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Rainbow eardinee of the gonna . belonging
to the tail: Dueenaieriidae. are small pelagic fiehee
forming a fairly good, thoum not abundant. eeaaonal fiehery
all along the ooaete of India inhabiting the ooaetal watene.
There have been eoae earlier 1-eporte on enoh individual
aepeote as their eyetenatioe, dietribution, abundance.
oeteolon and a few biological taotore but no atteapt hue
been aade towards a ooapreheneiwe etudy or thie group. Two
apeoiee or xainbow ea;-dinee are known to occur in the Indian
eeae and while a knowledge about their biology would be
ueetul iron the tiehery point of view. it wae aleo thought
a etudy or their eyetemtio poeition, especially resending
the identity or the two species which had rained donbte
aaoog earlier workere. would lead to a better underetanding
or the group an a whole. rhie theeie ie nainly baeed on ny
etudiee during the period from April 1969 to latch 1971 with
a continued investigation oi’ riehery aepeote till Deoenber
1975. tron the Gulf of Hanna: and the Palk Bay around
Kandapan area. on the eonth-eaet ooaet of India. flue the
work deale with the eyetentia. biology and fishery or
rainbow eardinee or Indian aeae.
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Thie work wee init ieted in rehrnery 1969, when I Joined
the dentrnl Karine Fieheriee Research Institute et llendepcn
Gen ee e Senior Research scholer of the ninietry ct Dinoetion
and social Ueltare. Government or Indie. The scholership tree
for e period of 3 yeare. Research woa wee initiated tmder
the guidance end supervision of Dr. RN. lair who enggeeted
the research prcblen. The collection and enslyeie of the dete
use completed during the scholarship period itself. Bnheeqnently
in January 1972. I Joined ee e Research insistent in the
central llerine Fisheries Research Institute at llendspen Gen
end since thm the work was pursued on the biology end tiehery
or several gronpe or tiehee each ee enchcviee, lizard tiehee.
ccrengide. oil sardine end leeeer eerdinee under verioue
research projecte. All these yeere' research experience hee
inneneely helped no to acquire more knowledge in the field oi’
fishery biology investigntione end in turn in the tineliaetion
or thie theeie. The collection. enelyeie. interpretation of
date end illuetretione presented in the text are my own.
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IMRODUMIOI

neinhoe en.-dime or the tail: Dneeuniexiidee are
emu pelagic tiehee widely dietributed in the tropical
and tone:-ate regions or the Iudo-Pnoitio. In Indie.
than tinheo. tholfi oomn :11 along the ooeete. occur
only in eoee pane in tiehebie nemiinde. the Cult of
Honour and the pm Buy. around Ihndnpen ex.-ee on the
eeuth-net coast of Indie, are two each oontxee where
rainbow eerdinee ton e coed fishery.

fill the end of 19th oontury only eyetenetios
etudiel were prevalent on reinbolr sardines and in the
early part at thie oontury one the work oi’ Hidevood (1904)
on the ormiel eeteoloa or muggy; ‘nu ma
Deleeen (1925) on the one:-yolog and larval development

or  gm; not Jove ea. Another work
to be mentioned from ebtoed ie that of Them Ah How (1950)

on the food and feeding hebite or mhunnn from
aincepore unite.



.2.
Iron Indian eetere the eerlieet eon:-— on none eepeote

at biology of rainbow eerdiaew no that ex Deveneeen and
Quote (1944) who studied briefly the bionoeioe end the eue
and larvae of 2. $111,}. Ihie wee followed by the work
of Deveneeen end emduheru (1943 & 1955) stun; exert
eooounte or the biononioe. richer: and economic iqottenoe
of the rainbow sardine or learn oeeet in general. Sekharen
(1949) etudied the zeedina and maturity in relation: so fat
content in Ieeouleture at 2.  Olnoko (1949 J: 1950)
nude eoee oboe:-rations on the food and reading bebite and

out no iezvu 1-eepeetiveiy. of 2. nanny, not the Gulf
of leaner. while Vijeyeregheven (1951 b) etudiel the tool
of 2. 3.m__§. Inter. Benet (1955) deooribed the ease end
in-tee ot lp. fronthe Gultotllannei-and the
nu: Bey. nummrcm (1957) inveetigeted the negnitude
or the sunny at 2. gggnu. in Iieleeeerel Ieiend.
Dherneebe (1959) gave a euort eooout of the eetu-etien
and spaenina of 2. mgggnn  Lanna‘! Bey (lvlalteir).
Venketerelut (1960) nude brie: mention of the toad and
“feeding habit: end 32.-iniveee Bee (1964) or the food all
reeling hebite end or the diurnal. verietion in the nature
or the feed of 2. £13.31}. Belheeruddin and lays: (1961)
collected the larvae of Q. ggm tron undue ntere end
correlated the availability with ite naming eeeeon.
Kuthelingee (1961) described the use and larvae of 3. gas;
tron Iiedree eoeet and traced the deveiopeent m to 56th dey
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otto: hatching and no oloo otudiod tho toodinc hobito of tho
jnvaniloo. Ilohodovon and mono (1962) uvo o conorol account
of tho biology of Q. gonna tron tho Gulf of llonnor. Vow
rocontly Hair (1973) rovioood tho hithorto ovoilnblo
intonation on rainbow oordinoo in no nonoqroph on ‘Indian
oo.rdinoo".

rho voriouo 1lIVOBt1,ga‘B10lll uontionod obovo on rainbow

ou.-dinoo oro only onozt nooonnto linitod mainly to ono on tho
otno: oopooto or biology, one): no food and tooding hobito.
opooninq ooooon or doooription on larvoo ond only dovolopnoni.

lloroovor. tho idontity or tho two opooioo or @1311“ nod
oloo boon oonfuoing to loot of tho oorlior notion on biology
and oyotonotioo. nonoo it no tolt dooiroblo to tulortoko o.
dotoilod invootigation on tho oyotonotioo, oittoront oopooto
oi’ tho biology and tho tiohory of rainbow oordinoo of India.
who prooont away no lnitiatod in April 1969 moor tno
oworviaion oi’ Dz. RA’. loin. thon tho sonior Roooonoh otnoox
ot control lorino Flohorioo Hooooxoh lnotituto at londopon
Goon ond lotor ito Dirocton.

flinoo tho first rooord of tho gonuo mi by
volonoionnoo from Boobs: in 1847. oovotol outbox! hovo oddod

non: opooioo to tho gonno, which inolndo 2. 331;
Volonoionnoi (1847). 2. flgpgggn Blootor (1849). R.hgg;fl.§fl.
Blookor (1050. locality, Botnvio.) on! 2. gang” Gunthorflflfia).
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Qho prooonoo of oovora). uooioo in tho (onto. with a littlo
or no ditto».-oaooo to doaarooto ono tron tho othor. lod to a
oouthoioa in tho oyotonatiol of thin grow an a wholo and
thin oonditioa pi-owailod tin tho pionooriu won of
Blookor (1872) who onggootod tut thoro no only two opooioo.

haul: 2. ‘an Valonoionhoo and 2. 33,3133], Biookor.
Ghahanond (1953) addod a now opooioo to tho gonuo. naloly

3. , whioh. aoooading to Fowlox (1941) nay
holong to tho hail: ithounidao. ronowihg Blookor (1872),
on cam) and vote: and do Boaufort (1913) roooaanoo any
two opooioo undo: tho gonuo on;-3;. via. 2. ‘Q1;
Valonoionnoa and l_)_, huooltii Blookot and all othoro woro
troatod an oynonynono with oithox of tho» two opooiol. lwoh
attor thin, oontuoion on tho idontity oi’ tho two opooioo
pr.-ovailod, duo to tho not that tho variation in tho nflor
ot latoi-a1. lino soalos, which ozo nntorvmatoiy highly
dooiduoua and hnoo unroliohlo, was oonoidorod aa tho loot
diotincuilhing opooitio oharaotor. tho opooinono oonght aro
invariably found without tho full oonplonont or ooaloo. than
rondoring any oho oi-vat ion on ooaloo of doubtful. valno

(Dovanooon and Ghidaabaz-an. 1953). Doloaon (1925) uoo taood

tho oaao dittioulty and further tolt that tho otho: dittoronooo
in tho ohoz-ootou ot thooo two opooioo aro ought and only or
1.-olativo valuo. Aooording to Vhitohoad (1953) in tho najority

of tho doooriptiono it in roa.-o1y_ototod whotho: tho oulo
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eeuut tee an actual one bend on the epeeineae exuined er
merely telleved peevione deeezigtiene. m eoceuet et theee
denhte Whitehead (1963). while etuayug the eyeteletien "et
thie grew, hi-eeght all the epeoiee or the gene
deee:-ihed hitheete under one epeeiee, fl. ‘mg veieneiemee
end eteted that any variation in the ehexeetese on eleerly
be correlated with geographical dietribntiea. But in the
preeent work the euthei-~diee.¢:ees with the above obeervetien
er Whitehead. end he re»-eatehliehed the tee epeeiee namely
2. gm; Val. and 2. mama Elke. which can eeel: he
ezeungufinhea by their differences in my ehepe um eevenl
other ohereetere. hath nerphoeetrie and nerietio. the euthe:
eelleeted epecinene of theee tee epeeiee fro: the ease leeelity.
the Gulf or manner end the Pelt Bay, and also free use other
eeleoted oentree along the eeuthern tout oi‘ Indie. end etudied
their Iorphenetrio and nerietio eheractexe applying etendefl
etetietieel nethede. He could eheexve that Inn: of these
ehereotere shoved dietinot verietien in these two epaoiee.
Detailed etetietioal treatment or the chute upeete end the
1-eeeene for keeping these tee epeoiee. 2,, 3335; end_£.%fl3}.
eepei-ete. ate furnished in chgpter 3 at the theeie auxin;
with the eyetenntiee of rainbow ea:-dinee.

In the xelioviu rive eheptere the biological eepeete
eueh ee feed and teeding hehite, repreiuetieu, early development.



ace ant grown. length--we ight xelct ioeehie and 1.-elat ive
concitiom teeter cf rainbev ealdiaee, with special
reference to 2‘. ‘mg. are dealt with in detail. Ike
eignificanoe of the etudiee en feed and feeling habite e:
a fieh nae been 1.-eccmieec by the earlier vc:-here on

riches: biclea an it beoele an accepted fact that the
aietributiea and fluctuation in the availability of food
erganieue of a epeoiee ‘ eze important factoze that may
affect its behaviour in respect of ite aigratiou. growth.
condition, ‘breeding, ehoal function and even the fiehexy.
Iith cue coneideration to these aspeote, the food end
feeding habite of 3. gm}; were etudied. The etcuach
contente vote analyeed qualitatively to know the major food
itene and quantitatively to ceoeee their relative abundance
and eoaecnnl variation in different looalitiee in two
ooneeoctive year: from April ‘I969 to Hatch 1971. the day
and night eanplee were analysed separately to know whethet
this fieh exhibited any diurnal variation in 11:: feeding
hahito. Gcnpariecnc of the etcaach ocntonte of 3. ‘Q1;
from the Gulf of Hanna: and the Polk Bay. and alec between
the two year: were made. The foed iteue in various eiee
greupe were analyeed eeparately. The condition of feed.
feeding habite and eele ct ivity were also etcdied. The
feeding habite of Q. mggnfl. baled on the limited eaaplee
collected fx-on different plaoee were also inveetipted fee
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I connrieono Ike reunite of all these etudiee are tn:-niehed
in auto: 4.

the bieluioel teetere connected with the reproduction
or 2. gm‘. 1.-eeenieing the eipitieenee or each knowledge
in euooeeetnl. Ienecenent of ite tiehezy. were inveetiutell
and the reeulte are projected in map»: 5. thin ineiuiee
deeoriptione on the eta.-uetu.-e or gonede and the o1eeei1ioe
tien or their Intuit: etegee. Beeed on the eve. dieeeter
etudiee and the eeeeoael variation in the eetuxity etegee.
the evening use» and the frequency or entrain; were
eeeeeeed. the etete of maturity wee else determined by
eetinting the condo-eoletia index or the tieh. the use
at first neturity Ill detenined te eeeeee the age at tire!
neturity. Bueed on the acute of mining and ensure eve.
theee destined to be enamel in the current spawning eeeeen.
the teoundity of the tin: use eetineteoi and in relation
with teeter! each en length of 11¢. weight or tieh and
weight et nu.-1. tee studied. fine better: or eex-ratio
at 2. gm}; in different mnthe end aitterentt eiee page
tree the iaveetignted in detail.

In mnpter 6 the early development of 2. gag}; in
deecribed and diecueaed. This study we ‘need on artificial
spawning or the ripe melon and females gm subsequent
fertilisation oi’ the egg aboard a fishing 100901 operated



oft Handgun In the 2513 Day. the In-tinted on and in
duolopum, hatching process and the hatched out lawn
in vnriom stages of dnoloplant upto the 43-hour-old. 0.20
described in the $031. Bums no other account on artificial
spawning and tort tnution 13 nvntlnhtto cm nu-inc nah.» In
India. flu: Iuoeuntal attempt to thy first of 1%: kind.
that too 1:: a nu ma 2. mm; which 1: auto sensitive
and an quickly when upturod.

mm catnatinn at 330 Ind growth of 9. run is
necessary in solving may bialogioul. problem. Inch cl
longovity, maturity and not 01' aparntu. uttmtion of
salinity, survival rate. etc" all or which an onuutul.
infonatton to: a rut ional oxplottauon or the stock. nth
this in 7101!. an attempt but been undo to «taste the up
and growth of ,2. 331; using tho Indirect nu ntnttlttonl.
uthoda such an Friction‘: mined at length-tnquno:
unnlylzll and probability plot nothod at chute (1954). 2110
hard puts uh otolithn and action van 3100 Iubjootod to
study. Theoretical growth ‘III attuned by emu; vol
Bortulnnttyu growth equation to up nuultl obtunot in:
Paterson’: named. the growth no.1.-union an counted
by asthma: and graphical Iothodo. Band on the results
of than age and growth studios, the 0.50 connotation of tho
oonnoroiul catch by different gun «to uttlntod to not
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about the ilporunt ago-group: outotttuting tho richer}.
the result: of :11 than oboorut ion: are dealt with 1:
Giants: 7.

no ungtn-nun zouuoaoup of 2. gm no
onloulntod with no ob.1ootl.vu.ot1ru:|.y an a noun or nur
oonnruon and secondly, to colonists tho Mundane: 110102‘:
80911.-no lqngth-night equations were dorivod tor ndotorlb
none, for females and for Elan and, through tho oovuunoo
tout, the umtrioanoo of variation of tho ronoutono of
those categories were tested. The longth-weight roluttonthlp
of 2. on}; was also studied for oonpnxiaon. Utnutu
the length-night oquation the rolatho oomutun into: 01
R. 5333; was orloulutod. Tho goonotrionl sun: for uxtoront
also groups and for imaturo and nature ontogortu In dxttoron
nonths were ostimtod and the fluctuations studied. ‘H10

results of then observation: for: tho oontontl of chapter 3.

1'!» intorut ton collected on the fishery of rainbow
urine: or the that of Honour and the Polk any are presented
in ‘ionic: 9. who crafts and para employed 13 this tuner:
are luorlbod. ‘tho obocrvat ions on fishing Masons, trust! of
fishery, aupoul or catch and catch an: our 3 portod tron
April 1969 to Dooonbor 1975. are incorporated in the tort.
ehnptor 10 or the than: deal: with tho canary or the ruins
of 0.1.]. than investigations and in Chapter '01 the roforonou
onod in tho tort aro'prouatd..
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rain, figures and photognphl, whatever mount:
to oubstsntintu the conclusion drum tron than tanni
gnuom. are also Incorporated at the nppggprtnto photo
1.: the tent.
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‘the eetentel for the px-eeent stud: tree collected
during Lprll 1959 to lie:-oh 1971 by regular eewllnc e! the
oollezotel oetehei et verloue {uh lending oentree 1: end
ereundllendepeleloagthe Gultotxennelendtherelk Bey.
the Inortent collection oentaee on the Gulf of none: side
were hvedt. ltleltkerel. Petlyepetenen. llluilnpetteig
Pudunedu, Vedelel end Ilendepel on the Ielnlendg Ruben.
Kendugel. Donut end Reeeeweree Reed on the Reeeeveree lelend.

on the Pelt Bey elde the oenttee were Devtpettenel.
renelkelu. lthenkenl. Dhexgeveleeel end lhndepee on the
eellleulg Peeben. Reneevexen end Dhenuehkedl en the Ielend
(Pl. 1. 113.1).

lo: the etedlee on eyeteeetlee. in edutlen to the
nave oentree. eenplee oi relate! eel.-dmee eeae collected
from lledrel. Ooedelore. Ifuuoex-1:. Kenyelulexl. Vuhlniee.
Ooohln. hunt end lhncelome (91.1. 313. 1) either personally
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115.1

Phil 1

Inn of south India thorn; upottant tuna;
cont:-u and camera from whom maples of
rainbow uadxnu were collected. It also
IIIOVI the neutron Outta/Unit: of Gent:-11
Marina Iiohoxtoll Research Institute.

hp shown; two:-taut landing contra in and
Around Hnndapu and human: tron when
xogulns surplus at ruinbov nnunu nu
oonoutod for biological otudton.
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or tn:-an colleagues in the central Ila-tau Fisheries Research
Inttttuto lib-otnttana/mats (cone of then are than LI
P1. 1. H3.” at than control. out of tho total pawl». 29
apccfimnn each of 2. 331333 and £5. ngnfifi. conootod tron
dittotcut outta! and pt.-aux.-vod in 9! tocnlin. won uttnsd
for nyntoumt in! studies. Tho aatorul lnoludod. both the can
and their norphonotrio uoa:.cu1:oInom.u and autistic count: was

turn carefully. “mo meaauranmts are (aimed at: tollowtn

1. mm length nan-anon £2.-on up of smut to up
of upper lobe of the caudal tn.

2. Your length inatanoo from up at snout to the
tour}: of caudal 1'13.

5. Stanéard umgth Distance rz.-on up or snout to
aid-but of caudal fan where I:
slightly dark vertical line ll
visible on punarvation.

4. than length Distance from ‘up or snout to hull
0650 of opcrculun on n I11-latest].
1130.

5. want length Dntaaoo tron up or snout to front
an-gin or eye.

6. Hlaxtuuy length Batman has up at snout to
posterior up at 31331110.

7. 3!! dunotor fiortaontal dunno: or on.



10.

‘I1.

11.

1!.

14.

15.

‘I5.

la.-e-dexeel length

Dre-pelvic length

rte-peoterlel length

PI.-e-anal length

Geudel tin length

Depth at heed

Depth of body

Depth of eendel
peduncle

flteneoh length

-1)...
Dtetenee tree up of eneut te
enter.-tea eerglh at the lheertlenCt
Dleteaee tron up of eheet te
enterle: eerglh of the lheeztlen
at pelvic nu.

luetehee free up or enent te upper
edge at the enter.-lo: serum or the
lneertlen of pectoral ah.

Dlstenoe tree up or extent to
enter.-let length of the lneertlon
er enel tin.

Dletenee between the beee or enamel
flu, where as dark vex-tleel line
in vlelble eueee the camel
pedmele. to the up at the upper
lobe or caudal an (the dltterenee
between total length end etendez.-I
length).

Deree--veatrel dletenoe of heel at
the peetu-to: border at eye.

Dene-ventral uetenee or bed: et
the eateries margin 0: dereel fin.

Do:-ee-ventrel dletence et oendel
peduncle et the beee of ceulel an.
The dletenoe tree the ehterlor end
or the eeeephegue to the peetetler
up of eteneeh eeeaun at e eeepletely
‘flu’ III‘ Cfifflkfi Utfllflflhe
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17. stonooh oooou motoaoo from tho pootouor onalo
J"“‘"‘ or tho starting of pyloric otonooh

to tho ponozcion up of tho oooon
of o. oonploi-91: mt: ond ohnmkon
$1039

no mambo: or 3111 nkoto on tho appo: and loan: mm
or tho Ion «tot.-hoot on-oh no common. rho author or pylon.-to
oooooo voro oountod ourotuny oflo: toting tho got out or tho
body own}. no vortobtoo ooro ooutod hy Ioloung tho noon
on loft oido or tho nah on oloaa tho louth of tho body
making tho vortobrol oolum vzothlo for oountina. who oxpoood
oido ot tho vortobx-:1 colon no in-tho: oloonod nun: 55
potooosun hydtoudo solution and tho nubor or vortobroo oono
ooaatod with tho holy of 3 magnifying (Inn and 1 noodle.
rho body pxoportiono wot.-o oxprooood no pox.-oomtogo or total

longth to: roar longth and otondozd lomztmond of otondord
longth to: on othon ohotnoton. Tho proportion of snout
loncth. axillary longth. oyo “motor and dopth of hood voro
turthor otudtod on poroontogo of hood longth oloo. Von;
otondord otouottool nothodo tho 1.-oaso. noon. otomlozi donation.
otondoazd ouor and rongo or ovorlnvvlllc ot norpholotrto on
not-touo ohorootoro of tho too opooaoo won ootintod.
nogamumo at tho umphoootno ohorootox-o or my two Ipootoo
woro ooulotod by loan oquoro nothod and tho oxmifloonoo of
dovaottoa of mono zogropoloao ooro tootod by mono or onolyuo
oi’ oovu.-tonoo.
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rhe eaqlee of P, g need for hlologteal etudtee

were collected at node: tree the commercial oatohee landed
at ehore-eeine. 3111 net and trawl not. During the peace
tron April 1969 to latch 1971, on an average 7 eaeplee. each
oeneletlns not 12 to 15 nehee. were exanlaed every eonth.
Du-lag the 24 loathe * period eenplee were avallable in all
the aenthe tree the Gulf of Ileana: elde. ehlle tree Pal!
Bay one no eaeplee were available in Hay and Deoeuher 1969.
February. Ray and October 1970 and January 1973. A total

e! 2247 epeoneue. ranging In use (tel 46 to 156 3 total
length. val analyeed during thle parted. m the sauna;
daye. additional length aeaearenente of so to 100 tlehee vete
taken. whenever available. In the tleld steel! tea: length
trequenoy enalyele. the epeotneae were preeerved la 515
torulln in the field after making an thouelon on the
ventral elde. Later. in the laboratory. they were weighed
and aeoeux-ed to: length; the us and etate of gonadal
aatuamy (ae defined by Iaoverh and van. 1937) were reoexded.
lhe length and weight were noted in Illllnetinee (Q) and
gran 1-eepeotlvely. rho etoaaoh and the gohade were then
removed and preeea.-red in 5% tornalln in eeparate tuhee with
a label lndloattng the place ml date of collection. tile
or capture, type or sea: need and oaaple sorbet. to: late:
analyeie in detail.
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vorimo nothodo on onpioyod in tho otudy of tood out
looting hobito oi’ tiohoo (Pinoy. 1952). Unliho othor
lurcox oonivorouo tiohoo. tho quantity of tool of 2. gm;
io vory littio which Inkoo it difficult to aotonino tho
ootuoi voiuoo by dioplaoouont uothod. '£horotoro. tho
voiunotria point: oothod (lino). 1952) no onpioyod. Binoo
it hoo boon pointod out by llototoioa and Ilium: (1961) that
tho occur:-onoo uothod or voluootxio uothod olono will not

givo I. contact mo: of tho imottonoo at tho individual tool
itono. both occur.-ronoo and voiuno voro tokon into accent.
rho onolyoio woo dono by tho nothod or ‘luau of Pooponaoxnnov
on Iuggootod by tho obovo anthem. «playing tho formal:

£275 3 100. vhoro ‘V’ ma '0' on pox.-oontogo voluno out
pox.-contogo ooourronoo of o. food ital roopoctivoiy. flu oxtont
of loading was dotorninod by tho czocroo of diltonlioll of tho
otooaoh and tho onouat at food cmtainod. and woo oxpx.-ooood

on '¢orcod', ‘full’. ’3/4 full‘. '72 mil’. ‘Y4 full’. 'iitt1o'
and ‘duty’ with 100. so. 60. 40. 20. In ond 0 point: oooignol
roopootivoily. Doponding on tho roiotivo voltllo of tho itoll.
pointo won given for ooah. P:-on thooo volloo. voiuno for
oooh not too ooiouiotod. rho pozoontogo volnno or oooh toot
iton woo round tron tho total voluuo or on tho otonooh

aontoato in out: uonth. 813113211. tho pox-oontogo ooouuonoo
or dittozont itono no dotorninod from tho total uunbor or



«I7
oceu-xenon at :11 11¢” In each month. the ‘Index of
Pnopondounav up tuna to tndtoato tho food pretax.-once
Of 2- imi

Eo auxin: tho audition or road in -various math,
tho turn of tuna» of the utouch of not run in 30104.
A nouoh vu dougmtod an '¢o:¢u' when 1% no subtly
packed with food menu. 1%: vol). uncaring very thin and
ta.-unlpuont. A ‘full’ otonnh no tho no that run nor.-I311:
111104 with food. its run appearing fun. It can ranked
as '3/4 mnv than it will in a 90.281: 0011:3000 oondtttao
5:311:31: they won oluuzflod an '72 tall‘ and '74 2:11’
«pandas; on the uhttvo tuna: and the span accused
by the «manic. flu otntc at stench Ill tonal '1:ltt:|.o'
when the «autumn oocvmoa 1»: than a quutoi: at the
capacity at the nu staunch. thou stomachs. than that
Iran absolutely notlnng mntdo. nu turned on 'olp‘l5y' and
in not one: tho stomahl nu shrunken at tho uni are
thick with pxouinont mm: foul. Eh: po:oenta.3O oncurnnu
or than «taco:-Lu were counted iron the total number or
stench cannot in I loath.

Bach staunch was cut open and the eontcnto Ion walks!
into n putts. dish. The various comments or the food this
are observed mac: n. bmocnljr nioroaaopo and mntttiod
apt: species or can or tang, dopondhg on the oouplctcnou
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or the orgasm and the extent of aunties. In can
Ubtl-‘O the function and 91-‘OI-‘I-‘Inca to an ulvuood can

or when the food item mate in a ‘highly antnuull condition.
-any the Mont ifloutioa of food elements difficult. tho
ocntut was ts-ontud an ‘digested matter’. Pregnant: of
crustacean appendages and ether body parts: were 5130305
no 'ozuata.z:oan remains’.

For that stadium on reproduction of E. 3% an
gonad: which stars oar¢£u.).J.y removed from: the fish nun

pa.-unwed in 5?‘ farnalin. were cnalyeod. The attached in
and the oxen: aointuro from nah gonad were carefully"
nnovodandtholengbhinuultnatronndutahtanuuurun
mu ruaondoé. sumo the prablon of apawntug habits but to
be largely app:-onohod by such indirect method: as the (I011!!!
at growth of on by uanunng tho increasing dugout. the
mined, as developed by Thompson (1915) and auccaolh‘-IJ.1J

omlona by suboaquant worieorl like (nut! (1925 and 1934),
rueuung and Butonborg (1936). an Jan; (1940) and pm»:
(1958) was tollowoé. A small portion of the ovary val
rammed and count! out into n plankton counting daallut.
The on were autumn: npantod with rm noodle undo:
tho dimsoottng typl» binocular ate:-oncono oil! spread out
worn: in the chamber which was then nun ma nu:
allowing the av: to intros in it thereby avoiding the drying
up of ova in the count at maturing. The method of
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noun:-cunt no. in general. similar to that nduotihod by
013133 U934): 330 U953): “"31 (‘955) 334 0313350 “*9
Iioronotor boing ponnnontiy fixed in horrilontnl petition
And the diunto: taken parallel to two horizontal guide nun
on the nude in vhntovor unit the own ii». an the olido
no loved slowly. In addition to the ponlloi lino! oi’
tho nioronotor. the mar» or the phonon wanting ohnnbor
on which tho on won untold. "Io found to be hoiptll in
avoiding duplicate nouuronontu ot the can ova. flan,
tho diulotor or tho own: my be dotinoll as ‘tho dintnnoo
botvoon two ponllol line: running along the taro oxtronitiol
of tho ohm perpendicular to the guide 1inu"'(Anton: Rain.
1964). A: has boon oburni by our: (1934). do Jan; (1949).
Prnbhu (1956) and Dhunnnba (1959) thin method III found
to sin satisfactory results. i nonooulnt nioxoaoopo with
an ocular uioronotu.-i slide no one to noun:-o the on. no
nngnitioution gave as value of 0.0156 an to not nioi-onto:
division (objootivo ‘I01 and oyupiooc 5 X). For oasior
presentation the dinotor at an in described in niomloton
division: (n.d.) along with tho corresponding Iillilotre
OIIVOII ‘fill.

Different authors had nnintuinod ditforont via”
regarding the number of out to be mounted from an ova).
Clark: (1934) can has obuxvntionu hand on noaoxu.-aunts
or 200 ova. thorn! Enblm (1955) considered tut noaourononn
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or at least 1000 ova were neoeeeary to a1_t1gate the probable
error in the reps.-eoentatlon of various gorge of own.
Dhernonbe‘ (1959) aeoeured 1000 ova tr.-on each ovary.

Banana (1956) was or opinion that at lent 2000 to 2500 we
have to be annexed tntthe aavanoe eatu-13¢ and nature
ova:-lee. Uoflero like June (1953). men (1955) and Heaven!
and Landa (1958). however. eeea to have reeorted to aeaeuunc
leeeer number: of ova. roughly tron 100 to 300. in their
investigations involving a large author of ovorlee. Antony
Roda (1964) oonpated the froquenq dlettlbutton obtained
iron the measurement or 1000 ova and the first 300 ova of

the some ovary oz! o1.'|._eazd.1.ne.  mg@ and
found no statistically oigntloant éifterenoe between theee
oanplee in any of the ovaries to which teete were applied.
Hence hi the present study it was found reasonable to

root:-tot the eeasureuente to 300 to 400 ova pea ovary, In
View or the large number oi ovarlee to be eaanlned. Ova
dlaaeter ueaourenonte of 93 Marlee 1| dltfermt etagee oi
aaturlty were taken for thle etoly.

For fecundity etudlee 35 mture teanloe of 2. 3&3.
belonging to etagee IV. V and VI. ranging in use ran 1261::-;154mn
total leageu, were analyeod. not known weight of the over:
a portion vae removed and «zone. the on an thle eubeuple
eao oaa.-orally tooled out an to e oemtmg ehanbex. All the
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yolkod ova Insuring ahovo 0.5 III (30 I.d.é) dullotot ooro
oountod undo: tho aioroocopo tutu tho oolo noaittoauoa
uood in ova dsanotor otudloo. ho. to x 5. and tho oano
ocular ntoronotor. Fro: tho who: of no in tho oahgoanplo
tho total. nunbo: of «ya in tho out: no oottoatod by
aulttplytng tho author of ova 1: ‘kilo ouiboamlo by tho ratio
or tho ouhooaplo It 132:1: to ovary ought.

to: Io:-ratio otudtoo. ouoo tho oo: dotoro:I.aat:I.on
by nakod oyo one minor difficult In floh honouring upto 100 Q.
tho £131: aoaourtna obovo this only ooto coho: into account.
A total or 3288 run. 1740 during 1959-49 on 1548 during
1970-71, on anollyood to: tluo pus.-pooo.

‘rho otudioo oonduotod hitherto on the oggl, larvao
and tho oarly dovolopxnont on norino tunes of India warehaool
on planktonic collootiono. But tho prooont own: on tho
on‘.-:1: dovolopoont or 2. gain to boood on tho artificial
opaoning of tho ripo ooloo and toaaloo and oubooquoat forti
uzotton and rearing or the oago. During tho ecu-oo or onto
invootigauon attonpto ooro Iado to oolloot tho planktonto
oggo and lorvao at 2. gag; from tho Pan Ba: «nun; tho
lnttod 1oo11.1t1oo M.-oudod by tho ooaoro or a Drtvato noun;
boat boood at Ilondapaa. on 2nd of Hatch 1973. on o aoo-noon

night, o trip «so undortokon in Bali Boy om: trailing woo
undo at a dopth at 10.5 Iootoro oft hndoool. mm mm haul.



wee eelpleted et 21.30 here eel the eeteh eeneletel er
epeeleeee et Q. 3953, both eelee end teulee In zlpe en!
00:13; Itegel. Ifiedletely, ei 21.40 house. by gently
pr.-eeetng the belly. the egge end ellt veee txenetexred
Into e bucket eeatetnzlne filtered eee eeter. lxtaeee
eere wee teken net to eenteelaete the ureter by the men
ending tree the belly. lone altered eee ureter wee ended
to it endtnle helped in eating or egge end ellt eere ts-eel).
lore detelled ebeervetione could not be eerried eat on
boerd due to the leak of feellitlel. 3: next not-nth; thy
enhryoe were netleeeble in the tertilleed use vhleh were

fleeting on the ureter etmfeoe. The peteet tlehee eeuld net
he kept ellve.

oh reeohlng the leboretery at 09.30 heure on 3-3-1973.
the text illeed live eggs were tr.-snare: ed into £1.-eeh flltetefl
eee water in a clean. round glass: though of about 25 an
dteeeter. rhereetter eentleuaee ebeez.-vatlcme were nude end

the Vatican! Iteael in the development or the embryo were
treoed till the deeth of the leet lerve et 48th hour efler
hat chine. The tine of tertllleetloh wee tiled between
21.45 end 22.00 hours an 2-3-1975 and the {net lune
hetehed out 1:: the leberatery etter 24 houz-I at lheubetlee,
1.0.. et 21.45 house on 3-3-1973. followed by the hetehlec
of ell other egge Ilthln o. ehert detettell.
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For ago and north otndsoo radon oomloo oonootol

tr.-on ohoro-ootu an t:I:oI.'1~«Iot ootohoo won hood. unoo

tho (11.1-not 10 o ooloottvo you-. oouplol oonootod tron
thot goo: vozo not not. A total of 1036! tiohoo no
onolyood for than puvooo. hon ohoa.-o-~oo1no dtogothor
94 nylon totalling 8882 nth. on on ova.-can 4 ouploo
oooh ooauouog or ohont 95 non ovary month, wot.-o oollootod
and Ioooourod dnrtng tho pottod April 1969 to lhroh 1971.
During tho oono ported. from trawl noto, )6 oanploo oooh
oonoioting of 41 tioh, totalling ‘I480. woro Ioaourod. 2:191

oonnloo tore ouuablo only for 12 nontho oltogothor.
Throughout this study’. tho total loncih of tho fl.oh Isl
noaaurod 1! lillllotme (Q) in fresh condition in tho and
itself. The ago and growth at tho nah vero dotominod by
Potoraorfla aothod of length £2.-oqnonoy analylio. For thin.
tho length noaauroamto uono gnoupod. into 5 in oiso groupo
with tho aid-po:In1= representing tho particular one group.
Tho oioo-groups were dooimatod iron to to so and Go to 100
with tho mid-points at 38 and II altornatoly. All only!!!
or a month woro poolod to provido 9. monthly longth tsoquonoy

distribution. Tho troqnonoy in nunbez: was converted an
pozcoontago 11.-oqnonoy. Pcobobnzty plot toohniqno of Ouoio

(1954) no aloe used to dotoruno tho an and growth. Io:
thin, tho otuulauvo poroontago troquonoy woo oolcnlotol
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tree the enamel percentage frequency end pleted in Probebility
graph paper to eert out the meal Iodel.

lnerder to eee whether any 92 the herd etructnree
or 2. 3333; can he need fer ege detereiaeticu, the ctclithe
e! 230 fill: of different eieee eere renewed end erenined.
fieaitte. the lergeet piece or the etclith ecepler. wee eeeily
releved from the tub. A fairly deep out by e sharp ecelpel
en the null. ‘through the pcetericr end oi’ the cperculn.
cutting the ctic mpeule and euheequent removal of the (leg
revealed the dtclith eituatcd longitudinally in the _oti.O
cepeule. Thin no removed ceremlly by e. pair or tcreepe.
cleaned in trceh water. dried and kept in well clue teiee
with lehell. Inter. eech ctclith was examined under elate

eccpe in reflected light. The reasurcnente of the ctclithe
vere taken using an cccular micrometer. X3101 wee used at
e. clearing medic: in which the ctclith use immersed for
ereeineticn of growth rinse. tthe eculea at 2. mm are
highly deciduous. so e ayctceatic collection or caalee
from e particular area In act poesible end hence this could
not he need for age determination. For sorting out the ace
ccnpceit ion in the commercial catch the eethcd followed by
Feirhridae (1952) eee edopted.

