cast nets recorded a decline thro'j;'Sh the la.st 3 years. Lon::;-
line fishing has become most un-e conond c , The gener2"l trends in catch
per man-hour of each main type of gear in all the three zones and. 11 ·.1..h . . . ,....,. 1· " . t'es pe ci.a y a.n l.. e maa.n r1 ve r rne IlS111ng seas ons, comm.neo I.H n no
great change in overall relative erf'cr t Lndi.ca ted that 'i:here might be
a certain amount of overfishing in the river. This -"!id,~btpo rhaps have
been hoLoed bv environmental f'aiLure like lack of »r o'oer water
levels, e t;c •. ' .

Fishery biological st:'cHes on .~.:firtLQ.r~:La"..tuJ3.,L.,9_aJJ:?As~L,
C.mrip'ala H.seenp-hala E.ilisha S.childrenii and l'f.malcolmsonii....~ ·-•.·....-..-~-~1 - .,----m~- --...~.., '7''''''---~~' ....• ~-:.-~.••...•I"- ..•.-~.-... .' .. -~ ';"-'----.----<-- -.,.. ~- .
were c orrtLnued • I'he, sal1en-c f'e.abnr-e s 01-. 'che I Lndl ngs an r-e garc t o
each species are state~ below:

Distrib1.ltion:- Maximumj17.venile dLst.r Lbut.Lor, at Zones I &1I1.
Haximnm 3rd to 6th year group at Zones II & Ill.
Otherllise extending from Kotipalli downs tream to
uppe r r eaches ,

Size/Age ~
composition !
in fishery. X

L co

B.,J!,.e__ ~•. ~._ , , __ ," 1._ ~_," .,2_'" __._:3~~~~_~Ll .~ii._.~..__~:.~.
Size Ln mIn' 201 320 '-;t08' 4:94: . 571 630
1090 mm K = 0.1422

Mean/\'Jeigh tl X
~~~b~~ { 11t:7~~~,,-,-~-~~."-.-~~'~3--"-2'§"6-"~~7~-4--~-li!~-~2314--44~7'

.. ' ...
o

Hean s1ze/age J
t f' + t 't Y 334 mm/Second year.a _lrsv ma nrl Y)(

Breeding oe r i od ~ (Hat'~ring from Hay) J'l.ly to i'l:~g"'.st/=)eptember.

Hean size at
recruitment
to fishery .

rr 80 mmr
I Fecundity range: 1,50,000 to ?,5S,Q50;r Len~th range : ::381 to 448 mm; 31"0.year to 5th year.

Hean feClln-
d.ityIn~.:mbeIS
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Mean percentage
mortality

r
I

By all gear

" "7rot
-. 0/0

7r-(f1
0,-0

By nylon gill By Benduva La
lliLt, 1.~l:1'§.III- _ ..- ...• ..-......---".. -..~ ...•

4/5 5/6 3/4 4/5 5/6

'38~ ,...~ol 91%" , .0,-,0

7610 "8d 41f, 87;'0 83%I /J

1963-64

2/3 3/4 4/5
5/6

58% 19% 75%
0150/0

'. .~--\

c

Total mortality coefficient: 19G3: 0.27.54;
1965: 0.2888.

1964: 0.2739 and

Size/age
composi-
tion

lr .Af'J:L-;~. ,__ ~,, __ ,,2_,_,., _3_• _._.;~_,,_,_5........_.,.3,~__ .~.,'Z-_., 8..,.__ ,
r Size in mm 230 3.58 470 580 S7S 7'~iO 828 885

Distribu.tion: :Haximnmjuvenile dj.strib1ltion at Zones I & 11.
4th to 7th year at Zones II & I. Otheri<Tj.se
extending from fe'!,.;miles be LowDQ'v-!leish'i.>Taram
Anicnt to Dnnmugudem !illicnt and above.

" L eo 1400 mm

Hean weight I
age in r sss..s:__.. __'.~l~~2~_~3~--:~4~'_-:;5,-_..:.6~'_---J7,-_.£8.?.._.__
fishery r Ht/g SI 373 873 1533 2888 4818 '3029 7264

Nean size/age I
at firs t l 349 mm/2nd ye ar •
maturity r

o Breeding period:' (Hatur-Lng from Harch) J11ly to Septem!)er
(earl~er, depending on flood in River
Sabarl in Zone 11).

Mean fecundi ty/ r P:J!,.e~L_ 2n9. ~~.d. 5th 6th 7th
age/nnmbers I Nos. 1,25,895 1,82,802 3;74~OoO-8;·33-;-c:i54·1i--;23~-200'-·
Nean size at I
recru i tment I 80 mm
to fishery r



Hean %
mortality
all gear
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1963/G4
1964/65

45% 45% °8ol 44[1 84%() )/) .. ··IV ....

20% 2(>1 (.~71! 35(:Z C!0rf'2 1;) ...) /? o I')

Total mortality coefficient (F+M): 1963 - 0.2126
10'34 .. 0.2111
1965 = 0.2074

Distribution ~. Zones 11: ~~III maximum.

11ean \veight/ r
age in } tss:...~_~~,__.._~.__~l_._~_-.l'..~_.-,-_}_~.,,__4.. __ ._!5..~ __ .~, ~.~~.2_
fishery r i,lt. g 45 215 553 1141 1897 2787

Hean si~e/age r
at first r 340 mm/3rd year.
mat.ur-t ty ~

-B·r·e-eO~l·n~D~"V>l·od e J'1ne/n',l;::".::S+. - D t t;;;.L , 0 1~ t;', '-. v

Range
Mean fecnndity ~

.....-~..
;:; Hortality
(all gear)

rr 1964/65

Distrib1.J.-Gion: Almost urri I orm dl st r Ibtrt l on of 2.11 age
gr~lps over the e~tire stretch.

Size/age
composition

Leo

! .4I£e~l_~__ ~__ J_ ,"_._.~.:l__ ._._~~_. __1._~__~1L § ~.7__.__
x Size .in mm 236 3~~4 4:40 529 593 3'57- 740

1470 mm K = 0.0943

Mean weight/ I .
~I~h!~y { ~~":7~------.< ---·-i-cf·-2~O--5~~O"~-~4-14~O~~~1~O-26.~O·-'""·
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Mean size/age I
firs t matnri ty r 448 mm/3rd year.

Breeding period: 1) Harch/Apri1 peak;

Mean fecun-
dity/age/
number

Nean size
recrnitment
to fishery

Hean ~~morta-
1i ty /al1 gear

1963-64
1964-65

Total mor-ta Lt ty I
coefficient r

M,.m.al~o.lms,op.),J
Distribl1tion ~

Fishable .bio- I
mass index . I
(Annnal) l

o

Size/age com- I
position: r
Bales & Females l

Loo

N'lmbers per Ib r
of (entire) I
prawns l

i Be tween 5th to 7th age gr oups ,
-,~. Average Fecundity is 32,834~

rr
I

Ir

70 mmin all the three years

70% 50% 50~ 17% "'oct 3<,(1
c, /0./ e::; 10 0;0

54;'0 22% '25% '~0r:1' 75do j'.J' !')

F+jvl = 1963 = 0.2948
1964 = 0.3514
1965 = 0.4427

Hainly in Zone I, bnt aLs0 in Zones 11 & 1Il.
Adults from Februar-y to J11lJ.e and Nov8!':1ber/
December. Juveniles from November to February-
year-round generally.

1963: 0.1039
1964: 0.2036
19S5~ 0.0807

,UaJ_~_. r.:ej11.2·.le~ '" .. ".",

End of 1st year 45- 58 4{~- 48
2nd yeaI' 100-110 75- 90
3rd year 135-150 115-130
4th year 170-1[30
5th year 195-200 ' '

Hales: 240 mm; ?emales~ 155 mn

?..m..aJJ-. rt~.0·J~)rn.' .1<l.rg§..
Size group?' 40-20 mm 80-120 mm 120 & above
..............- .-~- •• -..,..,.,- .• -- - .---.-..-..., __ ••••• -. •••••• _ ~,.._ ••• ~.'-_ •••••• > • .-.-.. __ •••••••• , •••••••••• __ ".<'41-'.-...:.;.... .•.• _•. --....._

Per lb/Nos. 200-250 30-30 18-20



Mean size /age
at first
maturity

25

xr 40 W~; 1st year
X

Breeding period: Anri111-1ayextending upto October /lTovember.

Horta1ity ~

8.•Ql1.i..1.q,r.en:hi
DistrihlJ.tion: (jniform distribution in all zones.

Hean f'ecund ity I
by nnmbers I

') Jl ("S -l- ~'3 080 . 1 J 1u,'1:0' . c o :)-,~ ,In engcn range
54.0 to 164.0 ITm.

Thro1\ghont river stretch; c oncen tra t.Lon at
DowLei.shwar-am imic'1t; Hecr'l.i tment t o :fishery
after attainment of 1st matv r i try ,

o

8a.3% after 2 years.

L ex) 890 mm
o

Size/age
composi-
tion

t1ean Height/
age/sex in
fishery

rr ,~~~:~-,~ ,_J..?t__.~_2)~,--~~,._3.1'.0.,. _~_~-".t]l> ._."~'.S:th. ~~J)~t~".~...,.7~t~-:_.
I Wt. g 21.7 5S.1 201.6 409.5 589.9 1041 1330

Sex/females S18. 0 718.c1 1005 ~Af.~()

Mean size/age I
at first r 400 mm/3rc. year.
mat"ri ty' r
Breeding period ~ 1)' 1'1arch/April and 2) J1fne/i\11gnst.

r,1eanf'ecundLty: r,rot es tLmat.e d ,
...- .

2/3 '3}1 4/.5 5/:3 0/?
<-_.,.. ~--~-- .•.-~""~~_.-.,.. ..•....• ~ ._,..••.••.~IL- .•••.••• _"""" _ '-"'""_...-... .•• --,.-'10 '''_3._~_ •.•......•

l10rtality all gear:

1963-54
1954-65

87% 'O'7(f'/ r:;0;~ r(l01 C'.'
i"; I, ,} :J .ir: 100,)

92% or:;c1 75()~ SO;s 1'](':-;OV/} ,/
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1:Jater tempera t'Jre, dLss olved oxygen and pT-i wer e recorded
at tvJO stations at Rajahm'J.ndry from' November onwar-ds.':r:'he teinpera'~'~re
r-anged from 30.00-32.00C, 28.70-30.30 and 2S.30-29.7oC c1,1~ringsummer,
monsoon and vd.nter res~oectively' We trend of flilctn.z.tion was more 0:;:' ,
less similal'to that cli'i.ring 1964. The dl s s o'Lved oxygen. content a.ecre,}.-
sed progressivelY, pH remaine6 almost unchang ed ,

Plankton '!JaS also s:c,,~c1ieG.at the above two centres. Dur-Lng
December, the pprcentage of.cbpepod vaS ~~gh ~t both the st~tions,
f ol l.owed by algae and cl'.1.peJ.c1Larve , ()ll. »ne othe r hand , dur-Lng
January and February, algae were tbe most 'rJrominent, followed by
clupeid larvae, cope pod, rotifers and diatoms. Dur i.ng Earch, cLupeLds
were the maxtmcm followed by algae.

B~~WJl..N_oJ3j).~_G...ti_n~jJ.).y_~_§~tiE.a~t)__Q.D-2.

l.rith a vt ew to locate new riverine resonrces for commercial
exploitation of of-ish seed spawn prospecting Lnves ti ga't Lons ve re.
nndertaken, after extensive premons oon snr veys , in the' Rivers Yamuna
and Rapti J.n lJttar Pradesh, Sane and Kosi in Bihar, Godavari in
Haharashtra, Cauvery , Tnngabhadra and Vedavathi in !-'[7S ore and Cauvery
and Bhavani in Madras. The salient f'ea tur'es of the observations made
at the var-i.ous centres are given be Low i .

CA)
B-iV~~~CLl]r~I1,p.

(i).AP}'LaJ'_<1.(Ag r a district): A total of 151'02-ml* of des Lr-abLe
s pawn vas collected in :five standard nets at this village si triateo.
on the northern bank of the river, 10 km S oubh of T1111.(11a RailvJay
Station and connected v:ith it by an all-veather road. This cat eh
formed 40.7% of the total spawn available in six spurts, the second
sour t lasting for 40 hour-s in the receding chase of flood I and
accounting for 86.4:b of the total desirable'spawn at this site being
the most important. The analysis of s pawn sampIes of the second
s pur-t shoved the maj or carp content to be 24.8;0 b1}t the reared samoLes
revealed. a maj or carp content of 8T~. '

Ha,jor carp spawn was mainly available 1::.'1 the receding phase
.of' different f Loods at this site, tile breeding gr ounds being situated
at an elevation of about 3.5 metres above the s=mmer level. It was
fnrther found that the Dosition of a net 'vis-a-vis the others in.•. ~----.• -.-... ",." ----
* 1 ml of spawn is estimated to conta:Ln approximately 350 ha t chl.Lngs ,
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operation does not affect the catching effeciency of the net and ..0
specially des igned net, half the size Oi.' the standard net, ca1"ght
.• "I t· 1-" s of ~p in- as ~..he s tar.daro ,.-,,-,..!.Slml ar q11al1l"t.,l9 ::> 0.,'.,_1 .Vl~ ~.v ....'-LO••L.~ r,: la

. A stretch of 72 km extencUn;;, from 1\2.11a8h U.g:-cadistrict)
to Chandwar- . (Ff.r ozabad 'c).i8trlct) was also' pros[)8cteda.ncl it was
revealed that spawn \\Tere available t.hr oughouf the above stretch.
(ii) Dnomanpur-a: Dhnmannur-a is sitTo.-ced. on the nor+r.ern bank of the. _ .....•.. '•. --... ...•....:.t::: •. "._.";.,ao..... . . .'.. " , , -

Yamuna , 10 km off :ri.:tm,Jahand connected idth Lt by 8.l} ·all-'l.vea-coer r-oao,
A. t t 1 f 0 017 1 f' '1 •. b l .r>' (\2 (~c/ ,0 th t ct 1" 0 a 0.. 0,. m. or ues i r a .. _e sp~.V\rnr ornn ng '.J:.0~ O,L ,.e oca
spawn yield i,lere collected by 3-4 s t andaz-d ne'CS :in I01;r s pur ts ,
either in the receding or the ~jsing phase of the floods, each last-
ing from about 32 ·to 92 hour-s , 81;ur-c 15 \iIL2.ch occur-re cl. 'in the l~eceding
phase of flood I and lasted for 32 hor'rs~. yielded only desirable spawn
and accounted for 6.1% 0,' the t.oi.a L desj.rable s.pain y5,eld. Sp'l2rt 2,
Las t.tnz for 92 hour-s dur-Ing flood 11 cont r i.oirted 88.s.(~ of the t ota L
catch '~f desirable S'Oc{I;'iTi. This fJ.ood Cl aubs Ld l ar y peak preceding
the main and soawn "'{ere first available in the recedinr; phase of -ch8
S· b s i ,. -r ~. ',. .t., ,;. l' "J.1 ~ .;:>.L PT -i 1'1 .t,he -v> -'j S L,-,o ,." '·-e 11 as -i-n,;} lo.larl peaK anCL conl, ..~n.e(;. LJlerei:::u.(.,-0 ,'.~. vd. ,L ".h "Lt) <;1.0 W --- ,~-~
bh ,. 1 .J:> ,. • k 'T'" I- 3 .''c. e r ecec.mg nr.ase s 0,', 'cl-18 mar.n pea .J.n.:L..L8 S pawn spl-Jr·L.. OCC1lrrr.ng
in the riSing phase of the flood III contributed 2.5% of the entira

. r " • "hJ ' ., l' , r!" 1 -i • .season s ue s i.r-ao _8 s pavn , 'cne.LastsplE~·C oc cur-rec a.n tn.::o r-e ceru.ng
phase of the Same flood and accon:1tcd" or 2.3/~ or the total desirable
spawn,

C'.)p~'m C1''1'\-I.,..t 1 and n ,.r·]r,-lc''r·')'.,r .•;-,-!-1---r._" l' QC'J-C\,~ ':'n" 12' 0 h O"'..rrs ,\ ,d. ,\ ,J ,t-..• .L ,-"J.~), "'"' ",, L1. _J. v I,j~ '.; "L1 ''; .1. • 01.,) V","',,! J.. '_.', .J.. J - ~

account.e d for 94.5% of the season's oacch of (esirab:.t' s oawn and the
peak periods commenced tlt{Oand four hOUTS r-espe cttveIy a~fter the
appearance of spawn, Haj m' carp pc r cen tag es as reve2.led byspa\~m
analysis and nursery rearings for s~·::l1n·ts1 and 2 ve ie 35.2% andS7.
and, 10% and .59;;;, respe c t i.ve Iy ,~..

\:Jith a vi S'VJ to fincHnp; o,,;t:~hc effects of C;' 'l":-cent ve loci'~c"
no +. rbl' Ji-'c '-' " . ,.,,..0. f' 1 Jr,,, J l /'1 ~Il • ...:J 'a '. ,,11. 0._ Y on r.ne ca.t.cna.ng GI:CJ.CH::YlCY G'. __/is: C:UO ._ ...0 mesneome: ,

t" s; f' . .t.··, • '/~ n ~ • , ' ;r ous er .cype 0:' srrootn.ng nets navrng 1.16 meshed b8.:.1']' and vicn CH}2
of the legs made of Jj16!! meshed netting a..nd the o'e'oeT'of 1/8;; meshod
Yle .•..t . 'T 'r '. , TIT - • ,.... . s , • .t:'.r> ., , t 1 •
J." l, J.ng "'.-8 e oper ace 0. •• ,0 s i.gru.r a.canr 0.1..:, r'ererice In 'ene ea cni.ng
efficiency of the t.wo sizes, of mesh was f'ounc.• f! sce ci aL cxper:;'ment:, ,
net of t;hety'Oe us e cl atA:r11:,Jarawas also O1)(,1"ated to d.etermine its

.L.. 1 • I"'l--" " . .l- • •• , ., ,;!" . .• - •. •caLcolng eILlclsncy and l~ vaS observed ~ha~ lts ca-cc~es dld not
d1ffer Significantly tr om tbose of the standard ne+ , rrhe e:'.'fect o:;~
the position of the net on j ·~s catch~.n('s c::"nc:1encY.llC1S statistically
tested at this centre. It was fO'l~i th~~ ll0ither the distance from
the bank nor the operational de affected t:1E catch Significantly
over tbe range of distances and d2qt;~:S eX2cm::"ned,

Prcspe c't Ing investigations carriedm:it beti,1een Batesar and
Kandesi on the Yamuna ind.icated the ~vcdlab:Llity of s pawn tl1.r01~r:;hm't
thts streth.

o

o

I

f
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The village of Bansi is situated at a·distance of about
37 km from Basti on the s otrthe rn bank of the Rarrt i and Ls connected
',,ri th another village, Na.rka tha, on the other bankbv an a 11-'Hea ther
road through a bridge. The :first spawn spnr t appeared at this cent.re
on J1)ly 1 and the same day S,l~ml of spawn 1;lere collected in :five
Nidnapore type nets. T~lere were altogether six spawn s pur-bs at this
centre amount.Lng to 560 hour-s , of whi ch 41'5 acconn te o for des:i.rable
spawn, The total yield of des.irable spawn at t~:is centre amornt ed to
24,668 ml , esthnated at 72.9~S of the season's .tot a I soavn yield. The
qua'Li, ty and ql~antity of spawn ve re ",most cons pi c: 01:'S (:":ring s pawn
SPl1::ts 2 and 4, vlhi~~l yielded 82.2%, of the tot~l spawr. catch of th$
des Lr-abLe ,C!.,~la,llty .•. 'l'{1,e.,cat.eh ..p~r ~e"C per }10~1:: o.":r:'?-ng-.'El1.e~~I''::;X)1)J:'1;;:t?J'
ilverre!,coPlp~l,t,~:9.t.q"be·.;39.~'):g.pd 3l-;>';, 2. m11 :r·espectlve1..y~Th2" ma·Jot- car"P

.,.. t· -'-1 h' h t· t' --r T f-' ipercen age was cne m.gries a.n ne .L. _ .: .ioon ,

'I'he overall assessment of ths s'ite as to its s pawn yielding
potentiality is that spawn is available in 'che season tbrougho'J1t tbe
Bans I stre.tch and can be aucce s sf'u Ll.v collected at s';.itable sites.