For the stud 103 on length-weight releticnehip end
relet ive ccnd it ion factor, the total length or fish eeeeured
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in sillisstres sad night tsksn in guns with 0.1 (I
ssonzrsoy was utiliud. 1634 (ions! of 3. ‘Q5; was ten!
to: this pupuo. no tishss um broadly II-‘Wool ms
iadstsrsiasts - snails: fishes Insuring upto 100 Is. vhsrs
tho ssxss use not sun: dittsrsatisus. sni dscsnissts 
tishss ssssurins shovs 100 Q, rhsts tbs Is: iittsrsntistisu
was possible. hrthsx. shes; the dstsxlinsts any. as
aslss sud foals! vsts trsstsd Ispszstsly. During the your
tros April 1969 to lhroh 1970. s total of 022 fish 
35 indstsrninsts. 388 mass sad 399 tsmlsss and during the
ssooad your from April 1970 to llsrah 1971, s total oi’ 81! fish 
26 indstsrninstss. 394 Isles and 392 tonslss, vars utililsd
for this study. Using tho lssst-sqnsn nsthod tho rsusssisu
tormlss to: ash oi’ thou ostscoriss tors dstivsd sad that
vote compared for sipitiosnss by man: at snslrsis st
cosvsrisnss. lbs length-weight I.-slstionihip at £.i;;§fl.
no Itndicd bsasd as 110 spsoilsu oollsstsi tron onddslsa-0.
llsndspsn. Tuticoa.-1.3. Ksnyskusri sni Vinhinjsn.

The rolstivs condition factor °m' at 2. 5933; VII

oslaulstad using the £01-unis n 3 g. 745 tishss bsloncing
to both tho ssxss vars snalyud to: this shiny. Using tbs
lsngth-vsight rolat ionahip roruuzm tho oslmalstsd sun: ('1?)
of tbs imiividual fish was determined. tbs rslstivs condition
factor ‘In’ vsn obtained by dividing the observed vsight by
osloulstsd weight for ind ividuul fish". flu vslusl thul
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obtoinod voro in-thor grcmod according to tho oioo of tho
tub and tho ocnth cf ccpturo and tho moan ‘Kn’ too colouotoo
from which tho gocuotrical nous who found ram ouch oilo

cl.-ccp and for ouch loath.

rho. study on tho flohory of rainbow oudnoo no
conflnod many to tho dot: ccnootoo from o for controo
ouch no lhndopoo. Pulunodn. nuthmottot and Knokhotot
olcng tho an: at Manor ccoot and llandopon. Dhorgnvozooot.
Athonku-.-:1 and Panotknlcu olcng tho Polk Buy ccoot. Thou

coctxoo cove: ton: typoo ct gout. honoly. tum. not at
1-hndopong ohoto ootno ot Ponuhnn. Athonkonoi, Dhornvolooai,
iluthupottot and rotunda; 51.11 not at nlokkusoi and bog
not at lamina: and Ktlohkorui. than landing cents.-oo voro
vuitod onco in c. not or tcrtnightly and catch dato. and
umloo ooro ccnoctod. Usually all tho unto cpontol. on
than do: (11 tho mambo: no no.1) or 10$ at tho unto oporotod
(when nuhor of In-Into woo clomgo) ooro chaos-vod and tho into

on total catch at ninhcv cctuno ootnotod. nlttplymc
tho urorogo catch yo: can by tho total. number of who
opontoa on tho an}. iron the total catch of the cbcorvottcn
don tho tvox-ago dolly catch no octtnntod which. in ‘lull.
no nczupzua by tho tau: nabs: or noun; am 1: that
ncnth to got tho monthly ootuatod catch. mkovloo tho
catch dctcwene cclloctod for o. portod of hourly 7 yoczo.
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tren»Ap:11 1969 to DIo0Ihet'1975. rhe inferential en uteri.
see: and node of operations were gathered tron.the local
fishermen.

Apart t:on*the general Ietlodeloy describe ebewe.
none expect: ehteh requsne further elebretiun use given
in detail in the relevant eeatiune in th text.



mucus

SYHEAIIGI

no rainbow urdtnon. or and hurting. belonging
to the tan: Dunnnnunudu can call olnpuu tutu
fntrly widely dlltrthutod in tropical and tenants lent.
nninly Sn  Into--P101110 803100. the Dnnlnnurtidno
differ! Icon tho €ll.npo1du by the nbnonoo at nbdollnnl.
aunt». um having unuhnt eonndod nthor than hula!
bullion. 301110! unto:-I 111:0 Juan 0: 0111102! (1383).
death» (1868) and Weber at an Bunion (1913) commerce
‘nu 2.-and Ian.-zinc: an n nub-tan: at the Olnpudno. but
an» 10:46 (1925) inn: an anon: stun foul: untnl.
Havens. flvotovmw (1952) ntninod than in n nba-19:11:
of Olupoidno, but tho absence of canton in all but 9110

Irwin tenmamm n9.&n) or round Mann 104
vhnohud (1963) to «cannot use the «relation ox thin



«:29-vr

grow pee-deted the evolotlm or the united olopell growl
end he teele that preeenoe or ebeenoe of eoutee ll of eooh
tudenentel lqoltenoe thet the round herring should be
eepereted tree the olupeue et teelly level. The recent
sevielon oi the run: Dueeuterudee tree that of Berth
(1943) who xeoognleea two eoh«-tenlllee. the Dueenelerllnee
end the flpmtelloldlnee. Vhlteheel (1953) oouletely
reviled the recent round her:-loge giving e. teeny stetue
to Doeeouerlldee following Joules (1925 ).

FLBIIIJ DUBSUHIIRIIDAI

Minnelli
The leteet deeorlptlon on the dlesnoetlo ohereotera

letloe of Dueeueterudee he: been given by Whitehead (1963)
ee follow.

Wlupeold nehee ueuelly with elonnte. toelton
bodlee end rounded belllee. cue or two ebdoaunel eoutee

ellooleted with the pelvic tn; prev» ox poet-pelvio eootee
entlrely ebeent except for the tozlet to one lneteaee
( eeetuu.-lee); neither the oelvlo eoutee net.
ehere pa.-eeemt. the pee-oelvlo eoutee ere heeled.

Anel rm aotlell: equal to es ehorter then doteel.
exoeptlonelly longer. relvloe enghtly in front. below or
e latue bound de:-eel. reoterele eet low on body. Anel
elven behlnd derlel.
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loath teninel. love: new more or lone oz-oieoting.

Prenexille enuiJ., edentwloee or with e single eeziee of non
eonioei teeth which ere often deeidwewe. hell. oonieel and

eouotieee deoidoouawe teeth on dentery. eloas lower edge of
nexine. on cioeeohui. Iupnbelnl (where present ).
eeeopterygoide end peletine. A well developed poeterior
oupre--nexille overlapping diets). tip at cosine end pxodwoei
anterior.-1.: into a pointed ehetts e eeooad. plete-like euphe
wexille eanetinee present. lying betweea the ehefl end the
upper edge or the man.

flyouendibwier with two eeperete ennui heede extin
leting with both ephenotio and pterot iog oetetohyel with or
without indented wentxel «Ice. Bronohioetogei reyo tron oi:
to twenty.

keeudebreuohiee eon developed; gin neebnnee eepeuto.
tree from iotlnueg 3111 rekewe tine and eiender but 3-only
wore the: about forty. Pyiorio oeeoee monotone. Adipeee
tieeue often entirely oewex-inc eye.

Bonner: uncle of hood wen.-developet, with lwpertioiel
reeirioetione extending an to one-open.-onion. out-eztitele.
operowlun. end eonetinee on to merino. pert of ertionlez eel
out-operoulwl.

soolee oyoloid. oeveriu entixe body except heed. often
highly deoidwoulp elongete axillary eoelel in eagle of



4-)1:

pectoral. end pelvic the and elongate eoelee an upper and
love: lehee of eendel. Vex-tebxee 30 -~ 56.

nuenntezudee ere emu. etten brilliantly enter:
tuhee chiefly tend in the Inde-Peetfae region between
letttudee 4o°l. an 40%.. um rm: e an epeoiee sung
the Beeitio and Atlantic eeeete or loath Anetta. they
are tend In metal regions and in eeturtne and tile).
legoone and. although rarely exploited by any large tteheryg
they are eeeeptnne an acne pleeee ee teed name when
caught 1.: euttxelut nunbet. "

‘flue Dueeuntexnlee an late We very distinct troupe.
the Duee'en1e21.1nee. urge: tiehee nth use bnenehteetenl.
nyl (14.19): and the spntonuesnu. oolprtetng apeotei
which rarely exceed no an. end heve 6 -v 7 brenehteetegel rue.’

Key to the Bub-£31111»: .

"I. lrenehtoetegu.  14 - 19; Adult use 100 - 350 8.3
pelvic note I -ehepeds ne poeteno: ennui treate
neluee 1n edutep eeretohuz. not executed ventunn
dared ten 16 - 21 eeeee Dueeuulettinee

II Bruzehaeetegu. aye 6 - 73 adult use 50 -» no nu
pelvic eonte often with unending pteeeee; 3 pet: or

peeterior cranial trentanellee in edulte of net epeeteeg
eentohyel excavated ventrally; done}. are H - 16 ....

firetallotdtnae



no
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“gaunt
-nu-nuuu um». um: 14-19 hnuonfimgu. run.

the first can to nus attache to tho untohnl than natural
use as not oxcnvatnd. In-maxilla uothod. tooth nut deciduous
nulls with a nut» nontoxic: own-null; when «pin to
about half that at the 3331.11: at an vuut point; a neon!
anterior can-maxilla protest in ten Qua. Ventral. suntan
shunt attempt to: a modified I-chapel acute nu.-routing tho
bun at the palace was and annuities I ucond trtuaulnr.
pinto-like unto annodutoly bound the polvtol.

lo putottoz tantonallol 1:: adults. this portion or the
hand forum; a shallow. triangular dopx.-anion. Interior In:-an
at pro-opu.-calm not van zeal. but tnoltnod IOEIQIII, mum.
margin of oporoulu not ho:-rtsoatal but using pesto:-10:11.

A null. until: uttlc developed. fleshy «Anna on
tho pontorc-natal angle of the oluthxun. Inter-opornlun
barely expand in Jhtoul 7101:.

Du-cal rail 16 - 213 511519 - 19. Txannvoru scales
on body 11 - 15. Vornbru 52 - 56.‘

“two contra. mmam -34 al
A. rolvto an nan: Conn ban; in uupru-Iuxtllu

peanut; anal. ray; 14 - 19; cannot portion or sub.
oporonlu nub-roatannlut coon Mflmnm
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3. rerun tine behind do:-eel. been e eangle unen
eexnley end. 9 -» 13; enoeea portion e1 ub
opermlu tuennler

Velenesennee

'numn:u Velenotennee, 1947. met. !nf.Po1.ee.. mm?
(mm Dueennierte saute tn.) mmum Berna. ms.
Inn. Inn. Emma. llmgn. llo.B53I7.
(fine an (wanna) nnune ‘odors 1934:)

Body elongate. more or leee oonpreeeed. fluent pointed.
Jere equel. he eupre-uexillee. eeeh ebent belt the length
or the uxille. rrexinel but of nexule thickened den; zlte
dereel edge, diets). half net, tsp of 3:111: roullled. elleat
entize ventnil edge bearing null conical teeth. Pneesxulee
toothed. A e1nq1e I-eheped saute eurrennltnc knee or pelvte

fine. Dereela.-eye 1'7-21. enelreye 14-£9, 20-348111-_
aekere on Love: put at fleet gtneneh. Bzenateetenle 14- 20.
Vertebral 54 - 56. Int). well behind the detest. vheee
origin in uttle nearer the amide]. hue then the tip of the
extent. Pelvic ertun below middle of done). £111. A eluht
nun: eeanenee on the encle or the neeterter eenun er the
oletthxen (oleithnl nap). not so developed en in .
but sore developed than that at flung. 011.1 tilenente or
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tnet er.-on ehettend to eoeenedete thin eminence. Ventral
nexus of eperoelun nearer to horiumel then in ne. "

lhueheedl (1953) teeenued only one epeoiee lane):
3. gnu. contrary in tune. the present author xeoeanuee
in -nun nu-1: manna em: and R» mum.

Introduction to the epeeiee of the am @1111;
‘ieleneaenaeeu

The eyeteneuoe of the lumber eerdtnee or the Genu
gum“ Velenetennee had been a eentuung pz-ables to new
of the «:1»: end reoent eeateze an eyetenet tee. Keeeve:
2. 1,133,; Veleneiennee and 2. $33.31,; Bleekee ere the tee
widely accepted epeoiee. Fowler (1941) nude 1: oleu: when

he Included 11. egggegtdea Bleeku: names: the eynomyl: et
2- mm and P.-» ezauemu. W3‘"N~‘ “'1'? 2- Iu.!.!J.-11%
Regerding 2. gngggge Cmubenend. Fowler’ (I941) etetee
ee relieves

"Ghebene.ud hue deeortbed and agua.-ea a nun which he

refers to the Gexme @351‘, though no entnely
different appearance euggeate the fitherinldae. run 10
seen in the elevated pectoral. the opposed poster.-10:
eeoeud dorsal end enel. and advanced «renal. ihe
21:.-at dense: to unique an that at 1: well preeedaun
1n the body. even the veatnl. and canned of e eptne
and S breached nil. It my be found ee relieve:
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no 3 .chabumuI. 1933. §_g1_1. _Iy3.
oooonoa. _;_Io__I3o.___o_o, no.62'7a4. no. 3 (tomato) I 4

(3111 rotor): 5 -» 6 (union) 3 1933. Bull. Boo.
_§_;o_9_;. _;rr_2a2. Samoa; Gnvol ond on-manna. 1937.

Hon. Ino't.__§_m_t3_11§_: 3. £13. 3

Gran). and Ohohonoud on it 1.: one oloocoto than
yn.;g;-1‘ mung lnookoa. nu non.-o nunorouo :11). aokoz.-I
(28 to 34 in plain or 19 to 24). oloo noro nunorouo anal
an (17 to 19 in plooo or 16)’.

Honoo Fowler (1941) dooo not oonomo: than on o rand

opooiol and in tho £111.31 onolyoio ho oonoidoro only too

opooioo nonoly 2. 53333 and g. gg_g__o_;_1_:;,1._ undo: tho Gonuo

. But Vhttohood (1963) broom‘: an thooo opooioo
under tho aynonynw of 2. gm; oftor oxallnmg tho holotypol
from throughout the tango or distribution and ootabliohol

that thou to only ono Ipootol. 2. g_g§,g. undo: tho Gum!
mg; ond ototod that my vostouon an no ohouotooo
on oloarly ho con-olotod with googrophtonl distribution.

All tho on-Ito: ond rooom vorkon on tmo you
from Indian ntoro bod rooognuod taro opooioo tron into an
(9330 ‘Q55: 1570 9: 10.93 ’h3'9'7’o ‘9§5| 310389 19520
nun:-oe, 1967: lot: 1973 and thou worked on tho biology of
thooo two opootoo from Indian votorl). Jonoo and Knnoson
(1980) had ropo:-bod 2. ggflgfl Blookor 1:.-on Lnccodivo
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Archipelago. In the landing centres also those can be
cull: dutincuuhcd by that: body shape which dndlcatol
the odds by udc occurrence of than in lpI01OI in the
can coca-uphtcul u.-on.

According to Blukcr (1872) the Inn chnnctcrutlca
of tho two spacial ct Duunnlu.-1: are u tollovn

1. mgumug 3&3 Vclonctcnnoc

Length of the body without caudal 4 than tho hand:
this lcngth 4 - 472 than the height at body; length
of hand 3 to 572 tune the damn: of the on.
About 40 to 42 seals: on I lcnaltuddncl non cppcnltc
ventral: at the middle of doncl.

1- 239% £1211 313010!’
Lcngth or body without caudal 3 2/) than tho had:
this length 5 1:11:03 the height or body. Length of
head 4 than the diameter or on, about 52 scale! on
c lcngitudlncl I-on opposite vcntnll at the
postural uddlc ct do:-ul.

iron the cbovcducription it to clear that 2. jflflj
has short»: noon and 1. bzfaor body no 2. mung which.
according to Bloom: (1872). has: I080 clcngutcd and
cylindrical body with 5 grain: had 0180. Pro: tho
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uttsrsnss is souls mass: it as: also bs sssunsd that ggfi
has s shsrtsr body length than that of Q. hmgnu.

fhs nsssnt authors during ths sourss 4:! his study on
tho biology or Q. 333;; or flsnlspu ass. on ths ssuthssst
ossst of India. obssrvsd that tn spsoiss of ggnguug as
distinct In this an which diffs: tron ssoh othst in Inn:
ohsrsstsxs. sorphosstrtoally sud nsr1st1os.1ly. ms spsoiss
hss s shorts: sad broods: body and tdsntinsd as !,._gfl1g
sad ths othsr one is with s longer and arlindxiosl ‘bod:
ldsntitisd ss _1_>_. sag. mean two spsolss occur in sans
srsus slthsr in llxsd schools or sspsratsly us! us out
ought to tbs suns not during fishing. hon tho body slaps.
thsas two spsolss as closely and sun; dlstingulshsbls In
oonznsroisl ostoh.

rhs souls: in g are highly dsomuous sad
1t ls vsry difficult svsn to at s oorrsot count of tbs
lsts:-sl nus scslss. \ih1.tsl1ssA (1963) was sxumu;
spsollsns of all ths nominal spootsshtthertorors dssorlbsl
ours to tho conclusion thst ths souls osmts us unrsllsbls
for sstpsratlng spsoass and xsoognlssd only ens spsotss gqfig.
In tbs vasssnt lnvsstlptlons, souls count was not tsksll lnts
oonsmsntlon and tho nun slphssts was in variations In
norphonstrto sud um.-tstlc ohsrsotsrs.



1.

2.

3.

4.

S.

7.

.53..

omerlecn or 2. ‘ant; and 2. ngggu beeed en the
reletlenehlp or these body pa.-eves.-tlcne end tee tepcrtent
nee-utlc count: 1.-eveeled the rcllcelng utterances.

2-3%
the axillary length none
than the Inuit length. lhe
Inulle clearly reaching
the trout euzgln or eye.

The 61213111 or doreal in
72 its eye dieneten behind
the middle of body.

Ventral an certain nere
than 3/4 diameter at eye
behind a vertical tron
dowel crgtn.

Depth of head more than
double the extent length.

Depth of body ellfitly
acre then heed length.

Depth of caudal peduncle
eleege acre then nexlllcry
length.

Length of stomach ta: lees
than half the pee-dcreel
length.

R-$8113
The length of nnxlllety
equal to or leee then
the uncut length.

origin of dorsal in clearly
en eye dteleter behind
liddle O:
ventral fin 01-513 7! eye
diameter behind e vertical
1303 ‘C333’: 0318‘-‘e

Depth of head leee than
double the enont
length.
Depth of had: much leee
then heed length.

Depth of caudal peduncle
less than rarely equal te.
nenllcry length.
Length of stomach note
than half the pee-dereel
length.



9.

10.

H.

12.

13.

-39..

Length at eteeach caecnn
equal to narlllery length.

Length ct caudal an clneet
equal as head length end
elvaye acre than thrice ate
eye diameter.

2:.-e-pectoral length aere
than thrice that of uncut
length and equal to thrice
the axillary length.
Dre-anal length ellghtly
lece than three tlaee body
depth.

number or pyloric one one
30 - 44.

lnnber ct vertebrae 53-543
the range. non. standard eevlatlcn and standard error

or 16 acrphcaetrlc heey prcpcrtlcne cf 2. egg; and
Q. ggggng were etudled. or which two characters were
analyeed in percentage or total length and the tee! in
percentage ct standard length.
uncut length, maxillary length. eye diameter and depth ct
head were further atudled 1:: percentage of head length alee.
In edditlcn to thece. an nerletlc characters 71:. nufler ct

Length ct etenach eaecnn
nearly double the aarlllary
length.
length ct cancel an
aleeye leee that head
length. an nearly thrlce
3.‘. C’. 43.03908.

Dre-pecteral length thrice
that of lace! length.

P3.-e-anel length nearly

lnaher ct pyloric caeeae
54-73.

finnber ct vertebrae 5940.

Four measurements namely



3“
dereel flu rue. ::@er of pectoral in rage. nfier of anal
tar reye. number or all raekorr. number or pyloric aeeaee
uni number or vertehree were elee exhumed or which the

leet three ehereetere were uelyeed tn the eheve line. the
detelle ere gave: in rehle 1 and represented graphleelly an
plate 11. Figs. 1-2:. fine percentage oeaurreroe at each
epeeiee elthln the overlapping retle of bait Dfleertiene are
given in mm 2. It could be run that there 1e he ever
lapplns between specie! in the proportion: of folk length.‘I
run or tum-Bonnnxo an nmxsrm cmmcrrns In 2. mu um

11- £13.31

31. no.  standard sumaclo. °Mm°“°”' nan “““' °‘ " "°‘“ ‘ aavnuon Error*
1. Pork length

2. gm; 25 84.33 - 85.03 84.99 0.4537 0.0937
2. mgggnn 25 86.06 - 88.82 87.49 0.5987 0.1183

2. fitandrrd length:
2. 3,933; 25 77.97 - 80.99 79.72 0.8415 0.1683.
2,. mggun 25 81.48 - 83.80 82.64 0.7237 0.144?

W W M-  , — ::9oat1.nueL- x ~~ -—



211210 1 (Dominant)

u4‘¢

..‘_ ...___ afiflti-R“-~::v

1 2 H *3 _ 4 5 a
3.  13$‘!

2- mm. as 23.71 .. 2.5.57 25.30 0.6861 0.1372
2- E31131}. 25 24.00 -» 21.68 25.” 0.0709 0.1742

4. Smut length:
2. ggfig 25 7.56 - 8.85 0.37 0.3812 0.076!
D. 01131 25 8.00 - 9.39 8.94 0.5062 0.1012

5. Haxlllary length:a‘   an  '- 9:” 900°£0   300° "' 9089 30m
6. Eye dunner:

E. wlflifl: 25 6.50 -- 8.04 7.03 0.450) 0.0901
7. Pro-do:-eel lougths2'  2, 5‘o% ""   ‘.3538

3- @1111 25 54.95 - 59.33 57.17 1.0031 0.2006
1!. Pro-poet oral ungth:

2." gm. as 26.09 - 23.32 mi: 0.5326 0.1065
2- @2151: as 25.53 - 29.46 27.03 0.9490 0.1090

9. Pro-po1v:la longtlu

2- am: 35 56.70 - 62.61 59.55 1.4504 0.2901
R. mfiuu 25 57.69 - 62.60 60.82 1.0550 0.2110



mu. 1 (mama)
1 A 2 3 4 __5 _H 6 7

10¢ P20-CHI].
2. ggflg 25 75.53 - 31.31 77.92 1.5320 0.306590  25  0"
no mm   ‘II20  25  In 1630?  0055“

12. Depth of Body:

3.  25 23971 4'  26.17 1.5357 00,27‘

15. Depth afcaudnl peduncle:

2. gggfifi 35 9.73 - 11.54 10.44 0.3786 0.0797
2. so 8 25 7.76 - 9.57 8.41 0.4588 0.0918

14. Iangth at caudal um

Q. 593?; 25 23.53 -- 28.26 725.37 1.3538 0.271!E.    "'
15. Length at stomach:

jg. mm 13 19.13 - 22.12 20.41! o.a94: 0.2168
,2.  19 24.67 - 314.94 29.92 3.0056 0.4733

16. length or stomach mecca:

2. ggfig 18 7.14 «- 10.68 8.95 0.9124 0.2151
32, hassoltii 18 15.94 -- 21.37 17.71 1.7923 0.4225

._-s.#_ _.-._._A 4; _¢‘ _.._._ _..___...‘.— _7,___._————¢_—- __ .¢.__. ‘._ -_~ww W» co9.t1.auod~ —¢—..—



251210 1 (Eat mu!)

.-(3..

1 2 4 H A 5 C L
17 . 3.110111: length!

3. my. 35 29.17 - 35171 313.09 1.3590 0.2730
35;. $3,911}; 35 32.43 - 37.4‘ 34.94 1.5790 0.3150

10. lluillary length:
9,. gm); 35 50.14 - 39.19 35.60 1.8719 0.5744
9. haasoltu 25 51.25 - 58.46 54.70 1.6663 0.3333

19. Eye disaster:
,2. 5,9311; 25 27.59 - 32.00 29.57 1.0370 0.2074
2. hggggfln 25 25.00 - 29.17 27.43 1.1593 0.3330

2’. Depth of Heat
33. 3&3; 25 62.90 -- 75.91 68.45 2.9164 0.5033
32.  25 54.05 - 62.16 58.7? 2.0959 0.419!

21. Number 02 01.3.1 rakaraz

Q.  25 30.00 - 37.00 34.04 1.3850 0.2770
2.  25 32.00 - 37.00 34.32 1.3584 0.2737

22. ilunbcx or pylorto amen:
2. awn 25 30.00 - 44.00 35.16 3.7157 0.7431
2. §g.§§_r;»1,3_§_1 25 54.00 -- 'f3.0O 60.56 4.9529 0.9926

23. Hunter of vertebrae:
Q. 9353; 25 53.00 - 54.00 53.60 0.5000 0.1
2. £113 95 59.00 .- 60.00 59.24 0.4359 0.0872
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Hill 2

EH03 O? OYRLAPPIIG 1! THE HOMEOHBTRIO ARE HMISTIG WARAGTHE
°’ R-AEA ‘W’ 2

—w-——r

MID 1'3 Pl1l0R1'i"2'AOB 0000333303 0?
F13! WITKIK" $35? iflfllcfilllflfl R1393

3%: °-M‘-"  §""'2” ”;“‘”'”£‘“
1 ” T ” " "  “ "“ "1 5 3" I ” -ET

1. rock langth I11 25 - as ..
2. Standard length 5511 25 -- 25 -.

3. Road lcngth 24.00 - 26.57 25 96 29 9!
4. Einoufi lonflh I.W - 8.35 25 76 29 53
5. llaxillary laugh: 8. ts - 9.80 100 25 O4
6. D70 dtanotox 6.95 -- 8.04 25 96 25 00
7. Pro-dorsal lfllgfih 54.95 -» 55.93 25 1‘ 25 12
I. ire-pdotoral length 36.09 - 28.32 25 100 25 34
9. Pre-4,-pelvic length 57.69 - 62.60 25 88 25 100
10. Pre-anal length 76.1! - woo 35 92» 25 100
H. Quldal £1.13 length 311 25 - 25 
12. Depth of Beat! 1111 25 -> 25 ..



uuo 2 (Gontumnd)

an-‘fiat

1 2 3 4 9 6 1
13. Depth 02 body I11 25 - I5 -
14. Dupth of caudal. %podunolo 311 25 - 25 
15. fltonaoh lnngth I11 18 - IO 
16. stomach mama:length 311 33 at ‘U 

18. Maxillary length 31.14 - 38.48 25 96 25 95
19. By: diameter 27.59 -- 29.17 25 40 25 40
20. Depth 0! head H11 25 «- 25 

21. Ember of 51113'8!!!-‘I 52.00 - 37.00 25 95 25 ‘W
22. Rambo: at pyloriccaaacao -H11. 25 - 25 
23. mambo: at vex.-tobrao M1 25 - 25 



.4‘.
21318 5

am: or 1. Y. 1’, 1’. m an or xomzvnonrruc cauumna or
H-Limb HP 2- @311

E: acacia-I JR 1 I 13 13 1!
i:i:;__T,é‘i":::‘”:'5§- 74.; 2;; 11:6 =_Ti‘Tf"“:s%.;’.

Fork length

2. man; 25 3397 2837 45402} 335709 395029
2. _@_§a_g33.13.L 25 3731 3263 569493 455705 493116

2. Tova]. length .
standard 1e

R. 53333 25 339'? 3709 464323 295817 370795
2. @331. 25 3731 308*! 559495 339390 470019

3. Standaaa length 3;.
Hand length

2. gmn 25 2709 605 295817 18905 74754
2.__1m§3,;,3-4; 25 3064 18! .'»09?9O 25298 9905?

‘Q 3.1» 0330111: In
3. 3.93:; 25 8709 226.50 295817 2076.25 24710.00
2. mgggufl 2'5 3084 274.00 539290 3045.13 34378.75

5. 8 L. .
1l:.sx1Jia's':y length

3. mg 25 2709 243.50 2295817 22338.75 26553.50
Q. mgauu 25 3084 378.50 389290 $012.75 34195-$0

_._
_.‘ 44....—_..__.. _.. .._, _. t.§_ _,_ 4. _.‘L§._¢ __ Ax.

r_..w—v-— ‘ _ ":**:::.::::wt1fl,IfiQfl::::__ **—*



£31110 3 (Giovanni)1 2 3 5 6 7 8
6. 3.1.. .

In A 1:03
,a.g_m1g 29 1799 208.50 395611 1652.75 22095.00
£.m__a_gg}3_;; 25 3084 215.50 389890 1884.15 27035.50

1. 3.11. :3.
Pro-ducal length

_I_3,.g_qg_t_; 25 2709 1459 295817 65945 159416
. 25 3064 17“ 309290 12806! 223250

8. 3.1.. 15.
Pro-poutzmral. length

Qqmg 25 2709 737 295817 21863 30401
2.~m5_gg3,3j,j, 25 3084 :31 389290 23111 104549

9. 3;:-.-pfi";1o 1033111

Qqmgtg 25 2709 1615 295817 105397 175926
2.m;_3_,1_; 25 3:134 1313 389290 144755 237341

10. $.11. hunt
_Q._g_g§_§ 25 27,119 2112 291317 130043 230744
2. 25 3034 2410 339290 238212 504496

11. 13.1.. vs.
caudal £111 length

ggmfig 25 2709 533 295131? 19050 74970
3.112;; as 5064 646 389290 17073 31411

‘_..A.._ -4__—:..._ v_,_ 4..
-—v-vw—fy—.—.__fi_..jT_,... ____¢___V_ ‘________?

...;...—_...«_
 ‘ — ~—“-—:—=='cO!It‘.n.u“,::..r ::..‘““"“"::::uflO



1 2 F 5 4 5 5 7 I
j.-—r—V-'—v-r~———. —-vw~.——.é.._ ?' w—v .—_. v—vt—— —-— *-v-—-fiv-—v 7‘¢'*"'—""7V" —v "'7*'—

1! 8.1:. .
' dopthxst head

2. mm: 25 2109 469 293917 save 51230
n. 9 .3 t as sou 46: same on: 53296

13. 3.1.». _.
aopihlgf body

2. my 25 2709 711 295817 20569 77856
3. $3,311 25 3084 647 389290 17253 0150

14. 8.1.. 33.
death or annual
poduneloz

1;. mg. 25 2709 232.50 295817 $214.25 $0816.00
2. mmm 25 3064 253 3092530 2705.50 32411.50

15. 8.1.. .
ntona% length

2. 39313 358 1950 395 268524 8739 42650
3;. puugn as 224 569 286268 25429 35096

16. 3.1.. 3,. women

13. mm to 1930 173 203524 1693 1870?
.12. .35; 13 2244 399 286268 9209 59093

4_L4.—.. -..__,.__ -_ ._.. .__._ ,_ -..__.n._._J.- ...__..._ -4 ._.'.._........__ ____- ...___.-. ‘I A-u-7-p-1‘-..——..— _. v.-——— —-T v v—vv-—v——¢ ..._+——w —«.-¢— r———-r v-—v-—~ 'v— J _ ‘
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31310 5 (flonflnnd)

4:1 3 5 4 5 6 a
17. Run 10231): n.uncut last!

,2. 5% 25 685 226.50 10905 1076.85 6240.50
2. 11.3.1.1 25 ‘m 174.00 3529! 5055.65 0769.75

18. 3.1.. .M11133: loath ‘I
,2. 5m; 25 685 245.50 18905 2508.75 6711.50
2. 33.8.3131; 25 780 272.50 2529! 5012.75 8722.00

'99 30100 1 C’.4 Q!
2. gm; 25 695 203.50 15905 1652.75 5586.50
2. 5111.1 25 7&0 215.50 25290 1884.75 6900.00

80. 3.1-. . depthof 1
2. ‘mg; 25 685 469 18905 8379 12945
2. man}; 25 780 465 25298 8745 14863

,_

3:10. . Sttndnrfl 1Cfl8‘hI 3.1» ' 8&3 1C«II§'§ho
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EA!!!‘

amms or rm ABALIBI3 or oovaunon use or mnaomnzo
oxnumns or 2. gm; um n. @131;

81 0 'B*Ve.luee Beeulte er cove:-leneeQ _ .T_;:::.... :“_r: :1 A_____  1‘Ce &.'r‘c‘." £0 D0 But.  :0 I‘lflllfislfleaenoe the exeal the1: leveltnele-bvel
““Z"‘.._;_ “_:”:.T.:‘.,"ZI'_.:f.:_;__.... ]I‘.""‘.:_._"“... “W ‘“__.‘” “...,‘I:"“‘_
1. total length -- Park length 0.8443 0.0191 3 SS 9 1%
2. total length «- student

4... h___ ._% 

0.8325 °e”” H3 5
3.  lug“ - and Q. 2324 0. 2090 la 3 SS4. 3.1-. - H0!‘ 1036*! 0.0735'0.0C53 '3 3 ‘S
5. 3.1-. - Iexlller: length 0.0761 0.0657 ll 18‘e serve '- RIC C1-I130‘   I8 3
7. 3.1.. - Pee-derul length 0.5800 0.6099 I8 8 1!
I. 8.1.. - Pro-pectoral linfih 0.2370 0.230! I8 is
9. 3. L.-- rte-pelvle length 0.6711 0.6409 33 3 Si

10. 8.1.. - P1.-e-enel length 0.3317 0.3136 as as
H. 0.1:. -- Undue). fin length 0.1878 0.1944 38 8 1%
12. 3.1.. - Depth of fiend. 0.1%} 0.1534 3 ‘If 8 If
13. 8.1.. - now. at Body 0.3575 0.2395 3 It 8 IS
“e seine In  Kflm °‘°9°°  3  3‘,0 aexle 9 ‘than   00”.‘ 3  8
Q6. 3.1.. - eunuch enema10118“! 0.0994 0.307! 3 5! 8 Ii
17. Head length -» snoutlength 0.29?! 0.2396 38 3 55'00» 3.1.. -'  513100!’  OJ,” ‘3 3
19. Rene "-   0129‘! 0. 2”’ 3  ‘3
I0. 3.L. - Death of head 0.6941 0.50% 38 5 If
3.1.. 4- standard length; 0.1-. II need lengthgr B. - Significant;
L0 0 llenelgnlfloant.



4- 51 -4.

standard length (both la S o: 2.1:. ). oaudal in length.
depth of hand. depth ot body. depth or caudal peduncle.
etonaeh length and etoaaoh ueeaa length (all ta i of 8.1.. ).
fie depth of head tn pox-oentaga of head length aleo deel not
show any owerllwilc. 308386133 the ore-doreal length. tt
nay be noticed that the pea.-outage or everlapplu ta omel
derably leee an only 16% at 2. 33333 and 12% or 2. yunlflfl
oane under the overlapping range.

out of three aerlaetlo ohonotete. nvnbem et pyloric
ouoae and mate: of vettehraa ehoved oleu varlatlon
between the two epaodee wltleut any dagaee at overlapping.
the amber of all zaohen were alloet equal in both the
epeolee.