The index of spawn oua Lt t.y at this centre vas, maj or carps, 77. 7S"0,

. "s?l (::(.', ; .1-1,,0· .p., 0 7dnn.nor carp , .~ .U," ano ot.ne r ri sne s xj; I').

o

A 35 km stretch ::>f '~he Sone f'r-on KoLr i.d'i h Ln the s orbh to
Hah').aon Ln the north vJaspros pe cted for s pawn availability, vh'i Le
Dhnndhua was chosen for detailed Lnves t i.g at Lons , Ofehe si t os pros-
pected those at Koiridj.h, Baghadabar , Naurr Banj ar-L, TI'mba, !~iia1'th~~,
Hahnson, Handhant.a and Najl1iaon hac; pr-ecLpi t oo s bankvand lrJel"'e1mfit
for net operation. Sites at Nalrladih and Rag"1'nath:::)1;r,'be st des DhnC~h;)3.'r
wez-e f or-nd su i,table. '

At Dhundhua , spawn was available J.l1 ftve spur ts , Ofi:lhich
the first fonr occnr-r-ed ei t.he r in the rising or r e ceoLng phases of.
the floods and spur-t 5 in the vacillation -oeriod be tve en floods' IV
and V, the index of soavn q2.2.nt1ty at this' centre was 'S37 ml (abo-rt
2.2. Lakhs.) .Slal~ :tati ve rr;~ndex vas .:3.5: ma] Ol~ car ps , 94..~%.mipor :
car-os and. 1.0% ocner-s •. dlB 10\" par cerrcage .Jf ma.i or ear-ns ari reared
samples, -oh wh l ch the index of spawn qnality is-based,- apneaz-s to be
an l..:mdere~timata as desirable and nnd e5irable Spawn of differen.t
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(ii)

Situated at 2. dLs "C8.nce of abor.t 35 km :.1"0(,1 "shri-on-.s 'JI>
and about 15 km from l)'mc3.h'lJ.a, Dangwar \tc'.sthe only S:i.~9 S"lite.ble fer'
S1Ja1im collection in the entire st r e t :::l-l wh i ch 113.6.8. .l."',Jcl':yterrai.n c'Te
a~precipitolls bank T11e s pavn was ava i LabLe at th:.1,s c~ntre in seVF,l"
s our-ts wb i ch Here e5.·1.;'"181"as s :)Ci2.tec "I;,;J.t>l the r i.s ing 0:;:' the r-e cedil1-E;
chases of the floods, no spawn be i.ng ava i Lab Le 6';~C'i~J.gthe va c l I'La t i.co
. -~, d ,~1-..L. 1 of 11 C:,r.::0-," ",.F' ,:)"";:'l'r'"h']p. c", ~"'f'\ cat cn '''0-'''111'''10'ue m cos , h. ",oua c. ~,',)-' ,DJ. \.I .. \,.~")._ c."'" ::».A.,"J.~ "CV""") , _..• J le,
8o 101 of t11P errt Ir e -e",,,,..,,}19 v i.e Ld 'l"- -',1-,,, ,,'J., 'l"'~ -'-.,lrr··,.., bv ') s tan::1. /(J . _ 1.__ 1 l.l .J... t:::: b ..0 ...1-' ,.,1 1 j )..r::) _ ; c~G :,/~..!.{'::/ ,. .l_,,'" 0, v" rA,." :J~' ...~.;.~.';":".1, _}'. 00.._ -

c1ard nets. Ha] or carp cont.er.t ::L1 tllr:.:.' sl~a.i.msE3m:ole2 ·Vi2,.S f01},nd to ~JE'
22.6, 23••9, 8:.2, 39.5~ 47.0, 33,7 and. G2.1 ;,Je:~c~;:L:.t of ':.118 total
desirable s pavn catch +n spurts 1, ?', ::'. -0:: ~~,) and '! respectively.
8na'm sa"r1"oles)f socr ts 1 3 and 11 Fe"e ,.,,-,,,,,,,,(,-'l i-l ..~,--".e r Les ny.-'l -Po''-.'o~ .1.-' ,: - ..•LJ~ ). \. ~ .L -I. v ,. 0.. _J~ ~: ',' J.~ "" _~. " ••••.:.~..L ,; 1-.-, • 1. ';' ,I 1•......· .L O..l..;.Lt ..._' ' ..J...l.\..

to be comprised. of 1305, 8.3 and :~S.9;':, major ca:':'p<:. C,. ,c.a.tJ-:p-_.,,:r·c3'cr'::
, " ., 'f' 11 J b T l' -!- /'i -, ;J' - .mos t c onnnarrt specles ,,:0 oweo. cy ,-,::!or_o;:;:":L~':,:l.,:".• ~~lE~~.}.;, o.Ih.t .1:.~. 2.L).,D.2.~·

Tlle i!l0_eX of Spc ..vn c"·:8~nti t.y at })ar.:.s\:ar vas 2~.Lt:7 1111 (S.bO'i:.-G
8.5 lakhs) and of Ci11ality 25.2~?' maj or' car pc <""j 74.3-7 nr.nor carps,

River Kanua Kr:si D~-::a:.'•...•.. ~ .•.•..•..• =:a...-....,.,. ...-=-.-. .•.....•...........•.....__ ,,_ _

The 15 km s t re t.ch of I<2:1.'\:~. :"c·3i1.':-·!".T r: ..ns '~'r()m Ba Ivar a in
t.he '(.Tes"- b o B' b..-r s-, ' .. t ',-!-' -'- ('-, .', '. ,', .'. -r- ,1 • "vU ' G v .' a uag na .i.n vt:.e cas L.,. '-'J. ·,8S 8.1.. 'JDcu.afLc..8t!,I'l'.'.r1 ana,
5a1\'1ara ,Jel"e aLs o prospected b,·t f ound .msr l t.ab Le :fo!' shooting net

t <>"t D -I- ., 1 ", I I J" ,.--opera a ons oe can se or sweep oaruc . ;"on-cra:r'y co ex·oeC;T;a':;:l.Cns~ J\.an-'·,a
KO"'l' Dhar- .-,-!-'''Pa1-.''''''--'\'a':- u·; e1'1 er.' '-('ry -l""-:-"o "'''~'r,'''" r ob b Ly r\'e to ··c··· ...,:) -~ij.o .. (.:}~V .J ..U'},Ct.L::;J.-I v J."'-' '-.,. IJ. ",J • .i, :""vJ.......,. ;:).:_;cLW1.L P 12.! .. _, ...u.... IJ ..:'...i...

f~oofling, the maximum rtne i::-J.recorded wa tc r Iovel be Lng only 3,.5 m
above v+he summer level of the river, and pos s Lb Le 10[33 of breed::'ng
grounds d'i~e to cons tr-rc t l on of eastern d:1c:' "Tes':~ern }(03J. embankmerrt s .

(L) ?aithan/Shah~ar~~,----...•---~-.•.. ~ -- - .

o

-

o -'
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centres yielded no maj or carp s pawn s pawn being available only in
one spurt. ;tl.,t_9J;:, 1.LtmJ?.£_ta~t2.L~and .L.I2..9.r.g~J1·Ll.S~made np 37.5% in the
reared samples. Major carps are (absent in the npper reaches of
Godavari.

o

This centre is sLt.na te d 243 km downs+r....aam of ':)aithan. Three
spawn spirr ts v}ere discerned at this centre and yielded 863 mI in
80"h . 3 5 J • t. . J:>'~0 101 f ,'.1 .;.. '. 1 .' 1 rt',01'rS In '_- ne cs, acc 0'1n Jlngl or~k).O 0 "ne t.,01,Cl. S pawn ya,e Q

at this site •. D"le to high peak (8.74 m on c~.l1gnst25) in the floods,
nets conLd not be operated f or eight days, LncLud'ing rour- in the
receding phase~ vherice some desirable spawn ml.ght have escaped
collection. 'J~hIS restriction imposed by high wace r Love L points out
Cl. ser'Lous limitation of spawn collection at Nanded , 29~3, 24.6 and
12.2% of major car-ps lJere f oind Ln ';:;11e spawn samples of s pur ts 1 to 3
respectively. Samples of s pawn from all s pnr t s reared in the only
available nu~sery shove 0, 9~•.9J1"t)..,.a_to be t;he only ma j or carp present,
forming 12.390 of the rec3.red samples • .."Q:f the other important carps of
the region, I-!..[t,m.Q.rJ9-~t2.ls_f'o~med .35.6c:) vh i Le (~.• .9J.T1'1.1.9..:.s~and :r~o.E.s p ,
together formed less than Ip.
CD) ~liiRB.7L\S

Jl.t}LeJ::_S_~lVf?~'£:L

Six centr-as viz. Hogatriaka.l , Chett t.patt L, Bhavarrl , K:j1i'~~a-
] . fTl' , . . ;J l' l" • ,. L 1 ""1.a i ,Llrnppara'cn.ural ano ..JC)'Jerl-IIllCl7'C, cove r rng a S ':;:;:8'Gcn 01 'uD.8
Cauvery from ju.st above the Hett17r re se r-vof.r to Lowe r Arri ctrt on the
Coleroon river in C1)ooalnre dj.strict, we r e selected. Detailed obser-
vations \,rere, howe ve r , made at bIo centres.

(i) Hop-;ainakal above Mettl1r reservoir'~'~_'I'''''',&,.''_=-~ ,•..-,...:0;...··..•• '_<4 ••'..· •.•.,--. ..••• '<>.,.." •••.""' .....•...•..•.••. ,•...•• ".. '"",_ ••..__~ ..•. _~ ..•,.....•

fTlhis ca~tre ~, estn~1~s1ne' '-, frv l' ,. sl"+e (\f'1.~om,-".' c.-L 7 cl J> c.'~ •. .l.".O ca'-Ld.a__"J co.--,-_ec-Clon_ v _ _

pools and pudd Ies ) , Ylelded ne arIy boO Lakh ha t ch Li.ngs (4.0 - 7.0 mm
in length) even in the abs cnce of' .Fl2cj or floods 0'Ting El. two-month
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;')erioO.• Floodint'; in this stretch of the Cauvery is na'l nly (he to th'~
letting o.rt of va te r from tiett1J,r reservoir and vat.e r Lncur-s i.on. f,rom
Amaravathi, a tributary draining into the Cauve ry some 43 km above
Kl1litalai. Further tvo reglllators cont r oL the f Low of va te r in th,e
Cauve ry above Knli talai.' The spawn comprised of mostly I-;..ko,.nt!..~J.s,.:tn
the initial collections but C.reba and C.12J:;il),s dominated o.l!ring' tIle
later stages •. k.1LOl\eJ.'1?_ (?'8.cT7°!;T;--g..•;r~e)i.·T~.:t4:~(%)9Q.,l:,~~)£ (19.4790,
L.fimbria t~JS (2.5%') and others (-24.5~q corrt r.i but.e d to ':~he collections.
"'-' ..•... ~---------.-.....-.- ..

This centre yielded a total of S2 oz of e~:8 i~ the wake
of two minor floods d1jri"'lg the cour-se of 53 days of obse rvatrl ons , 'l'he
occur-rence of fish eggs ".,;TaSa cc omparri ed by an Lnc reas , in c-ir-r-errt
ve Loci ty and t'1.rbidi ty from 81 to 1.10 cm/sec and 100 to 900 ppm
res pecti vely. Eggs in the early stages of aevelopment ve re obtained
on -almost all days in thl? evenings and invariably :;roved to be of
C«reba. A maj or co.L'Le c't i on of L.ca Lbas» et;gs CO} Id be had in the
rlr·tlood. Stray number-s of ,C.•~jj:i0ri~lfTere-"8.1s 0 represented in later'
collections.

CB) JvDq3DE0.
fiJ.v.~l'__~mgi3-'p11~"sLr2-,
Hesarnr centre above ~L'1)nO'abhad~C'ar-e sc rvcf r....... _ _·'_k ~ ~_ ,J',...;. •...•. ~ .•••• __ ..•..••..•..••.~, .•..• "•.••• _~_ e •• 3 .," _.. ~ ~ , _ _ ,"

Ke.LLodu centre above Varri. Vil8.sSap·3.~:'
_ •••••••••• _ , ••••••.••• _._. •••• w •• ;._.-.-"-_.~_ •••• __ " •• __ '4 ..•••. ___..........&t-,' ..•• ¥" .•,_. ,._._..'4- _~ ..•_.__ •

A total of 43,5JO e?;gs, mostly of .q::'8J~9-~Spp~were collected
d1)ring 3-~~months of observa tion at this site 0 The soe ctos comnosi tion



(,.1. ~,,: \
" -I... • ". .',

D1,e to the almost comoLet.e faj_l11:28 of ~3o'lth-"7'?St monsoon ,
no floods of any conse quence Fere obser-ved in the C8Y·ve::.....Y, 'l'l).ngabhadra
and Ver'lavathi rivers, hence Cl. ~o:::,rect as s os smerrt 0:::' spawn availability
undar normal £'1006 condi t t ons e orLd net be made ,

2. Fisheries of the es tnar-Les
L. •••• •••••••••• •• -. -.- ••••• -- •••••••• ,_ •••• -#' ..•• -,,,, •••••

o

o

The total fish, incJJC:in:~ pr-avns , :::mdec) f r om different
zones of the Hooghly es tuarv f1'.rtng the yeal" }C)G5-3': anount.e d to
("515 tonnes as ag a i.ns t 1(' I'~l~ "-O'')'lPC~ of' 18s+ ,~C>'~.,... 'T'hic sharp -'1eC]l'I1e,") _ ... ---•...) , __ '-..., v ....1._.:.... _!-._ 1.'_' __ ••• v - v~.L. __...I.. •.••••.•• .J ~.l! I..t_

"TaS ('J"~eto the absence heavy c~ tC::ies of.' .'1\.ieJ-J§..at figha. In fact,
!.j..e),l,A cont r fbr.t ed to over 2Lb ,:1:(' t~e total e stva r-Lne landings in
1 0S'Lj ~5 'i' , . 1 • -. , • • ",'), 3d ". ,
_ f, C\:-b • AS n preVl011.S years, 111~,1eS'G.J2..Y1Cl1n<?;s, V1Z, (j,_,. i) 0:': t ne
total catch came f'r-om zone III (Lover Sn::;'0ertans areas). The ma ] or
Fisheries vhLch contrih;:'ted to the c onne r ci.a l .l.andLng s wer e H.nehere-"s
(?0 1°1.) !T' Ls -i 11'sh (1 3 7(1) ..... S (1 r:, 9'~:'le::' .. .I...• : - ';;, ,.., S ,,~ 'T~-""n,'(!1"\"-',-,,:;. )" .'",~_,-",J?•... ,-,,,_. ..§.. ~':...,.), JIalNn .~~.,~ /, .!.f.\;•.l:.p1-;-"h-YJ.5'~. pp. \.J,<J'!'

End 1'l'J.~]]Jl-l:~:Ii§_SpD. (G,l"'). Among gear:::, 1)8g nets v!ere the most i'Ji081~I
emp.Loyer' and like last veal" accoint.ed ror brLk 0:[' thr:; Land Lng s , vi.z ,
62. S~ of the total annua L ca bch , Other gears \Tere large seine nets
(14.70:::), hooks and lines (3.8e:), sm2~11 seine net s ('),.T~') 8..nd set-
barrier na t s (3. 6~·"). Zstir'lated ca t chcs , ZOE8-'.'ise, ?:ee,r-'YTise 2..Long
','ith catch-per-11nit of ef:f'ort and species-i.'L:;e are :f':":::'~1ishedin the
follovTing tables. .

.•• - l ~.•

(A) ?one-'\.vise es tima tesof eatell (in 't onnes ) •
••• ,", •••• _ •••••••••••••• _ •• _~._ •••• _._~_ ••••••••• " •••• _~._.,._ •• ,. '0• -"",-,, ••••••••••• -' ••••••• -,.. .-, -. .- •••• ~ --- •••••• ...:.. •••• .." ••

('7,00nes ::>ercentage in
~Gptfj, l_G.a..t.. cA-

T, ·F'!,....::!· + "J "-~. l:a .:Jau.ioT.1_p'"0 Ga _C'~;'c-ca
IT. C~1..lcntta to D'Lamond ::::iarbo·'~.r

lIT. J...ove r 81]l1.derbans incl""cdng
Digha

IV. Rnpnarayan
IT. Dort_ Canning

310~8 ),,4
1.8

81.2
o

528(). S

r~82.1 )1=.3
?3215.1

'5516.1 lOC.O



'T'-\l;"8 of geur
~4.J .•.l~. ~, ~ .• - •• 10 ••••.••.• _ ~."''' ..•. _~ •••

o

1. 'I'r-avl.
2. a) Large Seines

, ) S 11 rl •o ,.ma :::J oi.ncs
o

:3. '~~~l~Se
/le. DrLf:'t
ri ~ Lift

. 6. Cast
7e Bag

n.
8. Set-gill
0. Set-barrier

,:,

10. Traps
11. Hooks & Lines
12 .fnclass ifteo. and

.mknown
T 0 'r j\ L ~

o

(B)

..L

C')..t C h C/ ~t:_{_~

C?"-'. ,',r7'"') !"/ 11 c:Cl '::;/,\) ~.:) t.) c •........,..c<J

f!:,.787 19 .•(")'3
I .

ajo 747 1 J -; .;.. '-.),' -'_ _ r.> '.,' :.-j

'""'/1 ?4'~ ° ri r»<">-.:t " . ...J t.:) g (.Jc~
L't4 hQ7 <") r,Q
.1.. , ...1 ....~ I.' • __c (..J

'7'.) t: /1 /1 3 00o , ;y-j;'-j; ' ••, ..:.-

10,501 2.~32
?"1 ("<;)0 t: l?.JO ,JLJf.) '..J " _~...J

4,009
<) °21c, , :J_,

1.29
11.41

22,757 2.29

610,801

>1

Zone· 'and ce£.u·..·',dse catch and catch-per-uni t of effort-" ---.~~ _ .._-, ~ .~ -, ~"-.., ..- ".-,- ~" - _ ..' _._ ..,- _ ..-_ .._-- --.. - ..•. . __ .- .--_ .
1965- f:56 (In kg)

(;Z\. t:ell (;./

-I 7~r__ , ••••.J __••;

lJJ:i ,/1'':;7

118,232

TT T.TJ
(I" h..rl rl / -c...le.. u _ . \,.....;'

(;'''1 7°(\,,_,_ , (IJ

1,-,,--,,~4'"'_ :.:J,:::> --..:;

'1 .~-1 :~'. ,--,__..i

0.87 44,221
2,004
7,917

!I 0'-:-:' 01=:7 9""0:.:" '.,.,) ....', ,.,0 , o

1Ll3 °78__ ~,' ,Cl

2°/' 1,11-' ,;:~'.J, -..;;;

i~c l~(J

T,T e J.~0

1\: '.1 _~.~

p .s .
"\f 1\
.I.' 0 .rs: 0

lIT v.A G

lif .i..
IT.A.
-:,1 g .t1. e

112 N .A.
222,350
?09 3h8,_. ,0

c:: 0Q0. P.80.~) , c: '-,.1 , ....J <..J

N.il. - Not available

J\LA.

~\T• A ~

+, cl'} Cl/lJr~
rv1. .'

12,479

0:~O ·~'3-L
(_I G·:,; J ,),' -

0Q0 110(JO<., ,

2.93

8.32

V
rl 'h (1/ '1""A:.1CCl ,I J:<.,

.1. r14'-c , _.,) 9.55

2n5 r'0.1 1" "6....J) ,',,)....:.._ ~~G • c.."..s

4,414

o ?'70'., , .._. 'J

215,039

7.25

~i:.g7

....•... '.•..

0:-

T0tal Ca

8~,O7:
a~O r .....
::;I;.) ,00

<;)L!3 C)qL,:J: , '

?7 ac:::
.• > ,00

103,06
75,54
18,41

4 ,1)8L. 31
/,' I

147,88
231,47

11

2Llr: le.0 ~<...J,

°9° ~)'':;(-.J ("'-I,' \.....

0,516,OS
or 651-::").1t(
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(C) 2_Dj3ci.,.e_s:~J~J13 i3_ .~a.t.ch.e§.jJllJ~Kt r.:Jio_q;tllly':~:.i'f~tt.~.J;L Jl~.t:}:fl.J'Y.

1965-f36

Species Total catch

tl. :t,g.9-§..

n.pa~§..;i.a~
L.ca1carlfer..-- ....-_--- ...---...-. .•-------
8 •P..c'3:J:ll"JjJ£.
.J:. P.§L~_a,.qJ..s_e1l,S~
It'. ~..:..•l~_:s..c21~_
r~_.t.a.:t..r~E-~t~L1'O.!!l
~. ]Ji_a:IrJ.tJl~..e.. lIll-.~EiS.•

D nama::-e..!...ew: .-

o

7 °7>',0 C.J

~n ?(1",':) -:,1, ' cc':J

29,768
2!1c 1797
/1-~ 3c~':::)._.' , .:»

91,483
1(:) 1~·;-). , ~''')

~"J,7,100
?) ~('\q__,'-'V_

l'?C r'JO'00" <)

887,764
7,78<1:

88,.029
10'~ )L1.q•.... , . " ..

12,940
148,203
291,78)
48, 7L'~8

] on) O!~3..() •. , j( ...(

1..~J~'?P.:X8:.~
.c••. :f'_am.c_2]AtJ.
.9.0 por_n..§.ens_i13.
§...PP.c:l..sa
2_0 ~G_Ct_ty

P.nanO'8.sius.'_ ._ .••. ~b_.~_ .._~A.
f_·1~..1..lA
.Q.. wJJJ-~t0.rJ.§_
.Po· 9...a.nJ::.~~s_
~.·~Laysla...
'T ' 1_ •• 6 :~~11~~;1.

H.n..e_hel'~\Ls_
~. ~ll1.81~lL~
~"ai;ms

o

() qq2, ..

9,385
114,95~
278,341

1, SO::, ')30

17.003
I

857, 37.q:
Misce Ll.ane ons .}_d~--,232

.~ ~1 ,'" 09~:-',O-,-':::>,1 .. 0

or S, 516.1 tonnes
Tot a 1:

.f)ercentage J.n
._..ih~Q.tct..l__

0.1
0.9
0.5
0.4
0.7
1..4
0.2
0.-4'
0.1
2.9

13.7
0.1
1.4
1.6
0.2
2.3
4.5
0.7
4.5
0.1
0.1
008
4.3

23.•1 '
0.3

13.2
20.4

100.0

I
;
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As a O"ro11"O,Cl"'lJeoids nOJ;1inateo. the ca t ches of the year
t;; .I~ -r-r ,. -t • ...., • I ", . .l. d tand formed 23.8c) of the year-Ly total. n'u.sa LLJ,sha corrcr-r ou•..e 0

(f! • -I-.p 11 0 ::J b ,.., ,1-'" " ,~~ ••, -~ ,~ •(,' ex';' \ n -v-t l' n 0- r" e-v.13.7:, 1n the tOlla.?: ,LO "O\de~L,y '2..e.IJ)c..b)~lJ)J.l.a.:J?P. ,~J.') ;,~. ;.,e~>._J.' ':".~~'.,
of abundance was uaro ouon nehe r-eus acc onrrci.ng .1. or c:;.) .1iJ an c ne 00v.::L.,
Although the Dercer;fa'g'e-coi~t;'r':Cb;)lTon of this s oecies :increaseddiJrir.;';
th ~ . 't J' • 1':" "Ci- 11 "c- ," '1en h7 ,"bou t 27c7 t han. e year 1:!'na.errepor ? cne C8:CCllac:a y ce ,.L1L..). -'.\ cL!J!, ~ ,c) il./ •..

tbat of last year. The Lnd i "lio.nals repres e:nted in the commercial :fiC;;l-
. d f "'I r. to r.,00 (\ rnr~ T"J"ve(:<1""''''' 0"">'>"", •• )", 'HA""P obs ervef ".;.ery range rom ,5 • \.1 m1)1 .::>, • \J l:,!l. .: , .0 /,:,c. t':J.L '-J",', ,..J ',vJ. ~ ,/' - , I.. Cc/

59.0,90.5,154.0, 211.0 and 250.5 mm be101)2;1ng to 0 :t~o2nd year ~r(Y:
forming a bimodal distr1bntioD. in 1st and 2nd years. "em8.1es spe camons
caught in the Zone III c3:lring December J.C165and January, 1966 be longing
to 2nd year \;\7ere in their III 8: IV stages of matnrity. Prawns came
third and details are f1'1.rnisheo 'i~ndeI' t;!:le heading il T).C'A.vTD fisheries '".
Trichiurids represente~ by ~l):'l.Q.bJl.1)'..'.,3§_ e.g_'l£1lE:. and - 1..l1st~JI1$~4:t.Acame next
and contributed to 5.1% of the anwlal total catch. Both the species
registered increase over the last year IS catches. The size r-angsd
from 40.0 mmto 14LO mm (V.L.) v i th tvJO modes at 77 mmand 122 mm
in the former wb i.Le it vas 35.0 mmto 165.0 mm ('VoL.) 'J1th tvJO modes
at 52.5 mm and 114.0 mmin the latter. Cat-fishes represented by
?Cl.P&913J1l..8.. :2.gl1g?sJ:]J~.,:~§._qbYJ3"::!l'2,kS_ i.~JJ~§..,c1<O§J~__e.9_~en:h.o§.RS_mJ.JJ~~Cl.Xj..£. and
and ,IJ.9t9..8.l3.ll§. f!~Cl.l1J1J.e..acc onntied for 5.4,0 of the annua I e st-rar Lne total
landings. ,size ranging from 21.0 mmto 39000 mm 1;Je1"eobserved in t).-18" 1 1 ~. ,..T) • r-I' • , -I- • 1 t· J 3 4';'conme r-cr.a.t ancn.ng s O:J:/_~12..,al?--e;A,s.1111L.:JC1aen1C1.Scon t r i ou .mg GO ' • ::0
in the total ve re represented by ,::'1)210. 12i1.m.2;., D~.QJ.8~D-::i:.t.}ll? and E:L.P1.i.1.~..s_.

l. practically r ema'lned at the sar0.e level and the size in the comme r-ci.s I
landings ranged from 30.0 mmto 220.0 mm'\Jith one mode at 85.0 mm.
PoIynem Lds Here represented by ,i::'?Jy"d •.Cl..qj;.XJ·Jll!. jc.D,~J.cj)..s_,.2.0,:l~Yl1ejIGJJ?~Q.a.rJ3~.
dLs eus and Elel}theronema tetradactvlnm and the three t0f~ether contri-'b'"~--t-'';j--t1 '7'~:- ~--'!:*h<·~-~:·7'1" "-:f::--:-1--':;~~-i'~':~ mlr " ~"; .I- t- " - .,Co.,.1, eu 0 • /0 a.n cne ,,0(Ja J_S~1 .ianoxng s , .'-.I.Je cat eh of~::. •.lI§l._.r~SO\SLs~Q.~.LL'ln.
decreased by about 2 tonnes over the last year and the size ranged
from 30.0 mmto 462.0 TnD1 T,rith tv o modes at 85.0 and 235.0 mm. ?tncUc·s
also registered a c1ecline in the cat ch as comnared to last year

4 2:clcf--~''''
the Size of the ind:l5J.d·j,als in the commercial fishery ranged from
20.0 mmto 496 mm (F. L.). t l Let fishery \.JaS reDresented bv I1IHdl tar" e
and 11..p.ars.i..§.. forming 1.0;0 of the total landings~ The ca tch ofM:~oai::S'i~:i'
Lnc re a.sed by about J;(j.O tonnes over last year •• 'I'he species rang-edi~:ot~
25.5 mmto 235.5 mmand three s i.ze gr oups IfTere obs erved at 68.5 mm,
~19. 5 mm.an~ 171. 5 m~1 be lonf,ing t~ 0-2nd year gr01'!?s :::es~0ec~i vely.
F'emaLe s pec1mens colJ.ecteo, J.n Jam;,ary from Ichama b i. T'l vel' V1th lengths
ranging from 121.0 t o 140.0 mm'\;Tere f ound to be in ';~heh'" III & IV .
stages of ma~~rity. Spent specimens with a length of 2~5.0 mmwere
collected from Tohama'tI 1'1vet: Ln Febr:)ary.S tl.Laz 0 nan.l ius showed a
c3~cl5.~e in the ca t ch by 35 tonnes from thei2:st" Ye~ar~;~s"'catch. The
s~ze In the commerc:i.al :fishery ranged from 21.0 mmto 390.0 mm. 81x-
Slze gr~lps belonging to 0-5 year grrnlps were discerneble at modes
44.5, 72.~, 144.5, 205.5, 271.0 and 335.0 mmrespecti.vely.

LThe catch of e..pJ:..J:.e,lL >-
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The whoLe es tuar-tne vsys bom shoued Cl. sli:;ht decline both in
salinity and in surface wate r bemper-a'tur e , than the "Jrevi011s year.
The range of salinity and temperatpr'e ~rere traces to 33.83 ppt and
18.506 to 33.SoC respectivelyo

'"i.1

I·, '..:J' yea.rs, the general d ovrnwar-d trend observed~~e preceulng. ~ .
in plankton pr oduc tf.on corrtLnued o.11ring·the yearnnder report. Diatoms
,mre the most important phyt opLankt on both in quantity and q11ality.·
Important forms of .phytoplanktoD· encountered in the samples ,,,ere
!i~l..Q.s..il'~~WJ.lll.l.a.ia...,~01LcJ)10dj:.2}~1!lLgr.a..ni i, S:O:LQ.<t.:s. '::J••n~~, ~n.i.:tQgY:J;:§;. snp,
Mt.crocyp_t.t.§_sp , ()~:tGJ__l;J,.FJ:.o_:c.i.§:.,:G~it,.z.s".c.bia_sp, ,8.\dcl2.~J~~Jiisp, .E~dt.ll-~~tr;l~m.,
S lel.et.QIl..§]@..cQ$!;.atUl}li.GJJ,.aJeJ..o_Q,g_W_spand Jo!.l_th9..cl.e.SlTL}.YPlsp ~ co.mnar-ed to
last year, dinoflage lates v.Tere totally absent chrlng tlns yeHr.,J\mong
zooplankt on, copopod s vl.f.ke .CIcl~Qll'§.sp and PJ..ap.tonm§..spp. and cladoce-
rans DapP.llt1i sp , .C_~..r.io~4..<ll?h.nl1isp , and lL~s_l1l.i.1l'lsp , ver e mainly observe0 ..
Rotifers represen~ed by .flL~.Q.hJ~..o)].1§._sp , R.iJ..iA~.9-~sp , YJ-..s;t:LlasP, lI:~J.aJ,?-..-..
~1.:lJ:1Asp •. ver-e domf.narrt In Zone 1.. A f'ew s poca.mena of f=i~...r..acAr~rm:sp.,
free nematodes t protozo,:ns' wer-e al~ 0 encount.e red , In Zone, IV and V,
larval. f'orms llke naup Lfus , LameLl.Lbranchs , R;astropods ano polychaetes
1;lere also met vTith.

Studies on larval abundance---.,.,.~--.--~-.,... •......•""*-.-----..........--.'"'.--~.,.-

Total number of t i sh larvae caugh'; ·in t.he t01.'i nets 1.18.S less
than that of the last year. In a fmv cases, larvae of tLt!:.s2:..:iJ.:b.:'?.ba
and Pama nama outrmmbe red the rest of the s oecLes Ln is ampLes , It vas
observed that the larvae of stages I and I1 Dredominated~ in the UD"02r
most reaches of Zone I, whf.Le stages III Cc IV Illere few and scattered
along. the',_entire a~ea!. In the larvae of P.p-~m.0.1 yolk was absorbed by
the tlme they attaln 0-7 mmlength and they ge v the hump shaped
appear-ance , In May and June, they \"el~e in stage I:: at Cichit!]1'J.r

o (Zone I) and, in Septemb~r in stages III and IV at Govindapllr (Zone I).
In Zone' IV t . a homogeneous distribution of various Gevelopmental
stages at dLf'f'e r-errt centres 1:JaS observed. .

3. !'j.!lj}iiJ'_i~~S?.ff~l}l,@..te.:'f:.JAkeJ3~
llinz.,abl:l..a.dJ.:a.~teJ2"?£YQJ!..

D11ring the year undor- report the total yield of fish from
. the reservoir was assessed to be 243.3 tonnes (141.7+101.9 tonnes for
the left flan.R of the reservoir) as agaf ns t 202.8 t onnes (118.9+83.9

I
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t onnes for the left flank of the reservoir) o.'·'ring 19'34_ '65. The
catches 1:.rere "Door dl~ring the monsoon and pos t-onons oon months due to
high vabe r level and heavy vtnd velocity. 3hore s el ne orrri ts viz.
'alivi r contributed to bu Lk of the ca t ches d:::r'ing _·l.~rj.l-Jnne 1965
and Jan1J.ary-I:·farch 1966, ea eh unt t averagin~ 9) kg /day 011ring the
former and 5~ kg/day d-:.I'in7: the latter neri00. J\n estimate.d 129.2, t 1 ' 1" '-'-' 1- . • 1 t ' . J... i" st .c>tonnes of the 'co Cl. ya.e __o r s a -C t..rJ.,n·CaDe 0 t.ne s e ne vs, JDe re .0.1.
the catches having been landed by s·'rface. sill nets and LongLf.nes
operated by commercial fishermen.

C J....<'>. h ' .i, ; " .• -'- d t "7 1('1 .o .Ll C to+"" 1and ines .'avI lSc es cOllvrlOl.l.0e. JO ..o • " 0.1. ,.,·'.v ,vc.J. -c,o. s,
I'o LLowed by caros C?8.3<) and m.l s ce Ll aneous forms (-'-1.'')'<-).' Amongst
t.hs catfishes, ll. sg.~D.?Jl0...l?-~,H.gQr-J.~~.il.t.:tl12.nd? __9J:;J.l..0:.rej'l~j~.. uere of
high commercial importance and accounted for 25.05 1;2.S~ 10.6 and
lO .•OcS respectively of the total yielc1. '[~):o~tiQ2.l;;.o~:.!, '&.fjlnJ:1.r1-~~J2:..§..,
EAtQ.p.2..9lL~, E.§_crr_a...naA:LoL s np , and O.VigoI'sii slJ.bsc~ibed to the carp
fishery and formed (J.5~ 5.8, 4.0, 3.1, 2.0 and 1.6;',:,:,'espectively of
the ,total yield. T'Tith Lnt.ens Lf'Led 'alivi r operations ca'otlJringcat-
,f'ishes, pr-opor-t Lon of .1~.kQJ]lJlin the' catches had c:8clined •. Thb'!~gh
th t " ,.... , 1 0 , 1 " , 1. e gange lC ma j or carps :f. H':1~reQr-ar e.ry L'. 'C:1ecat.cne s , cat; a
a cc ount.e d for 1.5~ and r-ohu o.2;f; of the c ommer cLa L ca t che s ,

Cd.ll nets (v i thout sinkers) "'ere one ra te d 1.)y commercial
fishermen and '.'ere compu bed to 18.nc~1.0 to 22.4 !{g of fish/dayiJ.nit,
a1:m.it cons Ls t.Lng of a coracle and 2 fLshe rmcn '''sin?; 500 metres of
net length. 'it hook and line :H1.it c ons i s t.Lng of 500 nooks , 1 coracle

',-:J '2' f" 'h r111e Lande d 7 S '- G kCJ' .o +"S1,'(1",-an,;. .L.J.S._e" n ._o.l.o. , It'- -co ,::; 'h O.L ".J., , ../1..1.<..,-') .•

o

-rn • ..f- 1 n· , • ~ '-" J I 1 T) , t ~7'" 1·J"JxperlmenvR. r i srn.ng vas COYlC',·,'c·Gec.D,G ':·;'":8 J.CJ.T?1 31 e, AarKl-
halli, 'I'ambr-aha.l LL, :(atarl::i, Hamnas agar , :~Q'\rinahalli, l'Iodaligha tti
and in ad.jacent bays and r.ocke t.s , Bot'l-::omset nets :5.ntr00.11Cedto

+h d " " .. , . , , .r» ,...,r ~cover cne eeper areas or ',~ne l"eserVOJ.r ,,11 "G~l Ji10S.n ran~lng J rom v J t o
150 mm (bar) proved. mor e effective t.han ':~h,' s"l"face nets. Hovever,
bo th slirface and bottom set nets havin:; .:'0, 40, SO mm '0;:).1" mesh vlere'·
f'oi ~ 0 rv 'c· T' 1 • • 'L ' -f' L~ • .L..ouno er r e c ave •.. 1'1 ·c[J.erave r me s·cre"t::.c;JeSor 'lJ~~e:'''83'21''VOlr 000,
bottom-set gill. ne t s proved highly e:C>fect:1.'r: than S':2j:ace nets irres-
pective of the depths coverer, from 7 to ?O ne t re s ,

o
F'isherv b Lo Log i cal s t1H1ies of '::',(1.0 r> ':)",.,1.'.'''' e r-ciall- ..,.! i moor-cantJ. ~ ~ • "1 ~ • _. " , .1- v

species of the Lake "'ere· con t tnue d , (1) <:~},ni:,j:"s1;:01;2shas been fO':"nd
to be a botto1TI~:teed8r, mainly feedil1.g on'-cl;';-s:le"C~~iitoY-rnscan'shells,
bottom inse cts (ch'l r ononj.d larvae, ~~o.rJ.;J;'l cadd.i sf'Ly cases and
Qh<?':.o...b~o.~:u2.,TJarts), algae (ma Ln Ly [b.i.;r:.q2::l7J'.§.J,diatoms (Iia...VJ.c~~h1..q.,
!~lb1J.llQr.0.,§1.::.ri_~.~,lts.,:':'l?j,~,.I'2.sJ:-;A~,-,~Itt.7,,-S_C\i.~.,?....vlJ~~Ar.i~.and ~r.<lg"i.+l<l1~J..0J,
grass seeds, vegetable anr' orr;;.s.nj.c matce r and mnd.. 'I'hi s species has
a prolonged. breeding season, ine'~.vicl)als 1)eLng fOl'n.r:'. tospavm fI'om

'. i .~
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a

July to December I,rith b:TO pealrs , the first in J·cJ.ly-AFlgl1st (main peak)
and the second Ln November-December. A fel''; spe ci.mens i,vith gonads in
IV-V stages of naturity have been recorded in Febr1lary-Harch also.