Further. the actual value at utter.-eat aoapheaeta-to
oharaoteze or the two epoolee were olettad la aoatte:
diagram in Plate 111. rue. 1-H and ?late IV, raged--5
and the rep.-eeeloae tltted ten; the least equate aathod.
The fort length and the atandell length were plotted aplnet
the total length and the out or the oharaoteze walaet the
atandard length. Bnoat length. aaalllaty length. eye
dlaaeter and depth or head were further ploted agalnet the
head length. (31. xv. run.6-9).

the ennattoue of I. I. 1’; Y2. and 1! are pzeaeatod
in table 3. Te eta: the etautoaaoe oz variation to the
reg:-eeelone. aaalyale of M-variance teet vraa employed tea



eefiflu

each character at the tee epeeiee. the ‘B’ values and the
reeulte or elguloant teat er the elep and elevatlea or
the tea-eealone of the tire epeolee are given in table 4.
It aay he hetleed iron the table that the difference In
elope or xeueeeloaa between the epeolee eaa elghlfleent
la regard to total length - etaadald lugth, etandald
length -» aepth at head. etandanl length - depth of body.
etaadard length an depth at eaflal peduncle. etandaal
length -. eteaaeh length, etauaaul length - etoaaoh eaeoua
length and head length - "haunt: length. The elevation
at 1.-ea.-eealene eheeed elmltlaaat dltterenoe in all the
aha:-aotexe exoept to: standard length - aaxlllaay length.
etandaed length - pare-peeteral length. etandaat length 
pre-aaal length and head length - axillary length. fhe
reeulte or theee enalyeee lathe: eheeed that the dlttereneee
an both the alone as well an the elevation of reaeeulome of
these tee epeelea were nmelpltteant only la reepeot or
three characters nenely etandasd length -- axillary length.
standard length - pre-pectoral length and standard length 
pre-anal length. Regarding all other characters either the
slope or the elevat loan of tea-eeeleha eheved elanlfleaat
dlttereneee. All than show that these two ape.-olee are
eleazly uetlnot £1-ea each other and aunt he grouped under
one epeelee. Renee he-eetahllehaent at 2. $531131 Bleeher
eeparated tree 3. gm; Valenolennee le hlahly Juetltlahle.



PIA?! 11

Range. mean. etanderd deviation 8: etenduvd error at
urphouetx-to and nertetto ehnrnatere of mg_e3g,gng
Mills I114 2- E21331»

-5&0‘-I¢|\3lO\IiD-'*

leak length in percentage of ‘total length-.
standard length in peroentege of ‘hotel length.
Reed length in percentage of standard length.
snout length ..pp3’I ‘hie’! e e
Dre-detuel length . .
Dre-pectoral length ..
Dre-éelvlo length . .
Pre-enel length , .
Depth of head ..
Dflflth O:  9 e
Depth of caudal peduncle
Length at caudal flu ..
Length of etoneoh ..
Length at etomoh mean
moat length in percentage of head length
Ilnxtllery length , .
we diameter . .
Depth of heed , .
lube: or 3111 rekexe
lube: of pyloric ueecee
tube: of vertebrae.
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A I DUSMNIERIA ACUTA
MERISTIC COUNTS NH‘ 23 LC!‘‘ CI.‘% 1 W r fi % Y 1 VI V f

2 H = DUSSUNIERIA HASSELTII

PLKTE .u

so 1 3-4 as 53 as 59H1! 0' OILL°RAlIII NUIIR OF VERTEIRAE n-L». nggo Lgugn,
‘___1 ‘ 22 1:13 " T-L1 TOTAL Ltmmof—V7VVT'YVY7vYvvvYvYvVvvvvYYvvvvvvvrw—rTvvyrw%1so 7'° ‘° noun or pnomc cucac 0 "' ' ""'°"‘"°‘

NOIPHOMETRIC CHARACTERS
I9g;-‘__J " ‘I M?L.A24 2': ' s'o ' 3'2 fl »m as or m.

H. A MgI7 L__EJ "r'""-Tj‘%j""‘T ’ u *fio fi & so 3': ' 3‘: * To 5'" " °' " “ if4 A "9-11-N F_5*ro6 _1,‘ " m as or s-L- _“=51” —==='"‘ LA .9H I3 "A.1?‘ ;I6 ——A;_: H11111 A ~33 f T f (o ' ‘ ' ' ' To r fa ' 2'0 To _-,m 1. or s L iI5 1 A , H ..‘ 1‘ ‘ A ~: °L_LJ W '4 8 "
3TJ.._J " '2 "3-1 AH ..8 AA3 E E I H -8Afi 2'0 ' 5: T 2'4 ' 2'3 2'0 ' 310 ' J2 ' ' 9.5 ~m as or s-LIO H _3— 1 A14 1'0 ' 7‘: ' a‘ ‘ 3'2 Lm 1. or s-:.9 :i 1; , H 4! lA7 I1J '4 " IFT1W I I I I V‘ 1 ‘T"” T Y T I * A L52 54 50 50 60 62 64 $ ‘an -as or s-L- ’

2 H ' 1_.: H "SW S”T_AM)ARD canonA ___1::_, .:c_, - 5T*"°“° °“"‘"'°"
|'—" T —_" '-T__— 1 AT‘? —‘T ‘:1’ "‘_ ‘T ‘T-' ‘ ‘V T Yn no 02 u as onIN % OF T'L'



PLAT! III

Butter diagram. fitted with rep.-eeeione. of 
lorphenetrto ehenctere of figmang ‘Q3; and
2- $1211

fls. 1 Both length cglnet total length
113. 2 Standard length , .
P15. 3 Reed length against standard length
113. 4 Silent length . .
11¢. 5 llexlllery length , ,
23.3. 6 lye dnnete: .,
,1-Ce 7 PIC-403931 length 3.
313. 8 Dre-pectoral length ,,
11;. 9 Pre-pelvic length , .
313. 10 Pre-enel length . .
318. H Citadel £13 length ..
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31¢.
31;.
1'13.

1'13.
31‘.
P1‘ .
I15.
713. OOQGUIOUN‘

Flat‘?! 17

scatter asap:-an. fitted with 1-apuaiona, or
various not-phoaatric character: of 2. ‘ma
lfi¢2- hflnllflo

Dopth at head againat standard langthGt  93
Depth of caudal paduneli ..
Btolaoh 1.0113011 ..
Btonach cao on: length ..
Bnmat langth against haad length
Kaunas: length ..no Manta: ..Wh 0: ll.“ 99
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oumnt
Out of the Ii: neriotio ohnreoten atudied the

ti-eqoeuey dietribotien of four. each u do:-I31 fin nae.
peotenl. tin one and tin aye and an area (tote). number)
or the two epeoiee were eoelyeeo etntietioouy to ten the
equality of proportions. totttorith to determine whether there
in any eignitieent uriatia between the tvo or not. The
number or pylorie oeeoee and vertebrae vhioh do not show
uh: degree of overlapping were not mucosa to thin tent.
The tornule euployeo was that given by Fisher (1950. p.87)
which in on follows:

%a'' FL? 3 (C'P)"‘3g; g
where e.‘ ‘I The number of specimen: of 2,. mm in vexioue

09$“;
3 II proportion of the amber in non count or

3. 3m; in the ton]. to: that oemt to:
2- am: (fig) :94 1- mm; 0-,): 1.0.
’ " '1’ ‘1 * ‘2°

1:‘ . I the tote). number ot epeoinene of 2. gm}; enelyeed.
5 In the proportion of the outbox: or opeoineae of

2. gm; exuinei. in the total none: or
epeoineue o1_2. age (I4) end 2. $111}
‘»eCe  . H‘, H‘ "' nae

I - 1 - in’



-54..
the eu-equae veleee end their eaeeeteted

Degree of Freedom (D.?.) en the oetreepmdlnx probability
nun are telmleted. no teeulte at the uuxyua or the
ehove mentioned ten: ehereetete are preeented in Table 5.
2gng}_fl3_nn_1 In both the epeoiee 4 tmbrenehed and 14 to
16 breached ten ere pi.-eeent. the total rence of ell the
reye being 18 - 20. The trequeucy at econ:-1-euoe oi the letter
1e gtven below.no. an“N”. 13 gg 3° QIIIIIIOCQdcu “ -_ “__H__ » Z3190_w _ W _ fl . ___ .fiwfi

2- Mlflllfl 3 3° 3 35
Tote). F ,5" ‘ .3

fhe oelueleted oh:-equate value we 5.04 to which the venue
of '2' te between 0.05 and 0.19 (1551. 5). run mm can
the venetian ere nenesptneent end cannot be eenemered ee
e. epeoitie alternate: for ditterentieung the two epeotee.

zg33_gn,],___ng__;g;u, In both the epectee me  any
endtn2.;m,.H-12end1n2..mgn1j,fl,11-13h:enehe¢
ten ere present. the range or term. I-eye belong 12 - 13 fee
2. ‘an end 12 -- 14 for 2. @313. the trequaey te given
beer. The eh:-equere velue eel oelouletee ee 1.22 te which



.. 55 ..

the ‘P’ ulna 1: between 0.2 and OJ. and hence no 0101308!‘
nrintion (Table 5).F, _ gfl

Spggug lumbar of pootonl an my: No.01’ run-«nun-can-taut: fl _.w.. W -: : ..1unou- .:‘.u.‘12 1: 14 M
2.mz2n #3 A 29*“ HA2“ 35 MTotal 9 39 2 S0
3534;: In both {he spent» 3 unbrmchod -231: can 12 .. 14
bunched up no pa.-cunt. the total nut Batu 15 - 1? union.
flu frequency of ooonrronoo 1: given ‘lulu.

3’“1.. _§gnbgr ofwgnul tin tan A lo. 01 {uh
$vj‘_Z_"‘;“_.1‘T:._._”“‘:‘.._ “ ...   _. w:_‘.__‘:!‘.I.__.___i‘‘ _.._.._O_.._ _ “Aw "I2- Ann 13 9 3 252- Innnn 13 " 3 25

Total: 25 N 5 59
The chi.-square value was found to be 0.4-4 to which til

'2' was 0.8 - 0.9. The vu.-tatxona were loud to In I0n-II.@1
flaunt (Table 5).
t- The Influx or 3111 rotor: of tho inc: and
tho lower 11:!!! or the 101'! outonont 5111 arch in counted.
flu observed ttoquoncy for both the uptake 1: given hollow.
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Inigo: of 311.1 ans: 3%.: gagk  .,_. q.._v;** .._.:: ::::::_.° 3o:t3z3s4ss:cs1'

2. hggnnfl - - 3 5 C 5 5 1 35

EARL! 5

on-scum: vamm run 4 mzmxc amnaomzns or 1. gm;
um n.@mn ma ran mvans or mama rnowzznnr

31,
‘Co Obi.-squat: D3?”‘fin tau” Value of '2'Gharactora

—.?—.—

1.

2.

3.
4.

4. 4___..__...._._ ;_ .. ;.....r- ~¢wwv—.—v.i__.

not-In an an 5.04
Baotou: an run 1.22
Anal :13 can 0.44
0111 :uko:u(tota1)1.62

'3 . .913 Uiflslf,-¢II*a

V...—._. v—--ufwww-—r' w

autumn 0.05 and 9.10 (is)
lotnon 0.2 all 0. 3 (I8)
autumn 0.3 and o. 9 (38)
Between 0.8 and 0. 9 (F3)
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9110 ch:-uquueo value no round to be 1.62, to which
tho '2' value 1.: 0.8 - 0.9 and hence the variations were
nenoignittonni (man 9).

mm 1010310 that its that continue tout an-tutu
cannot»: do not our  ugntnunt variation bottom
those two opoooo.

1. § gun Valonoionnun ‘I847. (P1. V, Fig. 1)
Dunouuo:-in cont: Valcmotonnu, 1847. 333,. 31. lgflgo.

ms 467. pl 606 (type locautyx Bombay. ¢oroln.ndo.1)3
cantor. 1849. i.nnn- 0.8512 £23. man}. 1:: 1266:
Jordan, 1351. muggy. mg. ,m.. 31: 145:
nectar, 1853. mg. hm. Qmnzm. 25,: 73(=o1'-x-noon
(nor. 1069: M13! Elfin. Finch : 530: Day. 1065.
run» or Ihlnbnrs 226: Gunthu. 1868, Q1. flu.
3.33;. an... 1: 46¢; Blanket. 1866 - 12. um um.
Ill; lnlhnli-. 5:94. IL-03) 271. 115-13 1960.
mu.  m. Allilflllo nor. 2. 33179:
1974. mnzm. zmnm. Run... 1- "On Day. 1878.
mm 3113;}... pt.4l 647. pm. 155, £13. 4; 3100303.
1579. Mm. Alto m. Anmmn. 1&0 3: Isaiah
1884. 2n.n..1:I.n- 323- lllhfihlfluo II 270!
stctndaohnor, 1907. @3333. §,. 2&1. lfln.
‘:3. an. H... 13.. ride 15?: 30-! all 3001. 1912.
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391- SL3‘ ‘In; an’&s.  ' "3' 59°
Ii.‘ . ‘hob! 51! 3! WQ§."u‘:'3Ilo ‘9‘,o £1‘ %
rule: and Ma‘l!h“B.:u.n ' w‘ 3
R’ ‘ % BUCK;  am‘ 9 I 2’. :3‘. ‘g.139 '92‘. m.  N
qh‘h‘n‘n‘ ‘I‘I&‘flW§an} ’~‘aJ 1'
' R ! ‘92‘|‘§‘::‘.. . A |..:’«§J 43"“"7! Van ‘Q"““3- mm“"“*"Io mhmln.
551- mm '9“’ 431-. m’«!!:b‘:_ ‘o 6 ’ inlh §!.mh‘l_"
211%‘ Ml” J-Q. 3°o(°.;“::g rulers 1920. h‘. .

S M” 333.. “at. ‘am.’ 3  P3111‘, 9 '93., ‘M.«nlizlni I 5 JPal...  5  .5 9' Elmo m   '°"" ‘*3:QUI Day,-Qniwasala ‘ 0 ms M‘ . %
Posting. .93‘. v 9330  5%. mi I
69: an... ,9 2"-9' Am. an, M  " ' 93:340 gun!" I.$1-8o5 (3331  Va  O “I
i’h.‘l.1Il01!h1:,)' E°‘l”‘.' '9”: 2392:. Ag;g.‘5.:‘ as“ 91.10 O9 - .
no as . Ban‘. ‘"3’ kn nmmg‘  “W .1:o 8 ,0 fig. ‘ (a°‘1 ' , suauuuunz9) and ’ $3“2’ I-1-lag.   ‘ i.
% [qua ' 2I "" ' I Mon353- mm. 28‘ F“:;.£55. mm a,fl_ ‘nuat‘1311a. 3 V 33113- kg.
film. “nu

&m“m U (3-man. hm: %m‘ o

2-3~"2. ‘BCQ. 9!! I

2038 294. aim‘ ‘in’ &|£_._w‘lM. ‘B60. m 0 . ..0 M. r‘hm-mo 1g“‘.
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mepeues

9.1.? 14-163 A. 111 12-14: 2.1 11-13; V. 1 7; 0.3.3047!
Verlehne 5! - 54: 2:10:10 eeeeee )0 - 44.
In percentage at tote}. length: fork length 04.3! - 06.03.

end etendexfl length 7?.97- 80.99.

In percentage of etenderd length: heat 23.?! - £6.67.
eneet 7.56 - 0.05. Iexulery 8.18 - 9.00. eye 6.9‘ - 8.16.
pro-darn: 51.06 - 55.93. no-pectoral 26.09 - 23.32. no-pelvic
56.70 - 62.61, pae-anal 75.53 -- 81.31, depth of head 16.!‘ 
18-27. depfll at body 23.71 - 30.33. denim or caudal pedenele
9.73 - 11.54. cendnl in 23.53 - 28.26. length of etoleeh
19.13 - 22.12 (Olpty and shrunken) end length or eteneeh eeeeun
7.14 - 10.6! (emty end ehrunken).

In percentage of head length: snout 29.17 - 35.71.
maxillary 32.14 -' 39.13, eye diameter 27.59 -- 32.00 and depth
Of h.“  "' 73e9'¢

The Iexnlery length more than the snout length, the
textile clearly reaching the treat metal! of eye. onus of
dorsal fin Y2 eye diameter behind the ntddle or body. Veutrel.
In origin more than 3/4 dieneter of eye behind 3 vertical
tron dereel origin. Depth at head note than double the neat
length. Body aepth slightly late then head length. Depth of
caudal peduncle always more than axillary length. Length
of eteneoh fer lens that half the pare-dozlel length and the
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can: equal to nxtllury length. Length or usual. an alumni

equal. as head length and any: auto than emu: no on
disaster. Pro-pooternl length non than mm: an ant AM
«ml to flutes the axillary length. Bro-can 31151311 1000
than than than no body depth. lnx1& use ‘I67 3.

0010113: Blush any 10201111 and anus: unto below. A" narrow
Into:-:1 haul 01' I11Ye./1:] any with 3 golden tinge oxtondas,-.

from oporolo to «man ban. Ventral and can). that unto,
other tins pal: with dusky mrgtn on caudal edge. Pu.-It an
or denial and pectoral ducky. snout pimntod. he Into.

Distribution: But can of Koditonncun. Rod Sn. Gulf of
Man. last count at Afr.-ton. uadunlkaw. Out of Ira. man
(out and not aunts). 00:1». Inlay. Ponammln. Singapore.
rung. Int Indian. Philippines. emu up to rooohow.
nnabzu comma. vatoro. (P1. 71).

2. ggi ggggg;*_t_1; Blocker 1850 (P1.V, Fig.2),

2!!.2%1l £.91!1£ Blocker; ‘$150: 11191» Ellfln
gag, It 422 (type locality: Bntavts. Qictlholl. Suntan‘.
aurnbnvah ‘B53: lam» mu. fiemmnnoo 3&3 WI 1355-71.
‘Elli. I.9B§.§° W0 Quint ‘.395: P1-('3) 27% 338-33
Day. 1878. £1,g_hg_I_ gg mg. pt. 4:647. 91.166, fl.¢.§|
1889» 2am EH.!2h 1291:!» 2'.IlMl.o .1: 3993 Jordan and

Btohudaon, 1907. 33.3. mi. 21131;. 2_?a 236, 19083
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Bon and Hood. 1912, 2333. 2.5. [fie .109 K‘ 996’
Faber and nation, 1913; El IM£"AE.‘E%
ggggggg, 3:233 Osnbio N19. 3- Sflfllluflin 1'
134; ms. m. .qmnmmm-. :2 9°! 30'1"» '9"
ggng. u. sum; 1924. man. mm m. nm...m«
:._9(1). 39; no:-nu, 1925. mum.» is 29'? (Will)!
ueonnoon and Inn». 1925. Inc flmlam my
3. pt. 2: 131: 301108. 1937. 2293- A855!!!» 323
g 13: 2963 Fan: and non. 1927._zn3. 9.1.
fin. 3.. 11: 1: Blociullooh. 1929: JBIIBBIH 512- 3°05’
gm name, 1929.  Kuhn his-mu
6 mm 122; nu:-donors. 1951. Elzznhno L3; 1*'3- ‘'‘°”
toner, 19:1. __§I_gu¢; Ko_3_¢_hi_'u_s_'§_. 2: H3: Dhovro *933- Illi

gnii. 13%. I9 lotus as Harte. 1934: E11313
mmgmunm mg. 1931; 14; hon-. 1934. xmuzm
Joan. 801., 55: 252. pJ..1. 1'15. 2 (30319)! Mn’ ‘W’
Martin. 1937. E23,. M3» 293.; 3381 SEE; B1133-o E!”
(reformat); norm and H1038. W579  Mlv 3311':
£0.13: 12; Fowler, 1939. 14313:» 3155- 55913-3E‘ 2‘1(""””°')'
1941. an. mg, 3;. mg" 15 (too): 572: B-rt-‘-Ia» '94!
E3” E5, “gag. nag‘, Ho. 95336. 1'15. 21 303313!
and wcnandor. 1953. mi)» LL Elia M-9 '°*’°"’5'
nunro~%. 1955. £13. I&...’£!.!E.a!.£E nu. filial! “I
rmmm. 1961. m.  121- masks» 0) 9°4
I15. 1.



Duuuntorin huiultt... Hobos. 191). mug .@,fl.. 51. India:
3. E53. If N03”;  mg m may $818.

. %   _% ghngmu (not Blocker) Giathu.-. 1060. 33,. Ink.
_I;g_1._t_. lIuI.._1_a466I lull. 18059 All}. ha, 337’. fin.
ht. mm. 14: 4:; llora, 1395. m. hm£nu.. .1:
584! Jotlon and Ivorian, 1901. 2g. 2.1., I31. 1. fit
523! 953303: 19949 ‘I310 lllfiiiflv 1- 3%: 31'
195! “V101: 904: IE» .—‘.\.%.fia.fill- $3.21» Zbllflllnfllw
33;. 2, 33: 501; Jordan and 591110, 1906. E3, 1.
!1»3_§g}:.. 2.5,: 50907): slaw and Richardson. 1907. mn
mn. _I;:,gmg.. as 236 (1908): 1909. mm °nm1.u.un..

_4_l_n66 (oapiod Jordan and Eves.-man, 1902); harlot. 1911,
393- AEIB.-n 31- E91» ZMEIE 3 2°5

v

Elopo Javanioun (luhl and ‘Van. Hasaolt ) Blocker, 1866-72. fi}fl,.
mu. an. mum. 595

anunnraams (pm) nu. ma.  nmsn.Diaponiu a
D aw 14 - 16¢ A. 111 12.14; 2. 1 11-13; v. 5:13 0.3.32-37
vertebrae 59-60; Pylouo cucu 54-73.

In poroontago of total length: fork longth 86.06” -- 88.02;
ltindali 10113“! 81.43 -% 33.30.

In poroontugu of standard 1%}: 3 head 24.00 - 27.68: Inuit
5:00 "' 9059’ ‘$311.18 8000 "" 90°,’ C" ‘O30 -' 80°43
54.95 - 59.333 pa-Doctoral 25.33 - 29.45: 933901110 57.69-62.1
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pro-anal 76.11 - N430; dopth of hood 13.51 - 16.07: lopth
of body 19.15 -- 22.73; dopth or ooulol pfllunolo 7.7‘ «- 9.57!
condo). in length 13.75 -» 22.73: 0“-“h 1-ncth 24.57 - 34.04
(art: and ohrunkou) and otouoh «noun longth 15.04 - 21.37
(apt: and olu-union).

In poroontln of hood longiln snout 33.43 -- 30.458 mun
31.25 - 30.46] oyo dunotor 35.00 - 29.17 at loath of hood
54.05 -- 52.16.

Tho maxillary length equal to or loss than onout loncth.
origin of dorsal in clearly on on dionotor behind niddlo of
body. ventral in origin Y2 oyo dlonotow bound 0. vertical txon
dorsal. oz-151.11. depth or head loss than doublo the snout length,

dopth of body mach loco than head length, depth of caudal
podunolo loss than. manly equal to. maxillary Ilcngth. longth
of stomach aoacum nearly doublo the nax1J.1ory length. length of
caudal rm always loan than hood length and nearly thrico no
010 tluloior. pro-pectoral length flu-too that of snout length
and pro-anal length nearly 3 3/4 tines body dopth. Mariam
01:0 205 u.

Uoloun Oppor half dock groonuh blue with I narrow lotonl
mm of savory gray with u goldon tinge extending no: Ippo!
opcrcnlu to coudal ban. 5:l1vo:.-y white on sides and holly.
lotto). odgo or caudal black. Uoraal and pectoral fin: polo
but tho tu.-at my dusky. Ventral. and anal tins whtto. U990:



P1411’! 7%

Photocrunhu of two special of 23%;};

113-1 Eanmnamn
11¢-2 mmaaammn
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nrtuo at on and had uoald prom. mt: Itroaglq
ptnontcd. lye white.

Vbuu.-tbutionu Hut and an coat of mu. GIIIOI. Inna.
lulu: peninsula, supper. hat mm. rnnpptnu. halo
(Inna), anus. Quuullanl and loan Int coat or
mama. nmatn aunts]. Intern. (:1. VI).

Vhitthnad (1953) in 2110 not“ on synonym: of

mnggg app. studio! mini: tour ohl.ruo‘h.rI. tho: an
(0.) body depth. (12) snout length. (0) 3111 taken and
(4) actual nu.

Iron till scatter 41:51:: an the body doptha or
specimen: noaaurod by Wh1tohoud.(1953) 1% eould be seen tht

the poreantage of body depth in standard length had I vtdt
range from 10 to 30 percent. The present obaez.-va.t1on shoved
flint height at body in a diffs:-ontiattng character of the
we spoons and the range 1: 23.71 to 50.3” in 2. ‘Q3; ml
19.15 to 22.73! an 9,. human (21. 11, mg. 12). sued
on this 11 3 dominating 11306" 10 tdralvn at 2555 in Uhttohnflo
'd1u:u, a clan: differentiation could be observed halo? and
above thu lino. Who apootnuo plotted above this 1190 tan
3 honogofil you with a united range or vartatzon which
my scrub with 2. an; accounting ‘:9 the author: oburnuu
nynpggggtunthofiunatunmrau thoPa1kBnI.
sauna; the many?» um um tho um an arm 1
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nuts: range whtoh ie in full agreement with that et
2- Illlnlillo

Begardng the Inelt length Whitehead (I955) tale to
the oewnoluuon tmt thze cannot eerve at a been for «mu.
guehtng the epeoalee. Even then a close etdy of the hinte

araae at enout length in etaodaad length. given by him,
reveale that thoee epeoiaeue which had d_:I.1£e:.-enttal hone
genity in body height ehov eoue dtttemenoee with respect te
enoet length also. In the present work it was observed that
the meat length of 2. 13333 19 7.56 to 8.85735 and of
2. muggy, 1a 8.00 to 9.89:‘ in standard length with an
overlapping range between 6.00 and 8.85“-’. 76:73 of 2. am};
and 52% of g. $113,} came within this overlapping range
(Table 2, and 121.11, Fig.4). 'i‘h1e shown that there -1.: ought
difference 1:: snout length or the two species but not to the
extent to depend on at a specific character. Regarding the
3111 taken oeente, eventhough ‘afl11tehee.d (1963) observed

alight difference on few specimens mo): :3 difference could
not he noted tn the present etuly. She dorsal £13 counts
alee 436 not that any vaxtatxon ae ha: been oheerved by
Vhttehead. ‘She present author has studied eeveral. other
eheraotere vhtoh ehoe specific diatinotton between the two

epeoiee and tinally {met 1!: the re-eatahliehnent of 2.mnnn.
flue two species namely 2. egg; and 2,. £11, nnaer the
can yunggjg are x-eooaxteee tn the present nah.
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3001) ED IIBDIHG RABIES

A great dual of work has bun demo on the food And
tooling habits or uahu fro: Indian natal. can in
general. .othorI Ln detail. The 032110: rockers tron India
13 than £1011! Include Roman and ligndu (1923) an
Elfllnlhlflllnn. Dcvnnoanll (1932) on fifllmul
“nag. Job (1940) on porchoo or lhlabu coat.
chuuhnran and Vonkatnrann (1946) on the food tub”
of tho not cent at Indra: P1-«mono: ma Dovnmun and
mtdanhnru (1940) on the comma food turns of Indra
Presidency. than Quote (1949) gave 3:: uptodntc 1.-nun
of veal: on the subject. in no study on the food and tool
in; habits of tiuhoa of tha Gulf of Manual’. Into: on
detailed studies were carried out in this 11014 on 3
van»: of oomuroiully lmox-tut nah» by Bust and 3:1.
(19:50. 1952), nhnnohnr and Georgi (1952). Patna (1955).
Inn ($951, 1952), Bupnt 1,3, .1 (1951). V13-wunahnvnn (1950.
1951-. 19511». 1953-. 19531). finlhotn (1955).3-20311:: (1954).
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luthelingel (1995. 1956), nan: no mi (1953). Ielpi (1953).
venketenenen (1960). Jane (1967). end xearede ($964)
George gt 3,], (1971 J. The: dieoneeed the comoeition of food.
ite eeeecnel verietione, feeding in neleticn to eveilebility
of food orgeniene in the environment. feeding hehite in
relation to eexuel cycle. condition of feed. eelectivity in
feeding and related nepeote and area: general ccnclueionl
bearing upon the biology of the epeciee concerned. For
ennple. heeed on the type of food consumed the fiehee ere
broadly cleeeified ee plankton feedere. cernivoree, clnivcnee,
etc. Along the plankton feedene e few ehcv preference for
Phflflvlmkton and yet otheire prefer eooplenkton. Again
encns the azniveree ecue ere pieoivoz-cue. while othere ere
ooenopclitan in their teete. A preference for n favourite
food iten and consequent limitation of the fuhee to etrnte
that for: the habitat of theee food itene egein lend to
each cleeeifientione ee eurfnce feedene. colm feedene
end. bottom feedele.

Hen: have commented on the correlation between the
nveilehilit: of e favourite food item of a particular fieh
epeoiee end the occurrence of the fiehezy for that epeciee.
unit and fluhneeenien (1955) etudied the relntionehip heteeen
the oil enzdine. (ymuuu gong) fiehery of the veet
coeet of Indie enc  ggmig. e dietol. Acecnding
to then euthone the peek of the oil eendine fiehery ie
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:-ooohod dating or tnodzlotoly oftor tho pool or ‘mnhng
nun}; blown In thooo votoro. and onto to tho oonoluotoh
that "9110 of tho major factors governing tho fluotuttoh of
tho on onxdtno to tho availability of .mn,;ng ‘mg;
which in its fnvourtto food’. 31311331} 3 rolattonlhtp ha!
boon hottood by floohoppo and Bhnoohoa (1955) botvool tho

Malabar 0010. mmnm  and 1%! pr-t-and
food non. znnggga ugh. o polyohooto, and vhuo
rotorrihg to tho novononto of this nah thto tho tnohoso
nton they omcludod “that food tootor ployo on important
i-olo an tho Luge-noun nppoannoo at tho run” an “it onto’
pottioulnrly to favour polyohootoo homily dontnotod olohg thu
oout ‘by @3313 333333. an-mg tho post nohooon nontho".
Vonkototonoh (I950) rolotod tho abundonoo or onto:-hon.)
and white but ttohory of tho Ilolohu: oooot during lotion
nohtho to tho uhundonoo or thou: proforrod food. tho oopopodo.

vhooo pool: ooourronoo 1h tho plankton in thin ported lod no

to into: that tho: oontrtbutod to ..a 00nl1dOrl1l;Dr11.:SeOI$Qt to
tho rioh flohory or thono tvo non». new .1111: can no
:I.n1or1-od that tho otudy of food of o nah round tho you to
ooaonttol for an undorotondtha of tho biology and flohoty of
‘VIII Cpmuo

studtoo on tho food and toodthc hohtto of tho lumber

ootdtnoo bolongihg to tho gonuo muggy hsvo boon inflor
tokon by oovoral. author.-o. rho apooioo involved in tho oarltolr



volt vonmggnflgggyngfiflfiomfl. ‘fig. ‘lholthlov
(1950) otudtod tho food and feeding lubtto of R. mgggflfl
in tho oouroo or no zlnvoouptiuo on tho toad on toodtng
rolaubnonpo of tho tuhoo at Bmgupoto scruu. hon; tho
Indian Irorkoto Dovonooon and Ghidonbox-on (1948) ado o

rotoronoo to the food of tho rainbow oatdtnoo in aonoaol. in
on account at tho cocoon tool nshoo or the Hadron iwooadonoy.
Othoto tho worked on this oapoot of biology no Dovanooon
out! man (1944). Ohacko (1949). °%‘onntuaun (1960).
Ihhndoun and Ohaoko (1962). Boohooruddan and Kayo: (1961)

um manna. no (1964) an manna mung; on
ma Bolharan (1949). Vulilrlcfiovun (1951 D) and Kutlnnnnl
(1961) an mo mm. Ban (1973) an no nonoanph on
Indian  hoo roviovod tho food and toodtng hohito of
2. gang and 2. onmujfl. Thou no largo): qmntntzvo
onolyooo or the food oonoutuonto of no {son and o dotonod
account on tho food of £3333, both qnuitattvo and
qnnntitatlvo, 1o yot to bo bod. In tho ptooont wort tooling
hohtto 01' Rainbow osrdtnoo on otultod in dototl. with opooiol
rotoronoo to that of mg“ gnu, tho not canon
opoctoo in tho Polk Boy and tho an: of llonnoa. tn tho
vtolntty of flnndapu. on tho uuthooot cool‘! of Indto.
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In general. the feed tteee or Qnugagn gm; were

areuped into four rem oetegortee euch ee (1) rlenkteete
erueteoeene both edut and mm: teree (2) Lu.-vel eelleeoe
(3) Larval em juvenile flehee end (4) Pleat uterlel.

lean; the plenktonto erueteoeene the «guru.
lonelier was‘ read to be the tevmzrite food ltel of 2. gig.
The you; once or the peneeld pa.-name were idertuled ee
belonging to znnmll. 0139. and flmgmgng ep. Myetde of the
order llyetdeeeee were repreaented by my. Ieepede were
tdentttted to the genre rm. Alphlpede and eupheueule
were net with en brood nee only ooeaexonelly. Oopepecle

were repreeented by Qufi em. fig}; app... and
In. 5995;; nae found occasionally In the diet.
-ozd one or the toad 1tene quite frequently.

Planktenio larvae of armteoeene were quite common

in the etoneah of rainbow eerdtne end eometmee they occurred
in lerge number in eoet or the eteeeahe. Among then the
met Lmortaht forte were the elite lerve of ,mg;;.
(atomtopod). the negelope. lerve of orebe (family Poflnnldee),
the use lervee or prune. orebe tnolmung thet or the pee
crab.  (teeny Peraellanildee) and the phylleeoee
lervee at lobetere. Hyete etege of prune (nun; epp...
end 353% app.) and lerve at heraut orebe (Ieeuruee)
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vozo one prooont in o to: ouoooho.

tho ouotoooon aoootno Inclusion tho broloo oppoaiogoo
out tngoonto of tho body part: of ornotoooono one: can
not to uonuttod. rho: ooro pxooont to lotao mocha It
otonoolwl.

fl-‘ho juvonnoo and  tors of tho tolooo-too:
tsnno ooro nut«u:sn.aa tho otoIodh,oan$onto o¢gn,.ga:np
in cotton loath, to largo nulboro. In moot of tho auto.
duo to dlgootton or obocnoo of hood tho tdonttflooitol of
thou tuhoo into not poaaiblo. But. lost of tho: which
ooto. flontittod Iron of tho gonna . In tho
pm.» study tho ttoh Lorvoo and Juvoauo nohoo, both
tdonttflod and tmtdontitioa to:-o ta.-outed ado: oao canon
hood ‘tuner.

Bxvolvo luwoo voro obaotvod In two nuntlo dun;
tho posted from April 1969 to Huron ‘I971 In tho otolooh
of 3 too ttohoo. Goat;-oped, mgnggn up... and oopholupod.
oquuy ouch at which ooommolr cal: onoo In tho otooocho of
two dutoront flohoo. Imeo ono obcoxvod.

‘Plant mtor1o.1o'. whtoh inoluflo mtdonttttoi ptooo
or non graoooo and on trade, I020 proooat in tho otonooh
at 2. gm; in outun Imtho. rho: voro considered so
ttol or food an viov at tho fact that tho ooautrod
zopootodly and cox.-o round in vostouo douooo of duoouu.
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mon the dune observation: 1t my be nestled that
3. gm; 1! e aeoelenkta feeder eepeetelly feeding a
pleaktonio oneteoeene. both lave}. torn and edute and en
eeeeeetone. 11 eveueble. teedxng on bivalve lervee. iuventle
aehee, eepeaun: flame I). and on ten oooeeteue
en pieces at pleat ngteriele.

the eteneoh eontente of 2,. ‘mg were enelqeel
eeperetely for each math, end graded by the Iethed 0! 'IliIOl
of preponderance’ end the dete presented an teblee 6 - 45.
has the Gulf of Runner the eemlee were eveueble in en the
eonthe for the above period. while tree the run leg eeeplee
could not be collected in let end Deaelbe: 1959: February.
leg, cfsepteeberaxad October 1970 end Jenner: 1971.