(2) P dobs oni was observed to be a vor-ac i ous vegetable feeder subs Ls-,
t ing '--;;alYiTy~on,Cb.9:-.:r.a, :L0.lJ,.:ls.Jl.q"r.l..?-~and. Jiy§n.J..1.0. of >,j11i ch .g~ a lone
formed 47,7% CIf the t.otal average feed. Diatoms, other vas cu l.ar- plant
matter, decayed or-garrl c matt~r, g~strOD?ds ~.nd cilia~es f?rmed o~her
items. The sne ci.es ralgrated Irrt o "he 1:O.a1nr ave r Jor spawm ng durJ.ng
the monsoon montihs , (3) The gl)t contents of .E.sE}.r..SlJ1J1:. var-e found to
consist of gastropoo.s, CJ)..a.L0..,decayed 'organic matter, mud, plant
tissues, insect matter, diatoms and JiYd_:rj•.ll-ao (4) L.fJlnJ)J~.tAtJ2:.s4' a
more or less selective bottom feeder, ';.Ti th diatoms f'orraf.ng the domi-
nant food item, vas scarce in the reservoir, adv Lts escaping into the
river on attainment of matur r ty for br-eed.Lng, (5) };..~.8,,-lli,9:..sJ1,al~o
a bottom feeder, subs Lsted mainly on diatoms (32.5-,), m',1d (30.5C

;;)) A

decayed organic matter (26.7cG), insects (.5.8%), chlorophyceae (3'~~'J)
and mfs ce Ll.ane ons food items (1.2~). (5) Osteobrama vigorsii a column
and sub-sur-race feed.er, principally feedi11~g·-0i-1-Ks~'Eesti1;:o-to 97.5;7)
and insects (3.0 to 53.9OS) had et prolonged breeding ne r-Lod extending
from May to November. (7) Almost 100;6 stomach corrt.en+s in M.§..~er)£;;.~.aJ-a

d 50 96/· ~• • " ,.. f' h ,'l"" 1 • r\.~ tan. • /0 a.n ~1.9-_Q.J;'~compr-i se o 01 ..: 18 ano I18L1 r emams , .'.!KY1@..s_~e.LsPP,
J~)n..ti.119.. sPP1 .Q.yj.oE.Q..I'..~j.i, log"tJ·kTJs., .Q.plID1i.G'i4+_a.:t:.l?, !1.,C.s.VJl~11S constit'-
ting the maj or- forms Lnges tert , In addition, Jravns (19.10)), insects
(20.2%) and other m'is ce Ll.ane ous items f ormed the food of M.aor. 'I'hes c
tyro species migrated into the river proper dr r Lng Fe1)r1J3.rY:'March and
breed before the onset of the monsoon , At no time, howeve r , specimens
1..rith their gonads f'u Ll.y mat.r.r ed uere recor6.ed in the reservoir pr ooe r ,
(8) The stomach contents of ::.•,a:t.:I:;J1. 112_vebeen found to be exc Ins fve Iy
composed of ,~~'y.K,a.s.te1_spp., E.,~_t..i,.g]yLC1.4C,.~:e_b0".Q •.bjI!}>8,.c~'_1..?:g~9~,B.."lta spp ,

d,., . . r\11 n 0 h' "J • , , f. -. " + 1an ~!.•gJJlr.J,.E.• .L.1e 118)." oreeo.s In t.ne r ivcr o,U'J.ng monsoons 'ana "ne
young ones drift dovrn into the reservoir 1Iith the flood 1,vaters. (9)
,siJ,.opia .cjlj.ld.r~E?,Diihad' fishes c::-mtri~1J.ting to 86.8%· of its -,1food the
other items being insect ~atter (S.Ok), animal matter (5.5~) a~J
decayed organic ma'tt.er (1. 7(~). (10) ·~)§,Q;.0;.q:Gr.Qn.i.~~ t.a.c;:J~l'...e.?was found
to be predominantly an insect feec.er ()8.3~f), fish remains, CI',:IS bace an
appendage s , biva Ives , etc. forming the other items of food.

o Limnological Lnve s tLgat.Lons , based up on the collections of
the seven centres, covering the entire r es ez-vot.r 've::e continued. The
physico-chem~cal. condH;~~ns of va te r shO\'Jed. tb<:tt t;nDcn~;1tl)re varied
be twe en 21.2 C and 31.9 C. The range of var-t atl on a.n pH was mostly
between 8.1 and 8.4 except on some rare occas ions llhen va Lues as 10l.\"
as 7.9 or as high as 8.7'''18re reached. 'l'he Lo-res t va Iues l.vere recorc.eci.
dur-Ing July to ,september vh i Le the hi~hest va Iuos ':.'iere d"ring Oct obe r
to Harch. Dissolved oxygen generally ranged betueen /,) and 10 pnm.
Prodn c't Ivf ty experiments ij:1dicatec1 Har ch - and April to bp the m~in

I
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~~odn~tive neriod for the reservoir. The uateT' vas s ~htly alkaline
having carbonates and bicarbonates of ca Lcicm and mag;J.esinm.Alkali-
ni ty l:lsi:ially ranged l)ei7·reen 70-85 ppm \'i t.h E, :31ight c1e;.Ji:es.?ion .
dnring monsoon (22,..;38 ppm) e Chlo:;::ide;3, rri t r'a t.e s , jron? silica and

• ., . • J' 1 t ..' l r: ") r:::- (l" () Co·· 1 1 0 c,., <) <, nd 0 n ~ '-,'~rlnnosonorus varleo. De ve8n _-':)-I.,.,J, \...• 6- ../.'.),_. -_.\, ./-_ ...(c 0. " .• -\.J~ (,.l~,".

b.03ppm. .. . .

o
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The other gr oups in order of abundance of number-s wore »r avns 11.1%,
molluscs 9.9%,Cfishes 5.3%, oli~ochactes O.8~% and tad:,)oies 0.4%;. The
littoral f'anna wer e the most af'f'e cted by the physical f'ao t or s like
',·.rindvelocity, fl':.ct!1ations in wat e r levels and temperatures.

o

The bottom macrof~1na, th~1gh not as rich in variety as
the littoral, Vas r i ch both by nnmbers and vleight, the sh13.llO\IT8rzone
being the richest .(552 ';.nits/sq m), tl'J.e other zones in order o;f" rela-
tive r:tchnes~ be Lng the de~per ~,one. (539 'imits/sq rtl!1 the admi.x t-tr e

zone (534 'l;;nlts/sq m) and 'cne ruve rme zone (378 ~)nl'Gs/Sq m) respec-
tively. The riverine zone 'iVasdomi,nated by insects (77.7~) vhf.Le tbe7
formed the se c ond domi.narrt 'grou,p in '::;he ot.he.r. thre e z ones , Af!ain, 'C;le
bivalves (Cor-bl c+La SD'O.) almost exc Ius Lve Ly (laminated the r-Lve rLne
zone \,rhereas~'~gas-tropocls showed an increasing t.r enc in the other three
zones. The bottom f'a-ina stud Les f cr the year shovred. a dominance of
mol.Ius cs' 'both by nnmber s (86 •.3~) and by \;.rei9ht ,(8'1. 2() in the entire
r-ese rvcd r ;: next to vh i ch wer-e Lnsects . (12 .s:;:;) . by nunbe r s and (9. S()
by ~!eight and aqv atd c oligochaetes (LL2::;) by numbe r and (0.1%) by
weight; The mol Ins can dominance dur tnc the S'':-:i1mermonchs and insect
dominance from September to Harch was obse rve d ,

o
, ,

The plankton pr-oduc t I on Ln -Cbe reservoir in r:;eneral showe d
clear demarcation into a pr oduct tve 'oel~iod (December-?ebruary),
retardation period (r:'Iarch-April) Lov wat.e r period C:~a7-July) and
recov~ry period (Ailg'lst-November ~. In ~ener2.l) z ocp Ls.nkt on was higher
(53 2()·) {-h . hvt 1 1 s: (/l'~ 8(1) . , '.',' '1 ~ 1 rrn ;:J • .L

'. ) v_ an P1 yL,OD anxt on LJ:b.',:' , '(ne r ac i o :')elI1f: .I.~.l. , lne oomar.airc
gro1)psin order of abundance 1;1e1"e~ c opeo cds (25.4%), diatoms (r).7':,') 5

rotifers (1~.6~) 2 myxophyce ae (15.~9c~)~ch Lor ophyceae (11. 2;b) , cLado-
cerans (S.8,;G) and pr ot oaoans C2.4-':S). The sha L'Lower zone vas tl:.e
richest in plankton ab-zndance show i.ng 3,10 8~~of phyt.o'o Lanlrt on and
45.2% of zooplank~on, the other zones in order of abmdanc e being Jche
deepe~ zone (26.8;J :ohy~o- and ~O.3% zooplankton), the admixture zone
(24.6>') phyt o- aLJd 12.2% z oopLankt on ) and tl1e r'Lve r Lne zcme (13.30;
phyto- and 22.3;~ zoopLankt.on ) , .

o
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Lt-:.. . Fisheries of br-ackf.shwa te r- lakes
• __ .~_ ••••.# ••.•• ~ ••• ¥ - _ .•... _.c,._. _;. ~.._ .•...,......... _ ..•.......• --....•. -. __.,_ .--a' __ ...•....•..-.-

The »r-awns t;ave Cl. re core: catch (:;"Jl'ine: the ne r t od v;i th
1731.0') t onnes and the de ta l Ls are fl\rnJ_shec1 »nde r t.he '1eading
'Pra"\m fisheries t uno er +t.em no .10 0/ tlr!is r eoor t ,

~leutheronema tetra~actv~~m the so'o rG~~gs~ntati~A of th0•• ._. _ ___..,-41' __•• •••...••. , •• __ -.....:....._..-~, • ,.. __ .•", -- __ __ v _ ..-_

tb.readfin fishery, J:orned 4.2C)~(., (1(30.25 t,)"c:1.es) of t~:e total catch.
Specimen~ upt o 149 !i1l] (7.6::;%), 15CJ-:?74 mm (35. S5~), ~.~'7,)-54'")mm (S e 3ft·)
and 550-j99 mm (0.87'·~)';'81"e re7)resented in -che :C'ls:leI'Y~

.J~a..t~1?.c§.lc~2.1'J(e.x'4(43.21;-::), G.e.I7_8_S_§.8~tj.J~2.r4 (23. ')5~~) «nd
;~.tl'g....t?ln.~.?_~l1'at8J}2.J;S_(19045"';) 1"8':01'ese~l.t8Q ;~'·'8ne r che s "1" i eh cons tit'lte::

o
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159 tonnes (4.32%) of the total yield. Specimens of .1.~a1s..a..r.lL~:t1J.pto
199 mm (0.43;0, 200-4"74 mmJ45.67%) , 475-024 mm (?q.l,)( ), 625-724 mm
(14.04c1,), 725-824 mm (7.47"'S), and the rest 2.50% vor e re'0resented in
the catches.

The e z zs and. larvae of l.; c or s v La occ'.rred j,21 large numbe r s
in l'ua Nali nea~ODaya mout.h and off-}forOJ~i:~ndi area o."Ting J1Jly to
October. Eggs, larvae aX10J"veniles of II"p.J,),. SlJD. occ .irred in the
Central Sector dur ing Ji1ly-Septemi)er but in tly:; out.e r channel o.~lrin.?;
October-December.

Large numbers of nos tLar-vae and li~veniles of Ji.ks..a}la,g:~·,-r~t..0..
we re available in Ang1·!st-December in tile ooter channel and PaIrr
canal area. Hoveve r , eg~s, larvae and j11veniles of ~-.•S,Q-'La.1.and
~1.p2..sJ.'!§'occurred sparingly 0.'l.ring April-Angnst Ln the tidal r eache s
of mi)~ger mukh and Pal"r canal, and, in the SonthernSector off
Chha Lkharri and Xumar'()"r. Eggs, larvae and j-iveniles elf .A]l.q.h.QY~:ie)J:?.s X)
and r=-h.:~J..s"§"9_c~~el'-spp. vlere collected in large n-mbe r-s in all parts of

o the lake during April-November and "Iay-J'lne r-e spe ctLveIy ,

Juveniles of f1.g111io OCC~'l"re0in 2.11 D[~rtsJf the lake
\0> dur i.ng Jl).ne-De cembe r , r;;"r;;8- ;nd l"v8niles of ?1.~.sj~,r_ol'::.'~~'-.~)::])13~,(April-

May and October-November), ?~.0:C.JJ19X.0J. C4."0ri l~nc.y an.: ')ctober-November)
and .t.P~1:?_v_tr.Q.S~tLi4§~(HaY-Jl11Yi neDte: ibe r 831(1 I'ovembe r ) occnr-r ed in all
parts of the lake. Eggs and arvae of I,l.. :te,trA~,.z~G..:t.::.::..1}J!l \'ere collecte6
dur Lng Aprj,1-J1J.ne in the Northern E;ec'cor ;,rl:ile the j1veniles occ"r::::;:<~
throughout the lake from April-A1.g':st.

o

The ",ater -t-:em;)erat1)re in the na i.n lake and tlH" out.e r
channel ranged from 21.0oC to 32.30C and 2~.5(lC t o ::\~~o80Cr'e s oe ct.LveLv .
Hiniln1:'.mand max.i.mom va Iies of a.Lka l Ln:l t.y ~~C':c '(',ll.e12::8 2.:10 01}ter cl~'8.:--:":;c,",
we r-e 52.0 ppm U,l"g~~st)and .57.0 p om (Sept(,~ml)8r) <:Lnd 121.31 ppm (j'LLy
and 132.8 npm (Aoril) r-es oe ctLveLy , ;.1:1~1e'O~.: I,rar:.i,::;df rom ~.q5-8.7 in
the lake and from 7 ~4-8.3 in the o"ter channe t.. D:Lss':1lved oxvaer.
ranged from 7.~ to 1S.0 p:pl.' Ln the main 1a1(8 and '3J) '~o 14.4- ppm ill
the onter channel. ..

The salinity in tnc main lake r-anger' Tl~O"!11 0.8820;.:0 (SeDter~':':8r~
.to 29.334~0 (J11ne) and in the orbe r channel from 5.5T;o (October) Jco
34.27%0 (April). In the main lake, phosohat.e and ni t:I'8.te, ranged i'rr,'



0.015-0.06 npm and 0.03-0.075 ppm r8':~Ject::Lvel:- ,,;hi19 ~.n the O'llter
channe 1 the'valnes both for phosoha't e awl nitrate r anz ed only be tweon
0.02-0.08 npm , The valtJ.es for silica 2;:1Cc iron ranger1 ::rom 1.0-4.8 pp:n
and traces" to 0.005 ppm r-e s pec tLveLy :['0.1' the main Lake as vJel1 as
the o'7,tel' channe L,

As estimELted total catch for 1173 t.onne s vas landed, of
'vlhich nr-avns (40.80~0) arid mn Ll.e t.s (27.06;<) !iJere the PI'1St dom'Lnarrt

• . r • , h f' ." l 1 .L ."., .', 1 " 5 .: ,~r:l t 1zr-onps , \vhl1e the norcne rn Zone 0:': cne __axe cont r i 0:· l-;C, ,:; .c):)/), ne
~o1Jthern zone contributed 64~3'4~0 (the I ncr-eas er' Landi ngs being due
to orawns ) ,

Geari,'lise catich data ShOVlSthat S'"thuva:Lai C<:l11ght342 tonnes
~ ~ b -rr d l' (007 t:::; '- h dI' (J ., re: ) -r-, rl' l· (0" --,\ -r1 011O\{e0. y L.on.ava a i ,..> •••. ....,), nanc .ines ,.,.,), rja~'J.va__a i uO.·~J ana.
Kattnva1ai (67.8) .Sl)th'1valai and Ka tcuva Lai ve r e selective I'or ·')r2.'!,11'18
i;Jhile muLl.et s 'Fere ca~:'ght mainly by Oivavalai. r':he ave r-age catch/rll-;t/
dav dur-Lng the cuar-t.e r ending}'[arch! 66 varied from 2. "1inimum of lE:.1:3
kg" for Ko~davalai to 8. maxi.mnm of 131.8'3 kg for Bad i va Ia t in the
sry)thern zone vhile in the ~orthern zone it ranged from 4.98 to 7.S1 k~. 0

P .~ld;1g1s~ was the (..l omi.nan+ SDecies amonz s t the pr awns , (~~'he
detaj.ls are rSDorted in item 10 ~ I~)ra,::r;lFisheries'i).

ivJ1]llet landings Tiere 110av:Ler in t~,e northern (206 t onne s )
than the s outhe rn zone (111 t onncs ): and ;;~.c.e))J;::..Cl.l."~EJ. (1'33 tonnes),
tL.2.ClXSj,.ii (2S tonnes), n.m.f:l.c"r~olE:;J2.ts.('23 ';;onnes) and n..t.&..c3J?_(10 tonnes )
cont.r tbut.e d to the f'Lshar-y ,

The perches Here repres ented mainly by :}.e:Cl'.ep. 9'y'en.§._(29 tc~
nnes) and i3il1ap.:o sihama (26 tonnes). The fo;)c of Ge ove na [91-285 mm',
consisted .of -:;oiychae'res, i'sastropods, bf.vaLves , cr:i)~c~ta-cEta~ns,debris '
and sand. ?ishes caught in s onthe r-n zone subsisted chiefly on gastro-
pods and po Lychae te s 1,.rhile those from the northern zone on amph.i.pods ..
8ex ra ti 0 was observed to be 1.4 ~: 1 Q • "raj ori ty of' the specimens
we re t.mmoture or matu r i.ng , Three -node s ,:jer<, o!)server: at 135 175 and
245 mm. The food of ~."!3},-r~'2:.:(;1§:.. c ompr-Ls ed of 'r: olychaetes, crnstaceans, ,
or-garri c matter and c:ebris vhl Le that 'J:: the jTveniles 'C~5-57 mm)
mainly of amph.ioods , 'S'ive r:10Ci.e3 '-'-'?-1'eobserved a't 1:35, 215, 235, 315
and 375 mm.

The cLupeol ds ('?8 tonnes) ve r-e r8';Jresent;ed mainly by .ITS.!£l..a~tg;:
:~~o..l.o...s_a_!La§~I~~cL(13 tonnes ) , .9Jl.a)1>Q?~cJl.?l]l~Q.:'?, (6 'i~onnes), '-'.no :?.J..oP".c~_2Q.2l.-::"J?e
SYJectmens measur Lng 145-430 mmin Lerigfh ccns t l t vter' 81.78S of the

I
;
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C. chanos fishery. J1J.Veniles of C-,1J.a--!'l..o.~.occur-red thI'011a,ho"lt the period .•
The fooci~ of this species ?onsj;~te~.' of cUato~1s, insects and j.n~ect
larvae, criIs!acea.l1.s 1. (leb.·I'~S ,:-nc, SCiDd. ~Olal' mOli.~~ vere, observea at
125 205, 330 and 3'15 mm a.n Q.P..E;~21:2.. Ihatoms, ..~f.Lamcnt ous algae? ....
gas -bropods ~ :~oramini~eranr, she lls 1 organi.; d eb~c~sJ.an;;.s.anq. ,cons ~lti)ted
the food 01 the s pe ca es , vex r atl o w as oos er-veo '.,0 08 1(1 ~,2.02 o •-. T

Three. modes at 260, 340 and 520 mmver e obs erve d in the s pe cf.mens of
~10..:p.E.!3.2IL~~~. Fishes, pravrns, amph Lnods , mys i ds , polychaetes and
or~anic matter ~ormed the food of the s',oecies. •co

<:

The crabs, reDresented by t.hevtw o s oe cLe s , S_CJTJJ-.<?:. S~iTJ?,.t..?;;;.
and ,11?J)J.2ll12Jl?pi2J.agj.,...G2)1?, cont.r-Lbut.e.d 81 t-onnes to the total catch.
Hat11re Ji.p_e_l.1.l;:..lli.1':.2,f'emc<los':Te're ava l Lab Le in Aug"st, the smallest
being 104 mm in ca r-auace len:stb. P. berT Le d f'ema.Le of J.L}:O mmwas
observed in Novembar ,

Collections made dur Lnz the n i.ght s 0..11.0 chring the 1"'111 moon
o period shove d Et greater abundance of eggs and larvae. Iloveve r , the

larvae of eng rau Lf.ds , car ang Lds 0..11.0. gobiids '·,rere more abundant o.'1ri11:;
nev moon nights. Lov rt l de collections made cLrin~ the nights yield.e(:
more eggs than during other ti1es.

PIt ' 't J f' , " d 'bsxp ora ory ano expe r imen a.i. 'lsn:Lng cr-rn se s \,Jere mer 16', y
the f i shj.ng vessel ISn.noeraoans t in the Love r reaches 0f the Hooghly
e s tuar-y , T'l.ro, of the total six, c ru.l se s ':Tere made f or fishing ih··the
Rupnar-a Ln r Lve r , an area n o't fished so far. 3C) days were spent in
fishing .. Repairs of the vessel, non-availability of a sut tab Le person.
for the post of Serang and preparation of -Cbe gill nets ac count.ed
for the comparatively f8'l..ver days of fishing during the year.

o
A report on exploratory fishing conduc te d. in the Hoogh Iy

es tuary , from the Lncep t Lon of .the "n l t till liar-eh 1965, was pr~,ppred
and S1) bmitte d. . . . '.,.. . '

The spec5.fj.cations of tr.s t r-avL nets. operated forcfishing
'\;Tere~ (a) 13 m, 4: sedm, cotton travTl ,,7ith 42!1X24il rectangular wooden
otter boards, 'Cb) 17 m,~1: seam Iy l.on tra-vJ. i;Ji th 42"X?4il rectangular
wooden otter boards • A total of 92 hrs. 30 mms .\Je~e 11tilized for
trawlinc:; and, on an avc r age , abo-rt 12 kg of fish ve re caught; per h012r

f t ' T" h .. .:J d 1 " . t" 'h0: opera lone £~_.:n§.:.J~XE?~,s ca.aem.os , rays an ee, S oonn.na ea ·c....e
catches in the Love r estuary (R.Saptam·"lchi and Thalmran) vrhdLe

!
i
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E.P'.gJlz..~l.v.§. and H.n.e..l:1§.r..§j.:R. vho Tly contributed to the catches from
the R.Rnpnarain. The ar eas trmdea l1e1'e mostly near the sea-face of
the distributaries, R. 'I'hakur-an and R.,sapt!c.till1;:khi5 and ve re different
from those s-ib j e ctod to trmlling in 1964.-' SS.

Bottom-set gill nets, 'were tried ",si~13 cement sinkers and
polythene floats. The mesh...size varied from 3;1 to 7" ancla combina-
tion of different mesh sizes was "sed in all th'e operations. The
length of the net employed,at a time, 'Vas mostly 350 fathoms. The
follo1tling are the details' of the \hTebbings;sec1 ~

Mesh size .-0-: . Total length HeightC,Leces
'r: ,. ~

....---~.--.....•.- ~--,.~~ .._\.v.omo.l.n.,? .. - --.---..--..
7" 5 12'3 fathoms 5 meters
511 2 54:.5 !I' 5 It

4" 7 122.5 11 3 "a bhoms
'JiI " i}:8 rI " !I
U ,:J 0

A J- tal .t:' ~Ol h01'" Q -TP e -. .L. ]0 1'11 n ,.~+-·o0," ~nr""";,,;,,,,,,. bo it .~r3 kO'r. vO 01. 'J u.""; ", ~r .~penl,. _n g _ .L~el,.vlng" ,i.O;k'..,:_Us a L, 'X) t:.,

of fish. The catch comprised.mainly\of sharks, cat:f:L3hes and ,11J.tJ_Sh:n!L?_
.y'aj...,gl?llsiE,.e

6. IU·l$jLfisJle :r:.i.J}£_

(a) ~C?-_ X\.y.§)" __sys tE?Jll

211n.CLing s~

The total landing of Ht.Lsa dur i.ng the year at five selec-
ted assembly centres on the Ganga, .two on t.he Jamnna and one on the
Padma has been estlmated at 170,,55 toml.es as against 133.11 t onnes
of the preceding year. The break 11.p of the total is 58.06 tonnes
from the Gang~, 40.15 tonnes :from the ,Jam1.ma and '32.S() tonnes from Q

the Padma as agai.ns t 33.7 t.onnes v - 23 tonnes and 120 pSI tonnes re$pec-
tively dur l ng 1964 .• The main stay of the H'iIs a fishery in the Ganga
comprised of size group 11, f'oL'l.owed by size gr-oup lIIo

Observat:Lons t owards delimiting the breeding ~ro1).nc3osof'
JLtl.::U:~.ilisQ<i, initiated d:1ring October, 1954', \tTer~ corrt i.nue d , The'
investigations whi.ch liJere carried 0'],[:; only in the vicinity of Al.Lahabad

I
i
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till Harch 1965, \\Tere e:;:tended to t''lree more centres one each at
Var-anas l , ~1]xar and. Ballia. 11es::.1ts obtained indieateJ that there
ve re tvo spawrri.ng seaS0I1S of Hf.Ls a , one cl:,.ring m:Y::1S oon to early
uinter (A1xgnst-December) and the other dnring the spring and sommer
months Bar eh-Nay • Of these, the f'orraer appear-s to be t.he main breeding
season, "ii th September- October oonst ttut Ing the 'oea:{ period. The 01)s8r-

J.. • h"" J.. '"Y· 1 b d . . 11' ,,.. 1 '- d 'vatn.ons sr oven ·Cllau ;-ll Sa was ree lnf, a c a t.ne i our se e cce cent res,
extenGing from Allahabad to Ballia.

(ii) Lover se ctor• ~\O.~- .••• • ~,.,

Encour-aged by the res"llt~~ obtained d1).ring 19::A, reg'!11ar
systematic sur-vey of the Ganga beti.·,reen ';Iok3.mehancl Barh in Bihar was
initiate~. Insnite of better :ishing ~~1"ing the ~onSoon season,
r-egu Lar- sampling i.vi th t ow net and shooting nets o)eI'ated upto a
maximumdepth of S I fa:1.180 to collect any larva or er<g from this
stretch. This lends suppor-t to the earlier f.'j_ndint::;that the IUlsa
breed:tng grounds in the 10'Her s trre t ch of the Gang a extend from
Hahadebpnr to DhuLf.an , Heg11lar sanpLi.ng for Eilsa larvae was al.s o
"'mdertaken at Patna and Bhag aLpur- in the Ganga and Lalgola on the
Padma from ,Tune onwar ds , \I1111e H:Llsa larvae 'I,Jere aV8.ilC:','Jlein the

o samolcs collected at Bhaga Lour- and La.lgola drr Lnr; the months Augus t
to Oct.obe r , no Larva was enc ount.er-ed at Patna a.;rinc; tl18 pe r-Lod J11ne,
1965 to Peb ruar-y , 19'3"3. This .c., rthe~,: s ;rp1Jorts the b~L'oa6erde15.m.it at l on
of the spawn i.ng grornd.s in the 101Alers tretch of the r.?rangasys tern and
also indicated th2:C in all liklihood the s navrri ng ,y.t' t~le mons oon r1)!.1
is over by abo.rt October.

The dLs cr i rl~ nant -?; nct i 0'- ar-r Lved "it ~=--i-"'~ l- cs :» when .....·n-;'llind.-. ,... - .L ••.•••• _.. 0. .. l. .'.' ~n v ... ~l, ..L - .J.., ~U C • ..., ,--.•.•. ~ -- •. ~~l. 2. ' " • o'~.:.-' \CO .,

to the data, a large nim )e1" 0): S1)eCJJ;I.811S"eI'e 10' nn -co I all In t ho
donbtif'u L r-eg i.ons , Fl.atios of different mor or.omet r l.c characters c1gs.inst
total length we r e ,!nrked 01·'t to set '1'0' L.be c onf'Ldence limits t o Se.0;:....2-
gate homogeneous gr onps ort; of the total s amo'l es colLe cted from -Cbe
1 1 .J.. t 1 f' -'-. ,:" 'T-I-" . . h" .i, " •over sure C1 0.. cne Ixanga sys-cem. _.l, na s De8i1p os s i c..Le co xn s cern
three such significantly homog cne ous gr01.1:JSof H. ili:~ha on the basis
of a pair of characters. The dL s cr-Imtnarrt s core-for-lli:''\lvidl1.al
gr-oups "JaS ltiorked 01,. t and f'o=nd to be as f ol l ovs :

Ll = - O.01647A -I- o. 240~~3B- 8.92019

L2 = 0.08053A 0.12299B 9.42156

L = O.lS927A 0.44137B 9.88599

!
i
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\IThenapplied to a large number of data ~ the method of
application of discriminant score in segJ..~Ggat~Ul.gthe popuLat.Lons of'
H:tisa has been f ound to be satisfactory.

The overall pattern of interm~_ngl:Lng of di.fforent S1:0-
norm Latrl ons of H.ilisha in the entiT'e Gangetic system has been VIorkedout and tabulated~a::t-bt;-lO\v~ .

Allahaoad
Varanasi
Buxar
Bhagalpur
Rajmahal
Lalgola

;?o.oo%
14.47c;
")7 "Llo1
(.J • 'C) 3:/0

47.24%
12 ~50;5
'::>0 °3,1~-' eO"?:J

?S. Lt.SS:;._.... ,,. ...••'>-,

5- 27·-;1~,:J. /0

4~~.11%
21.47%

9.37%
4:1.67%

r"f:) lr')c1
t>; 0/0

The overall pattern of :L:l!.teI'liij~1.?:l:lngLnc l cabes that all
the three sub-coonu Lat l ons are 1.3 xis tent t;:lr()1:..?;ho~.\t the river sys tern
upto Allahabad: ~

FJ....s h.m:-yJl:l9l..9.f~tQALtny.§§.:t.i,g.at:,LQP::§..

(i) .rL1?J;'~~J:.•§~ ctq,r.:~_Q%_QA1J..g,9...'§.Y_~."t~nL

Observations, made on the os.3is of data on the length
. frequency distr:Lc)1J.tion, indicated that landings of HiIsa in the
R1' ers ,."\ " J ' . t',· Tf ' .. v. ua12ga ano amuna wer-e oonu.na eo ay S a.ze gr oup .__tCOrreSDonolng
to f'Lsh 01 2-2t years of age. It was fl'rthcr observed that wh.LLethe
larger specimens of Ili.lsa wene ava tLab.Le maLn'Iy d")ring +he 11'rinter
months, the monsoon catch consisted essent:LallY of smallersp'2cir;ens. Q
T:1 t' l' f J 1 z, , ~ -i th.c> '. r!. t ., t . f1:'\1rner, ana YS1S 0 cne morrcru.y J._sng. .l recp.:eD.cy ,.~lsr101) a on 0 .
Hilsa for the years 1953-1965 ShO\lTCd t;;.-iat ::':'J.}i,} recr'd -Cs enter the
fishery when they are be twee n 10C:- and 125 -nm ill s Lze , dnr Lng the
period of June - Jnly.

(ii) Lmler sector of Ganf!a svs tem"'~'''"~_'''~ __ -~'''''''''_,_:~_ ...-c.-~_;~,-...-._.;a/--J.,_.<.--.,. __

, During the year -' tU),...s..91~)\;tsh ..a r ang Lng in total length from
25 mmto 512 mmvrere avai:lable in the commercial catches in the reF!iOJ':
supplying to Bhaga Lpur' assembly centre on R:tver Gc1.nga~ The length ::

o

i
i
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freqneney data of 4841 soe c.lmens noo Led for the entirs year anc
gr-onped in 10 mm class ii1tervals inl:'icated the pr-e scnce of the
f'o l l.owl ng modal gr oups ,

35 and 95J.

2
::3
4
5

315
. :375
425
465.
505

Q

o

\\111.encompared v i th the. modal values f or the ur e ceding y ear ,
it was observed that in group 1, tltlO modal values at 3.5 mm and 95 mm
were available dur-Lng the cru-r errt year ~ 1:T11ile in 1964 the modal va Lue s
wer e Loca tecl at 45 mm.and 75 mm. The mod.al 'va lue at 215 mm seen in
1964 1/TaS absent dur i ng the year,. \ih1le the -size re presented by 325 mm
in 1964 was represented by 315 mm d"ring the cur-r errt year. The modal
va Iu es at 375'} 425 and 405 mm wer-e ma.Lrrt a Ined thro1;'gh these t·uo years.
In addition, another mode at 505 mm appea re d d1',r-inp-; the current year.
The strength of the later modes from 325 mm onwar-ds gere considerably
101'Jer as compared to 1964. .

In River Padma , fish ranging from 31 mm to 530 mmvJere
available dnr Lng the ye 8.]:' and the analysis of the length frecpency
distribiJ.tion 'at 10 mm class 'intervals (or 3. total s ampLe size of 5804
spec:imens indicated th.e pr e sence of :follov.ii·.1g modes

r<,. 0'1-0 Ji9da_Ls tr~G_ill_Dllil?'.-:...-.--'

1 45 and 155
2 205 and 2''-35
3 335

0 4 375
5 -415
'" 4550

7 50S

v'hcn compared to 1964 i-'~ '<lS observed t;)at in group I only
t"TO modal values at 45 and 155 mm vei:e available [nring the cnr-r errt
year , as against three modal valnes at 75, 125 and 185 mm during
1964. The rest of the gr ovps represented by 205, ~S5, 335 and 375 mm
,,;ere maarrta lne d throngh thes e two years, i./Jile ne II'!' modes at 415, 455
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and 505 appeared d,1ring this year and the mode of 435 mmseen in
1964 was absent. The relative strength of different modes indicates
that the size groups represented by the modes at 255, 335 and 375 r.11l:1
were most dominant.

The analysis of 8677 specimens in the size range of 21-140 TIP',
collected from BhagaLpur- region dur-Lng duf'f'e r-errt months of the years
1963, 1964 and 1965 and grouped at 5 mmclass intervals indicated the
follmving monthly pattern of gr-owth •
• ~. .. • ._.~_ ..••. .••..• __ ...•....•_ .•.....•..•...••.-.- ...••..•..••....••. _ •. __ .-.-. ..•••..•_._ .•.~ •. ~ _ •••• ~ •.•..•... ~ -.L .•........•.'--.. ..• oh _.~

Length at the X Modal X Size range X Standard {Increment
end of X value X in mm r devia~ Xin gr-ov th

. ,_ ,~_~~_,_.~.__~~,__.JJ~.n__~.rn_,_~L,. ._.. _.:..__ L .... t}:.?E_ .. " _L_..L~ P.J.m__ . _

1st month 28.6 25.0 - 3?.O -l- 3.5--
2nd month' 43.6 37.0 - 50.0 -:- 3.5.~
3rd month 63.6 56~0 - 71.0 -l- 7.5•.-
4th month 81..() 72.6 - ::8.6 -:- 8.0-5th month 99,,3 9200 --:S'7.0 + 7~5
5th month 121:'.0 115.'0' -1-27.0 t 6'.0

15.0
20.0
17.4

o

21.7--~.-----..-.----~... --~.--.--------..•.---."..... .•..-.-- .....• - .•. _----.- .".....- .- ..• ",,~.-, .•........•- .. ..:.- - - ... -----..~-......•.•
The gr owth rate estimated on the basis of analysis of 4376

specimens collected dr-r Lng the mons oon seas on of 1954 from Bhaga.Ipur ,
RajmahaJ. and Dholian and ranging in size from 9-140 mm, indicated t~e
early grm~Tthpattern to be s Ltgh+Ly less t'J.an the one ar-r tve d at by
analysing the data collected from Bhaga Lprr alone. '.1:'hepossible r eas cn
for this anomaly may be the differential pattern of early gr owth bet-
ween these three stations, controlled by the available food in the
respective areas and other hydrological factors.

_The length-v!eight relationship of ju.venile Hilsa in the
identical size range of 27-105 mm f or the samples c~rcnmfrom Bhag aLpvr
and Lalgola vas estimated by the method of least scv.ares and the 1"e81}1!:,;,
obtained are as follows ~ "

o

For
log
for
log

juvenile Hilsa (Bhaga,lpl1r)
ITt. ::: - 1.74444 + ~.81003 log
juvenile Eilsa (Lalgola)
'lilt. ::: - 2.35381 + 3.14126 lop'

'"
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Hhen the values obt aj.ned for these tilIO stations were tested
statistically, they •.re re f'ound to be significantly dLf'fer-errt , indica-
ting thereby the differential pattern of gr-owth at these tvro sbati ons ,

o

Tiesnlts obtained by ana Lys Lng the date on »er cerrta l distri·~
birtLon of adnLt and female Hilsa tn the commercial fisheries in '
different stages of T0at"lrity o"lI'ing different months of the year,
indicated that matvro indivic1;'~als and specLmens in perm.Lt tmate stages
of matnri ty ve re available d'1rj.ng the months Jan11ary to April J1~\ly,
AI] gns t and October to December, '\I,71'1i1emat".r-e female Ei.Lsa in V and VI
stages of mat1Jrity, according no the international sc'o,le, wer-e avail-
abe I d."ring the months Febr'\1ary l'iarch, J'i';ly, il.')gllSt ..nd October.'
Therefore it may be D~~1essedthat in months of Januar-y q .April and-
December only ma-c11remales are avad LabIe and that tbe male Hilsa
attain matnrity earlier than the female Hilsc,.

, Fecundl ty of -che ~atl~r'e female H'iLsa in IV, ir} VI stages
of matnr-Ltry and ranging in size from 341 mmto 522 mn vas observed
to range bet\.lTeen2"tl~71c) and 1J.,0.<:.1:,715.T.he r ange of feconclity in
~'nn t b It' u '1" " , :t "1' f'rn.rr eren SU -paUl) .ia a.ons or ~:..~~_~1.§_r1".,a.,J.C'errt J.!. lea. on r ne JaSlS 0_
discriminant scores, is ur es errt ed be Lov, along 'T1th tile size-range
of the specimenso

Variety X Size range of the :( '?;,angeof f'ecundLby
__,.','..~,._..,~__,__J """ f_~~.s.h.\i.~ylD), ,,",__l~_,""_. "., ~,_,~__,_

Broader 341 - 522 3,41,7l9 - 10,97,086
Broad 396 - 474 4,~9,410 - 11,04,716
Narrovl 390 - 473 4,~?~J,,560 - 8,72,935

It appears that the f'ecunddty of the nar r ow variety is
Q compar-at Ive Iy Low as compared to the other varieties. 7-ToirJ'8VeI',to'

ascertain the correctness of this finding, comuarat1vR length-
s oeci f Lc f'e cnndity of different s1Jb-')op"~1;o!.tionsis being attempted.