Gmentttetive enelqeto at the etoneoh oentente ofg. 3933; ties
the Out: at mane: du.-tag the ge:1.od;A£:11 1969 to Hatch 1270:

During this period 95? etoeeohe at run» free the 0:11
of Ilene: were enalyeed and use presented in ‘.t'eb1e 6 to 11.
In the eemlee from thin area the nfiet at eteeeohe In either
'11tt1e' or ‘empty’ oondttuue were eore ee nejoa-my at thee
were no: the night cetehee only.

fine: Aeeengle teed tteemgflngetnedthe
ensue: Sade: et 31.5231 end use the pa.-easement item in
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hyauttvuat no lovutiniuyvhuttgot an
o.oooo mum. 3313 no not rout an an «mason In
Aunt. Ioptuboz. January and Johnny. It and an
Important toot an in on «hot month.

long amntuaunn 111-: Lu.-vu at @333 found its
now! 190:1»! 1'«la.ton.notttojgnflu. libido
mum at 15:40 potent ooauuuoo In April. attain; an
index of 6.790! and In the dominant tad no: in thin
month. It was shunt La 311:. Ann». Bovonboa. January at
hbruuy. the  «entrance at 0:95 90:00!‘ V8! I\_°*1°N
In the south of June than 3% got an influx of 0.0368.

3009. larva van noticed in the «touch 01’ 2. ‘mm
in very small Quantities from A921]. to June with a mxifi

of £3.06 parent of occurrence in June». ,It attained a
nlnimm inziaa at 0.0113 in my, whiln 11: was absent from
July 1969 to march 1970.

fllojmlopa larva at crab was found to ocaur duly from
In: to July w.‘-rah ts maxim of 4.27 “percent in fit. lint!
nag. of para wan preaant an the stomach in the aunt!»
of May, June. September and Doambor In snot qunntttul.
regatta Luna ooourxwd only in Juno am that too in small
quantities.



«-7); up

2131:! 6

nlumvn Ilmmmon or tow nuts 13 was sauna oolmra
or ;,mA mos ran out: or man

Location: ‘Gal! of manna: April 1&9 Total no.0! runs 11“‘ ‘““ L”
.?a1-c§nt- Po1:cent- V 0

3:: match contents ‘cg .°c“:;“°. '°£v'é'5""l'°° h‘
(V) (0)

I.  5.7‘ 13.43 91.1245 1.5977 3
2. A111: 17.10 13.48 230.50% 6.790! 3
3. 30:: 0.12 1.12 0.1544 0.0040 9
4; ‘Fishes’ 3.95 4. 50 13. 3250 0. 4078 5
5. H.811 993100 0.07 2.25 0.1575 0.0045 8
5. 01313338031! rennin: 1.02 44:50 495900 0.135‘ 5
7. Diauciod Button $6.98 44.94 30‘ O. 0812 88. 7819 1
8. ‘Plan’! mntethlfl ' 1. 05 3. 37 3. 5385 0.1043 7
9. and mm 2.95 12.56 36.4620 1.0754 4

Total 100.00 1oo.oo 359o.4a141oo.oooo“ ' K
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9431:! 7

annual manual or mm am In rm swam column
:w..~-.a:- ‘my man man can a nun'H.. L

I-ooaucm Gulf at Hanna. E: 1959 Mn 89. at 11.01:: 140.V. 2:”
to t- "’°‘”"

at atone: autumn '§:' ‘gm V9 "'z‘8""‘°° ‘"3_¢ 0 on "333 __
1. man; 24.42 21.65 528.6930 31.5231
2. 411:: 5.71 7.13 40.7264 2.4233 5
3. Zoo: 0.22 0.05 0.1891 o.oH: 10
4. filnlopu 1.70 4.27 7.6006 0.4538 74
5. 0090001 0.0? 1.99 0.139! 0.0003 11
6. than larvae 0.01 0.29 0.0058 o.ooo3 1!
'1. taunt nuns  0.56 3.99 2. 2344 0.133!
I. Orutuoun usual 19.94 20.23 403.5862 24.0510
9. Mvalva 0.04 0.29 0.0116 0.0007 12
10. ‘Hobos’ 15.02 8.26 124.0652 7.3973 4_
11. Fish aoalol 1.0! 3.70 3.7370 0.2228 0
12. Sand pains 4.45 7.41 32.9745 1.9641 6
13. mguted utter 26.75 19.94 533.3950 31.0035 1

mm: 11100.61 100.00 1377.15& 99.9999



-75..

can 0
BJlI.A!IV3 10031110! or FD HR 13 I!!! swam mania

or .0 ma‘-.'f  5%; mm ‘Mil GUI!‘ OF KANSAS

201:1 low: ru1u1'44—- 0 ~ ,._I"“ - ...............
'1' atouua ountum Em“- Pufiumh 70 -$31100 In-1:*1 .33.. 0...... 2M0 11') 131' 1 I
1. am" 22.57 10.40 413.3974? 14.0507 2
2.. 411-: 1.14 0.95 1.0030 0.0360 4
3. zoo. 0.42 8.06 3.3052 0.1151 4
4. 210910;. 0.10 0.47 0.0046 0.0089 11
5- H3010 larvae 0.03 0.47 0.0141 0.0005 13
4. 100004 0.04 0.47 0.0100 0.0006 12
7. 0090900 0.12 3.32 0.3984 0.0135 0
4. 3001311213 larvae 0.13 2.57 0.3001 0.0105 9
9. zgmum larvae 0.04 0.47 0.0100 0.0006 1:

10. tonne prawns 0.23 2. 37 0.6636 0.0226 7
H. anutaooan nun: 13.67 22.28 304.5676 10.3518 3
1:. run egg. 0.09 0.95 0.0955 0.0029 11
13. wnnmv 1.27 0.95 1.2065 0.0410 9
14. tram pounds’ 0.04 0.47 0.0100 0.0006 12
19. Dtgoatod latte: 99.96 36.97 2216.721: 75.3420 1
16. non scan 0.22 0.95 0.2090 0.0071 10

1'o'1:a1
.4.

100.00 100.00 2942.1308 100.0000



11:17.0‘:

Inn 9
nmxvx manual at man mm 111 mu amucl mama

gm; max am: 6:11: or mini
Ioeuuam 01111’ of Hanna July 196! total low! Iuhciil

31 Q . ].g§j., 47.3003‘. V5.’ stomach contents 080 V0 3100 fink' 1g 00%}_ __ 1 m  T53‘ fl . _;_1. mfifi 0.06 1.11 0.0666 0.0000 63. 11:91»: 11.06 1.11 0.0666 11.0000 6,9      ‘‘O .31-CB‘ 1110:3313’    000°“ ,,0 Filh  00”    ,
6- «fiend mm 1.61 3.34 5.3774 0.0610 2
7. Manatee lotto: 96.54 90.00 063.6000 99.9043 1

Rte). 100.00 100.00 0696.910? 100.00 00

‘TAIL: 10
r.n1.a'c1vn numzzrwcn or P001) Imus m was smmczz ewmma

391;: 40 FE: mu 2:-mg: awn? or .:mx:x:aa
Location: On]: or manna.  1969. Total. 30.01 run: 65.

Pe::cmt- Per oom31.
3°. stench contains  %.:::u. vo —Z§'8:1oo an

0130.(V) (0)
1.'P1nnt auto:-tall’ 1.54 1.39 2.9106 0.0301 2
2. Maoetod matte: 98.46 911.11 as-s9.91o6 99.9699 1_.—_ ,7- .1



Loocttaau 0:11 of flnnnaau- aeptdiher 1969.

..71..

2133!’ 11

RBL£!IVl I3! LEG! or you trans IR tn: sra.an oornurs
;- ;gg:;,mna‘rnr @019 q IAIIII.

!otn1Hlo.o1’!1nIs 9!

r.2o.as.w'‘’°“*' .
gt: ace...» .m:t.ns. %':g:;. °E§E:a_ vo -;§¥fi;:1oo n.atA (V)_ h(0) _'
I. A1133 1.69 2.90 4.9010 0.0835 4
2. 'r1.n..» 17.39 14.49 259.051: 4.4117 2
3. W31! larvae 0.04 1.45 0.0580 0.0030 0
4. Juan 00:10! 0.15 1.45 0.2175 0.0037 5
5. ‘Plant matoziali‘ 0.04 1.45 0.0500 0.0010 0
6. Crltneun sonata: 1.35 7.25 9.7875 0.1667 3
7. fltabstod nutter 78.84 71.01 5598.4284 95.3324 1

cm; 099.99‘ mom 5:22.531. 100.0000
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QAILI ‘II

nnunvz 1m»0a=2an0n0r was »1s°~ma In mm morucn oonnuAm; 10:00  001: 01*
location: 0111! 01' Hanna. October 1969. 2000.10.01 mu. 6!.

3.29"“ rerout
fiz stoma contain '3.“ 93?? V0 -5}-@100 an(U (0) 1
1. am“ 21.38 19.05 407.2090 14.0120 1
2. Anna 0.09 1.19 1.0591 0.0300 9
3. 50333, 2.40 5.57 8.5600 0.3074 6
.4. Young pram 0.04 1.19 0.0476 0.0017 11
5. ammo 0.26 2.38 0.6108 0.082: 10
6. gumgm larva 0.7.8 3.57 2.7046 0.0999 7
1. hrhuuitd Larva 0.85 3.57 3.0345 0.1009 0
0. man 003101! 2.24 4.76 10.6624 0.3025 4
9. Oxustaoon remiss 8.10 16.67 136.3606 4.9923 5

10. Dbzgestad mttcr 61.78 55.72 120681816 ‘ 79.175‘ 1
11. same was 1.20 0.33 9.9960 0.3507 5

0.1.1 100.00 100.00 2'm7.2o22 100.000
_.._-.
+_.__.—-—v-v-v
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31313 15

REEMIVB zarmmcn 0!’ rwwzs IILEII3 IN TH! mama 6031338
0!‘ .’.i.’I':3f.%'*i. '.='*:. .  ;m_g  T33 031:! 01' HAKEAI

Location: 01112 of lunar. lov&o: 1969. Iotal. lo. or run: 41.

Poroenh rum“8).  ago —  3,‘not   v 0°-  2%$00
(1?) (0)

1. man 2.59 3.45 3.9355 0.1119 4
a. «Viola ooalou 1.96 3.45 10.2120 0.1340 3
3. mguua nutter 87.04 86.20 75o2.e4eo 99.0722 1
4. Sand ‘tuna 7.41 6.90 51.t29O 0.6751 3

T0331 1 00‘. W 100- 00 7573. 1245 100. 0000
h_.... ._—m



91313 14

arm-rxvl momma: 0: mm mm 10 930 0200000 commaor   neon was 001.: 0: mean
Location: 001! 01 Manual. Doooaboz 1M9. Total. 50.02 run. 79.

Roman ’°"'°°’"""

£3 Mensch eontum wig‘... ogzgh v0 -5%: 100 lat
(V) (0)

1. man; 21.20 22.00 463.1600 12.39:’! 2
1. Ann 0.29 2.00 0.5000 0.0193 5
3. my-no 0.06 2.00 0.1200 0.0032 1
4. 0000000: 0.05 2.00 0.1000 0.0032 7
I. rayon larvae 0.14 2.00 0.2000 0.0074 6
6. ‘Fishes’ 5.43 6.00 32.5000 0.0524 4
7. Gruotacoan mum 6.76 16.00 100.1600 2.0629 3
8. Digested utter 65.00 43.00 5168.0000‘ 83.8539

—_.._ A A. - _ 4,



.. 31 ..

9531.! 15

nnurxvn mmmon or roan was In ran seamen ammo
or Q§ gm; man my 001.: or man

Location: 001! of Hanna. January 1970. won). 30.0! run. 59."W “T
81.  Burnout- Pu.-aunt-.
nao stomach content: "53; 03;” Va ''!%'¢2v 100 3|“(V) once

(0)

"0 Qauirupod) 1:44 2.00 2.8000 0.0311 3
2. Dtgutod nutter 96.52 96.00 9265.9200 99.9249 1
3. Band aunt 2.04 2.00 4.0000 0.0440 2

rats). 100.00 100.00 9294.0000100.0000

MEL: 16
HELATIV3 IflP%A.HCH 0? P090 ITEMS 1355 TH! STGIAGH 0031313 0’

DUSSUHIEIIA AOUEL F801! THE 001.!‘ 0!‘ MAHIAR

Location: 0011 or Haunt. hungry 1970. Total. lo.ot run: 74

P I :5 M‘- Parents

flo, ‘,0 1 OOGHIEII(V ) ‘I0._.w - W... I _. ‘“ _. w; -* _ -*: _,_ V3.0
‘ I D‘CCItCd 1000! 99010 979  96709  990  '
2. 3130 grams 0.90 1. 30 2.1420 0. 0221 2

total 100.00 100.00 9576.2840100.0000



Loouuom 01112 of hams. Isiah 1970.

TAB!-I 17

uunw mammal OF F11;-Ii Irnseza  ‘£213 wwumoollsmrs
' '?}"Z.r”    E;01’. 5%; men was 001.!‘ 0! mun

feta Rom! Pubs 35.

81  “m.m_ 2o.r::nt-. g V
.6: munch content: '02:‘ §°“n,_ ‘#0 -g-0y1N Ink

M 333'
1. ‘Hanan’ 2.67 2.17 5.7939 0.1510 I
2. afltu 5.43 8.70 47.2410 1.2313 4
3. 111:: 7.33 8.70 63-7710 1.6622 3
4. zgxglkmg larva 0.37 4.35 1.5095 0.0439 7
5. AIIIIMPOII 0.07 2.17 0.1519 0.0040 9
6. Iowa ammo 0.17 2.11 0.3609 0.0096 8
7. 01-untooun rental 9.13 17.39 158.7707 4.139! I
B. Dagontod utter 70.03 50.00 3541.5’ifiO0 92.3081 1
9. and  4.00 4.35 17.4000 0.4535 5

total 100.00 100.00 '.5836.6o69 100.0000

T .

_4_._



other than which was oburnd an the stomach in
can qunnuuu nth 11-1306 ooouunu an captain
in October with 3.57 parent oocuraoaoto IIPN-POO In lard!
wt‘!!! 2.1? pt:-out coca:-undo. tuned in Jun Inn 0.47 puma!
oocuuunoo. and mg, or flyutduon in October all December
with 2.30 potent and 2.00 par.-out oaounonoo xupootavoly.
gun no actual only in ootobu. than it had an occurrence
of 3- 57 percent . Then read new war! not noun! In month:
«ha than than unttoncd shown.

Gopopol coon:-roatronbloytolnlynndtnbooonbuunl
the sauna ooouuoneo of 3.32 percent was united in Jun
that At nttundd an mu 0: 0.0135. annals Lunljg
no ‘tend to coon in the staunch in Jun! (0.4‘I'$)o 0000503
(3.51!) and mum (4.355).

You; pun: use observed in ma ntonnoh of 3. gm];

in nu. Jun. October and March with n aunts pcauuoo at
3.99 pox.-out an In. they nttniul. tho nuns Into: 0!
‘I °C‘0bC'o

Oructaoonn run» nu {ma to occult In oonudonhio
Qltllititol ll ‘Chi liofiuh (hiring the Ionthl tron Aptil to ‘III!!!
in aopuabot. Octoba. Dooonbur and in latch and rate! uncut
(nut to matter) in lay. any annual uni tinhlo (tutu!)
II! Iituilitl I Mfiolt tau: 1: ll: (24.051B). A Infill



-34....

o%onoo at 4.5015 ml actual 13 A3211. with any use
aunt an-lag tho months of July. August. lovcnboc. Janus:
IR‘ MIT,»
‘muggy um; um Juliana, bivalve hzvu -hunt 0.!!!
otooeuzronutnlnynnduuonovloiaorvodtunyothu
lambs. Muhxly s such spectra at the nnropol
figngggk can tend in coma: an (2.00!) In nanny.

glam’: last to cnncoonu. ‘taken’ an an Invariant an
of food. oooagrod tuqucatly in certain loath: In 13:30
quantttul. Thy were nottul in thy Itonuh 0! 2. ]@|
from Ann to Jan. in august». ncmbqa can such. an
Inna (7.397!) and 31313:: (0.000) 11161000 1.: by all
Jun rupoounlx. A uunu ooarxcnco at 1449! we
ndltotd In ficptoubu.

run up an Iowa to occur in tho south of June In
votyanneunutyunduuabooat Lnthuotonuhxnnll
other until.

.'nnL.§nn|h'c DI!-'1-no 1511969 and tau octane 1969 to
but I970'~*. plat unto:-1.310‘ nu totnJ.1y% Chant tn tho
munch. In an ctr»: months than ooaurroaco ranged from
ol.‘|.n:l.luof0.47$1.nJuo tocnx1mn¢£3.37i-1315811.

lnhaonlolcndccndpunovoro troqucnuyfounltn
the stomach of 3,. gm}. haunt In haunt 1959 and Iron
December 1969 to huh 1910. cm union van shunt 1:" the



etueeehe. A Ieueun occurrence of 4.76! and e mum
e! 0.95! eeze noticed in October and Jae Ireepeeuvely.
and canine were noticed In :11 the nonthe oihel than Jae.
msuet. fieytenhec and Deeeebee 1959.‘ the txequenov of
eeeeueneeren¢edtroeee:n1eue12.e0l1eJeneryI97o
te e mum: at 12.96 an tern 1969.

flue pet.-outage oeceuenee of digested esteem en!
the Index 19 attained in each mill val netted to be very
high. It nu e Iextne eoeutaenoe of mm In Insult 1969
all e 1111.1 £19.95 In flea. fine dxgeeted mite: had
the $811 end IIIILQI Indtoel: in February 1970 (99.9779)
end an DH: 1959 01.2035) zupoouuzy.

a ' ’ e is.. .. .4Queaitteuve auxin» .:g,_.s   1. gm;fr-*1" P-It L-1» du
the date collected teen the Pall: Bay aide to: a period

or 9 months during April. and June to flovenber 1969 end

Jester: at Herein 1970 were need for tue etudy. flue unu
elze preeeuted in Table! 10 to 86. In aeportent feature
netted an theee eeeplee tree can these eeze teee: eteneoln
1:‘ either ‘lune’ or 'eqty' condition. ee cement to the
0:11 of Ileana: Iemlee. Thu an immune the majority at the
eaeplee were oaneetea tree the day eatchee.

eggs jgfifignepznmt intheetaeewnenthe
loathe except by. December and rebreery. when no eelplee were



available for aaervntion. goiter  unit In the
eaten et abundance 11: 311:, tune: and remember ettuntnc
tndseee 00.4379; 35.9860 and 37.6374 1-'0Opect1ve1:. It
naked eeoaul tn Apt.-3.1. June, September and ootobez. A
Inna value of 42. 30$ ooeuuenoe wee observed In July.
vine A9311 naked eeocnd (31.1%). Ehe 31:.-.11 oeeuumoe
et 4.49! ne noticed in Jenner: 1970 when at attained e
Mano: IDIIIS at 1.0094.

ntnevennetteed intueetomohtndlthenoutheet
eheexveuen except 1:: main. ‘the peak er the ebudenee wee
1: Herein. when :1 formed tbs eeeeai pzedeunant tee! men
next to uuteeeel rennin! and nuance I: been ex 21.2067.
the ooeuuenee peroeateae ex ante tensed tun 2.fl§ 1.:
April to 20.00! In ootebec. hen; the food atone  tented
this! dull; October all Bender.

Zeee In preeeat in he etoeeeh in nine: quenttttee
In June and 1uauI’¢1969 and Jfiary an IIeaoh1970. A menu:
oeanueau of 14.93% wan noticed in Hatch. when the index In
9.5741 an! e Iain: e: 2.25! occurrence 1.: Jenna: 3311.33 an
Index of 0.1006. In June em Angut the pea.-oentege eeeunenee
wee 2.2% end 6.455 ceopecuvely.

ueulepe eoounet auras June, leptenbex. Ootelec.
Ievenbe: an Jenner: end aeneututed 0.5350. 0.0048. 0.2549:
0.4102 and 23373164‘ lndteee reepeotxvelt. A main: et IJQI



IAILI fl

REL&TIV3«IH?G!xfl03 0? rag: 12:: 13 ran 3TOMAG.0fl9lI!l
03*‘ MEEEA AMA PW! T” N11 M?

Inoanullt Pnlt Day. April 1969. 29011 39.01 not: 19.

Parent.Perenni. ' cat .19.,‘ 3,”gt. 330103 O&$OI‘UI '& ggggggu. V0 f, ‘xm "333 J
1. Juan: 17.09 51.42 876.3050 17.1506 2
3. Anna 1.11 1,35 5.0346 0.1070 4

4. Dis-otod -utter 29.74 20.58 849.969: 36.334? 3

‘total 1oo.oo :oo.oo 3=m.s64o toogoooo
_._.__

lb: 1969, ms «@100,



T£BLI* 19

annular: mmme: or was mm is was wmum awmms
or  4* ‘mg mom mm mu: :4!

Laotian: Duh Icy. Jun 1959. Sets). 30.0! Duh: 104

:’-° stench cements 3'2?“ “:3”- we .19.; 3...;°' volulo’ ’°::::' 5*
____ % W“ + __(V) W (3) W W_ _
1. man; 27.67 27.27 754.560! 29.0930 1
1. sun 3.o4 4.55? 13.9230 0.5344’ 4
3. llocnlovu 3.04 4.55‘ 13.9230 0.9364 4
4. H301! larvae 0451 4-55 2;7755 0.1070 5
I. zoo. ' am 2.27 5.0394 0.1943 5
6. 'ruu4' 0.23 2.27 0.635‘ 9.924: e
7. run con» man 4.55 4.2740 o.o491 1
I. ca-mucus so-nu 14.44 14.14 268.5198 10.12114 3
9. btgutul latter 48.38 31.91 153a.967a 59.3367 1

“‘“ ““ ‘H .._._,I
total 100.00 100.00 3593.6184 99.9999
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2131-3 30

nxawxvs znromason av me» time In em aroma coursesat_%nn I :  man ma rm an

Ioutuln nu: nu. am 1969. mm: mm: rum ‘:3.
Dotoonto  A 1""..rerout

gt Btomoh «unto “:1-4:. ,?E:,,_ V9 31051100 InkA. W m to:
I. Janna 71.19 42.30 3009.645!) 80.4379 1
1. Ann: 0.23 3.05 0.8355 0.0237 5
3. ‘Hanan’ 3.00 3.05 11.8580 0.3“! 4
4. Full union 0.08 5.85 0.3080 0.0082 6
5. 0:-ustnann manna 17.00 50.46 653.8200 17.4745 2
G. Duutod nutter 8.45 7.69 65.0574 1.7308 3

._., _¢ _.. ._.-..
Reid: 100.00 1W.00 374'o5739100.9W0""” _ ‘ ““*““ *1



sumo

!l3lI 21

awn: mvouuoz at max; man 23 an axaium ammo
01'  AMA lfifll 93! NH 31!

I-oontunc nu: Du. Aullt 1959. rots). no. or nun 1!.— _._
3; emu» cantata .' ::1°:: to 5-3 moo nutin ‘T31
1. am; 36.25 25.00 935.2500 3s.9uo 1
2. mac nu-nu 2.0a 6.45 13.4160 0.5152 4
3. zoos 11.83 5.49 5.3935 0.2060 5
4. rhyllolonn o.4: 3.21 1.9565 11.0522 6
5. ma non» (1.17 3.23 11.5491 o.o213 7
6. aauntaoou nnuna 32.92 25.00 849.5360 52.6»: 2
1. Dlgoitod antic: 27.33 29.04 793.5632 313.5531 3

A‘- A__..‘.. __. _... _—.A——v 1 .___J _r_. ‘V _ t.. T ._.r————~

flaflul 100.00 100.00 398.9244 100.000



‘ELIE! 33

annual momma: er mam Imam 15’ was srosnanccmnm
or 19,.  .  gm; mm was mm M!

I-nation: run In]. Bcptubur 1969. total No.0! film 29.

P“,°n;_ roroontan %8 1 I8. =‘g: Btonnoh cantata I10 ,,,u,_ ‘'0 'gfi"'°0 lflvolmo an.4;  ‘V’  ‘°L
1.3333 31.20 2a.33 ea6.1sz4 36.2253 2
2. Lung 4.11 6.67 27.4137 1.1206 4
3. zumnamaglarva 0.04 1.67 0.0660 0.0011 9
4. Young prawns 2.5 3.33 9.5838 0.3893 5
5. 11-53109: 0.07 1.67 0.1169 0.004: a
6. run calm 0.06 6.67 5.7362 0.2545 6
7. ex-uuooan rental 32.0! 31.66 ‘ 1o14.o69a 41.454»! 1
a. Dieutod latte: 27.32 1a.33 500.7756 20.4711 3
9. land gnaw 1.45 1.67 2.3801 0.0976 7

fiota-1 ‘W000 ‘%o%



-.93-.

run I3
RELATIVE momma: 0!‘ FOOD HEB I3 $83 310114“ 6WH!I

0? -2u:::;.u...  ;m; mm: IR! 111.! BA!

Locations 2:13 Buy. ouch: 1959. 201:1 loaf 118111 17.“‘“ L1
pox-out. ’ '1'°':'“’

a’ hunch contain :30 “' Y0 -{$31100 Inklo. “It 0:31:1(Y) (0)
1. mum 20.31 2o.oo 406.2000 19.2901 2
2. mm 10.1! 20.00 362.4000 17.2101 3
3. hauler: 0.94 5.71 5.3674 0. 294! 6
4. Rphnmnad 0.13 2.06 0.5718 0.017? 7
5. ‘Hanan’ 4.31 2.86 12.3266 0.5094 5
6. Crutaoun rename 12.13 25.71 311.8623 14.8101 4
7. ingested mttu 44.06 22.06 1oo7.211e 47.8317 1



2131.] 24

nnunvn manual or room mm m an arena mam:
0’   PW! T33 PAIR 31!

Iaonttonu 2.1: In. lava»: 1969. total. no.0! rum )5.

racont

fiz staunch content. ,::§::' 9% to gfgstoo Ink(7) (0) '
1. mun 29.35 24.30 713.:oso 37.6374 1
2. 111:: 20.00 13.08 261.6000 13.8052 3
3. 0090906 0.13 0.93 0.1395 0.0074 10
4. flagalopn 1.21 6.55 7.9355 0.4182 7
5. Eupagurid larva 0. 15 1 . B7 0. 2805 0. 01431 3
C.  larva 0.03 0. 93 0. 0279 0. 0015 11
7. Young puma 2.44 7.48 18.2512 0.9532 5
O. ‘slant nI.t0r:LsJ.p' 17.94 13.06 234.5552 12.3833 4
9.  618.111! 0.44 1.87 0.8228 0.0434 8

10. Gruataooan remains 24.62 $.17 644.3054 34.0013 2
611. Digootod min: 3.67 3.74 13.7138 0.7243*0‘.-13

”"' ”‘ * ‘“““”“‘flZ._ _, “AK
Danube: 1969, no unplo.
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1533-3 25
23142193 znmmmms 21!‘ noon um 13 was 8T0«":As;‘.’fi commute

03*  mm FEM W3 PM BAY
Iuontum Palk Bag. January 1970. $039.1 no.0! mu. 25.

31 .;eroont-.Porauntagp ‘.0: fltonuoh «attain ago oceans V0 gig I100 hulkvolume awn
(V) (o;

1. motto: 3-57 4.49 ‘5o0393 1.0594 33. Hill ‘:53 3.57 §o‘33C 0.343‘ 10
3. mglnpu 4.47 8.99 40.1853 2.7310 4
4. ma um ,o.43 3.37 1.4491 0.0905 155. $1361.58 0.25 2.35 0.5350 0.0390 16‘o      97: HUFEQHBIC 3."   °o‘5a° 7
3: Dumas»:-16 3-RIVI 0055  to 1905 00"” "90 Puraellfl.-In 15-3378 0022
10. Oopcpcdu 0.81 5.37 2.729? 0.1855 12"o 3005 0579 3.35 1.5975 0.10% 34
93. Yflllil Dlfillb 1:95 3-37 ‘.5052 0.4439 8
13¢ Afljfl 5.95 2.35 15.6600 1.0545 5
14. '-7101300‘ 3.48 1.33. 3¢3‘)’75 0.2649 H
15. ‘that ufierialz’ .57 14.61 432.0177 29.3505 2“o ‘HKWOKI E0133.  2,059   '
"73 Dmfltflfl m-atter 6.00 ‘2o,‘ 74:: ‘$00 5:-9409 ’

30%|}. 900.09 100.00 1471,4364 100.0003
7. —V V_——.+ .__..¢.

February 1970,30 oasph.



Eflll 25

nnmzuvn momma: ov room mm 1! was arenas: amms
“+9:  . mm man my an an

.Locut1nn1 talk Buy. Hnrdh I970. fetal lo.0£ lllhs 34.31. . ‘
I‘. sienna outuatn vvgg:-. °:::la_ ‘V0 ia a 00 Int' .30.(V) (0)

1. mm; 14.19 14.93 210.5159 10.7995
I. Alina 21.31 19.40 413o4‘40 -21.2037
3. 3000 ‘3o24 94.93 ‘53o7432 9.3741‘O H3010 IQXVC 0034
6. tuatanndn tannin: 24.83 29.85 741.1755 38.0198
1. Digested nutter 26.73 14.93 399.0789 20.4714;.+__ %_...__

-—r‘-1 -r~——v \-_—Toilll.—.___..*._r __
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ooou.-anon no nouool to January. Inn stun ofpnun
use ton: to coon: no the none): in Jun (4.§9f)a Juana
(3.-37$) and in Huron (1.49%). Eqhuurtd larva nu pa-cum
in in ctouaoh or 3. ‘mg to very nan qunnttttu an
lovonbu and January only and the respective pox.-oontagu
or oooxuzroaoo Iron 1.87 and 3.37.

During oortun sooth: ouphautd. olphipoa. mm and
gang were proaont in the stomach in united qunnutuo.
Buphuszds occurred 111 October (2.36%) and January (4.4%) only.
Aaphipodl. 330111: and gggggg worn pr=esont only auring
January and non; than food item alphipoda shot-ml maximal
of 5.635 ocounonoo. whemal tho oocuzxonoo of maid: and
5&3; were 2.255 ouch.

Uopopol ooounod on road only am:-mg Eoveaboz at

January to tho orient at 0.93% and 3.3795. gum vol
present during soptomor, Iiiovoabor um January and tho
0¢¢\Il1‘0I|00 I-‘SE63 from 0.93% in November to 1.67%? in Eoptonhu

with 1.12% 1:: Jfiry.

Young pram: were observed in tho Itmoh during
malt. aoptonbor, lovonbo: and Joann’. flu gnnxinm
ooournnoo or 7.48% too noticed In Bovoabor and a. noun
3.3313 in floptouhor. In August they rnfiod toast}: and during
aoptonbu: and lovonbor they (III! down to such ran along the
food tun.
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Crustacean remains were found to occur in considerable

quantities in the stomach in all the months. Its occurrence
ranged from a minimum of 18.18% in June to a maximum of 38.46%
in July. According to the index of preponderence it ranked
first during April (46.3277), September (41.4539)a January

(57.9a§o) and March (38.0198). In July, August and November
it was the second predominant item, while in June and October
it ranked third and fourth respectively.

Molluscs: Molluscs were not found in the stomach of D.acuta

collected from.Palk Bay side during the period.

‘Fishes‘: Juvenile fishes were observed among the food items
during the months of June, July, October and January. A
maximum of 3.85% of occurrence was noticed in July and the
minimum occurrence of 1.12% in January. But the maximum index

of 0.5854 was observed in October. Fish eggs were noticed in
the stomach, only in fishes collected during March, when its
index showed a value of 0.1032 with an occurrence of 4.47%.

‘Plant materials‘: ‘Plant materials‘ occurred in the stomachs
only during November and January, when they attained 12.3833
and 29..—3605 indices, respectively. They attained the second
rank in January, next to crustacean remains, and fourth rank
in November, .In all other months, other than November and
January, they were absent in the stomach.

”ish scales were observed in the stomach of 2, acuta
during the months from June to September with a maximum
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of 6.6” at eeou.-renoe in Septonbea end I man: e! 3.23!
1.: August. Band ‘mane were noticed only an Septeubee end
Hovenber to en extent of 0.0976 and 0.0434 xndioee.

Dtceeted nutter no found to occur In an the loathe.
and he percentage of oooueenoe tensed no: I untnun or 3.14
n loveebee to e -uuun or 31.01 in June. 1: aountu
amongst ell other food new during Jae and October win it
ranked that with indicee, at 59.336? and 47.831? rolpeotively
and obtained. tuna rank in an o'bher— month: except in
Bovoabee, when 1% ranked out}: in the order of abundance.

Huentgtetgve  in of the etoIeo§:;e:oatente oigée
.119 vfla‘ ’  L-      J. ,1..::  " 3.‘. -J *  I" ° L ~ 1» ~a~ 

During this period eauploe were available from the
our of nannar throughout the year. octane or the anelyete
of the stomach oontonte  given in tables 27 to 30.

: 1no1£_g__:_:_ occurred no food 111 the stomach of
2. mg‘ during April to June and Deoenber. Ito ooonrrenoe
ranged. htom a nine of 9.35% in December to 51.025 13 by.
During any 11: ranked first an abundance sunset the tool ttel
In other three nonthe 11: had only the thtll real. the main
index or 66.1341 en observed in may.

Aline wee noon to once: in an the amine other than
October. auteur: and In-oh. Ileneen and nuns ocean-noel
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01’ 6.67! at «entrance in 3091031102 and 3 data: at 3.2!!
1.: Agni. Bud grunt were mound only in Soptoubor and
Hovuhoa: to an extent of 0.0976 and 0.0434 Indian.

Digootdd utter vs; rum! to occur in an no south:
and no poroontago or ocounoau ranged from a mum: of 3.14
1.: Iovonboi to an autumn of 31.01 in man. It dounntoll
%‘I an ethos toad non: during Jan and October was it
rated first with indie”, at 59.336? and 47.831? relpoottvolq
and obtained. third rank in all oflzornontha except in
Hovonhu. than it ranked sixth in the ordor oi abundance.

gtunntgtuttvc |l3J3£:1_!_ 9:; tho__Itowguro_g:g9a1§_ontn o£;g=__§___
.31! 1- ’ __

During tau period aamloa were available Iran the
am of mm throughout the yoaaz. Details of the anuynu
at the stomach contents are given in tables 27 to 38.

_, .,-.f'. ‘ -., . J...‘ __ 1.1:  W.  ‘. __ -‘N.-. . _ ‘. I . , ’ '  '1‘, ‘.u »...\,

: Incite: occurred as food in the atomch of
,2.  during April to Juno and December. It: oocmrronoo
ranged from a minimum of 9.355 in December to 31.02% in 2131.

During any 11: naked _£1:.-at in alumnae amongst the too! Mann.
In other than south: It hid. only the thilfl tank. III 3811
Index of 66.1541 no ohnrvjd in HIV.

1.11:: was tempt to occur in an the math: oils: than
October. Jamar: and hard. ihxxnn and nnann oocurronooo
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TAIL! 87

RELATIYI IIWOBTAHM or P001} mm 13 £23! sacrum OWTUII
1:;  1 5%; man was GUI! or man

button: out at Hanan. 19:11 1970. Ion). no.0! nah: 40.