Food and fe~ding habits.---.~~,-""- --~. -......,. - --..-",- ~~.~ -- -~ ...•

The nattern of se as onaL fop,-ii'np' Lnt erist ';-,7"' Lnd:' cabed {-Jr.;::,.: •.i: ...•. -- .•.•...••.. __ .1...1.:--- ~ ._._v •..•..lJ. •...••_ VJ .!..'-_ . .,. V ~ ul.l......\.ov

the fish abs tained from tc.1king food c11)ring mO:i.1S oon months. Overall
size-specific feeding intensity in(~,1cat'3clthat percenta',;e of, occur-renc-e
of stomachs vith high feedin~ Lrrcensi.tiy ve re. mor-e in 'C::t2 early size
groups (151-250 mm) ann declined in the older size ;:;roll.ps (251-500 mm) ,
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Analysis of stomach contents showed that ~Jesides organic debris and ,
sand par tLc Les , crustacesns ranked high in order ,)f »e rf'e r-ence foll-
owed by rotifers and algae. Cr1).staceans ,enco1:mtered ve re PJ.i1..P.tQ.Tl1.2.?_ s p ,,
Cyclops sP., p~()~S,Ptl-Jli?:~sp., 12..ap.l1..Il.:LEh.sj)., and eggs and fragments of
other crnstaceans. Of the rotifers, J5:.e_r_a.t$)J~£l._sp .., B~r_0~9At..9JJ1l.~sp.,
;F-i)J...,ll:ll1.s o , .and :8.ot~);.?_ sp., forme Cl, the ma] or »or t t on of the group
".1hi1e algae "!'"ere r'eore s errbe d chiefly by ?J)..:ht2YJCrA,}'U-.9:r_()_cy.~t:L.~,
.Q.§.,9j1J..q:t.C?.~.i.a,I:e9J.§.~sJ~.1"'[illland fJ--.().s_te_r~t'JTI.• Among the less l)referred
food items, mol Ius cs, c3ia toms and pr-o t ozoans '!ere Lmpor t.arrt ,

The length freonency data collected f'rom the :Fi.iver Ganga
and Jamuna ve re ana Iyso c for studying the grovJth of tbe fish. ()bs8I'-
vations made on the grm;Jth d'1,rin.« the year are 'saG"lated be Low r

Initial modal Final modal
".~_..1.eJ;l£.th ~._4~eJl1it.~_,_.,

Tncr-enerrt Period
in length,.:---~~-------...••..... -...... ...,.-~.-.-'--"-'"'--

~.AroP.A<i
a) Sadiapur 205 345 140 1year

335 435 100 1 year
405 435 30 3 months

230 300 70 8 months
355 405 50 7 mont.hs
305 0~C:: 50 7 months0U<J

345 395 50 7 months

Q:.anga
a) Sirsa

b) Buxar

The total landings of I~Ii:).....sJ}..t.1J.sl'@. n,:irLlY the year 'J,nder
report from the 3 zones of the river amount.eo to 4:,3.,3 tonnes., The
failure of floods up t o J-'lly, 1065 and s "bseO'lent 1(~cl<: of proper '\:T('~t-:-:::'
leve 1 at the an.l.cut nreventer as cend Ln» mis;rat:Lon ,);:' the fish and -::;:~e
co· h'· "'.J' I- t ~ ..,., ~ I -I) 8 L •:L 1.S ery cont.r nueo eo De very poor ~'.';nJoc:'le eno 01 _'~;-!g-'s·c. Dy , e;J'Gem~8r"h t.h -'l • J. •• ,. 7rc1 ~, , J • 1 ] ,. ",. ', o'\lrever, cne C ono1. ci oris lmDrJvemer~T.ano 0,;) 0: -::::1,e Goca.i .ano In,:;') !'X,.-

the year 'Has made drr-Lng this mont h , In, the j:ve:niJ.e -:-i~~hery of t:)S
Hi1sa, the 1964 s pawned recr!'d ts conti.nueo to OCC1.1T :l.Y't abundance 1:;)-::>~,
the end of July, 1965. The 1935 re cr-ui tment vas a fai,l:1renpto V1e ~;l:d
~:f.Harch.1 r356,.dne t,o the f~ilnrc of adrLt }I~_lS.~', jl1:~p;J'~tion.over t128
ant cirt , J)r1.ft glll, Scake ne t Rangoon net anc ~~,-.lJ.71.v(',__.a were the
ch~e~ gears. Catcb-per-man-honr of Stake net 1..'as C.59 :leg, f oLl.oved by
Al.Lv Lva La (0.34 kg) and Drift Sill (0.21 kg). In tile size composition,

o

o
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greater abundance of younger age/size g r oup and male component "'ere
noticed dur Lng the entire seas on. larger sizes and females appear-ad

• - b r1 t b ~ 0 t ol - ",.. s ....., tlate an the season, y bep em er ann oc ooe r • .l.ne s i.z s group cna
entered the fishery dnring tbe year 1955 mons oon had. ~reater abundance
of smaller ones t~'1an til0seof the year 1964. '1'he f ol l.cv l.ng modes ·Fere
observed 0."ring: different months of the year.

AlJril 83 mm
May and June 112 mm -,

'.

Jr Ly 138 mm
All.gUSt 438 mm
September and
October 43f3 ~ 438mm 0: TIl!:'1.

Fovember 88 mn o 438 mm0::

In December, no HfLsa vas encount.er ed and in ?ebr:~ary, 1g6S, very
fm·J individuals I,rere not.Lce d , The length/\{eight r-eLat t onshf.p in
ad'·;lts and juveniles l..JasfO'·no 2.S f oLl.ows :

Log \)
log \;,J

5oG538 -1- 3.2643 log "r= - .L1.

4.'3886 -:- 2.8072 log T= - .u.

Ad·!.:lts :
J::,.venileso

.. The total landings of LL1-1?~ilJ.§JLc}'from t11(:3 HooghIy dur Lng
1965-56 amounted to 887.8 tonnes as a~ainst 1475.3 tonrLes of the
pr eceding year and acc ourit.ed for 13. 7?.? of the total annual catch from
the es tl;ary. .

o

Larvae of Hilsa be LongIng t o stages :r DcI1 Dredominated in.
the unpe r s tre~ch of -Cbe rj.-'!8r betv'eell. Naba(\·!ip and 88._1cutta ~ 1,rhile
stages III 8£.IV were fe,,] ana scattered. 'I'he yolk HclS oos er-ved to
remain till stage 11, 8.ncl by the time they attained sta&;e IIll larvae
of average length of 10.0 mmvcr-o seen to be deyoi6 of vo Ik, Hence,
stage 11 may probably be called as "Cr it l ca t stage", since the larvae
change their feeding pattern and maSS mortality occ'1"s ~t this stage.
?17rther, no cont.Lnn t..ty was observed in the Leng th ana Iys i.s of sta~e
11 larvae, probably Cl;) e to heavy mortality. ]3IJ.t in s t age 1111 contt,-
nu i ty vas .obserwed ,.in the length analysis.

Hilsa fishery of t.he lake d11ring the year vas very poor anc
the total landings was estimated to be 1'3. 9 t onnes ap~,)1"o::dmately.
Ind tvf.dna Ls of the size vp t o 124 mm forrned ~O.31%- of '~he gr o-ro to·Gal

i

•
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vrhd.Le the size ranges 125-324 mm, 325-474 mm and 475 mm and above
t "b·t d t" 1 ~ 77 r2d ? oO~ ~ 0 77~ ~ ~he fl"S' Acon 1"1 '1). e respec lVS Y to .0 '?, ~..; 2.110. • ,? O. 0.. ner-y ,

Prolarvae, post larvae and jl'·veniles OCC1).l"I'edd1)rin,:; '':;11eAllgnst -
December -oerioc3 IJi t.h a 'leak in October •. They occ-)rred Ln ~Cna Nali
near Daya - month and ofr" Bor-okudd, area.

7. Tank fisheriesr .•...•.••.• ~ ~ .•.•.•••. ~

Three tanks viz. Bidarg'1ppa (20 acres), Ji q;ani (300 acres)
and Hntchammankere (3 acres) in Ancka L :Slock 1Jere taken up :or
development unde r the Applied Flltri tion Pr ogramme in Fovember 1. 1055.
Stndies in the first hw tanks cooLd be corrt In.ie o onlv for a r ev
months as their va+e r vas taken of';" fOl'" ag r i cuLcur'a L D"lrposes •. Q.s
such three "kurrt as t viz. Somes'\-rara »ono (:} acre), IJarC:'.ycmghatta
(~~acre) were provisionally stocked "IJith r:1aj01'" car) :fL"].'Serlings in
Jam)ary, 1966.

Stu,dies of the phys Lco-chemf.ca L cond i t ton r;f '!Tater l~evec!.le(J
the temperature, pHI diss olved oxygen! alkalinity.t har-dnes s and
soe ci f Lo concuc t tv i ty to fl':~ct~iate be tvcen 23.6-?"1.80C, 7.9-8.5,
5.09-8.2 ppm, 176-200 ppm, 96-100 ppm and 320-360~ClO-5 mhos respec-,
tively.DhosJJhates \'1ere available in t.r-ace s , i;rhile nitrates and
silicates ranged from 0.096 to 0.192 ppm and 5.85-5.:3 ppm respective;l,·
1be soil vas alkaline (-nB 7.5-8.2). \lhile oh os ohat es c oo Ld not be
detected in the s oil even potass tum (40 lb/acre), ma.gne s Lum (S50 11:--/
acre), and ca LcLum dooo lb/2"cre) I"ere ;Jl"essnt in 10' concentrra td ons 0

PhytQplankton acc ount.e d :for 7:3. 2~;; in December, 1965 and
63.3;r in <Tannary" 19f:iGand I'lh.ile all :~he renT g r ovps I\Cy:,o phyce ae
(54. G<h), Bac l Ll.ar-t ophyceae (36 .1~'S), Desmi6iaceae (2. T':) and Chloro-
phyce~e (6. Srr;) 1;rere represented in Decerrbe r , only j:Iyxo-:')hyceae
(36.8°0 and Bac.LTl.ar-Louhyce ae (63.2%) co,msfi t1)tec3 the ohyt oril.ankt 0::
in January. Protozoa, Rotifera <3.110.' CO~J(~)oda c ons t itvced the zoo-
plankton.

ml,· . 1 . t' 1"" 1 . " . " . ,. '1-.. • 1 -r_DlS 'G8JH:, '\ll n ac tte va te r , 0,10. no c eX[1l:.Jl'G any marxeo
difference beh'Teen tbe littoral and, bo+c om bt ot.a L cornn Le x , rr.he density
of invertebrate f'anna ranged :from 45 t o 54/so m and i+~ ma.Lnl.y consis-
ted of molluscs (~2.l}.J.2.., ~JY.i':9,~~ 8: n?,l_0.r!:.ol.d~e~i)mayfly and dragon-fly
nymphs, pr-awns (~~8.,,-n2..§Lspp.) and fishes.

[~CU!L~-. .,-.. -'.
l ..

-, -...- - ~-'0,..',' r -- " r ~,~. c
Hydrological studies of the 'tank water"'lridicat:edtne"-

temperature, pH, dissolved oxygen, alkalinity, hardness, specific

•..

o

Q
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&

conduct tvt ty , nitrates, silicates 8.no Lr on to vary from 20.6°C-22.90C;
7 ,..."3 4 0 Q 2' o'~ 14° - .<" 7'~ '. ,")'7L10°0~.'"10-6 '• '')_':'. , _. -0. ~ ppm, .)'0-_ 0 ppm, Le")_ t!, ppm, .J ":- _-'U -" -~ llDOS,
0.114-0. 201~»pm , 6.0-7.3 ppm and 0.192 to 0.211: "pr; l'es-qecti vely. ;::;10';-
nha tes 'Here present in +r ace s , It is ·l1.'l-Gei10rthy t.ha+ +ho pH and OiSSCl}-
veil_ oxygen recorded a sharp fall on acc onnt of the dr-aw-d own of vrater
and cons enuerrt ex-oOS'lire and dl7ing 1}li of -che vegetation. S.oil analyses
showed that the pt!: vas on thenentral size (7.0-7.5) bi~t p ot.ass Ium
(40 lb. /acre ), magries i'".:n (250 lb. /acre) and ca.Lc.iim (1000 Ib. /acre)

we re Low , Ammonia concentration \;JaS hi.gh (50-100 lb. /acre) ci'-'_eto, "
greater organic dLsintegration taking place in tJw tank.

Pn.yt(1)lankton dominated over z oopLankt on , r5.a·:~omsand
l1yxophyceae consti-c,·,ted. the b'll1c of phyt.op lnnkt on v.ht.Lo pr o't ozoans
" .- t d t' . 1 1 J_ .,.' -'- .1-') ""'., d i i - .;-",.~t·· g ~. ',-,o onn.na o c nezoop alL.!-ClJOi1owing co GLe r i cn ,1S_, ..l'Je-,.:..a"J.n meO_J._m.

The 1;lild f'Lsh p opv.Lat.Lon cons Lste d of :.oCLO).,0., )::.~.a.r.aAa.,
,'~.p~~lK~l E· ~tO..r1'~0.J1..s_, 2- dq}1l'LG2:1?, .3...~a..n.:1.c.o)lJ)).§.,.9.-pl}1l.q:l~~_t·1":12~and
H..f-ol'..:sj,..1_=!:§_..On acc ourrt ·~f or aarri ca Ll.y l~ieh bottom and littoral
areas, the tank recorded a g ood grO\:T-ch of ,I;.r<4h:L.,:.cp.:. and ,Q..9.9-J''p.i_<?.

TJater ana.Lys es showed tI1D.t ·'·,Lw dLs so.Lved oxygen (G.S2-8.l9,·
ppm ) l alkalinity (168-220 ppm ) and har c'nas s (40-83 )):;Jm)fl',~cbli:l.te
conslderably. The dissolved salts 'le:re moderate as reflected by the
specific conduct.Lv I ty (322-420::nO-5 mhos ) , l:bosphate was in traces,
excep t in l"ebrnary, 1966 (0.15 ppm i, "l'Ihile nitrates varied from
0.128 to 0.192 ppm , The s oil was acidic (pH 5 ..8 to 6. [5) in nature.
TJ1is a cl dl ty, even in tIle presence of alkaline ear eh met aLs like
magne sLum (500 lb/acre), p otias sLum (L1:O lb/acre) and calcium (2000
Tb/acre), may be due to the disintegrating veg eca t i on and other
organic matter at the bottom, a fact S"V0orteCi. by high ammonia con-
cent.r a-eion (50-1000 lb/acre).

The density CIf p Lankt er-s de cLfne d from~75 to 115 1ulits/l
from December, 1965 to Farch, lScS. ;~he shar-e fall of Z ooplankters
of' (>7 201• D '" bai 1 rvr- r.::' •...•.-, c'.'·o J' ] o r- /"' • ~. .L. d t.h__rom .J • J:~ ln _e Cd]. e1', .__'.~OO -C 0 Co). i...)" lD aITnary, . .1():,) lnQ J. ca 0e i.r e
remarkable graz Lng on z oopLankt.er-s by ~)le Lrrt r cdr ced cat Ia , Hotife1"a
as a group dominated over other z oopLanlrt on vrhLLe l:Iyxo,Jhyceae was
+-ho do Ln . t 0'- 0"1 Cl (Y ;,-,.-1- 1.1.-:-, rr'"o 1'-'--'- "'~l '1""", , • t ~v,~ m ..an, or. Cop c,m",ngp •. yGoY) anKvol1. __1,,,, l0IJO-,-d. '_,C,_ Jna conSls eo.
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of inse~ts and insect larvae. Clodocera and Ostracoda and acconnted
for 45-72 organisms/sq m in the littoral area. The \/rild fish popuLa-.
tion consisted of E.C0gl.~, .P...QP.Eli .•h~, R.,dq..11l9.Qlll-J,l,§...,A.mgl?:., I~I.yit..:la..tJl§.
and Q.~~~1A.

A study of the gr owbh of the introd'uced major carp :finger-
lings in t.hes e tanks and "kurrtas ' showe d that ,Q.~,Q.atJAattained the
maxtmum gr-owth in Ho behhamanker e tank and 1.;r~Qh.:tJ:;.A anc g»:9.ca...~~Q.in
the Jigani tank, becanse of the richness of available food resulting
f rom organically rich bottom and littoral areas. Somes1ifarapond
recoreJeCl a fairly good srouth of, both ca tLa and r oh» on account of
the var:ie.ties of the food items available wh l Le kadagrahara pond

, ..

exhibited very pOOl' grouth of rohu.

. Clearance of riicrocvstis cLooms in Jiandi, ;Tenrole tank
(95fX95 tX14'), holding itb6U-f-4~:r5;78,3321itr3s of vater~ was tried by
adding sulphuric acid. (0.1 cc/4 litres) to bring the})H (8.7) to about
neubr'a l before spraying the copper suLpha te s olv t t on at the rate of
0,3 ppm, }lic:r.oJ~Y..e..t.1.s_colonies ti1rned wh i t Lsh and i1ere found to float
on the surface as s C11m. To bring down i~he phosphate content, \\Thi ch
increased from 0.15 to 0.85 p-om, 18.7 leg of lime vas added wh.i ch
br-ought; d own the value to 0.05 ppm ~_mm8c'Uately.'Tater VaS clear \lith
the settling of Hj,"C1::9}~...Y2~j:;J2.by the 4th d8_Yafter the application of
copper S')Ipha te and courrts d.ecrec.sed from 7100 11nits to a f'ev per
litre.I'Jith reappearance of h.=1.q.l.:.o_cYJ=:_tLc~_after a lapse nf a :fortnight~
a second application of copper s~:lp:'late (0.7 pom ) ',TaS resorted -Cr.. and
both on the second and f'our th day 0': application 14 kg of lime were
added , 'This treatTnen-~ impal-.ted comp Leco c LarLtry to wa ber , ':':0 ensure
that free phosphate Has not available in :che vIs.ter? :::'lcating vegeta-
ti on like }'.a.ch11Qrn1..aand .2:Lsj~i!.a-wer e Lnt.roo: ced in-GO-et8 tank conr i.ntng
them 1:1itihin bamboo'.i':1tftnB-s.

Str:'.dies on the nature and effects of ino"strial po l lut Lon
on fish :life into the River Hoogh Ly and. to evolve S 1ita'Jlerenedial a
measur-es: v.Terecont.Lnued , A s11rvey of abo» t 27dis char-g ,-:')points of
var i ons factories on the banls of the R:i.ver Hooghly revealed that the
temperature of wastes discharged into the river were higher than that
of the river I'later ad j oining the d Lschar-gs poin.J:s. r~be 'cempera'-C11res
of was te s ranged from 3l.5-S7,,50C, tt2t of 2Lir fr01;-;3,.:J:.0-41.50C and
t.hat of ri vel' r rom 31 5 0/' oOC "'1_ --~ .t, " C! - , D' -'-'11"0.L" __ J. • ••. -<-'0... • .LL\e\No_sues01 'Je.c"ampore lSLll ary,
Bengal Disti11ary, Kesoram Cotton l'1111i 'rit3.g8_r~1FaneI' ni i i I\To.2,
and Bagh CanaL (Eishra) 1'.'8re voie; of 01Ssolved oxygen. The D. O. :;.~c;"r:;ge
of 1.14-2.20 mg/l was observed in the wastos of Dnnl.op :inbber Fact ovv,
Tribeni Tissue, Hazinagar Paper l'I:U_l&nd'.lIl/[CO Olatch Factory). The

•
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\Vastes of the rest of the factories had El. D.,,). r ang e of 3.04-7.:::;0 mg/le
The D.O. of the river ~'rater near the outif'a Tl, of t~le vas te s of Kes or-am
Rayon , Serampore Distillar:r, and Bagh Canal ranged f'z-om nil to 0.74
mg/l. 'Th.e r:i.ver wat or ne ar- the oisc~1arge points of ot~O!erf8.ct~ries
cont.af.ned 3.59-6.gL1..; mg/l of D.O. The range of C.O.D. va Iues of was t.e s
was very lride, being 50,127 m,cs/l in ,seI'c,m1)OreD:LstiJ.lary~ 14,969 111":/1
in Bengal, Dis tj.llary, 1 855 mg/l in ;:880ram CottO:L!.,1,55u mg11 in
Eazf.nagar Paper I\Ii.ll, ;)'0...813 mg/I in other factories and traces in
Gour-Lpor e Jnte Hill and Lchaoor e Rifle Fac t ory, The :."an;;e of total
s ol.fds in various '\I'Tastes 'I111S S?'O-4? .13'34 mg/l! maxim 'm in Serampore
Distillarv and mfrrlmum in IC:}.a1Jore ~i.ifle Fac c orv , ':l:h(~ -oB of the

~ .. a· •., t "... /, n - r-v (') '1 TT C' t· , ,VarlO1JS VJaSles rangeo. rr om "::I:.C::; t o ;:;.0, 'C11epri range 01 'ITa er ce i.ng
8.0 to 8.3. Samples of factory vas te s discharged by Uessrsl',.11ca1i tc:.