’.39.3tw
3: stench content: vac“. ”:::m_ V9 4;‘-3%:-too 38*

m (3'3°'
1. 3&1} 8.33 12.56 104.090‘ 4.4545 3
2. 4113 5.13 15.19 77.9247 3.2719 4
3. tom; pnnmu 0.28 3.80 1.0440 0.0447 7
4. ‘F1030!’ 31.95 13.99 599.5244 3.1443 2
5. flggfiflg larva 0.23 3.00 1.0640 0.0447 '
C. ‘IP11-PM 0.05 2.53 0.1518 0.0054 9
7. aqua 0.16‘ 1.25 0.2016 0.0085 0
8. ‘Plant nut».-131.0’ 0.69 2.53 1.7457 0.0733 6
9. autumn: tannin 1.41 0.“ 12.4936 0.5245 5

lo. Dzgutod Into: 52.05 30.35 381.5828 66 4072 1

Total 100.01 100.00 2581.4424 100.00%* “.1
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nxusrvn measure: or 2000 12210 In can $201120: mama
wmgmggmnmrnr ouuornmun

rota]. low! unnuoo.
T

Ioouuom Gun 01 impact. In 1970.

Patna» ’“’°"‘;‘
3: staunch content: #81:.‘ ,:::u_ V0 '§%§l‘°0 31*m 57' fi__
1. man: 49.96 31.02 1549.159: 44.1341 1
1. nun 4.04 5.71 27.6354 1.1793 5
3. 31038102! 1.41 3.47 5.3949 0.2301 6
4. has 0.3! 2.fl 1.0010 0.0417 0
9. coupon 0.30 5.31 1.5930 0.0440 7
6. man man 0.10 1.63 0.1630 0.0070 11
‘I. nmuuzu mm 0.02 0.41 0.0002 0.0004 12
0. mm 0.13 1.23 0.2214 0.0094 10
I. Yuma pa.-nu 0.27 2.04 0.5500 0.0235 9
10. ‘runs’ 10.?‘ 6.55 70.2628 2.9904 4
11. 0:-uucoan anus 13.40 110.20 564.1360 24.0738 2
12. hunted unto: 13.06 9.39 122.6334 5.2332 3

._a.__.... _.n_ .4. ‘ ._._#. "‘ “““ “Q%_—~- _.r.— r .—7 _,.._ ~.¢TO"I1
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IABLI 29

nzmnn momma: or more mm In ma aroma countsor ;m;mm9m eunrormnn
Lennon: Gun’ or lhnnur. Jun 1970. iota Ian! 31!!!! CI.

Detonat

a: staunch opntonto P:§§0:.£- ,,:§;,_ V0 -{%&100 318mu(V) (0)
1. mm: 9.9: 11.57 69.203! 2.0411 3
2. Ann 1.93 3.33 53.5599 0.7277 4
3. zoo. 9.47 5.09 2.9500 0.0693 5
4. talus plan: o.47 1.57 onus 0.033: a
9. ‘Plant nmxuuv 2.97 3.33 9.9901 0.2919 5
6. an-noun 1-onn.1II16.4I 23.33 332.345: 11.295: 2
1. run 038! 0.63 3.53 2.0979 0.0619 7
0. Mutated mm: «.09 43.33 2063.619? 94.4990 1

com: 1oo.oo €99.99 33894109 99.9999
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null 30

nzunvn manna or roan um I3 2113 srolum count:
or ~22: W.  man man 233 cm: 01 mang. 'X‘..

I-oontulu 01:11 or hunt. Jul; 1970. foul. lo. of run: 70.

Burnout. '''''°''“'' 1In ‘T31' stench contents “' seem» 7° 'ZV8"°° h“lo. value an
(V) (0)

1. Ann 1.22 2.00 2.5376 0.0340 4
2. zen (cut) 0.)! 2.00 0.5564 o.oo47 6
3. Fun salon 3.56 4.17 14.3452 0.1989 3
‘- ;’_"“'m“,_‘_°"" 0.51 2.90 1.5936 o.o1ac 5
,0 D1£.ltO‘ It“! 33089   99¢  ‘
6. Sufi mm 5.33 6.29 33.3125 0.4465 2‘“ * i‘W981!
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ILBLI 31

nnunvn xmommcs or roan mass In my woman mama or
.%y._ §;_ 4;gm:gimnonras'wunr 0l.HAIl£I

30111038 Gulf of hnnu. «M583 1970. ran). 30. of HIM I5.

1, ,_ 2's:-cont.
fii" staunch cantata ,::‘E:.:. oofio "3 "{¥&'°° "fl‘ once_ m (9) _
2. ton (cub) 3.16 9.36 16.9376 0.2236 2
3. inhuman 0.11 1.85 0.2035 0.00?! 7‘u  ‘OI-1..     5
5- :““‘.‘H°’“l 1.41 3.70 5.2170 0.0689 3
C. Iugutod Innttoz 92.6! 81.4? 7546.7BB9 99.6220 1
7. 80:14 gnu. 1.41 1.05 2.6009 0.9344 I
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nnumu monmanax or roan um 13 an arena con.-mun
or  gm; man mt can or MHHAI

Inoatum 0:11 of lunar. fioptcnbot 1979. main no.0! 11-3194.

ufi_ Permuta
fiz stomach contents 235%:-. .¢:;,_ '0 'g_'¥&‘°° ‘II!01160(7) (0) L
1. Ann 3.03 6.67 20.2101 0.4662 4
2. ‘Hana’ 89.13 10.35 469.6329 10.6362 I
’°  4.9: 6.67 31.4329 0.7493 3
1. '.’11.an1= mst3~or1n1l' 1.71 1.57 1.9557 0.0659 6
5. Digested latter 63.59 60.130 3a13.oooo 01.9616 1
6. run lulu 0.93 3.33 1.7649 0.0407 7
7. and mm 1.13 3.33 3.9294 12.0906 5

‘_ ... ._._ _. ...__ .___._ V. —-———._ ._.
rota. 100.00 1110.00 4334.375! 99.9999
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man 33
awn: xnmmwm or new ITEW IN TEE aemmza counts

or we  ** : :: . ‘M; man max new or man
location: an of lunar. Gotcha: 1970. Iota}. no.0: lulu?‘A...30203‘
ghflionnoh omens.  ,,::',,__ vo -fifisoo sun;7 1 ‘fix+ (V) (0)'0       tto  X308      '
3. 3|!‘ mm 0.68 4.17 1.3355 0.0314 3

con: “€00.35: §3o.oo *9ot‘!337o *1oo:oooo* fififi“

2:31.! 34
znmmvs nmoasm-ac: or FOOD ITBIE In man woman «mantra or

L’    Am; men any can or man
Iaooattorniulr at Hanna.-. nonnboz 1970. Tetal no.0! lulu 4!.p.,,c,ng_ Petunia ‘
::: stench «atoms '3” °°::'m_ vo -afigatoo sumV (V) ‘MI W1. Anna 0.69 2.33 1.6077 0.0300 5
I. 53341 0.69 2.35 1.6077 0.030! 5
3. run salon 2.59 4.65 12.0435 0.2336 4
4. aauuuu census «.0! 13.60 200.1900 5.7095 I
9. mgutod -nus 77.05 61.?! 4880.834 93.611! 1

3
__..A_...

5- 301% mm 2.14 9.30 19.9020 0.381! I!U‘C1
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5313!! 35

RILAEIVI manner or FWD REG II an aroma CQTBITI
01' .1 %',r..:*- is.  % ‘fl; F201! 233 can 01' ELENA!

Location: 01:11 of loans: Duncan: 1970 291:1. no.0!’ 11011370.

Pllofito Iiflflflfo
:2 stench content: ':f‘_ “:;l__ Va {$100 j

A OQOO(V) (V) 1
1., man 0.33 9.93 79.3849 2.0174 31. A113 1.33 2.33 3.1654 WONG 5,9 30.‘  2.    7
4- Fill: Icnlol 0.57 2.3’ 3.5945 0.0405 G
5. Gannon: :un:lnI8.00 35.19 554.7500 16.5339 2‘. 9150890‘ 130! 60.57 530”   ‘
7. Bull Clllll 3.67 4.76 17.4598 0.4439 4

fetal 109.00 1®.O0 3935.044‘ 100 0009

36
sum I‘.-‘E zuomzmca JP r«*oo::¢ Irma 13 mm $“J?0MA«'31i comma or

.J».z-+=n.:,,   ;mA mm ms man? or man
Locattom Gulf of llnnnnx. January 1971. Total flu. of rich: 83.

gl. ;oreont-i0::ii' V M ":no‘ stench contents ‘fig.’ Gacuh V0 100 ht
enoo(V) 1°) L ._  .............

1. mnatsecaaeonntnl 4.52 6.06 27.3912 0.3045 22. D‘-3.5305 Ilttflf     ‘
_......-.__.._4_



-.10‘
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RRSAQIVI manna 6! room use In rm aroma omrnu
o! ;@gmfl9m MID‘ wanna

Iauatum 01.111’ of Hanan. lbbruuzy 1971. ‘total lam! 11:11:79.
.:—rireuh 0

'1‘ ltolneh contents ’.’''“m. 3' V0 1'9. '3; ZHQ W ‘III003330
noL7) (0)

2. Guyana: 0. 59 2.50 1.4750 0.0323 5
3. zupoas ' am 2.50 o.saso 49.0115 5
5. Dtgutod auto: “.76 60.00 403.6000 87. 8055 I‘o 3830   590°   ‘

ma ?6o.oo soo.66 W km .600 1oo:o;o;oW

1131:! 30
nsmzvs I5!POB.TA.90B er tom; n~s.-s=.*.: IR ms zmzuea amzmra 01

.  00. ‘m; me: me mm: or mama
“I11 3‘ £333.30    300 O‘  2‘:

roraonto 3“-‘;‘“" ‘H V
'6. Stomach contents ago 38'' yo #1” hug81 .

vein: °:::"-"'0'EL W
1. 31300106 hits: 100.00 100.00 1oooo.oooo1oo.oooo
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vac absurd lung 13:11 (15.19!) and aunt (1.!!!)
runs! £7011. Luna and that durum; burnt: and tenth

Zoouulpuuntu toot neuhyiotuut and In
Boaclbc. flu aunt: of 5.35! ocouzreneo was noticed an
August. on an: south at “$801 2.0‘! In 113:. 5.005 in
Jun. 2.00! in July and 2.30! in Bosnia.

flunlopu no ohuxvol anlydurang Ila: than tho hula:
in 0.2308 with 3.57 9».-outap of commence. On all other
units 1% was about. annun. Inn and pant! larva
were also pruuat\onJ.y 13:19.: when they occurred 1.!!! ml
0.41% 2001700917011.

mphmému nu notleod only 1.: August with 1.05$ of
econ-xenon. lnphzlpodn and input: urn observed 13 cu south
out during torn. and hbruuy ruputinly. A991; «mat
in we nouns - Ln Fay  rowan: nu: 1.23% and 2.335 or 
ooournnoo.

Waazpou were vacant at food during any and Faiths:
with I mum: aceurroaoc of 9.31% in any. Lgyill III
nation! can during April than 11 occurred 3.805.

Young pram urn fame to now: an the staunch of
2. gm}; dnting 39:11 to Jane and the poroontage or occurs.-anon
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other month 11: no about.

aoltooooo rennin ooouuod on food from April to
Boptonbo: out lovonbor to Johnny. Ito ooounonoo round
t:onon1o1.nuo£2.o01$nJn1ytoann:1:Iuo!30.20§tI
II]. It ottotlod tho Ilttlll allot of 84.0730 1.! HI! lhttlcl
Dooonbor stood uoond when tho index vol 16.6389. It uouwll
the cocoa»! rank amongst the food item! during Roy. Jon and
lovonbo: to February.

mung; itouuoo were count to the stomach of E. gag
001100104 tron tho 0111! of llama: dung tho period 19:11 1970
to Notch 1971 oxoopiz for 5 shall squid ooourzod only not
(1.26i$) in a. fish in April.

'_g;g_y_g': Jwonilo ttahoc ooourrod on food in tho otouooll

org. 333. during April. my and Boptonbor, Ito tnpornnoo
as‘ ‘food can be undoratood from the foot that it ranked «mood

in 1-pot.-tonoo uomgst tho food itam during April and
septonboa. It utuanoa the anxious mac: (2s.1s43) mun;
A9311 with A maximum ooourrenoo at 18.99%. In My it Ihovol
only 6.53!‘ of ooouzzonco whore” in September 18.33% no
nottool. Fish 039 into pr-taunt tn the stench only II Inc
with 3.33% of ooourronoo.

'a that ntortoll were noticed on food only
in anal). qoanuttoo to 1970 who tho: Iholod an occurrence 01'
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a.53$ 5.: Ann. 3.33% 1: use an 1.67:! La eepteneee. In
no other south: pleat material: were noticed tn the eteeefl.

run ecelee veto observed in the stomach darn; July to
Deceaber when their occurrence reused from 2.3% in Deeelbea
to 4.65! in Beveuber. Bend pen: were ucucetl tun any to
Deoelbet 1970 end February 1971.

Dtgeetel setter decanted ever :11 the reed ttele an
en the ncuthe ct observation except on thy. lee eeeunenee
tensed ncneu1n1ueno1'9.39$1nHayte tooeuannreh.

Quantitative ene1;e£__g ct etcnnch contents of . tree
.9. ‘. L‘  .1.  f;‘_L'__§_  "7 2..-‘; ' _  I.  . ‘L; \‘.‘‘A‘.. 1   .1  “,  . '\‘.."
1.211

uata collected for a period or 8 month: during A3111.
Jue. July. Anclfl. Rcvenber and December 1970 end refinery
and march 1971 were eveneble fer obecz-vutim from the tell
Bey during 1970-71 pezdcd and the detuilo of the study are
preeented in table 39 to 45.

311331,: matter was found. to occur in en. the tenth
and its occurrence tensed tron e Iuunm or 2.1% in levellber
1970 to e autumn of 37.0B$ an the 1970. Beeea en the title:
it obtained in each month it can be seen that it ranked that
in July. December can lebruery when the respective tndtcee
were 52.5905» 57.3952. and 44.3800. mans JIIII 03.5454)
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ell Aisle‘! (33.§‘781) ti ruled eeoonl. It nnketl tilt! in
than (9.741!) and tom: an I-mt (16..43.19) am the feel
iteu during the reepeottve auntie. 11 obtained e Inst
Index e! 0.01!) in lovelber when 11 had only the eeventh
real.

Anne oocurred as feed during all the month! other
thentuneendtngut. Itcenhednret sntleeuelef
abundance during Bevenbe: when the index val 79.5208
run a urine of 38.30% of occurrence. In lurch at Ml
emu.-a rent with the index 17.,,¢;o1.;4.and 16.17% of occurrence.

who nuunm ooaurrenae use noticed in lehrmry (1.5%).

Zeea was present in the etoneeh of 2. 3%; during
539211. June, want and lovenber 1970 (mi Pehrmxy nu!
Eiarch 1971. Its oocmrnenoe ranged from a. tunimu of 0.7675

in February to e maximum 0:11.805‘? in Aprtl. and the Index
for these nonthe were 0.0036 and 4.4150 reapeotively.
Ilegalopa larva or arm!» ooounea only in four month: «

November, Deoelber, February and March. In occurrence use

6.38!‘ each an neveflex ma Deoeaber. 0.7693 in February and
5% 1: flnreh. the naxiw index val noticnd in $330!:
(c.5655).

Dhylloeane have at lobetet vac present during August

and Karen with a menu occurrence in the farms: month
(5.41%). 111:1: tinge of prawn was present only in luck
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MZII-I 9!
nammxvs IbWOEi'£'AH03 or 3000 199:0: 15 was amuan warms

W AmAflW*M PM-KIA?
I-cautions Bulk Bay. April 1970.

"rank £0:-cont;-V

fetal 30.0! run: 90.
‘Juan:

fit stomach contents '3'“. 0§:§.:a-- ‘'0 'g§'8"°° ‘I93t (V) (0) +__
1. mfiflx 10.73 17.82 191.205 9.7475 3
2. mm 7.94 9.90 78.6060 4.0072 6
3.  7.29 11.» 86.6052 4.4150 5
4.  larva 0.73 1.93 1.4454 0.0737 7
5. Ifiah 053: 0.15 0.99 0.1435 0.0076 8
0. ‘Fiance’ 9.79 9.91 07.2209 4.4460 4
7. man no.1» 0.04 0.99 0.0396 0.0020 9
°-  25.94 22.79 590.9132 30.1240 2
9. Diluted mtter 57.59 24.75 925.4025 47.1750 1

ram. '1o0.o0 100.00 1961.5979 99.9990

I57 1970, I0 ugh:

v——
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nan 46

nxwnn momma: or won Irma 115 my woman counml
.. ~ %..:.<,.-   my man ran put an

Locations talk lay. June 1970. Total lo. of runs 50.

rorcuh "”°"""’
:3: Motel: cantata vgcu” “£5: vo -ggnoo nun(V) M (0) _
1. mggg; 20.14 37.00 1043.431: 3.549: 2
2. 2-oea 0.30 1.12 o.336o o.o1oo 5
3. Y0?-H3 Pravnn 0.50 2.35 9:-.350 0.03‘! 5
4. ‘Fishes’ 1.70 1.12 1.9040 0o0C13 4
S. Crustacean 2:-amino 25.35 25.97 710.939! 23.855? 3
C. D5-Geatofi nutter 43-00 31.4‘ 1353.78OO 43.4907 I

‘A -—- _. _...;..._.__.. _‘ __.. _. ——‘—v.r v—.-—- ‘.7 w——T.j._ é.w_,__.v—&.t-v ———w—— %_ V.

.._.__.._ ._ L _L 4____L ..___. _____:__
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nlutuvl nnomman or man um Ill an mmum mam: or
; Ag-3, men can 911.: an

Ioutaonu Polk Bay. July 1970. Total no. 0! rich: 1?.

r t. ?VU;’0Cl1t- y “W0 n
gt’ S1: ouch oontonto .3’ 0c:::.:r- V0 -Z:-$100 link‘ ‘VOIIII onto(V) (0)
1. 1510110: 47.35 33.33 |578.1755 52.5908 1
2. A113: 3.24 10.00 31.4000 1.0797 4

3' ff''‘__‘,_“_°’°“ 24.12 36.67 aa4.4ao4 29.474: 2
4. Disturbed unto: 25.29 20.00 505.8000 16.8552 3

.,._ ____ _..~.. .._.___.._ ._ ._ ___._. *
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EILLTIVI IHPMTAB03 0? P05) 133% IF THE B‘3.“GH.LCH GOETWTB 0'

gfigg 177.05! um PAIR‘. BAY

Locations Pan Bar. meat 1970. finial no. or run: 15.

Pem.m_ Poroontu W W31.  ‘G’ Yo» -—%%:too man:no. stone]: contents ‘fig’ com 2.
U’) (0)

1. 353111: 99.57 21.62 641.4554 23.5781 3
2. 3091 0.33 2.70 0.8910 0.0328 5
3. Young Prawns 1.67 5.4-1 9.054? 0.3521 4
4. Phyllouun 1.67 5.41 9.0347 0.5321 4
5.  larva 0.53 2.70 0.8910 0.0328. 5
" ::§§§;:"“ 34.00 29.1: 1o1o.a2oa 37.154: 2
7. Digested nutter 32.33’ 32.43 1043.46” 38.5379 1

Total: 100.00 100.00 2720.598’? 100.0000
..._ _._A_ ..___A._ ,

s.pc.abai7 an Oatdbcr 1970, la oanpzoo.
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IABLI 43

nznurxvz xupanwaxca or room ITEHS tn can sroxga communes
01*‘  13°! 133 H13 M3

Location: Polk Buy. Inventor 1910. 201:1 Ho. 01 ltiht 19,

,1. 8‘ IIIOGQ--'.§::‘."' '
,0. much cutouts ‘mu ‘:0? Va -{$83100 Rank

(V) 3 (0) “M
1. ‘jafififl 0.27 . 2.13 0.575! 0.0185 7
2. Zena 0.05 2.13 0.1065 0.0034 8
5. Alflh 61.84 38.30 :36:3.4720 75.5208 1
4. manic»: 0.42 6.38 2.8796 0.0854 5
5. Fun eggs 0.53 4.26 2.2578 0.0720 6
6. ‘Plant materials‘ 1.05 6.38 6.6990 0.213‘ 4
7. Crustacean remains 20.34 25.53 532.0452 16.9547 1
8- 1-‘txestod utter 15.00 14.89 223.3500 7.1217 3i______._._ ..._.___ j:_.._4-...‘.—— ..._._ _......_.._._.._.‘ .¢...7...“ FT‘. q._7—-17 V... _—y—w.v%—__._.—._._. —._ _,___._

total 100.00 100.00 3136..1€:352 V’-39.9999
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IAILI 4'-I

B.E.LA‘!l7l Inroammn or mm: mm In an _Rg0HAfl counts at
gmsmxmxja, Acvu max THE run’. 31

5001110!!!  mo DQ003301:   390.: 31!}! an
;_ _.._._;——-ca-Q -~v—~—v—-—-— _€

Roroonto
”-at g; 3 to “tn”. '5' V0 100 Rank
2.0. 088 nun an. ‘vzgzfl ,::::,_ -gflH§I(V) (ca) __ é A
1. @331 50.95 27.66 uo9.2'77o 57.3952 1
1. 11033109: 2.04 6.33 13.0152 0.5301 5
3.  mm 0.14 2.1: 0.2932 mom a‘o ‘-113     ‘
5: Mflm 0.1‘ 2:‘, 0.2932  .
6. ‘Hahn’ 0.23 2.13 0.4899 0.0200 '7
7. ‘Plant Iuto:1a1a' 5.54 10.64 58.9456 2.4007 4

’° fffi§§,°"°” 7.59 19.15 145.3485 5.9197 3
9. Digested matter 32.23 25.53 822.8319 33.5110 2

C.__4_a__._ 4.: ...__ .... _.__Vw — —-— ——-—V V ——_- —r "UV -vwv a T

100011 100.00 1Wo00 24§5.3495 100.®00
“‘“‘ . ~—w — A9‘ _— ‘“ W... 2:0

Jamar: 1971) no samples.
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SAIL! 4’

RIMTIVI DUMTAIOI 0!‘ 1009 ,.'['E& 13 1'33 MGIAW flfllllor  Am rm m wt In
rota). loot! Ii!!! 53.button: run lay. hunt: 1971.

31 Naomi.» P030!!!‘* Stand content: ago I5. V9 -2-A;-3:100 nun:no. ,,,,_ .....,,..
0300

(V) (0)
1. menu 35.33 20.71 944.0176 44.3000 1
2. count 0.54 5.35 2.0000 0.1350 7
3. lion!-III 0.00 0.76 0.0600 0.0029 1:
4. an. 1.44 1.53 2.20:: 0.1036 0
5. 3-on 0.10 0.76 0.0160 0.0036 11
6. tom puns 0.30 2.29 0.0702 0.0409 9
7. Btvqlvu 0.09 9.39 3.6915 0.1136 5
0. -nun‘ 1:.21 7.63 93.1613 4.3005 4
9° ,;'f__"’,:,"*‘ 29.21 25.19 055.0599 29.0590 2
10. '1-nut -um:-uzv 0.50 00.76 0.4m 0.0201 10
11. flumgnm 2.21 3.05 0.7405 0.3169 5
12. 01...»: -1»: 21.2: 20.01 437.5503 20.5737 3

0.1.: 100.00 100.00 a1u.'m1 100.0000
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2531»! 4‘

RBLATIVI IHIQRIAIGI 01' l"00‘.> 133348 I! THE ETOMAGE GWIETQ 0!‘
DUBSUHIEIIA AQUTA 3110121 TE PALK BA!’

Location! 9.11: Buy. Hatch 1971. ‘total 110.0! runs 56.

81. ” an t t nu.-cont- 20}.-cant-. V0 Z;g_“o° anon 0011 an I ago :303”’ volume oomua.-anon0  m to) A _L
1. Jggggg 14.67 20.59 302.0553 16.1319 42. 111:: 20. 15 16.17 325.8255 17.4014 3
3. Hbgalqmn 1.90 5.50 10.5840 0.5655 64. Zooa 0.80 4.41 3.5280 0.1804 7
5, figggflglga larva O. 30 3. 20 0.5600 0.0352 10
6. Hynida _0.19 0.74 0.1406 0.007! 11
7. Phylloacm 011.11 0.74 0.0214 0.0439 9
8. H3019 larva 0.09 0.74 0.0666 0.003‘ 12
9. Rum-..gu:m 1az-va 0.09 0.74 0.0666 0.0034 12
10. Young prawns 0.83 1.74 1.4442 0.0771 8.
11. ‘Plant matctialv 2.31 5.15 11.3965 0.6354 5
12. 0:.-uataoun mums 32.44 85.46 325.9224 44.110! 1
13. 9130-106 nutter 25.22 15.44 389.3968 20.79“ 2

‘.41. .__
_,_._.....__. "—...._

Iota). 100.00 100.00 1872. #979 ‘|W.00O1
4.. L...-.¢.. -———.7 .—v — -—~.



end the percentage 0! occurrence val 0.74. Pegufl lune
wee noticed in the eeoeeoh of 3. ‘an out 1: we auntie.
Deeelbelr and Reach. lllphenetdlo CUM-Dell. ml aeepeie
eere eenpleiely eheeni. Ina 0! teen: eyeueeee wee
pteeent en]; in lurch. fig elweed 2.13% of eeeuarenee
in December Ind tel ebeeni in all other until. Oopesel
use tend to eeeur only In Reentry and the peroeetece et
ooeu-venue tree 5.”. zgggflgg ne oeeerved In three loathe,
lpttl, Lvgeet end leach end the zeeyeeuve occurrence
p-mam» an 1.90. 2.70 end 2.30. no ennui mu
noticed wee 0.0737 in April. Yen; preene vene eheervel
ee tool cu.-in the scene e1 June. Aunt. lob:-nu: and
haul: end the ye:-eentege occurrence  from e Infill:
of 1.74 1|: leleh to e until 5.4! in engine. the 3811
mm: (c.3321) no In mm end the man: (0.052) in
‘He

Grueeeeen reeene were found te occur in the eteeeoh

at 2. mg an en. the mouths of obaomzm from an In:
any eenexee during the period 1970-71. the occurrence 3.-sued
tree I. 31311 of 19.155 in heoenber to e. nexiuu et 35.6%
in July. It obtained tun rent eeoaget the toad tteee
during lhreh when the index III M.1’oe»2; Avtth ea oeeurenee
at 29.46%. mm mm. Jun. Anguet. leveeben end mm»;
he rent wee eeeeal and during Jue and December the Iefi
vee can tune.
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fingga llonnool ton I.-opaooontd only by Mvalvo nan
am.-tn; tho math or tobzury and tho ooou-nnoo pox-oontago
III  Illfi CK ‘I33 °o‘"“o

_',1'1,nu__'_: Juvonuo tuhoo oooucrod in tho otonnoh of
2.5m; nuiurannuuutmuunuauoun
noon»: 1970 and robust: 1911. and tho puoontuo ot
ooonuonoo 1:: than units one 8.9!. 1.1:, 2.13: III‘
7.6: 1-oopoottvoly. She must: undo: val nouool In tutu
(4446:) and tho unum an Bbouhor (mozoo). run can
«to notiood only in 13:11 on November with I aunt!
ooouuonoo ox 4.t6$ tn llovoubu.

' ' 3 ‘tint atowinlo’ ton obooawol in tho
otouoh during lovonbu and Dooonbor 1970 and lohnuty at
Icon 1971. luau: ooonuuoo of 10.64% was nottood In

Doo@or and n1n_1III of 0.76% in Tobznnry. It ooourtod
6.30! in liovonho: and 5.1515 13 thick.

not oooloa won notxool only dun; April and lovooo:
whoruo and grains wore proton! only outing Fobtury.

Dunstan motto: doninntod none on othor food non
during tho months of April. Juno and Maw! whoa it ranked
(test. It ooourod in tho otomoh in on tho nontlu and tho
poroontngo of ooounonoo rugol tron 1 3.1311 of 14.09 in
lovonbo: to 3 union of 32.43 in Angeli. Ihxinn am: no
noun»: 1.: Ann (47.17co) and mac Ln luau»: (7.1217).
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1'13. Q South-rue average volume points of «onset
contents of _gg§g in day cal night
ulplou durtnc 1959-70.

11¢. 2 loath-tau average vellum potato or stomach
oontantl or 13,. 5923; 1: any and aunt «min
during 1970-71.

nu. 3-9 Month-nu pox-ocnuco oocmrroaoo of IOII
ulootod food has of 2. ‘an to: two 703:0.

713- 3 mean:
113. 4 A113
111. 5 Zoo:
718- 6 Young pnvnl
315. 7 Grultaooan romatnl
P11. 0 ‘Habit’
21¢. 9 ‘Plant mteriallfl
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:04
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3 I0-4
3
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Dung no noun or #1113 lnvootzptun 3 31511110331
vs:-tune: 13 tho tuna; thtgnotty or mama gm.
bottooldoyonintght Iooloitoodu lorthto otolyoonloo
‘oollootod {too ohooo-ootno. wool not one 5111 not woo
oood. Bnoo tho one! uoo at oopturo no on 31311331»
tho  Io:-o conorona 31.-npod into too -333:
..s...u.'.3. 137 oooploo 336 nuns uupno. no any uopu
canned of then ttohoo mat dung tho «In use
botvoon 6 3.1:: out 6 9.: 3:6 tho night o3n1oo ootorrod
to than tiohoo caught in tho night, noon: in tho 3321.7
3»:.-nine baton tho ouartoo.

, A total own: at 313 not 1203 day «man 333 1373
tioh tron night cotoh woro onolyood for this “my «turn;
tho potted 39:11 1969 to htoh 1971. rho poraontogo
ooouuonoo of otonoohai in vaztouo dopooo of tulnooo in
637 out night oolploo ooro ooloulotod and tho 2.-ooulto oro
prooontofl to Tobloo 47 out 48. from tho voluoo potato
ollotod to oooh oteooal. ocoozdng to an elocroo of 1313033,
no ovoroao tolooo potato ooro ooloulatod to: 3333 mail: by.
dividing tho M1531 voluoo potato 38331334 by on. tho ttohoo
for tho tenth by tho total nuobon of £13): onllaol to tllot .
loath. Eho uohoo with tho out: otonocto ooro aloe
inoorpoaotod 1:: an oolcuhttaa. rho ovonqo voluo potato
thuo o3J.o31.3t3d for 13: and um oomloo 13 dtttoroot oath
31:3 prooatod in rloto v11. Hal. 1 3M 2.



Lzcoanuonoo r

‘C

9 3.5 3.3 and I... ll II II :3...

9. R.« .u._R 8.2 86 3.! 3.2 S... 95 56898
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.2. .3 .3 .5 .8 .3 .3 .3 .3 .3

u u u u u u .. I3 lacs.

seal .o.....o.....  flaw 4.-ow ads 12.8

MIW

.25. 83.. 2. $2

3 Hana a8a5..., 5 4%

_ ...:. n .:m».._.....

..v 5-3

«am! flnfiaa 93:. man nan an nfinsn

. ; ..  .3 3.53 ans 3 Elmfiuuo nfialoflu



5: «oven

9 3.9 9.2. 3.» II ...... ....... ....... .6:

2.. 8.! 8.2. 8.3 3.» oo... 86 8-» 93 non!CHI: on nun hucuuaeu
am I... an; 8.3 2.6 3.3 5...» II 58 Plan»

3 3.5 23. II ....... Is. II. I... Swan

2 5.3 5.8 2.: «Van R6 m__.....~ In .25 uoiooon

3 :..R 3...» 2.4 In ....u. on... I... «$3

an 8.~ pm.» 3...» Ida 2.6 uo.«« 3.... 55 31.8:

2. no.3 3 .8 I... I... 3.... ........ ...! «and.

an 3... .«..u 2.9 3.». 9.9 3.3 36 55 .333

.2. .3 M8 .5 .3 .3 .3 .3 .3 .3

......8u8:.¢ 3.3
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3: 3. .8 2.. G. .3 3. .9 3 2.

u u .. .. u u u 3.3 9.8:

.ou...»S... «dam «Sum Sun» 22. 18.8

.13 no.6: . :3

23. 83 2. 2.2 dam: 3.3.3 amen.» Q5 H49 an mmufifi .3

nag. «nag» an 434. 4% no  man no usages naqgflm

I9 53»
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Bnuu the yen: Anna 1969 to flu.-eh 1910 (lute 111.
21.3.! ) it my be netteed that the monthly evenge venue
petnte of the night eeeplee ‘eeecel {tn 3.3! In December te
0.95 in Intel end in the sum eeeplee from 17-77 peinte in
A921). te 65.38 petnte in July. run eheee that the month];
eve:-egee Irene J.eee then ‘true’ eenutten (Io petnte) in
night eenlee ed ebeve 30 petnte in an: eagle. except for
April end llerch. He in eenlee were eveneble in lehsnery.
noun; the ubdoqumt year, Aprn 1970 to lhteh 1971 (n. V131
313.8) the average volume in the ntght eaeplee angel tree

2.89 in chine to 10.41 1n1p:1J., ehereee 1; the dey eenlee
the potnte veried from 22.14 in lean! te 59.” in septenbeu.
In the nut eelplee, except to: men. the eves.-e¢e velune
eel leee than 7 end in the an eaeplee except to: June.
Pehrnery and Hersh it use above 30 (no any eeeplee in June!)
end October). 1‘h:I.e enoee thet there 1e e clear vetietteu
tn feeding intenetty of R. fig between any and ntfit.

12,. gm. mum in an nu» had was eteeeohe
ooqletely ehrunken nth thank eene and prominent internal
tome and met at then eentened in feet item and were
co-pzocou any. the noun» etth e «cannon or feed
'1.$tt1e' aenteined trace er highly dueeted end eeeeretee
uterinle where the identity or feed ttne hed celpletely leet.
lteuclu with higher oondttione of feed ea:-e very rarely
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nottood. Goatmry to than the nah caught ta tho day
the had otomoho with vauou dogreoo of funmooo. N11
vet: for etcaaoho wore out: and thooo aeeipated no '11tt1o'
In their value ohomlng tho sun: or ,<.1i.1at1oo by canon;
of tho atoaaoh wane and onocthoatng at tho internal folio.
the toad non pr.-cunt inohlo were freak and veto clearly
ilontltiahlo. 91110 iniliootod that the fish hon jut
ccaaoaoed to food. It my be onhaoiood that while the
category '15.tt1e' in the nut oanploo 1.a tho end point
of tho procooo or ttgoottoa, that of tho day (homing
houro) oaqloo to the cononcoxcoat of the toodina octlvtty.

During the period. April 1969 to Hatch 1971 oamloo
tron night catch were available 13 all the lontho. hoopt
for February 1910. Octobot 1970 and January 197! day
oaoploo voro available in all other aoatho.

Throughout tho pottol it was oboorvod that tho
poxoontago or opt: otoaoch no very low in day oanvloo.
vhotoao it was very high 121 unfit oanplol. (Table 47). In
tho any oaaploo daring tho that your the out; otoaaoh
ranaod from a animal at 2.33% an Boptonbor 1969 to 16.61!‘
in Dooomox 1959. In April, July on! Augoot 1969 out In
January 1970 out: ctonooho were oouplotolq ahoont in day
oamloo. no porcontago o1’ mt; otonacho in the day
oaaploo for the whole year vao only 6.05% (Tabla 49). In
the night oamploa, during this poxxol. tho opt; etoaoclo
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ranged has e. 3181.!!! at 15.5815 in September 1969 to e

tannin or 61.21% in December 1969 and one; etonache were
paeeent in all the months without any exceptton (rahle 41).
and it gave a value of SL645 for the year (table 49). The
percentage at '11tt1e' eteaaoba in the lay eaeplee during
this period in 29.37 (Table 49) which ranged u-ca 3.64$
to June 1963 to 69.2% to Apr-.11 1969. In the nsght eaapne
the percentage of '11tt1e' etouaoh In 62.6! and ranged
from 52.79% in December to 83.055 in January 1969.

During the eubeeqneut goat. April 1970 to Hotel: 1971,
(ratio 48) in the day eeaplee the emty etouaoho‘ I.-caged
tree a manna at 3.03:6 an April 1970 to a aaauana e: 11.76;
in Deceaber 1970. with a value or 2.5713 for the year
(table 49). hat: etcnache were completely abecnt in my.
July. August. September and llovenhen 1970. In the nu»
eaaplee during thin period the eqty etonache ranged from
a Itnilnn of 33.33% in April. 1970 to a mzinnl ct 71.05$
to June 1970 (fable 48). with a value or 50.61% for the
whole year (ratio 49). hwy etoneoho were observed in
all the months in night eanplee during this perioa. The
percentage value or ‘little’ etcmohe in day eanple was
30.14 which ranged from 5.30:3 in fiecamber to 51.3515 in Jili
In the night samples for the year 47.55% Btolleoho were II
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2133! 49

IROUTAGI OOUURKHGI OF 3T0lflflB II IRE! IAIN CMTNOR1
0!‘ FUIIHB Sflfiflflfi T83 DIUIIAL VARIBIOH II l'lE3’;«III LGTIVIIT

II nuszsmnmu AOIPPA ran THE PERIOD APRIL 1959
$0 mm 1971

Do « f'3'. flfrlzll :.3,gfi “.

ms-7o II»; 27 5.05 257 35.54
-unw 1:1 29.37 45: 52.»
74 an andmm as «.50 1: 1.01

mo-n any 11 2.51 no 99.5:
-m.tt1o' 129 so.“ 310 47.55
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tho ootogory of 'ntt1o' (ratio 4!) onion rougol from
29.95% an Julio 1970 to 62.86! In an; 1970 (nbzo 48).

In gonorol. in tho our nnplo only 6.05! otonooho
during tho run your oil 2.871 otonoollo in tho ooooul
your ooro out}, vhorooo tho loot ooutotnod hook food
mono to vortono don.-ooo of tolnooo {tablo 49). In tho
oi-chi lolllo (ratio 49); 98.53% otonoob «rill ‘N 1310*
you and 98.165 an-1:3 tho oooonl your voro onto: Muir
or *u1mo'. Bznoo tho 'J.1tt1o' otonooho of tho 31¢!!!
oonploo ooutalnod no trooh food oowououto onto: this
oolo pulp: duootod autos. it too lntottod that, 1.: ottoot.
in tho night oonploo. tho flohoo out both thooo cotogorloo
at atonoohs (¢nu1o' no 'c-ptr) ooro not tuna; 1:
no nun. n no oboorvod 1» tho night oumu int. any
1.67! ttohoo during tho ft:-oi your and 1.845 flohoo during
tho oooond you: had otonooho nth vuxtouo dog:-ooo of funooo.
fllooo low Imluoo rovonlod that tho tooazng activity of
2. gm}; no nogngibly la! in tho night and ova it any
ooourrod could only to oeomoatol.

Rho occur:-onoo of ouch o diurnal variation in tho

noun; xntcnuty of a. gun -aunts tho poootitltty at
tho illuotnuuou bong unkod with tho tooling hunt or inc
not. from tho quolttutavo onnuoio of tho otouooh ooatomo.
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11 vol evident that the Itch led  M orultloelllg
eepeonny figflgx, enle. nee. necelepe. etc... end other
thn otueteeeenl the: fed nun: an ‘tube!’ of which
mime Q. tree the dentleai cue. whey elee ugeeted
eeue ‘pleat entertain’ but no distant were oboe:-ved tn the
eteneeh. Bub e eoupeeiuou at the diet euggeete that the
net prefer eone feed Home to ethere and 1.: order to
pick up theee favourite new from emu the urtede er
plankton“ none ermd then, 3. 5%. mete nee or the
any 11330 fllullnetlon and hen edeptet e. hens of day
feeding.

4.4. aosmnlaal or me ammo! mama or  fir?
‘M; man In! sun or man an an an 2

. :,_ t
‘Ir

‘:..

Q

to: e oeepeneeu between the etoueeh oenteate et
2. gun ttonthe Gun otlleenu.-end therein neg, date
were eveneble to: meet at the canine, an-mg the we see:
pea.-ted tron April 1969 to Each 1971. run the Out of
Inner ex-ee. though eemlee were available in en the
mantle. only eye: etoueehl or etoaeehe nth one dueetel
enter and eoementel Lnolueteae eere eveileble dung
tenet 1969: January. rebzuery and oeteber 1970: en!
Jenner! end tebnery 1971. 2131: can be utttfiutel to the
any teens; bent or the sun and the non-eveilebilaty or
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the la: aamlao during than until. ~30 in attwl. then
until can not can into account in this oonasattva away
of tin too! of tubal tron than two ditto:-ant looantiolu
Alla. during the other lath, favor day aaaplaa Iron
avanablo £1-aa tho 011: or llamas. Roma in vat-uuaa
ar not sum and than ralauvo abundance tun aach lau
during outaan aontlka and {er the aala ICIIOII alien‘! in
all the auto tho d1.¢Cl‘UIC aattar llltod fill‘ 13 0860!
of ahudanaa. ll.-an tho Palk lay, azaapt 1:: lb) an October
1970 and an Jaauaty 197:. an an mu: aoatha aaaplal may
wanna for aamarnoa an anion aaaottty 01 than ‘I020
tron day catch» their atone!» iavariably aontalnal
variation of trash and Matsttabla toad ttaaa. In abort.
data for aotul oonparilon of food at 2. gm; from tho
ou1to:nannuanat»nnnuuuuuuab1ooa1ynApu1.
Jun. July. flaptaaboz. October and inventor 1969  in
than 1970 ans.-mg the run you up:-11 1969 to March 1970)
at in A93.-11.. Juno. July. mgnat. lovaabaz and Daoanba: 1970
and in February 1971 during in aaooad your (April 1970 to
latch 1971). u this ooapartuon 91300 the gunalal. catamarans
nka duutod latter: and on.-uataeaan remains were an
uncut tflabla ramanta 9! food neat. and otmxa nka nah
aoalol and and grain won only aaotdantal taclutonl they
wore canted and only tdantxnabla toad aztaaa won him
into euatdaratua.
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; oooparot no coconut 9: the poroontop of oooruuuoo

of tattoo: food than oburvod in tho otonohl o: 2. 1g;
iron the Gulf of loans: no the an lay an aurora! month:
from April 1959 to tuck 1:71 to prnontod 11: mm: so no 51.
no tonoung ooupo:-icon 1: rule in ion: or uhudonoo bond
on tho index or 3109011402030!

Durtu the run you, (tabla so) In 53:11 1969,
onus no {mo dominant tool no: In the diet of 2. 13313
tronthoeulfotllnnnarandjnfixgxxaokod oooondtn
abundance. In tho stomach or run an the Polk Joy. during
this month. tho can too non. motto: and an. were
oboe:-Id. but tho fox.-nu dominant.

In tho stomach or run not both not an of that
and tho Pall  Jflgjggg was tho pxodontnnnt not during
Jun 1969 vhioh no followed 1:: sun in those from tho Gulf
oi’ nuns: and by 311:: and nogdopo. 1n thou iron the ran
33;. In thou months too variation of food nun nu
gusto: tn the our of llama: union that thou tron tho
talk 30:.

Burn; July 1969 the auto: of actively no an on
very low to the out o: noun: union. no author of food
than and their abundance were poor and @531 than.
oopopod was dominant. In the dint of tho fish tron Polk 31:.
though in urtonoo you for. mug; dominated in this
month. iwonuo tutu noun; noon.
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tho otoaaoh ooatoatootttohtroatho Golf oflanoaa
1-ovoalod Jovnllo nohoo ao tho aoot doalnaat non of tool
to Boptonbot 1959. Irhotoao in this aoath to too 3533;“ that
donlnatod our all othox ltona to tho diot of tho nah tron
tho Polk Ea}. In both thou looalltloo anon naokod ooooal
to tho oaaoz of aiandanoo. '

During Ootobo: 1969 in tho tloh £1-oa both tho 0111! o!

manor and tho Polk Bay 33333; In tho paoloalnaai itom» of
food. which val touovod by alln la tho latto: locality.

motto: Iran the only food iton aotlood tn tho dloi of
flohoo from tho Gulf of Ilannar during llovowor 1959. vhllo
than can a aroat varloty of ltom in tho otoaaoh oontonto
0: till tron tho Pall Bay, at which nggg; Iran tho moot
puodamlnaat lion. followed by allna and ‘plant aatox-talc’ in
tho 92401‘ of abundance.

In thodlat of flahttoaboth the Gulf offlonnarandtho
talk Bay, flaring Karol: 1970. ollua mm the dominant Mom and

too followed by ggggn an both thou 1oca21t1u. zoos
onus! Izaak la tho Polk Bay sollploo and thin plaoo was ocauplod
by guvonllo run». to tho 31112 of *1»-Iannar oamploo.

In tho ouhooquoat your (April 1970 to Hatch 1971)
(ratio 51) during April tho atonach or fun traa tho Gulf of
Hanna: oontalnol ‘Hahn’. and £131: from the Balk Bay had
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nun; on tho aoauuni ma non . In tho tone: looollty
't:I.ohoo' vol.-o tollovod by 393;; and olln. vhllo to tho
lotto: oooo 1: no ‘flame’. soon ml. also not tollouod
mum m oldoc at abundance.

In tho diet of fun from both tho Gulf at llonaor and tho

Polk Boy 3333 no tho not uolnoat non tutu; Juno 1970.
A113 ronkod oooond. non to “Q31; in tho toot 01’. tho H11
0: Nun: oonploo and tau plaoo no ooonplod by '3monllo
113110!’ in tho Polk Boy 0159100.

Thoro vex-o town: tool ltono during July 1970 in both
tho looolltlol. In tho Gull’ of  oamlel alias and loll
wore tho only noun or winch tho fox.-nor ollghtl; donlnotol
out than lotto: and in nah tron tho Poll: Boy tho ltoll notlooll
Io:-o Janitor and slim or which ;gg;_g_o_g was tho predominant on.

During August 1970. moon was tho donlnant item 1:: tho
food or tho £153 from tho Gulf of Hanna: while Lucifer donmotol

in tho filo‘! ln flab from tho Pall: Bay followed by young puno
and nllylloaalo.

In tho stomach of {lab from the Gulf of Hanna: 311.3 all

_§g_'_t__o_g_ wore tho only lion abound flaring Ilovonbor 1970 all

thoy voro oauoll; ronkod. In tho Paul: 139; smploo during this
loath tho ltom Iroro um and amongst them -alima was the nofl
prudonlnant mo.
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honor donalnuod as tho tnpntant food 110: to 13

not of the sun tron both then loeauttu dun; Doocnbfr
‘I970. In the 0:11 of manna aanplu ulna in «com in
ubundunoo next to mgflfi and this plan was wound is
‘plant material!‘ in tho van Bay lupin. Dung 15111! unit
that was I arutozévartoty or food than in tho stomach of
21:1 hen the Bulk Bay at command to the nth from the 0:11
at Mannut.

During February 1971 too. a grammar variety of not
In noticed in the Bulk Buy samples than in than of tho Out
at Haanar. In the latter can, sun. «paved and appeal. in
arts! at alnmdanoo. wan tho only Mail. In the diet of £108
from the Pan Day in thin month. $3911“ was tho soot
pudolinant ital. Juvonno tishoa ranked 110:! 1: o mgflfl.

rm particmlals given above on the diet of 2. gnu
truths Gulf otnannarand the ?Pa.1k Bayat the auto pol.-10¢
inlioato that the 13310: food constituents were owcnttally
can in both thcae looalitioo. The relative iztzportanoo at
any given ital” at one place was pnobubly «ms t o the abundance
of that 11:9: in the environment than.
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A auction at in nnlyltn or annual: cantata at
33513}; ‘g to: he conductive nan. tutu. 1959 to
lunch 1170 out Ann 1910 to latch 1971 can undo «run an
otilto huihupupouthunlootunthfluuot
llllll and in Dell luau poolud toguthttlail-U300.
can that In no quuuuvn dittunacc attend in tho
not between unit: at 2. gj run than in ucausuo.
in potassium «nuance. the potash’ 1013 point: all
tho but at puponlunco oitanol 3: out tool an an
ulnlnod unusual; as the nu: unusual own. the
tonne an parental II 20130 52. S) III 54 unoonvoly.

Inbothtluyun uuuuunourothon-baptist
nlotttuicd ‘Ila until tool of this till. During flu It!!!
you jjg nu pi.-cunt an :11 mo unis noon In hunt:
Iflolhuoucnugthuuunnttvuahut asthma
ulmn In fioptouht an 0080):: 1910 ml Java: 1971
(21. V11. 11¢. 3).  Oh turn your annual cannon:
I'll united In Booflu 09‘! with In: 196) runs; and.
thus: ants; in uocnd you then place: won count by
by 1910 all Dumbo: 1970 (lane 5!).

A11n.1Ilojgg|.m;.tutuudtooocuI.In).nIItun
tho nntbotbuh thoyouuueuptunnt 1959. lolnauul
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Oetebe: 1970 aw January 1971 (21. 111. 115.4). In llatoh
lune both the yeare the occurrence val elaoet mane
HSJ41‘ and 15.07% reepeottvely). During the that year
eextaua eoourrenoe Val to lure}: 1970. whereas the sauna
during the eeoend year III in llovveaoer 1970 (table 52).
rue eeene to indicate that anla to an equally taportant
tool nee e12. am)‘. an Lgflggg. and VII oonauned ta
large can tuee whenever available.

zoee. was observed. to enaller quenutsee ta Apru to
June. tenet. January and larch during the tint yea: and
in all the month other than Septeahea, October 197‘) end
January 1971 during the eeoonl year (21. 111; 313.5).

llegalepa, compared to eeee, val ebee:-veil an ‘I loathe
during the first year with the ebeeaoe in the aonthn of
M211. Augaet and Deoenber 1969 and rebates: and larch 1970.
But during the second year only 1: 5 loathe. In May.
Heveabet. Deouhec 1970 and February and Hatch 1971, it use

ohterved along the food of 3. ‘mg. In both the year! at
tel abeent during April (table 52).

won etego of praise eoourzed 1: hr. June. September.
Deoelbez. Jennety and larch cum; the year 1959-‘I0 rule at
tree pa.-eeeat only in two month: - In; and larch - dug-:I.ng‘ the
abutment you 1970-71.
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Eupuuu  only in Inventor 1959.

Juntltrlu Busch and Douche: 1970 during tho arm you
cnd onJ;1nlIuch19?1. It ooonrndonlqnwry tow
unborn.

During the urut your ouphautln were present 1.:
thrulnilu - Juno. Gotcha ma January; but 13 the next
you it val present only in Luault. Amhlyodl were observe!
in Juan: and Hutch during the run your. vhorou they
occurred in land: only during the count! your. Ismpodl
were prcunt ml: in no main or each your 1. 0. June 1969
and rain.-any 1911.

lylid was pa:-nut in Ofloboz. December and January
“tint the you 1969-7o cm: at in observed only in Euro!
at the you 1970-71. Ann; occurred in two month: 
Ootoboc ud Jmuuy - during first year and in that month: 
lhg, Iovonbo: and Dumbo: - during name your.

Oopopod an action! 1: In: to July and Investor to
January 1: 1969-70. 1:11.110 it oocrurrod only in my and

robust: in 1970-71. $3.133 showed a hiatus ooourrcnol
during the nut you than 1: tho noon! you by appearing
in tin maths tn the nut and turn south: in the «coal
233:

tons pun no ruprountod an 0 anti: during that
your and 6 math: durum second year. The poroontggo



-140
.. ..,.¢a_

eoeerreeee one eleo hifier in first you: then in the eeeocd
yeer (Pl. VII, 11;. 6); llexinen ooenrrenoe we noticed in
ale: 1969.

Awneeeoeen rennin: eere observed in high percentegee in

the eteneoh or 2. 5333,; in ell the ncnthe except February 1910
during tiret your end October 1970 during eeocnd you. The
nerinnn occurrence in the tint year even noticed in June. but ’
thie had only eecend rent in the eeounl yeer. lay. in second
year. bed the naxinnn occurrence of crustacean roneine which
one second in rent during the tiret year. an en average. the
percentage occurrence et orneteoeen rennine wee little Elfin
during eeconl year then the first year (21. V11. Pig. 7).

inch; nollnece, bivelve lervn eel represented in both
the year. in Hay 1969 end February 1971 with as high peroutege
of occurrence in eeoend year. the occurrence ct one @3333].
ll Jennery 1970 and one Iqllll in April 1970 were ooneidered
only ee eooidentel.

'IiIhee' occurred in April to July, September. October
end Deeenber 1969. in Jeeury end lereh 19701:: the yen:

1969-10. end in April to June; Septeneer and Deccnher 1970 and
February 1971 in the year 1970-71. Ihcugh the Juvenile tiehee
occurred in here nenthe or the tire’: year than the second your.
the peroentue of occurrence tee eonperetively higher during
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the eeeonul yeer (21. VII.  8). She nexine ooou-renoe
wee observed in lley during the tint you‘. while the 3311
Guru; the eoooul yeer tree in aopteeber. I1: eppearel thet
th:le nee wee preferred by the tan end wee oeneueee an
leue queettuee whenever eveueble. use an ease were
noticed in the eteeeoh of 2. ‘Q 1| 611301959 ell! lhreh
1970 during the uni veer. ehereee in the eeound yee: they
vote preeent an £9211. Jlne end levonbet.

the ‘pleat eete:-tell‘ were preeent to: seven eoatbe
in end: year. Dunn; file: end ootober ot both the yeere it
we! not tepreeentel. In 1969-70 11! ‘III ebeent In Deoeeber.
helmet: end lletell eleo. 31:11.0 it true present in theee loathe
during the eeoond net. Saintly. dun-tn; the yeer 1976-71
11: was abeent in Hey end October end eddtttonelly in July.
Aecuet end Jentury, while it I'll present in these nonthe
to the first year. 9119 main»: oooun.-canoe wee noticed an
iloveebes 1959 and lead: 1971 for the tint end eeoond yeene
teepeouvely (P1. VII. 31;. 9).

nuoeted eetter occurred to en the months free
April. 1969 to llexeh 1971 an very high peroentegee in Beth

the teen. Duh eoelee end eenl creme were pxeeent during
both the nets in eejerity or the loathe. their ooeuu-euee
wee considered on eootdeatel. anizutene.
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run 54
; oommxsml or was man or rnrounmmon or vmwua room mm
0r 45m;m an-mm! mus man man. 1969 :0 mm

1971 (Noun Mrs Ion run 001.! or nun LED was an BA!)
1

01. not W,“ “°.§_’.§' _ ..30- 530-0 April in on. July  Au. 3.».
1. ‘mm 1969-70 0.0570 31.5231 16.0500 1.6507 1.0274 4.3670

1970-71 7.7577 55.1341 17.4544 3.5816 1.2814 c...

4. inphnultd 1969-70 -- -- 00.0013 - -- 1970-71 -- -- --A -- 0.0010 

7.  1959-70' -- -- 0.0005 -4- 0- 0.0003amino-71 0.0700 -- -- -- -- 0.0010

9. ram 1969-70 .. 0.1332 0.0164 -- 0.0147 0.0469
’""" 1970-?! 0.0094 0.0235 0.0329 -- 0.0100 

10. 1113 1959-70 4.5950 2.4333 0.0705 0.0004 -- 0.3577
1970-71 4.2452 1.1793 0.3074 0.3009 0.0100 0.4552

on 0,2302 -. an. an. -up
_.,_

_.-..
———‘-H-—w—»w——y
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.1. 1»... ,,_,_ -  0 590% W...'00  03‘ 0 3070 DCCC ‘I30 705.. E
‘. 331:1] ‘Q59-70 15.5323 30.0260 12.3917 0.1034 "- 5.3454

3. Anpttpod 1959-70 -- -- -- 0.039! -- 0.0012

4. Ephauuld 195$-70 0.0599 -' -- 0.05‘? '- "

9. Iflwfld  cu on an" ac no on
5. 0000000 ‘Q59-70 «in.» 0.0034 0.0033 0.019‘ -— «‘970-7‘ --E -- -" --' 0.1‘§B an

ar“ 1919.71 .. .. .. .. .. o,o2c3
""'  09°02‘ """' """" "'

9. Ion: 1969-70 0.0010 0.4607 -- 0.0430 -- 0.0032""*"""" 1970-71 -- -- -— -- 0.0170 0.0490
10. Ann. 1969-70 1.4736 6.6106 0.0153 0.0335 -- 9.5109

‘970-71 -- 17.3904 0.1933 -- 0.5500 13.0970

3970-71 -‘-- 0.0193 0.1053 '-- 0.00‘ 3 0. 4358
:-Goat inmt.
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310  "‘: _  __* ~ W 1-can
l°- 110-1 ""' Ann may 9 June July ma. 0.».
12. rhy110- ‘9‘9'7° -- -- --Iv -- O.'30‘5 

1970-71 1.4907 0.0427 0.0332 0.0060 0.2164 ..
14. 111-10 1969-70 .- 0.000: 0.0045 -- -- 0.00091970-71 -- 0.0070 -- -- -- -
1 . can
16. Grultn-» 1969-70 6.3466 24.0513 10.3326 0.3206 0.9322 6.9090

ooul
ram 1970-71 13.7190 24.07» 19.1407 2.4199 2.6946 0.7493

11. 3110110 1969.70 .. o.ooo7 .. .. .. ..mm 1970.71 .. .. .. .. .. ..
(3p1rato11A1 1970.71 .. .. .. .. .. ..

'90 3Q‘3‘ 1959'-70 1-0 I-0 0- -1- ---I- «In1970-71 0.0017 -- -. --» -. -.
z0.‘r1aa1 A969-70 0.0519 -- 0.0005 0.0030 0.0256 0.0005"“"‘-“' 1970-71 0.0159 -- 0.0519 -- -- 0.0659
21. 9130-14 [1969-70 76.9070 31.0033 33.2424 97.9062 97.9940 05.6207

3”" 1970-71 60.0834 5.2333 62.9335 93.2190 95.7121 87.6910
2:. run: 1969-70 -— -- 0.0022 -. -. “9 1970-71 0.0026 -- 0.0107 -- - 
33. ‘H-III!!!’ 1369-70 0.3103 7.3973 0.0468 0.0060 -. 2.7494

1970-71 11.3829 2.9964 0.0233 -- -- 10.626!
24. Fun 1969-70 0.0029 0.2228 0.0126 0.0302 0.0007 0.0470

-«-10- 1970-71 0.0006 -- -- 0.1461 0.0216 0.0407

mi” 1970-71 -- -- -- 0.3296 0.0235 0.0906
:90nt1nud _. _..__n
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a. loot ,m_ __r_ ~ u0m§9___ A"° ““" out. now. 7136. W Jan. 23.. nu.-on
12. run)... 1959.70 .. .. .. .. .. ..901  no can as do cub1!. Zoo: 1969.70 .. .. .. 13.0027 .. 2, 3729

1970-71 -- 0.0000 0.0076 .. 0.0015 0.1409
14. I601: 1969-70 -- --1 0.0074 0.0096 -- 0.00671970-71 -- -- -- -- -- 0.0020
15. Bupuu-id 1959-70 -- 0.0068 -- 0.0143 -- 

=-IIIII 1970-71 -- 15.5676 14.2320 0.5045 85.0555 55.5514'7; B"B1'.  no no on on and cc1'9“ 1970-71 -- -- -- -- 0.0759 
18. Ga-frond 1969-76 -- -- -- 0.0189 -- 
19. aqua 1969-70 .. .. .. .. .. ...on up no any -on on
ao.‘2un1 ,1969-70 -- 5.9287 -- 2.11106 -. ."-“rw-0 1970-71 -- 0.0474 0.4745 -- 0.0090 0.4705
21. Wanted 1969-70 73.9406 49.8554 05.5539 90.0042 99.9779 65.9100

I-M0! 1970-71 99.9214 68.1255 66.7388 99.6955 51.7521 40.0405
2:. run up 1969--70 -- -- -- -- -- 0.0260
2!. Wuhan‘ 1969-70 0.0305 -- 0.0624 0.0293 -- 0.0539

1970-71 can 0- 0.0040 -0 ‘.9030 --I
24. 3181 1969-10 0.2261 0.0559 -- -- --v 

'°"-" 1970-71 0.0472 0.1179 0.015: .. .. ..
25. Band 1969-70 0.2121 0.5965 -- 0.0316 0.0221 0.1600

mm 1970-71 0.0514 0.1954 0.1714 -- 0.5577 
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flme it an: be observe: thet the major food tteee.
each ee hgflg. alien. eecelcpe, crustacean teminu, ‘fiance’
and ‘plant uterine‘ did not ehcv my mac: vu.-tettene in
their ccauuence between the yeeze end readied ee the mic:
{cod new during these ccnaecuttve years. other item which
occurred ee ted in nine: qnentitice am not ehce any
regularity G»! correlation in respect of use end their
preeence or ebeenoe ee {cod in these yeese. lac. it could
he seemed um these ttene got gate the eternal: cf 2. mm
tnctdentally eleng with the mac: food item.

4.6. oacmmumon an? ma)» mm m mazoca sue Gnome or

uee-etee enalyau or 2. mug and the {cod iteee
ccneuled by ditto).-cat one pause was made to undo:-steal
whether there 1e any specificity or eclectic: te: 6.111».-eat
iced jteae )1 flehee belcngsng to different use grape. Per
the pnrpeee the xtehce were gr.-cued into 5 am. mime grcupe
end the percentage occurrences ct vertcue iced item in the
eteeechc ccutente of tune! belonging te these one ca.-one
were  for two consecutive yearn from April 1959 to
leech 1970 and 5931.1 iflo to huh 1971. file deiefll cf the
date are pzeaented in 20.13100 55 and 56. !he use range during
the first you: was from 46 to 165 an. and during the usual
year 66 to 16! 3. hi: l‘Ic&ch.s: eefle me! included 1: $310
etely.
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It may be observed iron the rune 55 and 56 that

Incite: tree the acct zlnpcrtent food non of B. 1331;
preferred by all the cieee cf fieh Iran 51 ta 150 II.
(P1. VIII. 113.1). 513.3 wee found in theetcaache er
fieh gengim Iran 106 to 165 II. (P1. VIII. 5'13. 2) and 1!
occurred elaeet manual: in an the use acme titan
thie tense.

Zcea (11. VIII. !‘I.¢.3) was noticed in use sreupe
belonging to else re.:'.3e 120:: 56 to 90 m. and 111 to 155 m.
I‘: see not cbeazved in a one ‘image 1:0! 91 to 110 III. The
percentage eccanenee wee mum: in eeaue: ene page than
in the bigger one gxrcepe. ileulepe wee tend to econ ta
renqee Iron 76 te 90 u. end 106 to )5! 3. only (ELJIII.
I13. 4). It cculd be nctzlced that like teen. aegalcpa elee
occurred in inc:-eaetnc pee-centagee 13 enaner eue creupe.

Phylleecna. meme, a:Iph1.poCO, euphancide, iccpede, zgggnmg,
531” and rich eggs were noticed only In nchee above
101 In. use. fheee iteae occurred in very lee perceataaee.
fiyete etege of crane wee noticed In a one range Iron
66 to 80 III. and 101 to 140 In. with high percentagee in the
tonne: group. Gcpepcde were predominant in a size range cf
56 te 100 II. ()1. VIII, 21;. 5). they were also noticed In
Mac: pexccntuee in the cue tango (ten 131 to 155 m. Yeung
prerne were eaen tn the etmach er run belonging to a use
range tree 66 to 150 II. and they were tcend tn mczeaetnc
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poroontugu in than hung the length bonus 66 to 119 Q.
(21. VIII. 115.6).

Another food item found in the staunch of an of all
tin can gone in higher pox-outages no ctunaoun nasal
(21. VIII. P13. 7) and this 160: was alnolt equally dominant
in an the use aroma.

Bzlvalvo Larvae vote new in ‘she otonachl at run: of
touts.-iotod 01.10 tango botnen 06 and 100 n. flu; use also
noticed in the one group 56 - 60 n.

'r1ohu' were noticed tn the diet at uni: ranging has
66 to 165 U. and they noun-od_ almost national: in an an
:1-can or this out man (P1. 7111. 113.8).

‘Plant 311021313‘ were found in the attach of no 0!

3 sin tango tron 81 to 165 II. (11. VIII, Fig.9) nu was
dominant in the 81 to ‘H0 at. an range. Digeatud satin
nu pa:-Vount in the stench of ash» or an the 8130 group:
fun 45 to 135 II.

Iran the above data it could be noticed that mg};
and zwutnooan I-casino were the item which taro oouulud

by fish or all the also gtoupn. other food item oonnnod
by tunes boloagmg to I cut run or use cream can 2000.
young prawn. ‘tuna’. and ‘plant materials’. Alina. nosnlopc,
phnlosoln. mm. unhtpoda. turd. » gmu 3-4
fun 05;: Hero dominant in tithes above 100 ml. vhorou othul
like «opened». and bivalve larvae were 1-entriutod to tutu
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PLAT! VIII

Percentage occurrence of nae selected food ttene
in different use-greupe of 2. 3933; to: two gene.
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honouring bolov 100 In. 2?-ooo. nogolopo. won otogo or
promo and oopopodo ooro ohoorvod 1: htchor porooatogoo to

run bouncing to nollor otoo noon than In tho lorcor
o:I.oo y.-oupo.

In gonorol. 11: my ho ooounod from tho auto prooontol
obovo that thoro woro no puma; ohncoo to tho not or
2. gun from ononor otoo to bigger otoo. Tho. not
opporontly dopulod noro on tho ovotlohtuty of port 1ooJ.o.r
oroouon than on on: othor tootoxo. rho only ohongo that
could ho nouood woo that, no tho t1oh grovo baggor tho
author of ttono oddod to tho 4:» tnorooood. It no oloo
nottood that tho olonor tuhoa gonor-:11: oonouood tho onnou
orguuono tron oloog thou: fovourtto tool mono.

4.7. WIDRIC OI FIE

Shoo 2. on); no oboorvod to food only of on tho.
ouuploo oouootod tron do: ootohoo olono woro oonoulorod for
this otudy. Duran; tho two-nor portod. day oooploo voro
not ovoiloblo in rohruory and ootobor 1970 and January 1971.
llohoo with otonoho cxuunoa on '¢or¢od'. mu.-. '3/4 ton’
and ‘Y2 1111' ooro oonoidorol to luvo oottvoly tod. fho
poroontoao ooou.-roaoo o1’ thooo ootogortoo In dtttoroni Ioutlo
to proaontol tn Eohloo 57 and 58.
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he: 1'13. 2 (Plate 11) it aay be notieei that eating
bail and fly 1969 the aajerity of the tie): were poorly ted.
ehereae in Jme the percentage of the aotively fed fish ehevel
an increase an! it reached the Ionian: in July. In mall‘!
there no a euidu 1.1.1 in the percentage or the aotiveiy tel
tieh. A alight tile use obeezved in September. Lain in
October the majority of the fish fed actively and this tsenl
oentinael till Jamnry 1970 with e peak in loveube: 1969. In
Debrief! 6-: Ilalnlee were not available and in much 197o the
pea-eentage of van 2.4 tieh ehored a tan and the aajority
were in poorly ted condition. During the eeoond /year period.
in April 1970. unlike that of the previous year. the pereutege
at the actively fed and poorly ted tiehee were alnoet titty
titty. lit in lay there tree a eteep tile in the percentage
of actively ted fish which ran followed by a tall in Jae.
Again. ia July the nnioxity ted -actively. vhoreee ia Aucuet
the condition val sue’: the revenue. Most of the lien were
actively ted tron fieptenbor to December resulting in a eeeml
peak in flepteabez. In October 1970 and January 1971 day
eaqiee were not available. In February and Hatch 1971 the
njerity were in poorly ted condition. ae no aotioed in
Hatch 1970 in the previous year period.

the variation in the seeding» iateneity were further
etudied baeed on the maturation oi’ the (ion and the value
peiate attained by eaoh etaaoh. ainoe 50% ot the till: eatare
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at 132 3 total length (eee pagee on use or tia.-at maturity).
they were gained into innature (below 132 an) and nature
(138 H and above) fish. The tieh caught in day time only
were en-ined for this etldy. the average volume peinte
at etenaeh oantenta in each month to: the two geupe vexe
ebtainel by dividing the total value peinte gaiaai by all

ateaaohe by the tetal nunbet or stomach: that oeatsibutel
to thin value. hty stomach: were excluded hen thie
calculation. their incidence has been indicated in oaneotiu
with diurnal variation in feeding habite. The details are
pzeeeuted in lablea 59 and 60.

Drain; the period Avril 1969 to larch 1970. for
immature tieh, the average velme point at eteneb eanteate
Ital Mallet than the average in the vbele year in June. July.
August. Ootebea. flovonber an! January. for nature risk it
In him: in October to January. During the eabeeqaeut year.
ta-ea April 1970 to Hatch ‘I971, the average value peinte fer
imatuxe tinh was higher than that for the whole year in
hy. July, Septefle: and December: tea nature tieh it vae
higher than bl average during April. lhy. Ieptenhe! afi
Ievenben.

Elle average volume point: for the pooled data of both
the eategoriee. namely immature and natue nah. vane
eetinatel month-viee tor the two years tron April 1969 to
latch 19?! and the teeblte are pxeaented it Hate 11. fig. 1.
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mi. 59
Avmes vows: some or aouan counts or fl ;m;

( APRIL 1969 .. man 1970)
_‘—

E12913 PIE KAEURI Fla: —*nuu.u "W
Total 1!ota.1 norm rota" total 1703330 g... nu

nut” Bo.o1 voluu volunn No . or value volume inniulonot point: punts tut pout: point: an ntuoof an or :11 antho no. the ato
» ~ fiafi“ __,.——.;_ A _ - 1 “W _

bra 14 190 13. 5'7 25 500 20.00 11.69
by 53 8000 $7.74 66 1930 29. 24 33.0!
has 40 2790 58.1! 10 250 25. 00 52.41
July 18 I50 10. B3 1 20 20. 00 CC. 91
Austin 7 S40 48. 57 so 16. 00 S3. 00
septum: 37 1430 40.00 80 16.00 37.14
ootobu: 14 700 50.00 18 310 45.00 47.19
Iowan: 20 1510 65.50 14 580 41.45 55.59

January 13 aoo 61.54 10 430 43. 00 53. 48
tuba.-Int: 10 81101.3
Inch 17 540 31 .76 16 740 23.46 19.1?

Grand total” W I
-I4 24: 11:20 46.70 tea 5790 30.30 39.79uncut

Qty stomach am: inclflod.
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SABIJ 30

AVERAGE YOLUII BOIIIS 0? 3'10!-AG 0W‘I."fi!fl OP  fl‘
(APRIL 1970 - 141.863 1971)

In-muons ‘ixfi  E 13! : nu_° ‘ ° for to
103.1 volume Mango total volume Average 3...“.3'” 3.,“ no into Vanna no. of point: volume 3““.3 of all points tut at all points W‘HO $30 1:.‘stencil M M stench: _. _

Anal 84 930 30.75 40 2110 52. 75 47.50
In! 69 3570 56.46 19 950 50. 53 55.18
JCO 41 1100 26.03 30 800 25.57 25.7‘
July 14 I00 57.14 3 50 16.67 150.00
unit 9 390 43.33 6 90 15.00 32.00
October I0 3012!»!
Novena: 11 480 43.64 8 380 47 . 50 45.16
Dwain 15 970 34.62 9 210 23.33 53. 64
January no BAMPLI
forums: 41 1510 36.83 21 320 15.24 29.52
but 14 220 15.71 40 1020 25. so 22.M
Grunt Qotnlall 246 10880 44.83 177 6020 34. 01 39.95noun
bk: ltolaohl not inclined.
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PLAT! IX

llonth-oloo ovorogo volnoo (polntohot otouohoontonto of nnotuno and notnno 1 ho (poolod)
or 2. man to: two youo.
Honth-oloo poroontago ooourronoo ot ncuvoly no
not of 2. 3533; for two you-o.
on dlonotor troquonoy polygon of tho ontorloc.
Ilddlo and pootorlor 1.-oslono of tho right lobo
of o notwo ovary (ltugo V) at 2. gun.
Oonbinod ova dlonotor troqwonoy polygon or throo
roglono of tho right lobo of tho ovary of 2.333;‘.
on dsnnotor 1'1-oqnoncy polygon of tho ontortoc.
Ilddli and pootorlor rogtono of tho lott lobo
of tho oono ovary of 2. ‘mg.
Oonblnod on dlonotor troquonoy polygon of tho
throo roglono or tho loft lobo.