Chemical Cor oor atd on of Imiia Ltd. (Hishra,:;est T3cmgal) into the
Bagh Canal both near its e rrt r'ance into the factory a~Jd at the exit
vl?re collected and ana Iys ed, Samples of eff111Gnts Here 8.1s0 col1e ctec1
,., f +. s» J' 1 -, ., ,h ' , ] .~I rom ac t or-res manur ac c-ir mg po ycne ne , paa.nt.s , r :0" er cnenu ca.i anc
chlorine. The relation be tweeri atmosnheric tem'Jerat .r'e and the

"temperatllre of ~Jater Ln thc canal at'the time of entrance and exit'
remained same , tha,';?-;h t.he t.emuer at -r es of 118.5 tes (~ici'e..rr:;ed by above
Lndus t r-Les wer-e high. The c ol.otrr of va t er at the inlet was b Lack and
the same 'changed to grey at the o-rt Let , The lJH crc..D.f!,8clfrom 7.1 at
the inlet to 6.5 at the or.t.Lot , This might be cqe to 'I::;:~eacidic nat ':'.,'9
of polythene and chLor'Lne "Tastes. 'OH val~ier; from 3.4 to 8.7 in the
viaS tes from paints and r1Ibhe:c chern.ca L se c t l ons , Tbp d i s s o'l.ved o:;:'r;:u')~::.
hove ve r increased from nil to 0.72 mg/l, vb i ch may )1."'obably be Cl~8..
to discharge of freshu8.ter 2cfter c ool.Lng the p)ac~lines. The C. O.D.
value jncre2csed from 440 mg/l at '~~heinlet to 919 mg/1 r{t the 0~,t12"-;;i
the Lncr-ease bei.nn c~ne ':-0 hLzh 0 I)" v: Lnes or ol.vt h>: e (1'...,1:'(')" .:v _ _. ~_. '-.J f.J _:~ /., ~ \..I .!..J. b _ \...;.'- .J..J. ,\ cl _l~~ 1 ••••, ,[\, •• _ \.111-,:..1. \._ 0.0:_;,_,._

mg/l), r1;,bber chemical (2111 mg/l) and chlol"ine(:-::,'-::;3Flf:/l),,' ;.T1t:-:'ate
• , • f -C' ' 1 . t h n I- 1 - t-" 'ru.r.r ogeri corrcerrc 0). ,r2:cer oava.ng ·s".e r8.c·vDI'Y"as _ess t nan that )f

the canal vtater enteI'tncc; the factory. S')sD8ndeo s)lio. contents ~'Ore
maximum in the chLor i.ne plant was t e (2,'389mg/l).,I:J1;minbid arl';:G!.j,;c
'vas 101;18r than free amrnon.i a in all tr.1e efflnents exceo t those from
the ~lbber ~hemical plant. The composition of the c~lorine plant
wasto varied from time .•to time vithin 8. day, tbe col o..r from slight
yellovlish to pinkish and 'OR;froFl 4.4 ·to 9.80 T:-'e \'c~ste '\'8.Sa highl~r
turbid one bavLng Cl. total-solid cont.errt s of 241 ?,fC'·c jilg/lo Samples oi'
"vastes ,,!ere als 0 coLLected from -~he ('is oha:;,"geLf.nec ,J:C DunLop H::;.bber
Company and analyse d. 'I'he pH of eDP, waste l"&ilgErl fr()D'!7.4 to 7(j D. no
from 2.80 mgl1 - 5.,r::'~ mg/1 and C.O.D. from 15.2 to 83.2 mg/l. Total
solids and sus pended solids ranged from 384-540 mR;/l C).Dd 18-422 mg/J.
respectively.

Q
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An extensive survey of the streams and rivers of Himachal
Prade sh has indicated that .Q.pJ.§...•.<0-.QflJ.9JTI271?, f orms the main fishery in
River Ravi and its principal tributaries (S"il, Sal and Chanet) in
the i}oper Chamba region. Though it vas r epor te d by the local anglers
that during monsoon the mahseer mrigrate ups tr-eam of Chamba in the
River Ravi not even a single specimen was collected c>Jring a sampling
survey of -the river from Thein (Jammu.and Y~shmir) to Chamba, 'The tro1J.t
thrived ve Ll, in River :=iavt before the 1947 devastating floods. A small
trout hatchery existed 5 miles ups t.r-eam of Chamba t ovn and the water
from River Ravi 1."EtS taken to feed the hatchery. The va te r....temperature
of River Ravi' in Nay was 120C, pH 8.2, DeO. 12.5ppm (:;1.110. total alkali-
nity 32.0 ppm, J"::fforts are now being made by the State Fisheries D8lJart~
ment to transplant tro'n-c in the snow-t'cd streams of Suil valley. There
are possibilities of trout thriving weLl. in the Sal,kh11c!. near Saho,
HnL nala and near Chamba, In the Lover Chamba r-ogl on , T_oJ:"P..1!c.J.toy.Aand
~bE2.Q9.~e_r_Q.consti tnte the f'Lshe r Las of ChakkiJ Deher and Bharal khnd s
vh l ch are the important t.r tbut ar-Les of River Havf ,

In Handi district, i).· DlPJZi_os.toTD:J:..2.forms the naf,n fishery in
the River Beasand its tribi,l,taries (Tirthan, Dakhili and']hl khnds )
ups br-eam of the Nandi t own vht Ie downst.r-eam 0::" the t ovn .Q..:Q.I~~.&.tQ.!?~tgJ['£I.s_~
t.P]Lt~:L't?.r.aand .L..0..~;r_o.cons t l tu'te the f:1.sDeries in River Heas and its
t.r Lbut ar Les (Sll.keti, Hat t , Seon and Pana knnds ) , It is nctewcr thy that
the fishery of 1'..,p.:rc.i.tor.a.consists mainly of jllvenile forms.

In Bf.Laspur district, J..p~l~tit_o_:rAand 1.9.:§L9. for-:.l the fishe::ci;"3;
of the River Sl1tle j and its main tributaries (Seer, ~~l>ker Al.ae d ,
Bar'ar i , Ali, Ghambrola and :}cunb1"al"khuds ); 1'ly.sJ2J.ss.e.eJ.1f,;hal_Cland }1op._ol~,
whi ch wer-e hitherto ~J,nl:C'10'-'m in Himachal ~'radesh, have extended their
limits upt o Bf.Laspirr probably due to the e'hang Lng of tbe mount.aIn
torrent cond t -cions of theSntle j to a ;:lractically Laces trine condition
of the Gobind Sagar Lake.

The trout fishery in the Handi and BilasD1Jr c'listricts Ls COh-
f'Lned to the 'T . .,...·:-h P 1~t-... J • , " 1 .,.,.l.. .. -l.Lv ..an, ,ua~"ilJ.. l ana. .11 rlverso

, In Nahas n district, the mahseer- f;i.sheries in confined to :tU\,"e:;:,
Giri and Ashmi be 10\lJ' Chaila - trib11:t;aries of the Jo.1"')11a.Salmo t ru t+a
and .Q.)21M...ioStQ,m1J-.§., consti t:1te the fisheries of the R5, ver §aber- E:nd- -ft's
tribtJtaries.

All the streams in Ki.nnaur- district are snou-fec1, highly
'tur-bnIen t and r l ov through de en gor<:;es. The S"tlej f Lows through so

o
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(~eep ~orges that fishing is not feasible. Yo fish co= Ld be c o'l.Lec bec
in any Of the trih;·tClries (Sasso, l-bngla, ,··an.gad .and 1)a:Tlrd khcds ) of
the SFtlej, exce]Jt t.he Baspa , as t~1ey ,'ere in higl-::~floods due to the
Helting of snows , In the Basoa , $./c.r]l,tt3:. has es t.ab Lf.she d veIl. The
survey' par-ty also cUd not enc ount.e r a single s pe cimen of ,Q..p).,.a,g;L}ls..t9:·m9.
wh i.ch is' r'eportedly available in thes 2 s t.r-e ans •

The fisheries in Sirm"J:' district is consti tnt:sd by ~~oP~I1..tJ:c.o;r'...c..
1..Ct.E?X2. and ;S_aK.~;r;i.2J1?_Yp-_fZ?,l';iyp, in Hiver ;}iri and }::-CiV81' '.i:ons (trib-ltaries
of the Jamnna). Bar iLfus bola affords a g ood fishery in the vicinity
of Nahari in River- H8;'j(2:nd8:.-~lrotrout str~ams exist in this distI'ict.

In all, samples o:f44 species of fish 1.J'8re collectec:' d::,ring
the sur-vey of' whf ch C·.1'y.pto..s:le):'n::~Jl1,r~J.i.c~·J§l:.:G:·'!l collected from the
Chamba valley and e..poJ_0. from River ?iarkand.a ne ar- :\Tc~')c1ni!lex'e record.e6.
'for the first t Ime from the hill,r ar ea of ~·~im8.chal-"'i·3..08sh.•.• . v

The fishing me thod s in v()gl"eare V8r~r rroch LL~,;.!ited, the ma i.n
,. t L. tIt" . .D" x.r '" ,. t . t' .,gear oemg he cas t ne • . n cer a In areas 8.L -':;11e \'l.::mo.L r'lS r1C DO:~'Ce~:-,

ing the Y2rrgra district of D:mjab, drag nets ar'e -'se6 for fishing Ll
River Beas when the water level is at its miniwlm. T~e other ~ear 'JseJ
ar-e long lines and rod and line. if'here are no f Lsh landing m" a~sel"I)I}
assembly centres and no fish marke t s , ':'he ca t che s 2.1'8 C'ispose(l off
LndI vid1~ally. HmTeveT', gill nets are operated by theSta te ~S'i~);:leTj,es
Department in Gobind SagaI' L:'.lcenear Bi.Las o.ir cc:r~cl the catches disDose6.
off cenartmentally •

o

.' 'Observations on the ec oLogi.ce..l c ondi tions ,:::,f c.. mahs eer' s -e:;:2c_.ill
, (Bane r khud r in Kangr'a V2..11ey ve re - c onpLet.ed., ~Tee};:lys;:-.r.'ples of "later?

1 kto .0' <,' .:1'.!... 11 -! "CO n " • • ,p an Gon, 1.1,,1 ann .inse cus ve r e CO_ 8CC8C r r-om r our sca t i ons V1Z.4 ~"

Br<" D -1' t.e d , 1 B co • , ..,. , " 1 ' t'
, \.J cc oca eo. on 'cne cane r rr om res or i.gxn 'C,O res C()nI nerice III ..'-

Hiver Beas. Ihe pll and dissolved oxygen :ransefl. ~~ro;n:~,,:L to 8.8 and
8.4 - 15.6 ppm respectively at the fO'Jr s t.at.Lons , r2l12valr es of tot:;~,

1, 1" . .!... • 1" -.' '-- t 1 • ' .L' ..~ -"'1 ' ,.a.uca .irn.cy , 81 a.cace s anc rucr-a es ()J.G nC)T,SnOi:T m::.c~"-n. J. "·'c'c'.a'CJ. .Jj1S,
'I':.i1ephosphates '(Tere pr e serrt only in traces at a l.L ':~he rour stations,
Though the plankton life tn the s t r eam showed some :::'l·'c-cnattn::.'1s c,.-t
the f Ol~.rstations, tvo ne aks wer-e comnon 2..t all the s tG~tj_ons 01ring
pre-1J'inter and post-vdnter neriods 0 .As t oche COll1DOS :Lt:i_onof the
plankton, it consisted mainly of phyt opIankt on , Tne zoopLankt on vas
recorded very rarely. ?]~e:q.;rg,~.~c_c~:.2.., fypJ=2,e)J§':'5,c.:r.cJ_O~;~.2.:J.,.1.?-.,PJ?_t.QP1?-.,
?.r]lst_r'J::t~, G0J)1l)h911em.'l and l'~ayj.-:l.+'§'. formed. the ')'11k of' ; \ytoplankton
popn La.tLon vrh LLe P.\f.f)..;)gi..a~,J3T__a_c"hj:..o.r:-2~_,1~0x~a2;c'y_lp-.JSJ.d,0_ and C~a",.'lt}!"Q:-_
~_q...!.1l.pti)..9. vre r-e the rare rccor-ds of z oor-Iankt ont o forms. '.elle insect
f'auna . at the four stations consisted' of -G!:-18 nymohs of Od onata ,
Tjphemeroptera and ~Je(lro'Jtera, larvae of '='richopter2 .. c:..nd Diptera 2..D.C'
.1..11e 1 rv d~' It ,0 P • + d r< -, "1 ~.. "..r a ae an arrt s OJ. .-~erllpve:i.~E'. an L \...>01.8 c:'J'CeT'Cte'{1e ': a.sn r a+na
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The life history from an 8.0VB.nCeo.eg,~ 00 --:)Os'::-larval stages
of ,Q. p),_a.z..tostPJ11:.LS.,~}J..YP-.to.tjtOl'Jl)~,c.B.p.:t.r.Q.s.t)...s and I{.n().n~t.8..l'l·:J2.we re s t"died.
}:;'ertilizecl eggs of ,Q.pJ=g1Q.~C?.S..:~g!'1:J.~_?yellovisl1 in c oLour , we r e collected
from among the gravels in ~:he side s t reans '::l:[ P.:'LverHavi and Sutlej.'r' 1 • h . +" 1 -'l ' " • .L.• 1.!-.'..:J t·· .'-, 0.11e eggs, wm. er ve re J.n,. aa.r. y aovance« Cono i m.on no. I,CL18u.0". In cne
laboratory vii thin 12 to 24 ho-rrs , 'I'he h2.tchJ5D.'?;S '.';81'8 ye 1101-" in colour '"
and had an e Longa ted yolk sac whi ch "JaB a;~)so::coed TTt th 36 hO\1,rSafter
hatching. Slo'iTer development marked the pos t-iLar-vaI stages. The eggs
of g.,. S;g.pj;;:9§..t..r..E?4't.r ans Lucerrt and dirtY-\Il1i te 5,D.c ol our , wer-e f~1Jnd
attached to leaves and other debris and \/e1'e co l l.ecced in NaY I r om
the small side st.re ams of Rj.ver S':1il in Chamba d:lstrict. The important
f'ea tn-es of development lTe:re the appearance o~':> the f i r-st oai.r of maxi-
llary barbels at 3. 9 mm stage, formation of all pa i r s (i:C' bar-be Is at
5.2 mm stage and the impression of :('!t"re adhe s Lve disc on the vent.r a'l
side. The eggs ofrr,.Pl.9J1:t.0';',)1..tS_Fe:....e collected from 0.11102:112; the grave Ls in.
small streams of Chamba valley and IcTere vh l t e trans 1:1cent in co Lo+r ,
~he important f'e atvr-es in the delle Lonmerrt of this s pe cl es ve re 2,npeJ.r-
ance of maxi llary Dail" of barbe Ls a +.' ;}:. S' rim st ag e and the f'oz-mat.t on
of 12 transverse bands extending from thp- back ,:;"t haroly reaching
the Lat er-aL line. rr:hese bands extended f"rther t.owar-ds ':{:e lateral
line during development and almost j o:i.neo the l"01t1 of Lat.e ra L b Lot.chos. ~
in the axis of lateral line.

'T11" 1 3 'l -, s .1- ('""';.t"'\ TI 1 ..;: l C'" to o ~ ••...•a . rn , .: ~.
• '... J•• 1e Lar-va anc uosc- ar va.i cag es ,.)J :::"" !J§}}~-'.8.;-'O..e,:J.,l...:2_CtHQ :;;;.o;J";: .l'.'.~.

/the tora 'I,."ere also s tv.d.Le d , 1.Thi18/f or-ner nnI'e char-acce r-i zed ay the!. orm>
ffon' of lateral bands vh i ch s'tarter: a:Jl'}P-arll'1<"; at 7. [3 ;)1P1 stage anc:{'s:ce
complete1y formed by 13.7 mmstage, tht~ Latce r had a t1:'h1. elongated
body, typical dorsal and Lat e r-uI chr-onat ooh or-e ·oat:teI'1l. r.nd the canda L
spot.

Biolo~ical inves tigatiol1s on :ro ~)]:U~.;Lto.r,3:,an.' .~2o~)~.8&\o?t.0)112:tp~
wer e ini tLatec1• I':taterial for bl ol.oz l ca L s tHUes on'~,'o :.-U,toro. bSJ.L,~"

J_ • l b 1 . "-h .' '-' . 0'· , , , ,." '.~~••• -•• - ': ., 0 0not ava i i.a e el t., er aG r.no Land i.ng ceT.~res of ';:;_12 :J1;:::.:'__~3 of 1.'-'1:mJaD r ;:
tbe hills of H'lmacha.L Pr ad as h , it vas c!e cicac to con "LIe this r.r obLe .;
to the catches of Gotind SagaI' 2t ;J2.i1c:;a~. and Bila.s ')- =-"'. c.reliminal"'Y
st~"dies have s1101.1]1t.ha t bot.h Immat "re cmc.. f 11y 0:,5, ,)e r.cmads are fO'.!c.l
j n t.he fJ' sh of t''ie s rv •..•• ,.. 'C1 , , -'-1 .. , -," , ~, 1 • " L.
.• I C' ".' ame 01L<8 :;ronp. '--l"l~ner) L.!18 I,v~:ngD't, ye "G:1erlgn't.,
ovary in the female was found to be ill 0:>:' 8 '(;110,11. tnat '-;f ';-~J8 left. Two

• , , C\ •• t... - f -~ tspawm.ng seasons, ',~(1eri.r-s t r.n rtay .- "lm'? ai.d the s e cond from A.':gl~St
to October 2 were nO'~8d i:~the bill streams of ~~ar:gr2,-'c~,ley. IvIorpl:,o":'
metric s tnd Les 0f the tl'lO broods 'rave been ini+:tated to find out'
whethez- or not it is the SC:U11estock F}O:i.ch "j1eeds b,,::,cs i.;'..j". year ,
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Specimens of ,Q. pJ..a.ziq.:?~,oPJl1.Q~are collected fm'tnightly f'rom
the Bane.r (Dadh), Nigal (Par or), AlIa (Dhraman) and Binf,va (Baijna th)
khuds , The food of ,Q,pJ_qJ;j:.o2_t~()ml1].consists ma i.n Ly of diatoms, blue-
green and green algae. In the j'nvenile spe Cim8::1S, dipteran Larvae
and corixiid bugs are recorded in addition to the :ohyto·~plankt;onic
f'orms., tJ~hefemales matv r e at 174.0 mml,rhile the males at 96.0 mm ,
The fish has a prolonged breeding seaSon extending from January to
Barch.

,1 +0''-''1 of n 12 Lakhcc of try "18""e 'Y''''OC~1-C0,.:1 "",'F' 'r'nl'eh 1 r- •...•.tl. v. vo.. r..1. _ .~J et, .•.~4.J.,;,:) ~ .L -,-,J. 1.'..L., J:).t. I...}, •.......\.~, 'J.:_ \1\ _ .(J0

1akhs var e of mirror carp, SOO'} of scale caro 8.nd41, .500 of hybrid
be twe sn the mi.r-ror and scale carp. Aboot 2 Lakhs -;':'ry''Tere handed over
t .'hUt'· • 1 ('It to :;>' 0' CI- 'a~"I"' ~"':-, +JO G~ e '.,',.l.1.Jao..:J a v,l J i1~I'J_v~ ..,e'Da.._vmenvo

o

Ex-oeriments on t.he J:'ate of s.),I'vi'Ial ",nc: 5':rcn:rth of common
carp l.'!ere·;.:ndel"taken in' cement cisterns tLS n,a':~n.l"alponds ve r e not
available at Kang ra, l'Tat)"ral ccnol.t t ons ,reI'e sirtinJ_ateo tn these

l.ste ''1' .' 1" C>"1"" - t'C1S erns ay pr ovi.cu.ng a S1.X J.nCD.Laye r m .SOl~ cc.n:::t~:;n(;oo t om "".raS
mamired i'lith lT1'!1S-Cal"d.oil cake and ammorrium :::l·'.lpJlate at 500 and 50 F)/

t· 1 ,'_n" 1 C' ,. ~ ,.., ;l ",,.., 1acre r espe c lve s , 1~u"'·Cl:C1CJ.aleeO.lng 0:': :cry vas c one VJJ."Cn ri.ne y-
'00\1o.e1"edmustard oil cake and gram f Lour , ilfter 3 mont.hs of s toc1dn::;,a sur-vtva L of 36.70,; 11a8 ach i.eve d in the cisterns whe r s artificial
feeding vas done as against 5. ~~;.~in the control ,,/1"81'8 no artificial
feeding '\.J'aS done .• The fry gre'F from an inj ..ttal size of 5.5 mm to
36.42 mm and 21.0 mmin t:he ~)onds 'ITit]:'} feeding and \,.'itholJ.t feeding.