7--is Poroonugo treqnoncy polygon or the own dlnnoton
noaourononto (in nloronotor dlvlolono) o!
D 3331; in dltteront otogoo of utnrtty.

Etngo I 
Btngo I1 ..
Btago Ill 
Stago IV ..
Stogo V 
Stage VI ..
Stop V11 A ..
Stan V11 3 
Stogo II B 

lnnaturo
Dovoloplne lnnotuno
maturing
llotuzo
Advonood notnzo
Rlpo
Port ially spout
lull: spout
Iiocovortng opont.
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the ennui teenage for 1959-70 and 1970-71 use 39.7! 301110
end 39.95 pence reepectively. During the first year the
ecnthly average or the venue pctnte reached ebcve the
ennuel average in June. July. October. November, December
end Jenner: an 1: the second yen: in April. Hey. July,
Sept ember. Hcvefier end December.

Free the above data it «can tween that. in genezel,
the xuazng amount; val mane: 1n nature run than an the
nature ash. in both the years. In cox-tun months the toad.
uc intenuty was mg: and was above the entmel average both
In znrnatux.-e :2 won an in state fish end in other ncnthe
M use 1011 showing that the verieticne in feeding ecttvtty
ere not related to actuation.

4.0. manna minus  anmaxvnr

Du.-11:5 the course of the exantnaticn of stomach

contents and Mai: 01' food of 2. gm}; certain interacting
obecxvnttone were made cn the facing hebttc.

Q. gmghee got esmllandteninelneuthenl
cencequenny ta patented fr-ce ceneuuna hue: feel
perltclee. It lee been cbeexved that Q. n_:_g_u;g, in mtnly
e ncplenkten teeaer. who preferred tccl tune were. in
general. elmpte and slender Icahn like 1331131. sun.
«phat-11-. mm. some mo offilainmna 6:99.. uto
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Sene exceptions. of contee. occurred but they were invu.-ietl:
Snell. like eoee leavee. zggnflg etc... or were soft and
thin like nemlepe end _ph11l0l¢ll leevee. All the tool item
eere evalloved whole and in the freshly fed atoneehs they use
teen! in the full for: and ehape end were closely packed.
the elongted food items like 1333;“ and alino. eex.-e folded
in e oi;-neg manner and the hroeler items like phylloeole
were folded lozzgitudin-ally and vote oloeely peeked without
en: lose or opeoe. ‘Eheeeo teeteeee were clearly vieible in
the Bale of ganged and fully ted etomachl. The elengete+end
1-ether etiif orgenieee like juvenile tiehee were pedted
longitudinal: ineide tho etoeaeh without any epecifio
otientation of the head of the prey. indicating that Dam‘
oetohee the prey both tron front and tree rear. In use
inetencee heedleee fish were eleo noticed inside t he eteeeeh
which reveals that eoeze eert etbiting also takes place.

when _heceeso.:.-,y. especially, while praying on the that acting.
eliatly larger young . The presence of lexillexy
teeth in 2. gm,‘ also mwporte thie interenoe.

The etonech of Q. gnu eozeetinee contained
exclusively certain food iteee like jmflgg. alien or
Juvenile fiehee and in rare cases coca lazrvee, indicating
the abundant eveilability end the preference about for not
itene. In eleoet ell eeeee of the well fed etoeeohe it no
noticed that one of the item clearly dominated over ell other
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item. indicating that the tie}: rod mainly on the pnetexrei
item first end it any space left in the etomoh wee fined
by other Ilwplenentary iteue. The percentage occurrence of
three dominant food item namely 1.391.191. slim and fieh in
the well fed etoaeohe o:t° 3. gnu in various months. along
with their volmetric and nunerioel eeaeeauente, are presented
in Ieuee 61 no 62. In thin enelylia the well ted etoneoh

inolndee ganged. full and  tun etoneohe only. From the
teblee it my be noticed that in December 1970 a. fish
neaeu-in; 122 In total length oeneued 370 nunbeae or man;
at e stretch. the eexiuulnnnber or alias. noticed tree )5 in
levaber 1970 in e epeoinen ensuring 151 m. Similarly in
the stomach of a fish neaeuring 130 In total length in by
1969 end enothe: iieh measuring 129 an in an 1970 oenteinel
102 nuebeee or jtvenile tiehee each. an occasions . when the
etoneoh or a epeoinen was mainly occupied by one food item
and the neat were digeetod matter, the latter was nothing
one other than the digeated pasta or the major ital. ‘this
was clearly evident when the stomach no filled with fimflgg
at elim em! crustacean romaine, where the crustacean 1.-euine
were only beckon pert: or $1.11: er clill. All these
ebeermtiona indicate that 3. gay hae some preference for
ggijgg. alias and Juvenile fieha-Zn, eepeoielly opeoioo O1’
‘nanny eto.. and fed vozaoiouely on these organism. if
they were available in the cu:-omdingll.
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TABLI 61

an 70002111310 um Human mm or ran won row mm In rm
want. In women 01 fimgn ‘mg m vmxous mums 1'03 mm

mm 1959 - 1970“ 7.0
Ioroontnp Ava-up V0130 at {col lfic at out'“- ammo. 01 st 1.: s on ounnuu"°'“" 0‘ R: :3 hot .I..1':'.. 0:30 05"‘ :3 tho annals“'3 tun stench otonnoh V012# Run 5702030 Hugo noun

ct) “<23” (3) *‘ <4)" "" " (5) ” <62 7 <7)" " “co: co)
A0211 4 1:01.13 1'11'9" nu. 90.00 00.0 43.95 52.0 5- 6 5.5

nun 50.0 70.0 73.00 16.5 1- 4 2.5
In: 10 mg“ 12.5 70.0 20-24 22.0 ‘ 21-23 24.;A113: 311 A11011 87.5 84.3 40-95 75.1 1.102 25.4

nun In
run 311

any 10 jmggg 100.0 02.0 70-90 07.3 21-295 166.0
Ann £11an an .

Au. 4 13311;; 100.0 75.0 69-98 78.3 23-42 20.0
nun H11run In

8001.11 nuns 36.4 70.0 69.90 01.0 39- 70 51.0Ann In
not 63.6 00.0 98-100 99.4 2- 7 4.1
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“W1

(0 (2) (3) (4) (5) (6) (7) (B) (9)
00¢. 15 figfln 73.3 70.2 50-90 74.0 239205 90.!

Huh ‘.7 60.0 69 69.0 I 1.0
luv. 10 man: 30.0 00.0 40-70 60.0 43- 40 46.!L113    50.0 2-»  ‘.0run in

am in
non 40.0 80.0 70-00 75.0 6- 9 7.5

J-In ‘ mm H111970 Ann: In3131: 100.0 00.0 00 00.0 1 1.0
305. .9
mm 7 Jam; as 00.0 15-95 95.0 55210136.!‘

nun 71.4 00.0 40-950 70.0 3- 22 10.0
310! I11
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TADLI

233 VOIuH@RIO AID IUIEIOAI. DATA 0? IE1! IMJQ I001} 1233 II III
nu. rm stamens m 5m5 :5 names nouns m an

110. am in pore food or
limits .1  °°:§’§::3‘ 333", «nag. at 1.: in annualact 1”.’ ."““u stench ulna-: : -"""2 f“'f"!51) (2) m (4) (5) to m ca; (9)
April 25 @113 16.0 00.0 55-100 50.0 55- 05 60.0

Anna 12.0 93.5 40- 55 45.0 12- 20 15.?
run 72.0 95.5 40- 95 70.7 1- 15 6.0

kg 11 nun; 10.2 90.0 55- ‘I5 55.0 10-120 05.0A113: 1°02 9°00  ‘O 5705 .3  900

Jun 0 133313 75.0 75.5 60- 90 70.5 29- 05 55.2Ann: 12.5 100.0 60 60.0 6 6.0not 12.5 60.0 85 05.0 2 2.0
July 5 jaflflg 100.0 02.2 70-100 91.? 21-395 166.‘!

211m 311an an
Aunt 4 jgmg 100.0 75.0 65- 00 75.0 25- 42 20.0

Ann I11
run I11.

nu. I11
Inn 100.0 00.0 00-100 07.? 5- 11 6.

308001330 £70108.

___._._..__.... _..¥ .____.___._._.._4.__;

YEAR 1970 - 1971

Volnu or 2666 labor of :0!

50I'I1.If:—— -:* _j_._.._L _a
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(.2(1) (2) (3) (5) (G) (7) (0) (9)
000. to sun.
now. 0 gang nu

All-II 100.0 75.0 65-90 00.6 3-36 13.5
run an

900- '3 Jams 100.0 90.0 65-100 90.! 55-370 199.0nu. an
run an

Jan‘9'" ‘ 223.0! 100.0 60.0 40 40.0 41 42.0
mm I11
run am.

hi. 5 hang 60.0 73.3 40- 4! 45.0 95-3! 35.0nu. in
run 40.0 00.0 50-00 70.0 4- 1 5.5

Inch 1 Justin 42.9 60.0 70-00 15.0 45-55 50.0
Ann 57.1 60.0 40.00 63.0 0- 9 7.!
run 311.



houiheeetnae oftheeteueeh ooetente 1% auto
untested int 3. gm}. teede on the surface en lo e pleektu
feeder. preylna on Ieeplelkten llke enelle: enl lervel
en-ueteeeeee. juvenile en! lervel tlehee en! eoeeelonell:
plat nterlele which ere hue et eeeweele. The tunnel
variation 13 the feedlnc heblte has been described eerllew.

He oelnlbellel nee we: been uotleea la the cue er

Egan; la the «us. or this eta”.

‘re’-: 10¢  .‘..'!'*.\_'."

To are e oemezleea of the reel. 91 figgjgfig 33335.
the toad otgmggngngnngfrulmannteuneeleo
ensued dung tine perlel. fluttlelnt nfiee of epeelnue
at sue epeolee wee not evelleble ten nendepel ea.-ee to any
oil a dotelled etnay. Ho. e quenutatlve anelyele e! the
etoeeeh oentente at e tee epeelneu of E. nnfinfl tron
duddnlore. lhndapan, Tltloeeln. Ianyakuearl and Vtshlnjen wee
elee lele dua.-Ln; the tee yeere 111 1969 and 1970.

use epeoleeu or one tense 185-205 a total length
eere eelleeted ta.-on Ouaaelore in April 1970. out of title
3 had navel: 10-! on mum -1-. -nu. nee-lope. mule
puns end uruteaeen reeelne. the reet nu poorly ted
etoneehe. 1'1.-on flendepen eree. 15 epeolnene were collected

1:: Intel $969 free ehore-eene catch at Puhnedelg eel theee
teased le elee between 104 an 175 u. no real lieu were



mm It. run. you; pnene. Lune. end uuteeeen cane.
She average feeding Index eneeed that tneee epeelnele ted
eetlvely. In Aprll 1969. 3 epeelnene or else tense et 170-110? n
eelleeted non enere-eelne at Beneeeennn Bend (leneeeennl

Ielend) and fed en tun. ellle. you; puene. gnmflg ID.
in erneteeeen rennlne. Genennl teedlnc lntenelty wee peer.
In rebnnu.-1 1970. 7 epeonene ranging between 15? em 16‘! D.
collected 2:.-on nndnnl pelni (Raneevenen lelene) vex-e ell
with enpty etelnohe. 20 epeolmne collected. ha Dlnlluellkedl
(leneeearan Ielena) caught an shore-eelne in Auceet 1970 zenced
between 122 end 134 in total length and their etemehe were

an an the toad ltene were gang up.. an... run,-annoys.
oopopodl. zfifillae no. 3000: man an ow.-unseen n-use.
nuns, 3 epeolnene eellee‘:-:4 in octeben. 1970 tree the emce
eelne eaten at Pnnullnlnn (rut Bey) ranged between 14'! all
164 3 end all had eat: eteneene.

111 M18103: ‘V969: 3 Oeeclnene or 3. muflfifl renal-3
an use between 125 end 143 an were collected tron ‘huoenln
end all the three use eqpty etennehe.

Free Kenyeknnerl B epeolnene were evellnble tn April.
1969 in the use nnnge of 114 - 185 In. on the avenge they
bed e peerly ted etoneeh. the feed lteae noticed were 11¢.
mm or. ellu end onnetnoeen

lren vamp: (Anne: Bee) eelplee were evelleile
tea ebeesvetlen tee tee nenthe in In: and Hovouber. I969.



off]
23 apoolnoal oollootod in law. 1969 worn poorly toll and the
9°04 1“-I '03- man: -3.. nus rum. eon-sou. mu Ip
tuhanl ouautcoon amuno. The use or the apootunn ranged
between 152 at 179 3. In llonnca. 1959 clothe: unpln or
so cpootnun. ranch; button 154 and 170 —. were awnuublo

£1-on vuunan which had tel acutely on uni-QC. Inn. run.
you; pan: and crustacean taunt.

atnoo adequate amber at upootuu or 3. hugnfl In
III not availablo locally. throughout the year. wither a
detailed“ stay of the {coding habits no: the usual Vatican
II toodtnc could in studio! In this special. Haunts. fro:
the above observations. Lt my In and that than Ipoctu also
to s nocpluskton toodor. 11159 2. gm‘, feeding mainly on
sunny: and larval oz-untuounu and young and 1:1.-val tunes.

The food and feeding habits or two Ipooiu of tho
0-In-msmsns. nn-1r£.u-;_m;l_c_:.;sma.man¢2- mums.
have been studied by uvuul 0321102 rotten. Dovuunn and
ouuuamru (1945) obouwod mi opp. u aurfnoo fusion.
fauna nun; on plankton an occasionally on white-but.
Vuumngluvn (1950) Indian the food of both thou opootoo
nlenavttlucruothortuhutrcnlhdru count and tuudthnt
the road at yfiflfln Opp. holongod to thaiggpiclooltnnl.
oopopoll. lhonn. Braohyu-a. Anounn. mun. otho: htcuonnou.
Btoutopolo. autumn tannin, iiwiolluon. vegetable nutter.
wutognuhn and annual Influx. flnia to only I very budcntogortlntul. ‘



Bckhnrall (1949). an an av.-nun on tuna; and
musty at 3. mm us uuuoa to fat in tho mucus. nu"
pointed out that the Inn food noun use cannon III
talents. V1:-nnchnvu (1951 b) analysed the tool of
2. gm; in «nu baud an the apoonum 1'1.-on Indra coal‘!
on fun that gmgn luau. man; In. flvluunc.
rnguruu. Ion cal uanlopu of cut. oopopodn. Oflnoodu.
‘WM-P0509 “I111: Larval» Lfllflo “$39 33%: Phfl-109°C:
crustacean xonuzlnl. ophttu.-oulu. 3&3‘, Polyehtntn. bivalve
lune, tenant: and «Lucian owl. ndusu. clan. you
Inter and lull pu.-1310100 oeouaod in the women.
Iuth:1.1@ (1961) examined the road at larval and adult
2. gm; Iron man coast and man that the flan rod on I
varuty at planktaalo animals such an oapopod units out
mun. dogapod lava. nounuaa lune. oahanolun luau.
013213040 lava. flung, Iiootunon, soon and uoalopc
stages of crab. jmjgg, uqunh larvae. fig; larvae.
snout: luau. pngu-mo. amhtpou. oat:-mods. polyohate
In-no. fignjg. datum. an egg: and larvae. etc. larval.
tons of Qfi and Intggathu opp. use also rant 1: no
tood. no 009090110 no sound as tool of 2. ‘mg. bolongd
to “am In-can an-1! mm: nlnlilan. 2. man. hull Ivo
lE% fin  ‘P09 3%” ‘Po:

%  I.‘   up. and jgbflgmn. up. in also sound that
9,. my tea an different 190010! of diatom nu.
Inn  ll-o %£lnI.fllmIl. Iv-o fllfllfllnlh ID-o

.j V
‘in n u o
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AI.1.Ifl%-p.. mama. halo 99- Bflnlna-n-.
'90! “REE ‘P-I  ‘Poo o
-at 3.hlnnmunop

flu food 0:2. hgggglngtrouthoflultotflannnxanl
tho an not run boon otudlod by Dovnnooon and auto (1944)
and 11-604 tho food non ado: two out hoods no oooplusktoa
and phytoplankton. rho oooploattono voro oopmou.
odmnlm unnno mm hunt. our -on and
-union 1-nu. luv» of vanilla. Jun: -1». mm Innis»
filutolla Inn larval blvalvoo ma 3_ggfig op. rho pluto
planlmn can-mod of msamum -mm aamumm
o Iflshfll GIN‘ I191 fllflllflflo ®I&O
(I949) cannon 1500 opootnou of D.  analog 1.: also
botI'oon9IId20oIfroathoGul!otII1lm!aIl!oInl that
this fish tod mainly on oruotacoonl. nollnnos. torn and
different apocioo of phytoplankton. Rio nah item: taro
noucoa as food. The tool organs: were u
flflnlnlnlnn o zxmmntn. oopovou.
_-—_- = »..    jggjggg, or» soon. ugalopa. Qfigu
“gag, 533331;... larval blulvu. and gun; Ipootol.
rm Ah lot (1950) I.-ooordod ootnoodo, oopospodl. olphlpodo.

I131“: MINE 18”“: P0113014 103'": £35.11» B19111!»
o Hamlin: 1-nu. bnchnnn larva. Goon-and
larva and flflni luvoo no food than or 1.3333133



omu
tron ltnupoao Strut and man that this npootoo tool:
-any on oopopodo. oltraoodo. dooapot larvae. non
dooopou cfl not lotvou and onplnpodu. undo and
may lane for: no ouboutury tool. tho tool not
fondue bouts o! 2. hn_nn_fl non music: can was
studied by Voukntonlon (1960) and aopottod em nuns.
promo. oopopodo, docapod larvae, tolooato and othor
ox-untooounl found the food of can run an! of thooo tho

an.-soot ta 1,3333; formed the favourite tool. iuhooluddtl _
ad Bagsppon Ban: (1961) also noticed that oruntooeano
111:0 loco 131.-no. omupodo and oopopodn tuned tho an

Jood eta. @1311 otmnduo oooot. rho food and tooling
names or 9,. mama at the can of mm ma .1.» been
manna by 5’-aahofiovau and (macho (1952). Thu: oboorvod an

auto... atomtopod ma pm?» um» and oopopodo round
the Iain food of throw fish. Other item nctiood Into Llano.
§g;;§§go and _;gq1,‘g;. noon larvao. bnalvo and motzopod
..1.urvoo. fish can, W33. nomnopo Lasvoo. ptoupoto. out
digoatod and unidentifiable Inttot. flrlntvana no (1954)
ohumod oruotooouo uko motion. cum. noaolopn. omhtpol.
sou. gang. 3%. van Isuzu and «non: nko
‘lactation: and fihmg no food of R. W of Walton
oout and pointed out that than not panic: “gang; and
onto In.-no. A11 than earlier reports on the food and
roofing hahito or these two opooiu at nnbov urdtnoo IIIOI
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that an toot non an an»  aaaa and sun authua
positively auto that than tubal an plantaa tendon
tuna; nasal; ca‘ larval an! adult. lat Inllau. cu.-uataaaaaa
and larval and Janina talaoataan tutu.

tho praaaat ohaa:-«tuna on the tad of 3,. gm;
and 2. haaaaltu alao agree with the abaatvatual or thou
aaxnaz vonkara but vtth cantata dtttatanoal an to tho was
range or tool organism aaaoadad from place to plant all tho
absence or proaonoa of 0018013 food item. all of anal! will

ha attributed to thy onuronnutal. dttfoz.-aaoaa. datasuatac
the rolauvo abundance of oattatn food itoaa in autumn
looautaaa whazarroa the oanlaa van procured for atuny. 11

aa: be stated that }1._§m3§ ta mini: 3 uuotgoaan £00608.
also footing ‘on larval and Juvenile tiahae whuwva: avatlaila.
Elna aooomta of all the cal.-110: author! and tha obaaflatull
of the present anther reveal that the rainbow IIIISEO a1tIa$
fudim on A variety of ormnmm. consume more of some
particular um, while the rest tome its supplementary 1005.

Boat author! mu Dovanoaan and 0t.ua.ako% (1944): macho

(1949). Mahadovan an ammo (1952) notzload um 2. mnng
food: on different spacial! of phytoplankton (dmtafl) I100.
lhhadwnn all matte (I963) aburvad that the rate at tending
was low and pool: from April ta Augutat vhan diatom oonliflutod
the chic! item art food. They noticed B seasonal phrtoplalklallta
abundance in the plankton during in panel. tatmnngaa (I961)
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otoozvod out 3. “fig oloo tooio on ditfoagont opooioo oi
diotono and ototol that tho 112730 of this £101: £80! 72 hotel

to 1113 do; other ihotollinc woxo otxiotly vogotorioo om fol
only on diatom ohon ooooi-too plum‘ no oupoliol to it.
hon; tho adult tioh ho oaolinod tho youngoot tilt mounting
50-00 II 111 not inoledo 413808 in moi: diot. vhorooo tho
old one low: ouoo onoood high poroontoao or diotolo in tho
otonooh. ihio ho attributed to tho i-oeoou that tho gill atom
in tho you; fish wore oo poorly torlod vhoroal in tho 01408
tioh thooo had dovolopod twigs pinnatoly no no to for: o solo
otfioiant strainer. moretaro. the abaonoo or diotooo in tho
out at tho young man and tho inclusion in the diot or no
older fioh are Ioroly a noohaniool rooolt and not no to o
deliberate ahoioo or o change on: to a mixed diiot. In tho
proooat study no diatom or plvtoplonktoao voro notiool no
food in the otouoch of 2. ‘gig and R. m]_n],§1,], oxoopt for none
plant note:-iolo in tho otonch or the former which uoro only
bito or. ooovoodo and ooognoooo. Thin in in ouaonont with
any oi tho oorlior  oxoopt for tho too nomtionod otovo.
sililorly, oomo of the item: like gnu“ op. £13 Spa
3333;, echinodom, aoauzae.   op. fin.
po1ymeto, etc... which were noticed no food. of
tninbow aandino by one or other at tho oarlior workoto, veto
not observed in the pi-oaom: study. It was also oboorvod that
5;. am; la :22. visual reader and it exhibits some sort of
oolo ct ivity, pl9fO1':’Ln3 the crustacean and juvonilo toloootool
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flehee. The l pteeenoe of ellghtly larger evlnleg {one like
YWII" prune and Juvenile tlehee 11; the etoeeoh elfleli
that theee eeoelentten teeeele at tleee xeeut te peetaeelete
feeding though these cenenl feeding habit to by tllteretlou
enabled by dll tekere.

Vuhtereeen (1960) ebeerved a high percentage (535)
of entyatomm 1n_l_'.?. o£ Gallant ates. fheeahi-'ev
(1950) also noticed. the some feature in the epeollene of the
epooles oaught from Singapore btralt. But these enthuse
had not mentioned any specific mason for it. (311 the other
hand llnmdeven anfl ouaxo (1962) had observed ooepenuvu;
low pore-ntaec (15.7%) or empty etoeeche an 3. mm“.
Ihey also oplnea that the percentage or eat: etomeh wee let
tron Septeaher to April and high fin the subsequent lathe
thee whoring tea otagee or teedlng. The naxlmm teeth; they
oheoxved was in finroh and in liovoebex-—.i>eeomber. The trend

of feeding had been interpreted by ‘£213.93 as seasonal rather

than in aooonianoe to the size of the fish and they eleo

aaeueod tut eotlve feeding perlode my be the after etteot
or evening. In the preeeat etude on 2. gm; also ugh
pereentege or emty eteneoh were notloed. but a detailed
enelyele mm that true run exhibited a. diurnal variation
in feeding heblt. feeding during day time and etervllg

dutins 81¢‘. Since the majority of the oounetolel oetel.
tron ehloh epeolnene eere oolleotee, one (see eight tune;
the pereentege ot the eqnty etueoh eee note. hen the let



0'“:
eatoh val nnnlglocl It in teen that the percentage of ant:
staunch in vary lav. In the pnamt study. an spam in
oilorvnttcu or llahalflal all music (1958). no Ipooifio
seasonal variation in funding or any corrolataon with spanning
was united. But the vstaauon was in the heats; Antenna;
between day and night and was not duo to any «mar upoato.

inn: reading an sooplanktan and larval and auvonno
tilhon, the rainbow sardines thonaolvol ton vary dolicionl
road for sun othcr B15301. vouooou. pucivoreu tutu.
A perusal on tho lttamturo on the food at various pimaivarotall
tithe: shared that rainbow sardines bacon: pray for gjnggnng
5393;, near 1121100 ( app. ). ribbon fishes
(tum; Iriohluridao), fishes of the family soizwuidao and
tho Manna. Vijayarughavan (1951:) had observed that 1%
formed the: common food of  mm]; (radii) of the
use roman 10 to 20 inches. Thamaah Bros (1950) had noticed in

Stwpou strain the ttnhorun using 2.  an but too
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A thonua moulds: on can at the M310 Itolouonl
fusion, such an imitation oyolu. use at £11.-It aunt}.
um-mite. Ipuntlc. (nudity and postural. Index. at tho
nah 0300100 11 annual for tho unuullul Iungonnut of
their ftlllotlllo

Clark (1934) itadiod by man! or ova dunno: mounta
Icnto, flu Infinity and upnuntng or Galilean amino.
flflflgggnng. Inter. in a nulls: manor. nuns»; uni
Eutanhou (1936 ) atudslod the annulus potion 1:: hate.
hnltot. ptldnll and other ttlhu. db Jan; (1940) dotcnhol
tho upswing periods of 3 11¢»: 01 ix.-opted. 1310100 by 913
dunoto: stadium. onus Inortnnt want on the tooudtty
otudul of tuna tncludu than at fltdltls (1940) on tho
hon.-inc or the fionthom He:-it 30:. In “an: (1957)  thc
rqoxno «nun. ,nfijmg%-gm}; and Dunn). (1957 onM963)
oath-010-: tonchtalnllninlnnflnllnlllnnllll-II
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In reeent years. is India. Ian: aooemnts have been
published a the satuzity, spawning behaviour and fecundity
of oosserciany inortaat flshse. nthoea acumen (1910)
lads a tee observation on the spawning habits at Indisn oil
sesame. mgiuug mum. the first concerted sttenpt to
understand its saturity and sprain; habits was by Israeli and
Hayede (1923). Kamadikar and Eaiskar (1950) studied the
spawning habits of 33% . Sililstly.
the subunit: and spawning habits of Qjgjggufig ugh,
aenmunnm-ad mmmmum. hm round at
in dstai1.;._v: by Palsksz and Iarandihs! (1952 a. 1952 D and 1953).

the spawning periodicity in sass or the series teieeets
along the east coast of India was studied by Prablm (1956).
Dharnsba (1959) studied the mutation and spawning sf
six cones species of eiepeida er Lessors nay (laitair).
Oasis and Qantas (1961) naée observations on the spawning
frequency and breeding season of sons fresh water fishes in
the plains of Heaths:-n India.

studies an teomany and spawning at yin
ggggng were carried out by Devanesan and checks (1944),
macho (1l$O)..and"eilEa11hdevan ell weeks (1962). in. these
earlier works were restricted to the general bianssios at
the species. except that the meueaba (195%) she studied the

maturation and spawning babits oi’ 2. 3111111.], oi‘ Lassslvs
nay (vaitair) by means of we diameter seaauresente.



9.1. Mflflflflll OI’ GOILD:

sexee anmgnunggmgeze eepentehat the (tel
deee net ehor en; eexuel dteerphtel. When the net te nu:
nature the melee end temlee one be utterenttetel by epplyug
gentle pxeeeue M either one or the alone: when the ant
erthe eve. eetheeeeeeeybe.v1J.1eeeeeIt.

flue gentle ere bucked etnetu-ee leeetei in the body
cent: on either sale or the uteetue. the eve:-1ee ere lug
end eleulet an the early etagee, but tnereeee In health all
tlnakneee with the ulveneeeent of eetuuty. Ae the evenee

nature. they  dtetended due to the chngel in the zeta
everten eue all etteu yenev oeleu no A teeut of yell
retention in the ease. A dtetuct elyneetcy could he eottoel
1: the eta-astute or the every. lhe tve lobee or the event: ere
net elite In ehepe ee wen. ee 1:: the relative petition they
occupy tn the buy euvui. In early etegee or mutant; the
right lete eoouptee the full length or the body cavity, the
anteater up 11133 on the mm eme at the use at the
tnteettnel oeeeee. and 1e thin and elendee. gradually tneaeeeulc

13 width telemle the eateries tu. Ae the ne_t\u.-it: edvelloee
um lebe beaoeee mm and peer-ehepea. runs; the can eue
or the body oevlty, end oonteine the neuter ado: of eve.
flue left lobe at the every 10 poetertoxly placed and 1-eeehee

unyf e! the new: or the run every. In any ltagel it
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le epnele-eheped end ee the stunt: edveneee the ehepe 1e
retained though thelre 1e tltoleele at hreelth ell thlfileee.
It oentelne oewerettvely fillet lube: et ave. A nettle
every rhea vleeed from the ventral elle. la eltu. will be
eemletely menu; the elneaten tr.-not except to: the peetexloe
end at the lnteetane. fhe every .11 of the cyetevetlen type end
the lntenel etnotueee ere et the petten round an the erellee
er neet teleeeteen tlehee.

the teetee are null, then. flat. put:-ehltuh etreeteeee
vlth lens end eleneer vane eetezemtu tn the eeeller etegee,
but with elveneunt of mtnuty, they get enlarged ell ettell
ehltleh aeleu. Inn; developed teetee are net, snot eel
Illk-ehlte in eelotur with lag. elendes but oenepleeeue VIII
defetentle. the uynetu between the right end the left lobee
er the teetee to quite uettact tn the shape use the aeletlve
peeltleae they occupy in the holy cavity. In ‘eezly etuee the
right lobe te very null. tun. treneluoent, pant:-white ed
ellahtly e-rel pleeed eateeloxly an the body cavity on the sum
elle of the nee at the lnteetlnal oeeeee filth lug end eleele:
eee «sense. he entirety edvenoee the lobe lneleeeee ll elee
ocmletely meeting the Intestinal oeeoee. !he left lehe. an
early etagee, 1e enell. eleneea. elenutee end eptnelo-Chet‘

and u pone:-soul: pleoed unsung } at the nuns at the ca
lobe. In late etagee or uturlty the ehqe renelne the eeeel
but the else ncreeeee. In nature eelee the teetee ere ellt:
cute 1: anon.
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xo 3. gm; tho oomoo could not ho dotooolood ooonioly.
tn opootlono ooaoonnc hole! 100 Q totol loogth otnoo tho‘
condo on too otooto. olondoo no thaool-nko, to ho
uttorontutoo by tho uokol on out not uohoo no Iolo
taootod ol tollotontnoto moo.

5.1. GLABSIIIGATIW 0!‘ REM!!! DRAG’:

rho ootustty otmoo of 2. gym; hovo boon oloootttol

boood on tho nooroooopto oppooronoo ondotozroooopto on-ootuo
of on in tho our: and tho following otogoo of ootonty Ion
xoooguiood for tho opootoo. Ibo doocxtptiou I.-olotoo to troll:
oo troll oo ptooorvod opocinon. In tho troqooaoy polnno tho
dioootor oooouooonto ooro olooottlol unto otoo grown of
1 3.1. tntorvolo oo 1-2, 3-4. 5-6 on. and tho oodoo vooo
ropoooontod by tho oooond amber in tho o:I.oo grown 11.1.. 2. 4.
6. oto.. as tho oorxoopouung nuance oonvonaonn. no
ootuxzty otogoo ta tho uoloo woro olooetttoo dopoulnc on:

do nooaoocopto ouzoouotun of tho tooioo.

s Ono.-too long, olonnoz and rounded. tonn
Lng pootortorly. and ooomyng tho full length of tho holy
oovtty. fllo lot! lobo to vory non. and opuldle-ehopod bong
oloood pootououy. tho out: to ought); noon; in colour
ona to-oooluooui. on on out vtotblo to nokod oyo. mdol
oicxoooopo ooon and tnnopuont ova. ouch with o tronoponoun



union. on vumo. lnjouty or in on run in use
between 0.047 and 0.12 3 (3 all I 3.4.) wish 1 loan at
0.0! n (6 3.1.). ha manna use 0: no on no ohouvol
u 0.19 3 ($2.14.).

no into! an non. truoluoont. punk: Into. tun.
oltghtly elongated and on). ohnpd structures with 0. Inc
and tumor vu dotonnl. flu tight lobe in pineal at tho
nntouotllott union of tho body cavity. than tho loft lobe
is pootouorly phone and 1: non donate and opsnno-chapel.
an asymmetry in than and mutton mm in :11 otagoo.

.:. -. it 4 .. ..  s    3 who ovation onflntly onluald.
long, tunlluoom and subs: coloured. on nun. to tho and
on u can crumb. on mu. and transparent nth largo
transparent anoint. Yolk formation has stand in o. to! on
at no In-go: 8110 group: vhioh are nun: uni.-opnqlo. mucus;
ot tho no are In between 0.05 and 0.16 3 (3 to 10 3.4.)
dunotor. Sou egg have gown sun 12155» with a soda at

0.31 an (20 3.4). wanna use rooohod use 0.50 an (31 1.6.).

Ihotutu otthuotngohutaorouodmouonnlu
mm and «much. one no «tonal an zen; um thnouolflo.

I ovaries of that cancer: can
ohurvol in tutu new that use at run cutout; (13! 3
total. lamb). no ovu.-1» have 3 oollopood no thttcnod



nppusuoo and are Iughtly opaque and than ooluurod. bio!-It;
at the on no tunpuont, with 1 node at 0.1! Q ( O 1.4. ).
flu udnnotu -ado to at 0.2! n (16 3.1. ). ma uxuun one
as the on an 0.41 In (3o.I.d. ). A pox-non or the cur:
when vuvol Inlet Itaauoopo than nun apt: spaces between
noun or nation. than n 1010109135 inntuon, in
oooytoo nu.-J.» nah other. bun; compactly u-nncod in the
lnllnu with 093000 in bctvllflo

The tattoo on ptnhtuh-auto in colour and have 3
snazzy n-nun upponrlneo. 3 as aura.-ant run the
prwtou stage in having 3 Iltfiily longer sign lob! all 5
rue: val actual.

.- . c the ovarian an gzuuy 0:132:01 and
occupy of the space in tho body cavity. The right DVD!’
has and poem-ahapod. while the left one short and 091.3410

ohapod. lho ovarian are turgid, op-amp and 10110!-OOIOIIOI.
!hI ovarian nulbraau is transparent and the ow an vunilo
oxtounlly through the cyli. flu advancing you 0: av: hug
3 0040 :1: OJ‘ 8 ($5 1.3. ). Tho Iulnn one observed no
0.“ n (43 1.1. ). A second soda of maturing ova my in action!
at 0.41 In (26 n.a.). Both can can or on an Qpnquo.
tnokly yolhl and yonovtlh in colour.

O0 ‘'.f -if’-r *3-‘:7

Tutu thousand in use. who right labs to wide: an
scuba * tout“ tho natal I140 or the body cant). an the



nfit eue. Iaakxng the tateetunl oaeoae. Hath the lea;
all elendex van detea.-eao. ti V1.11 have the ahape at the
letter '1'. The left lobe 1- eptnlle-Ihapd. an Intel an
intake: and whitish in colour. The vana deterentta an
Into. long ad ihload 1&0.