In-\restigation.s t o st;'~.:.ct~r-~~:le\T8~1~iol.~:sca-s os o:f mortality in
the trot1.t hatcheries of:-Iimach.a.1 Pradesh, nj ab and <Tammnand Kashmir
'\,\Tere initiated and Barot ha t che r-y (T~j.m2chal '::>.L"aclesh)was selected for
this purpose chrtng the nr:?l"tod ':JJ.der report. 'I'ho maxtmron mortality

., ::!" , "I: 1"'\ 1 .L.J. I 1 t··..·· -twas recoraea 1n ~ne case or green eggs, a moS~ GV1Ce as ~na .In eyCG
ova. The caus e s of' mortality 'vere attrib'1tod to \i.ihtte spot disease,
r-ough handling of the eggs, ove rcr-ovdj.ng in trays, and possible"
oxygen deficiency in the I\TateI' srp pLy,

No mortality of aduLt s Ln stocking ponds 'la:'] noticed altl\o')?;t1
tfin-rot r in r-a inbow and 'b1'J.e-s lime I disease in br-own trout 'Here '

recorded.

Comparatj.ve st'.dies on the D!-}]:'1,00 of hatch Lne at Barot
(Himachal?radesh) and Katrra'l,n (P'1nj ab) have inrn ca:ceci . that the ha t-, . . d t '" .1.... • , 'J 1 l-' I ~7" ~cnang pe r-i.o a uar or 1S cons Hte I' a 0 .Y ess 'cnan a'c.. c\8.-Craln. At Jje.T'ot,
the green eggs toOk 2~'2days to become eyed and 13 days to hateh as
compared to 40-48 days to become eyed and?9..;"~n days t o hatch at
Katrain.The hatchery at Barot is f'e d 'vi t~ls;)ringilr3.ter average
temperature of vh l ch from December to"?eorl':ary was 11.20C ';lhj.le at

i

~'
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Katrain\:li th s tream wat er , the average tempera t').re of whi.ch for the
corresponding period '\;TaS5 .40C.

The survey of River Beas and- its t.r rbut ar tes between Vranali
and Bajaur-a (Pllnjab)· to find 01;:t the state of t.r-orrt fisheries in
t hes e streams has inc1::i.cated +hat the stretch of River :!3eas be tweeri
1(')ln and Kalat appears to be rich in 3.•:G.r:1.t:it..a~and Q.pJ.a~=L-o.e.~P1D_1J.§..

Dur-Lng the perd od undcr report, a total of 857.374 t onnes
of 'l)ra1rJns· and landed from the Hoogh Iy e s tuarv , This q;lanti ty formed
13.2% of the total annua l es tuar Ine landings. Last year's fignres
we re 997.809 tonnes 2.1'10 9.S1S respectively. ~ight s pe cLes of the

-l- d' J • - • 1 n' 1 " b: .p d scr .or-awns were reuresen u8 In c;J.e commer-c'i.a t asne ry anc, 1."1.e.1.e 1.p-
. h :c. -1-' n· , ", 1tion of eacr 01 cnem are 1: uz-m.sne o. ne O\~T.

Hetauenae1J.s brevf.c orrn.s 1;3.S f'Lshe d from all zones except
zone I.. L8n4gth -ran"g"e"·oF-ti ..ie· 's"[;e"cies in 'C{le:fishery was 94.0 - 104 mn,
Tvo year gr oups of Bales having modes at 4.5.0 mm (r:), VG2.r), .50.0 mm
(! I f year) and 71,.0 mm (I I r 'year) and females having fi ve modes at
29.0 mm and 41.0 mm (11)1 year ) , 50.0 mmand 77.0 mm (fI f year) and
95.0 mm ('11 r year) represented the fishery .. ·Fishery· \.-J8.q. domtnatec1
by individ~)als bc LongLng to tal and .! tt year gr oo.ps. '!T'eI'1ales above
80.•0 mmfrom zone III ;,reTe in matur-e cond.i.tLon L1.0icating breeding
seas on dur tng December to Jarmary , Sex-ratio Has 1 maLe to 1.42 female.
J:aJ'..g.:Q.en?:_e_Q.'P_sj..i3_~.c22J.Rtil.t?~vas l"epresenterl in tl::e fishery by individuals
ranging in length from 19.0 - 131.0 mn and rwas landed ~l'om all zones
except zone 1. The f i sher-y cons Lst ed of I [) r, 'T' and ! IT' year males
having modal lengths of 47.0, 62.0 and 77.0 mmr'e spe ct i.ve Ly, The
females also exhibited three year gr oups , vizo, ft)t year (mode at
39.0 mm), 'Ir year (mode at 49.0 and ::38.0 mm).and 'IIt.year (mode at
95.0 mm). As above, r ()! and r I r year gr-oups formed the main fishery.
Females above 12'J.0 mmca-igh t in 10\1er s'mn.erbans (zone 111) dnring
December/Jam.:ary indicated the spavnt n-; season. Sex~·rat::i.o was 1 maLe
to 2.49 females .. J-;e.12:]tc3;§)'. .!?~t.Yltf.~]DSwas aLs0 available in the mid dLe
and Lower zones of the es tuary , Length r-ange of the individ'!)als f or-.
ming .the fishery varied from IS.0 mmto 90.0 mm. I,) 1 year gI'O~}P of
both male and female d.ominateo. the Landirigs , Females mee31)ring
75.0 mmin length ve re ericount er-cd d::ring ~:he 'oRri od l':mrember to Jl<' ne
in zone 11 and ve re in berried condl tLon, Sex-l"2.tio ·VG.S one male to
1.66 females. Jl~~C}brAcp.i"":Dn.!TIiI.'l'jJi1..:i~~vas caugh t from zones 12 1:!: anc1
IV. The length range vras from 10.0 mmto 61.0 mm. nales showed. one
mode at 32.0 mm ('01 year) an 0_ females -C1.rTn modes at 32.0 mm (101 ye ar )

0-

J



ano. 47,0 mm ('I' year). :1=i'er:1alesabove 40.0 mm in size enc ount.e r ed in
zones I and 11 ve re in mat ar e condition. throngho:,t the year Lnd'Lca't Lng
Cc con+tnvous breeding season. 3ex-ra tio vas 1 male to 1.(L6 female.
1 , b' . "1 b 1 . " C' T I 1-'- ;"'1' .• e 1e V> Cl't' or"'.1_ he['I.rosen erP'll vas i:"'.vaJ.LC1.:e III zones __CI.Il.G L. :,;",,_ LlC) 0... v,~
indyvid-::-·;a~-c>ontrib.)ting to the fishery ral1ge0:fro~ 30.0 mm to 305.0
mm. Nales and f'erna Les P;I'o'-',Jed ,'nder fall' modal lengths at 10800 mm
and 100.0 nun ('0! year), 130.5 Elm ['.TIn 135.0 mm ('rl Y02.r), 135.0 mm
and 185,0 mm (flI' vear i and 265.0 mm and ~?2100 mm ('TJ;! year)
respectively we r-e observed in the c ommer cLeL :f"_sh8ry. I:C I and. 'Ir!

- ". J - •• L>" -p. S .D ~ 1 b 150 nyear gr-oups uomr.nat.eu t ne ri sncrv , ~l.~e erice or leD'1c1..LeSa.ove .. ':'
• D 1-. 'T 1· T-r . ,. ,-. ,nm dr r i.ng .7 e;Jrnary r o '-'i'. Y In zone .1.- 1n~,.lC3:cen s:pa1:Jl:J_n,,; seas on.".)e:;r~·

ratio vas 1 male to 1.9 f'ema.l.e • N.malcolmsonil Has mc.:1.~11v caizht f~com
I ' ~ at' f -:- .. -r' ", •. Is .;;,c ··+-i-""-~f·~~,,--~-~ -::, -'10'0 -; .c- v ~ 0 0 ~-0zone • ..u::ni;.) n o. _l..rlC'.J.\lCl·.,:.a ,- _u1. \,n", . _,-snery J.clJ..".:;.C, .'.ram J.:J • .J mm v

200.0 ·mm. Hodallengths for males vere at 44.0 mm (I'), year), 97.0 ·'."ill
(I1If year) and 140.0 mm (lIIIt year). '1:he modeL lengths :::01' females

Here at 35.0 mm (I()I year) 86.0 (11' year) ano. 109.0 run ('Let ye ar...).
Females above 95.0 mm sh,)\,rer: advanced stages of -;at r~_ty c.nd be r r i e-:

d . t . J' T • r{ , +-, rt , •• - ..., 7 ] . 1 0con .,1 a ons O.I.1I'lng -mne ""Co oep nemoe r , ~~)e:;;:-ra-ClOwas '.• ;' ma ..e ""GO _~.l,

female. g.villosimo.n'JE: VaS C)bseI'v,s(l :Ln=:he ca+ches of~one I of the
esb:~ary"'ti8,Te's~Ls}I~);,7ecr~modaiLcnc ths at':S.O TIP"? (':;.0 mn and 113.0 mm
uhile females sh ove d at 35.0 mn, :'7.0 r.l:n, ;'~G.') rim .:::.:--~Ci.Ol.O mm ,
Females a bove SO.O mm verein 1)8r1"':L8(1..con">'..'::;ioncl-~ring Jqne to October.
Sex 'r~tl' 0 'T~S 1 maLe t o I' :0') f'ema l e "",Te:-,·,- enae .c'" r'}"Y10·-.t"1 .•...os was C8P()"'~Jc:~ , - et r : I!\a.t_ 1 .01....J ..L'':-':'.L,.o._. "'-.JO .!.~.:.....;:'.,C1..Q ...•L_.•.c."--.Y~' ;.;.~.•..:..~J...±.•~__q>.:.;\. ..• lIlicL c .•·.·~h~,!.:
. 'h nrlddL d ~ "".L.'"" ~., SJ.n ·l~.. e IGG e an '. .i.ove r zones 01 tnc 8S ciary <:31« ',:''18 ri s ne ry 'N8, p oor ,

c1 Ind Lv i.dua'Ls ranging in length from 45.0 ran to S30.0 FFr ve r e encon,nters(
. " . 1 1 d'In r.ne commerCla __cm, 1ngs •

f
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cont.r tbut.ed to 5.83C:; in the total catch of the lake.

?,.j.J±.(lic:1.~"dominated the pr avn fishery- .• 'I'he size ranged from
30~O mmto 155.0 mmH:i.th a prominent mode at 95 mm. The size range
65.0 mm 110 mmformed over 78?0 of the fishery of the species. The
Lncur s ion of the post larvae was obs erve d t.hr o ghout the year birt
they var-e maximum in November (240t.(1anl) and l:'ebr1J..ary (46.s/ha111) .•
The incursion was relatively s i.gnLf'Lcarrt on the new moon day. No
mature soe cImen was obs er-ved in the lake. Sex-rat 0 was 1 male to
1.2 female. ~i.monoce1"os was next in order of abundance. Individuals
~anging in le~nitth~fr-orri·35.0 mmto 100.0 mmre·oresented. the fishery
and the indi vi.dua Ls be longing to 55.0 mm- 75.0 mmgr oup contributed
to nearly 79;s of the fishery. Post Larvae ""ere rich in February and
ware caught; only dur-Lng night time and more on ne,'! moon nights. Sex-
ratio 'vaS 1 male to 1.02 female and they IIJe1"eall immat:';re. ,p..m.C?r";.().,doI},
was represented in 'che fishery by t.he size ranging from 40.0 mmto
246.0 mm1:.rlth a single mode at 155.0 mm.• Size gr01lp 115 .•0 mmto
175.0 mmformed 72.7~S of the fishery of the species. IHl speci~ens
above 210.0 mmwere females. No mature specimens ',!eJ:'e encount.e red ,
Sex-ratio 1;JaS1 male to 1.01 f'emaLe , Hi th males 01'tnl'm1::)f~ringfemales
upt o a length of 165.0 TI1'1l. The ingress of cos t larval forms occn.rred
t.hr onghou't the »e r l od both dur Lng day and niGht at high tide, the
maximum being in the month of Novernbe r- (40lha"11). They uere mor-e
numer-ous on nev moon day than 0:1.f-1.ll moon c ay. T..nd ivi ~"a Ls ranging
Ln len"'t't-. from L1~ 0 mmto r>r:; 0 mn ''"'r'OI''madoc) LlOrJ/ 0·:> +1"e ''''"Lshery of ._ be 11 ..:~ • .1. l... ()'-J.' L 1;1 __ \ 11.·:.., ~ Je...} e =;() .:..J 1...:.. 1..J.!:l ~ • I 11. .

N.51.o.p~Q..:rg_.The overall size range 0:=' the fisl.1ery was 30.cJ mmto -SO.O mu
with a mode at 55.0 mm. Sex-ratio was 1 male to 1.18 female, with males
outrn-mber-Lng females up to 55.0 mm. All females were immature and males
over 60.0 mm'I.ITeref'ound to be mature. P. s ero'l svLca tvs contribntedto

(11 '., '.'-'- '. - ••• ------ .• ~ ..•1 •.82/, in the lake 's annual total landings, ~)'),lk.of t:.1e catch (79.53;,:,~)
being comprised of inc'Uvid:'als of length ra::1ge::55.0 mmto 110.0 mm.
'r.ne overall size range observed 111 the commer cLa L fishery vas from
45.0 mmto 145.0 mm, \i,'ith a mode at 9.5.0 mm. Sex-ratio \\TaS1 male
to 1.03 female.

Ins tances of ~';r.:b.cJ1QsltJ1.~a_sj:2.in maj or carp fry .md fingerlings
wer-e st~"ldied in detail and the etiology and na tho Logy of this disease
descrltbed. The control methods tJ:,ieo. in 'che :fj.eld ,[ore d.i~o treatment
for 10 minutes in 3% common salt s olut t on , 7 nrlrnrt es Ln 1':500 acetic
acid and 5 miD11tes in 1 :300J formalin.
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Studies on the incidence of gill rot caus e c 'Jy the f;mq;Js
f?ray!'c"h,~oJnY.c~e.§..s p , on .k'1.b3_Q.~.oll;i,..tCl s howed..(clea~ obstr~'?~ion of t~1e .
blood vesse Is d11e to 'che f'nnga L growth. T,se 01 na Lach Lt e green agc.:~lSt
this infection is being tried.

Cases of fish r'1ortali ty we re inves tieated in 14, s t ock Ing
ponds of 1iest Bengal. The irrmortant d i seas es as s octat.e d \IJitb, the
mor-ta Lt ties uere :fin-rot, myxos por-LdLasLs , dropsy, gas disease, and
as ohyxi a QDe to lack of dissolved oxygen and po l Lv t ant.s ,

'I'o s.J...'d~r'!'1r,p so ot l ~o-C> »r oces ses in D-~",c'1n"Ta.l-eC'r i shes »nde r1.. •.. L;! .;.j '~I .t.! ....'" \ '. ..L _0-::..-, \...- ~._.l. '.,.,) --..._ J. .l, ,:'" ;; _ '- .. V ....:. 1._

Indian cond Lt I on , a new pr-og rammo of in7estig2."c~i.ons IAT;).S taken l1p.
1ni tial t.r-a Lning of" -er.G staff Ln methods of c oLl.ect i on and handling
the rm or obi o'l ozLca L material, 1Jx'eparation of c~'lt1}re media, bac te r i.o-

. 1 . + . .c» I- d 'I' , • .1..' d , -Log Lea exarm.na ci on 0.1. vrat.e r an c..la<:;onac i c me v110 ..S 'vas ar-r ange o ,
n..'" b ... ,. t - 'h.J.-b .L. ' • -, ,'" c>-r-e Lmunarv 0' s er-vam ons In('1.lc2.Je0. 0..Cl. v ,aCIJerla lso.'-;:::GC)··ie i cne r tr om
the environment or from the body s: Tface of a fresh1.J,~.ter fish are not
r-espons t.b Le t'or the spoilage.

Necessary facilities vere afforde~ to ~~e ~eseqrch Scholars
vor-ld ng at this Institllte under the Research traini.ni=l; scheme of the
Onion Hinistry of EcLJ.catj.on. 'Ivro of the three ::lesf.~arch Scholars
c omp Le ted the.l r as s Lanmerrt , One of them has sl).bmitted his findings
in the form of a thesis to the AgI'a ';nivers:'..ty and the thesis of -Cbe
other Scholar is also novr readv to l)e subm.Ltt ed to the Duniab :'niver-
sity. The third Scholar made s~tisfactory pr-og re s s and "che'"pr obLen
taken ~)p and the na t-rr-e of iJork done is stated bo l ow,

743 s pe ci.mens of ?c,oj..P..o.r... .'3.DO 459 s oe ct.mens of .Qxx.g.~~s.>t~J.8""'0.
. I' .' ,, < i . ,~, • Cl' • 1 ~ .::I J 1 ,.::I• o'\iJe::.~e exann.nec c.'·,rlngCJle 'OBI'lOC .~'~")e S'C'i u.e s U1C~_·:~Ic.e\.·cne r-e corru.ng 01

mor-chomo tz-Lc data, ana Iys is of gl)t contents and determination of age,
maturity and :fec~.m6.ity. Eistolog:Lcal s t 1dies of tJ:'3 organs of ingestio:'l
and diges t i on wer e aLs0 cont Inuod ,
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Survey of the stocking 'o onds for the bvpe of s+ L table f'Lsh
available for the s tudd es and. the preliminary wor-k in connection v rth
the setting 1J.p of the experiment p:roper we re done 0

(ii) The second Research Scholar mad e preliminary attempts
to study the chromosomes from various organs in Cl fe;,{ commonpond
fishes.

(iii) 'Phe third Research Schola:r made preliminary atterrmts
to find OIJ.tthe most s'~itable or-gan or or-gans in commonpond fishes
for cytological stn.dies.

D ocumen ta ti on

'The Documentation 1nit c orrti.nr ed to compile and publish the
"Bihliography of Indian Ff she r-Les" 'che chang ad title of the IlQ11arterly
Bibliography of Cur-r-errt Indian ;\eferences on ?isb8l"iss and Allied
S'lbjectsll and Vol.4, Nos~l-4., '\fJere br-o.rght o ..'.t c1"'l"ing the year. The
Gnit also processed', edited and br ougrrt ou t departmentally 1 BuI'Le t i.n ,
~ Snr"?"eyReport and ? H~scel~ane01~s Con~rib1?tions. \,'?rk OJ?-t~e S11?-
Jechnse and t.axonomi,o lndexJ.ng 0::: pub Lf.cat.Lons r-eceLved a,n the IJ.br8.I'·:~

t' Cl "d'.J-' -r t'.co· ';J' 1 . t'-'was con anue .• .'JJ utn.ng ana pr-e par-a 1011. 01 var-i ous ;Je:rloulca s ci en -l:t=:.~
re cor ts of the Institute IITere cont.Lnneri , Exchange r-e Lati onshf.ps wi th
other Instit11tes, scientific bodies, "rrl.ve rs Ltd es , etc. both in India
and abroad we re continued. and subs t ant.La L nnmber of j,sef1'1 oub Lt ca-
tions 'l;J'ere acqrLr-ed , -

The Documorrt at Lon Jnit al.s o attended to 30 recmests received
from different State Gove:r'nment ?isheries Departments, ·other Govern-
mental agencies 7 private individ .a Ls interested in fis:1 cn l.ture ,
f'isheries trainlng~ edncation etc., and :from fisheries wor-ke r-s of
foreign conntries.-
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