: the ovaxtee are further enlauedp eeqaet
and pear-Ihapad. almost filling the body cavity. oaancl-10110!
in colour. The ovarian cyst than and transparent. the
lament m may ammo  one an (no a.d.). Those crown
of aatuunc yolked esp may be notaoed In the ova diameter
£1-eqaeaey polygon. !he neat advancing pomp had the node at
0.?! an (46 3.4.). rho other two nodes may be ax.-and 0.!‘ u
(36 a.d.) and 0.31 as (20 a.e.). me yonea ova are ooeputeay
epaqae van a ma tranlpexeat egg aeabxane.

The testes greatly enlarged 1!: width and fully reach“
the ventral aide of the body aavaty. Milky-e-white in colour.

I 930 WM-'10! ¢0II910’601-Y 1111 ‘ht bod!
cavity and mat the alimentary ‘want when viewed 1:93 the
ventral. etde. mm redoneh in colour. the ovarian eyetgreey
thin. tranepaaent and the individual esp uatble externally.
A in mu: nature ta-anepar.-eat eva an: be notaeed externally
throng the eye! in fresh oondtttd. an OOIOIIIIII detl. She.
mximn dtaaeter of ova observed Iran 1.0! n (66 a.¢. ). She
aaunoma am of ova had a node at 0.31 an (52 a.e..). In
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oduuoo to into, two into  or yahoo on no; oloo Io
nottood. Anon; tho  ox.-o ooqlotoly oooooo.
oooo out imonoporont puaphoty. oooo portly uoooponoot
on o for any troooporoot. no porn: trouoporoot no no
nan youov to colour. no ooqlotoly ox.-oaopu-out on howo

on-oflrtvtooronooondhovoooxaglo ouclobolooruoono
ooooo too or throo non dnophto.

lho truth or no tooioo to nootly onlotaodo out tho loboo
occupy tho ontzu.-o dopth of tho body cavity, or «on loco. with
tho rooult thoir auto: margino told round to tho qapootto ouol
throngh tho vontrol oido of tho olinontary ‘Incl. olooo to tho
vomrol Vol.1 of tho body cavity. Vhon vtovol tron tho ‘natal
ouo‘ tho olinonlory cam: can no colploiolr noohol by too‘
tootoo which to ntlky-ohito in colour.

a who «tattoo on tor.-514 and light roddztoh as
«lots. ink on inotooood author of colooslooo dots looking
uko hotlod oogo oprtlklod toot. In nook condition. It
ought px.-oosuro 1o oxorllod on onto: side at tho abdoaon. o
solottnouo non of tronoparent an 3111 ‘no oxudod. Tho lomoot
on no tnnoparont and jolly-nko touching a noun: dunotu
011.12 n (72 I.d.). who ooao at tho 813$ ow to oroud
0.94 -I (Go o.o.). the tmnopu-out on non omglo on
globulo in frooh oonditim.

The tootoo milky-white in colour and @9931: eulaacol.
hudo mat on ntmlicaution o:B,.a.11.ght pr.-oaauro.
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I «fit-1 are Indm: Ihruflt 1
velmeeni reduced in one and will be eleeet oi’ the use ei’
atop 17. but one I hit fleooii and oollepeeo with «up:
wrinkle! on the enrtooe eepeoinlly townie the poliexioe one
II!!! the use will be looeely packed indicating that eue
or the nature one have been ehed. the “acidity of the one:
will he look. the axing diameter or the eve in about 0.94 —
(Go mi.) an the txoqunu dietxihntiee sun any we
eotegoriee oi yolked 071. no advanced new hee its node at
o.69 an (44 a.i.). mm. on are completely yolked and opaque.
In these ovetiee the tissue will be note. A ten degenerating
on. undergoing zeeetptin may eleo be noticed.

an toetee in thin etage will be shrank am wrinkled.
the margins will be tronepu.-out or tnnelnoeat with white petollee
here and there. the control part will be millgy-white in oolou.

: The ovaries are annual: and
elongated, (lobby with wrinkles on eurtsoe due to oollepeed
condition. In pz.-ooerved oonoition it hoe e cteyieh oolaer.
Still a now of yolkea  my be observed along with one
tenants at nature on eeueuring ate 0.81 n (81.I.d. ). fleee
egge my not be healthy in appearance. the lumen of the ovary
ie filled with I.-wtui-ed tissues. yolk tregnute, ooattared eil
droplets, etc... which indimte the degeneration of the on. the
We undeogelug resorption are aometinoa translucent in appeerfioeg
with the yolk in the tom of snail ophoruloo. l1@t grey on



bteenleh an eeleu eerreeeeee by rue treeepetene once.
It leeleulel the! ellthe xentnllcyolkedflliltltl
eeege me: alone degenemeloa an! be teeenel aeenlung
an etege ll 5.

!he eeetee of thin eteqe le leele uni ehtte in eeleue efl
eh:-uh. and greatly reduoel. with ereneluoent petal: eecleee.

5.3. nxsunwxoe or on n me am:

Inonae: to and out the dietrlbutlon or ave 1h dnterdi
regions of the ovary of E. 1%, samlel 1':-on anterior.
nlddle and peeterior region: or the right lobe of e netue
every (stage I) from we apeoinen measuring 145 3 in teen).

length were one out and toured on a plankton counting ehefler
and the we diameter: mo» smrelaenta in each portion were noted
separately. the frequencies were plated in Plate 11. 11¢.)
which chow a Mailer pattern in the autrihution of th
mturing and nature eve and hence the diameter frequency
polygon or the three regene were oomblnel (P1. 11, P13. 4).
similarly the dlstrllmtlonal pattern of on in the left lobe
of the name oven: was elno found. to he miter: (91. ll. lip.
5 on 6). In thle etedy the null ovh neeern:-mg bole! 0.31 3
(20 1.6.) were not neoeured elnoe they weae or the shuttle
etod. mall the further at-udlee. emoe the team every tree
ooneldeubly huge: and contained a large umber of eve then



C“.
the left the ¢ieeetew\-eeueeaeuente of eve eeee telee tree
the out or the nudle region at the 2101 Only.

0702100 in all the etegee of Ietu-it: OJICSIIOI Iii!!!
em neaeuinc up to 0.31 n (14 1.6.) through the year. Renee.
in etugee other then ilnstexe (stage I). only developing
initiate (etage II) and maturing (Stage III) we shove
0.22 In (14 1.11.) were manned. Several other eerlier
vertex! like 019.33 (1934) and de Jon; (1940) Imre followed
the same method and fauna that it gve satisfactory reeulte.

5e‘: DIVIIQPK1 03 OVA ‘B0 IIATUIKHY:

Ova diameter measurements of en any so 93 avarice in
ditferent stages of maturity vere taken In this etfiy. Islet
on the ohuraeterietio neozeeoepio appearance at the may
correlated with microscopic away of the eve. nine intuit:
stages have been given earlier. In the tabulated date. at in
the figure» representing the we Qienete: frequency pelygne.
neaaurenento are given in elem intervals of two nicronetu
divisions.

Ovaries typical of the nine ategee dos cz-ibed earlier
have been selected and their an diameter treqluenoiee are
pa-eoentad in table 63 and the cerreeponding frequency pelyaeu
were drawn (Il. 11. Fill. 7-15). In etage I. mjority of the
we were in size range 0.02 - 0.12 m ( 3 - 8 3.6..) with the
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T4311... 63

I II III IV V VI VIIA 7:5: III
2::-.. .1-.:.-‘*1’-="":-.1.-;~:.:: ~::.:.- -5- :.-r.*- .. :::~;;-11:11.4. “" noun -pant ~(1) (3) (3) (4) (5) (5) (7) (0) (9) (10)
1-1 2.5’ 1411 0400 -0 -- --v -- -1- 1.01
5-4 24.15 14.47 5.11 .. .. .- -. -- 4.47
5-4 44.75 22.7411.» -— .... __ __ ___ 14.97
7-4 24.75 2o.oo19.45 -- -- -- 4- .. 14.14
9-14 5.59 15.4714.57 -- -. - -. 4- 14.57
11.1: 4.15 4.4415.54 -- -- -- -- -- 11.44
15-14 5.22 4.45 —- -- -- —- -— 4.55
15-14 4.47 4.45 7,44 1.97 4.54 5.17 9.44 4.44
17-14 5.47 5.54 4.59 5.25 4.45 4.90 11.72 7.42
19-29 4.11 5.2411.15 5.41 5.44 7.24 14.44 7.54
21.25 2.22 2.571o.1o 4.45 5.55 4.45 7.59 4.42
25-44 1.54 2.92 9.44 4.75 5.7: 4.97 15.14 2.51
25-24 4.49 5.50 9.95 7.41 4.74 5.44 4.99 1.44
27.44 4.47 1.75 7.24 7.09 5.29 7.59 7.59 1.41
29-54 4.55 1.75 5.44 4.51 5.44 4.44 4.14 4.45
51-52 4.22 4.44 11.55 5.44 5.55 4.44 5.5:55-54 1.24 5.15 4.15 5.75 5.54 1.54
55-54 1.59 5.74 4.49 5.42 4.14 4.74

~.------(aonunuoa)



2.31. 63 (c.nta.....)

m (4) (5) m m (a) (9)1 (to)
37-30 0.58 2.0! 3.99 3:75 2.41 3.45
0.20 2.75 3.57 4.57 1.73 4.14
41-48 0.29 1.54 2.40 4.00 4.03 0.09
43-44 2.43 2.40 2.03 7.84 0.09
45-40 4.05 3.43 2.50 5.53 1.30
47-40 3.0! 3.94 1.84 3.45 1.30
49-50.» 1.23 5.17 1.64 2.76 8.07
51-51 0.“ 5.35 1.33 2.70 1.3053-54 4.01 2.30 0.5955-“ 2.70 4.55 1.7!51-50 1.60 4.57 0.6959-50 1.11 4.94 1.0301-42 0.30 3.3255-04 0.24 1.17as... 0.17 1.2567-00 0.5969-70 0.3971-73 0.15
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Iolo at 0.0! u (6 ml.) and 5 for of my annual 1900
0.1! H (11 1.1.). In stage II the mining or the W: van
sound an the tum bnfnh of ddveloptna an  foul
utadrun frat tho general stock with a node at 0.31 n
(20 1.4.) and a main: use at 0.050: (32 1.1.). min!
maturity at the ever: passed on from trap 11 to III. as need
group of on get separated from tho original. tnntun liofi.
vhilo the that group progrusd furthest to 3170 I 3010
at 0.56 m (36 11.4.). who second army not the auto at 0.41 D
(26 3.1.). Indication 01 I030 053:! 1301113 dz.-awn from tho
tuaturo stool: and gutung acute! to the second group at mtunng
ova eauldbonotzloodantlnn stage. fihcnuunuuliu otthtcu
obaorna an «ago III was 0.66 u-L (42 ::.¢.). In tho nut
stag. (amp xv) en. aavlnopamc or on canned further at
In nddfltan to the lnntuln atofi three modes were vtsiblo.
the noun abound at 0.56 an (36 me.) and 0.41 an (26.n.a.)
tn the pronoun any udvanooa to 0.72 n (46 mud.) and 0.56 In
(35 l.d.) rospcaativoly tn ntago IV. A fresh group of maturing
Ive. had loparattd. from the inntu-0 stock and advanced to 1 D“
at 0.31 n (20 1.0.). the human an o! tho on noaau-cl in
nu: IV In 0. 03 n (53 1.4.). 9119 undo at 0.56 an (36 I.I.)
oburvod in atago 17 ulttnod stationary in stage ‘if indicating
an than was no growth to this area, whereas the node at
0.72 an (46 3.4.) or atago Iv pmgreased summer to show a peak
at 0.81 an (52 n.d.) in any V. ‘win node was constituted by
the nature you of ova. to be opawué in the Canning Dunning
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ooooon. out no Mounouy oopontod £1.-on othor noun;
group no ovtdut troothoftoqunoy ouvootthto otoao.
no thin! loio obooxvol at 0.31 In (10 3.4.) In otoao 1' hi
pxoarooool tattoo: to otogo Y, nun; o Iodo oi 0.41 3
(26 n.I.). thonoxtonoouo otovooooouod tnotagovooo
1.03 3 (66 3.1.). In otogo V1 tho ootoro group oi ovo
odvooood tn:-tho: toning o motto of 0.94 3 (60 ml.) out
ohovol o tootou growth 1-oto than no otho: too ooooo. Ibo
noun: ono of tho on no 1.12 n (72 mo. ). flsooo rooo
upo up to ho oponol. Lo tho {not group or no ootnod
noun to bo novnod. tho Iodo of tho oooonl total: of ova.
which too sonata: ototionory of 0.56 no (35.l.l.) tn
otogo IV and V, otorlod dovoloping and progioooofl to ctvo o
own [book oi 0.52 3 (40.I.I. ). cu thud Iodo zomtnod
otottonoxy at 0.41 no (26 13.4.). The on dtonoton tnquooy
auto or ltj¢QVI ohoooothot mans group otovoooo
uounotly oopontoa tron tho ooooad grow. an‘. V11 A
ohovod on ovary in o poruolly opont condition ohoco tho
nu‘! bota of no no oxtrudod. hon tho dionotoz toomunoo»
polygon or can otogo 11: may to ooon that o. for noouool on
sun. xoounod to tho ovoxy. mu. tho oooond poop of ovo
otortoa dovoloptnc to notnttty and booolo o prolutout nodo
of 0.69 n (44 1.43.). It any ho ooouooo that than new of
out: 1:: duo oouooo my dovolop to toko up tho plooo at tho
that gaonpohiohvoo ol.:ooI|yonn1.notoduIlnyIooIJ.1 1|
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o oooond onion; an tho oooo oooooa. nnotnottouo Itthln
tho onto ropxoooouog tho that coup of on roonlttu to
non: oodoo noybo nottood In «noun. onoaunodo Doug
bong at 0.37 G (24 8.1. ). flail otogo YIIA allolt. aooonbloo
otou IT oxcopt to: tho prooonoo at o for roouuoll. ovo vhtol
pzovuo oo1:IA ovtdonoo that opomnng hot oooutod noootu. A
for dogonomtiu on I020 oloo nottcod in Itogo un. 13
otogo VIII my bo obaorvod that tho olvonuu baton of no
not an In Itogo V111 has oloo boon ouolnotol. tho truancy
polygon or than otogo ptooontod oovonl I130! noloo within
tho thudarop oi ogco. thoouo or tholuoroodovooodi Q
(20 1.1.). too soon oodoo. moot 0.68 3 (40 3.0.) one
oootho: ot 0.78 n (50 3.4.) Ito:-o oloo nottood In ougoun.
of which tho lotto: no: Do xootduol oggo Lott our in tho
ooooul Ironing on tho tumor one ho tho xoout ot tho
progaoootu of tho 0.53 In (34 I.I.) Into noon-vol so otoao
VH1 ()1. VIII. I13. 1!). _!’ho when ot tho aopaozotaog oggo
no noun 1: otuo VIII. In odutton to tho otogoo aoooubod
obovo. oono ovortoo with tho an aunt» rrcquuouo a.-uoobnng
shoot «up :1 (21. xx. 11;. 19). voro oloo not nun an tho
com.-ooortno otuly. inomohttoarolpo otovovotonouat.
no ant pup ranging In ouo run 0.» to 0.47 no (13 to
30 1.4.). with a pool: at 0.25 S (15 3.1.). vol tornod iv and
andhouthyovo. rhoooooul noon. ooooutaczooo than
0.20 no (13 n.a.) us. u an ot 0.12 no (0 3.4.) no tho
tnoturo otook. fluoh on ovary dooortbol no otogo In to
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uuool only in nature not above 132 1.13 total. loath (use
at that Infinity). The £1-oquncw 4101:.-station or than
nuns nu: manila any 11 his tho: nu Cutout! In
norpholoctonl. ahanatorl. It my be unnua that the
lawn; naked can hit out by the noun!
«generates an Inn acidified. sauna; us an cut: an
«inertial in stage 113. run any pan Chuck 3 using
plan total! run»: nnunuon start: for in: next opnntng
«soon.

5050  3
A total If 15!‘? tab III 03031.net during April 1969

to latch 1970 and 1975 21.911 during April 1970 to but 1971

to uni: tho percentage occurrence ofgoundl "tn ditto:-cm.
nun of Iota:-1%]. ‘rho (guilt or the observation as
prenatal in Tabla G4 and 65. In mu any the maturity
nun to 4011.10! by the Intonattontl  for the
nnouun at tho 30: (mm) (van. 1930). In an-unooa
by 1470!: and Hood (1937) as followed. Hence. any II
in in: atnaytnolndol both 11.2511: 11 and rooovorng II and
01:50 V1! tnclufiu only upon! tutu.

who porountcgu ocounoaeo at tho our: 1:: dtttcront

stun of atufity  animated tn P1110 1. Pin. 1 and 2
tolpocttvoly. In April 1969 than 11 to V and VII won
prount. Iago IV hung the not iontnut. In may :11 the
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IADLI 54

rmommn ooctnmuan aw  or  + ;m; ll
DIFIBRHT “AGE! 03 330311‘!

4.21:. 1969 to watch 1970' stage! 31' maturityV ___w_._.. Inn A In -7 ~__I * tn!1 11 A111 IV V VI VII
@211 ‘O 3 -- 1.5‘ 15.00 45.00 25.57 - 11.‘?

37 I 2.70 -- 37.03 35. 14 33.52 .. 13.5‘
N .7 r ,1 """'   39.00 “M 5'00‘ 90%N 3 10” on """" 220” "07, 250”
‘C. 5. ’  ‘$18.96  ‘$07’ """" 30“ ‘,0’!

\ so in 15.52 2;... 27.50 12.427 6.90 6.90 5.17

.9 x 20.25 23.60 29.21 15.39 1.12 6.74 2.25
I'll!‘ go ’   3.00 32000 2.90 0" OW
BOp$O$OI77 I’ 22.03 63.34 5.19 9.09 1.30 -' 

°C‘C‘CI  F  B90“
53 F4 ‘.35 93.65

noun... :1 r 9.24 90.75
33 fl 13.15 5.34

DIGIUOI ‘I 3‘ 13.90 37.10
50 I 24.00 75.00

January 90 F 19.39 61.35 13.26
53 H 35.50 50.39 4.41

31‘ H 3.22 45.36 41.94 9.63
332% 76 I 2.53 3.95 40.79 “.74 7.59 

59 3 -- 52.54 16.95. 8.48 10.1711.86
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!ABLl:65

euommon wmmaca or  oi‘  gm; Ill nxrrnmanon on wuaxn

R0901

April 1970 to lh80.‘f971
'  stagou of.astuu1ty8.; :: tuu::_, __ w...an 1 11 211 xv v vx tn

30 II 6.67 ‘- 28.00 26.57 33.09 3.33 3.33
H7 4 3 4.17 - 10.43 39.17 15.55 39.50 *

5: as 1.59 -. 19.97 «.53 9.43 24.5: 20.75

89 H» 10.11 31.4‘ 25.04 10.11 4.50 4.50 13.43
ill! 53 P 15.38 .9.62 32.59 50.45 3.35

75 I 5.33 30.67 32.00 35.33 ‘.67
Augnt 51 I 11.48 32.79 45.90 9.33 - 0- '
8optonboI' 46 .3 28.26 65.22 6.53

58 H 55.75 50.39. 2.95°C‘.‘.2
61 E 42.52 57.39

lacuna 47 r 21.2: 73.72. 49 fl 20141 79.04
3000330! 131 F 15.53 83.¢782 Kg
anus: 75 if 25.031 50.53 15.07 3.22

an as 29.17 54.11 16.66 .
libuuuay 9! r 22.8! 48.39‘ 33.70 1.0858 Al 24.14 39.16 31.7‘ 3.44ht“ 7.  "V"     """' ’Oe§45 .H 2.22 3.39 71.11 17.73 - - 



etecee. except etege I. were observed and stage V1 which me
net eeen an Apt.-:1. wee teen! dancing in ii]. Burn; «the
etagee I to IV. V1 end. V11 wete eheecvel. Bteae I wee net
eeentethepnewtene two Inhthe ell liege?’ cheered Lethe
paevaeee south eel eheent in June. An uorceee tithe
percentage of etegee 11. I1! & VII and e lea-eeee in the ‘
percentage et etece 17 end V1 could be minced 3:: this month.
In July and tenet eleeet the aeee petteu use eeueel nth
the pxeeenoe er etuee I to V. in these five etegee eete
eheetved in septeuhet nee. but the percentage '0! etgge III.

IV and 1 rue not lean and the nelson-9.*l:y were in eteae II.
nun; ootohoc, Revenue: and December only 55:35» 1 end 11
use netted. etege 11 beta; pzedeeiaent. an increase In
no gun»... or etege 11 wee acetone 3: am eaves.-ll. en!
1t touched use again: in noveabez and thereafter he
percentage bean to deormae. ‘suturing or the every
(etage 111) nested in Januery 1970 end the percentage of siege 1!
tneaeeeei tn the eebeequmt ensue. In Jemnxy eel lebx-net:
etegee I to 111 were‘nota.oed all In llereh etngee IV and V
elee etetted to eneu In need percentage. eapeoun:
etege I1. Bungee I and II were represented only in can
pereeetegee.

During the eeheequent gent. 1:91:11 1970 te leach I971
(11. 1, 115.2) the percentage eomu.-renee of even an cittfexeut
stages at maturity presented sheet a eteuaa ptotue as that
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any the peeueee net. It  except eteaee 11 en the other
etegee were teeeuled etlulteleeully. Siege IV rented time in
than eeete eel etege V etoee next. stage I end In ten eere
preneat dune; Key, liege VI boil!‘ trodminenfi. Piehel of an
ether etegee. except Binge 71, were obeezrvea 1n Jme end an
teereeee in percentage at euge V11 eeuld be noticed In ‘Me
lentil. In July etegee I te V were rep:-eeenied tn): 3 lellneeee
et etece 17 title etegee V1 am 711 were net netted. Dene;
magnet the pexeentagee of eteael I1 ell! In eheeel en tneeeeae.

along rub the dijaeppeetenee of enehee in etegee V, VI  V11
end a lettering 1n the pereentege or ntageo I and IV. fitagee 1.
11 end III were teeeeded in flepteebet. In October. ieveebel
end Beeeebee. ee in the prevteue yeee. only etegee I end 11
were eetteed an the eeteh. he nee-eeee In the perceetege et
etege 11 etened tn magnet. reached 11:9 eeufeun auxin; Deeeebec.
In the eebeeqeent three eonthe the number or uehee in eteae II
began te deeweeee considerably with the onset or mtueanen.
In eddtuee to eteges I end 11 nehee rate maturing over: of
etegee 111 end I‘! were OBSGIVQG during January and Febxuetx.

In each. tiahee in atage 1 were ebaent end an addztien to
etegee xi. :11 and rv. name In v end vn were else noticed.

A eemerleen of the data of these two successive years‘
tedteetee eeee eenent features in the sepeoiev opening
peltedtetty. amp 1 ma preoem in en. the lemma oi the
year. During October. loveaher enci ifieceeber only etegee I end 11
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eete tclndtc cccu in the ceunercin. catch. In .11 other
health fish in vcricue stages of maturity were prceeht. the
eteceee ct actuation eae tend to can by January with the
appearance of tiehee in etage In ehich cccun-ell in an cthe:
Icnthe from January to septenbet. Though ctege 1‘? cvasiee
could he neticcd in January 1911. in both the yeau elder
Italy, they occurred in high percentage only tron Match cnwcxde.
fish with oval.-ice in adva.-Iced stance of Iaturity (stages 7 and
'6'!) were obaorved in alarch to iieptcuher. Spout tilhel
(etage V11) were reccsdei in huh to Item. ‘the absence of
fish in stage 111 and above dturing: Cmtcber. Iiovalblt, and
December in both the yearn, indicates 1:313’; rant-uzcaticll pnccece

ie not continucua throughout the yen: and there is possibly a
1.-eating period after the spawning seaeon.

Btntliel on the percentage cccnrrence c1 aaie scale in
different etasoa of maturity for the same period imlicatcd a
einiian pattem an or the tonic: in the corresponding yearn.
Rho detail: of those chcervations are presented in Tables: 64
cld 65 Mad in flute 3. Fiat’. 3-em 4. The Itart of the
maturation vtcccca vac indicated by the appearance or richee ‘

in etage 111 not January cnwanie  this case Ice present
in all the subsequent months till flcptoznber. Tcctee ‘belonging
to stage IV appeared in retreat: and lasted till Beptenbeto
fitage V was arcecut in latch. April, May, June, July, August
and Septelbea can stage VI vac cbeenvod in Hatch. A3211. Hay.
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31¢. 2

I18: 3.

Filo 4

P18. 5

11¢. 6

310. 7

315. 8

F1‘. 10

PLAT! X

Ilcntn-vine percentage occurrence of ditflbrefl
maturity etagee or temle gonad of 2. my
during 1969-70.

Hcnth-viee percentage occurrence of fiifterent
la!‘-nrity etagee of felnle gonad of 2. nmfl
during 1970-71.

llcnth-viee percentage occurrence at different
maturity 0153509 of male zoned of 2. gm; dozing
19‘9-70.
Both-eiee percentage occurrence of different
eetnrity etagee oi’ sale sened of 2. jflij

flcnth-vice percentage occurrence of nature end
epent tension of §_. 59333; from April. 1969 to
Hatch 1971.
Gonadoneonetic index of individual. tie! at
2. can plot ted eninet the largest ncde oi’
the egg diameter.
Heath-eiee average acnedc-ecuatic index of
2. ‘mg; during 1969-70 and 1970-71.

Month-vine percentage occurrence of three notice
of secede neeely innatuxe (etacee I  II). maturing
(etagee Ill. 1'9 as V) and ripe (etage VI) of
2. 39333 from April 1969 to March 1971.
scatter diagram fitted with 1.-cgreeeicn line
chewing the length or ovary or 2. 3331; plotted
eceinct the total length at the fish.
Scatter ciao.-on fitted with 1.-egreeeicn line
ehoving the length of tectie of Q. gfin plotted
against the total. length of the till.



FEMALE
I9

2FINALE
07.

n
.%%%%%%z%%%%%%%%%%

mwmm%%%%z%%%u%%%%%%%%w

mw

,www' t.%m1.§E_E¢fi_.

0.
CO0.00

II

0.. r...

009... .

0it.. .. . . .$.H. ... .. .._.... .. Wmfluu - .m

.mm.

m . m . .m

mmww

mu 3 .m

C C C Cfl.u8fl

vb

_ _ _

r m «M M r 9 r M Ma

4 C 3 3 3 . I U Q

xuoz. u.»<:omuoa<zoo

L@*m,mw.,m %.

LAIOIIT OIAHTII U 6% I00 (XIO XVII ONIW

444‘

uumununum

Oooooolooooooooooooo O0 «.4.

' ..n........uu........numummm .

__%w....¢..,..§:2,__."L3,///6 I .

+ .
~ A A

lV.v

1

I

A A

4 4.4444 L? .._.... . .

41-7. . ... I .4; i ..

41.4. .u. .a j .» .. ..4. ¢

a ;AAA,4.A4A 4 4.

. a 44-44414 . a

m .«._.m,,H. . .. .

uoflzuucua

AIJJASZONDJF

‘W .%

H

O I vfl U vfl

.,.. M m

mm .Mm @

o F

“ ... ro F 0._ I H O 1“

m m H u

E T” 76: M 1%F In N I |

n u o

I O 0 0

m

.m T ....O. M .M r M»  W. .4: O O 0 O 0 9 I O I

4 I I I I O W I O 4 8 II

xuozu aom.oaS..oo.¢u.£ uozuxcaooo # f . . 1 41 » w m w

11 Z. >¢<>0 uo x523 1! 2. mimmp no 182.5

%% &EE%.m.#, M EE..E..F .%m;z¢§§:¢§

m% :E.,E_

E: :E::_:_.

u// ,0 //

p     /.

l%M@Qz %/4%,,w%%%/,%A//

ml.’ wuuuu? 3 ,.//¢,, ,,,/ // ,, /,

I” max” H in . . 1. ,a//

mm  r__..::;:...;..;:__

:5 _ 2

3 ammmmm     .... - 

« ..uocpzuuzua

AMJJASO7NiDJFMAIJJISONDJF

STAGES

MATURE FISH ---- SPENT FISH

uocpzuocua

_JTOTAL LE__NGTH or rusn nu ma

PLATE. X



.213.

nm and July. Btagoo V11 ‘was noticed in the month! of A9211,
lay. Juno. July and August and stage I no founl to occur in
on tho nontha. During October, flovonbor and Dooolhoa only

sing" I and I! wore nouood. Itago I1 bung dominant.

who on-oontuo occur:-aoo or union (otngoo III. IV.
7 and V1) and spat (nun V11) undo runs to can to
tables 66 and 67. As my be noon from than ‘liable: notuao

fish doc! not occur ti:z;ou;:.;11out the you but is about to
October, flovonbor and Beoonbet. It occurred at an otelug
Ionthn. with peako an ossnd July 1969, Apru. and July 1970
an! fluroh 1971 (P1. 1., Fig. 5). ins mtwo tub oocu-rod In
um mmnuqao (above sofi) mans Amen. Hay. July and
ugut 1969; aura; nu-on to em» 1970 and amen; man 1971.
no show ihbloo also show that the spent an was few! to
ooou an Apz.-:1. my and June 1969: an April me me 1970
and .1: Inch 1971.01. x, 31;. 5). from :11 thus .1: my In
unusual that 2. gm}; has a deflntto. trot pxoloacod. looming
«noon moo in 3 not extending from flaxoh to September with
I peak porioa. from Haroh to July or .'*.n@;uat.



- 219 
TABLI OI

emammon occummacn or «mamas ms spam rma (Apr111969 to
hroh 1970) 01? META Am;

1 . M
“’'m‘” ‘O’-E§§:‘fi st;a;o'::::.i':f;!a vi %
4929.1 60 86.67 11.67III: 37 89.65 9.20Juno 50 44. 0.3 15.52‘'11! 92 59.08 menu 50 56.00 Soptolbot 77 15. 58 ootobos 104 -- Ilovonbo: 51 -. ..Dooonhor 62 an ..Jana: 90 13.26 ..February 44 34.09 
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TABLI 57

rmamuon oémnmicx or gwm my spam rm: (men 1970
so nuoh1971)0l' gm; mm2 .

"°"“' ‘:':§:£::’-1“ st;gu!‘§§:1%.:":;; 3%
Apzu. 90 96. 67 2.22H1! 40 95.83 Jnno 68 52. 95 10. 29-W17 51 75.00 lilllli 51 55.73 Boptonbot 45 6.52 ..October so - ..Inventor 47 -- Dooulbox 121 -- ..Jlflilfl 73 23. 29 303“!!! 92 34.78 lhtcll 78 07.18 3.85
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5.‘. mfififlflhflf OF SPAHIIIQS

Aoootdang to Clark (1934). mailing and humour; (1936)
andh do Jon; (1940) the aulupuotty of aodee tn the troquenoy
curve of ova dianetere tron nature tomalo mdioatee that it
opavne none than once 1: a oeaaoa. la the can of mnnggn
‘mg the ease oonuuon val observed. It to understood that
when the nature group of one to spawned no place to noon taken
up by the advanoma group of one vhtoh nae been tonoitng the
that group and has already undergone halt the aaturat ton
proeeee. Aooordtng to do Jon; (1940). tho oooond group which

has undergone halt the autu:-anon takoo about bl! the time
taken by an naatuaa grow to attain mouth). and heaoe. the
euoeequeut opantng ehould take place not after. provided
than groupozd not degenerate and get roeorbod. In a up
over: of Q. gnu (P1. 11, 1'15. 12) threo youpa of ova could
be noticed In addition to tho tmaturo stock. The tint group
(ruuy nature) xanaee an nu. ma. o.oao to 1.12 In (51 to 72 13.1.)
nth a node at 0.94 la (50 3.4. ). Thu group to to be opavaed
soon and 10 olearly ooparated from the aooond group of on
(nature) vhtoh tangoe in use from 0.55 to 0.50 n (35 to 51 8.1.)
with a none at 0.62 an (40 n.o.). A than group (uwruu)
ranging 1n euo from 0.23 to 0.55 an (15 to 35 3.4.) with a
node at 0.41 (26 11.4.). to also noticed following the eeooul
Cl-‘W. Below 0.23 (15 a.d.) 11: In the ianature etook. Le
already oxplatned. two typee of epent ovaueo were aleszo recorded
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to 2. gm}. In tho fltot typo oallod "partially spout"
(atago V111; Pl. 1!, ms. 13) tho mtoro baton of on hao not
boon roloaooo. rohzo nay ho «moat from tho xooatno of
rooldual ova lo ouch out-loo. In this ovary tho ooooal batch
of aaturo ova. ‘to bo opaonod an duo oouroo. hao alroady
otortod to advanoo and (onto a lodo at 0.69 3 (44 Id. ). In
tho ooooufi typo irhloh to "fully spout” (otago VIE; 91.11,
113. 14) tho oooond batgh has aloo boon peosunobly opavnod out.
no ovldoht from tho prooomoo of roolduol ova. tho that group
of ova lo yolkod and hao odvanood only a quarto: or tho
maturation prooooo. Tho ohonooo any ho xatholr ronoto to: thso
group to oonloto no maturation prooooo and opovl la tho oalo
opawnusg ooaoon ltoolt. lloroovor, tho pxooonoo of ovarloo

dooorlbod ho 113 (El. 11. P15. 15) which no oboorvod only tn
tlohol abovo 132 on total lonath (also at that oatorlty),
oolplotoly don: tho pooolblllty at thlo third group of naturlng
ova roaalhlnc ao onion and ham; can-1od to tho out opavuuh
aoaooll. It nay ho nottood that to otaga Vim a for blggoc.
3.-oouual ova oull remain in tho ovary. Tho oodo at 0.31 n
(20 a.d.) 1n otogo VIIB roproeonto fresh and hoolth: ova emu:
to thooo ohootvoo at 0.31 n (20 I.d.) ln otago II which hao o
tango up to 0.50 an (32 3.11.). It nay to aeounod that all tho
otho: maturing and roelduol ova oboorved tn otago Vlm oowlotoly
dogonor.-ato and aro rooorhod. zooultlng In tho Itago ao oboorvoo
in otago I13 Iluoh lo Quito olallar to otago II. On ethos hoot.
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it in also rather doubtful whethor the run will to having
onough onorg to recover all the remaining ova for a third
spawning within the cane «noon. the proaenco of ovarian
no deooribodw in otaco 112 and tho aboonoo .: run with ovarioo

having ova larger than oharaoteriotio of stage 11 during
Octobor. November and Deconhor nonthn (sauce 64 and 65)

rule out the poaeihility oi’  these ova ronaininc in tho
ovary to he carried over to tho Iort spawning coach and
addo support to the View or degeneration and roocrption oi’
the reeidual ova. moreover, it an no noticed that the oorvo
roprolonting tm third batch of ova in allolt onooth upto
otage VI (21. 11. 11;. 12) but thoroattor tluctution otart within
thio node. roaulting in aoveral Iinor acdoo ao ooon tron
etageo Vlli and Vim. It nay he aoro logical to view thia
along with thojradual decronoe in tho nnin nodal valueo within
thin batch of ova ao due to degeneration and rooorption taking
place in tho aaturing group of ova within thio hatch. In
addition to thio. the morphological oharactore of the ovary
ouoh an the proaonoe ct lccee connective tiaeue; ecattorod
yolk truncate and broken on nebula thronaout the ovary:
the preeonco oi’ crumbled ova. oqty and ocllapood egg aholl
and onall but thiokl! Olltuo ow within the ovarioo or
otage un. which are ohoracteriotico oi’ ovarioo undergoing
degenoration and resorption. aloo noon to support the vial
that the loft-over, yolked ova altar tho oooond epawninc aro
not opawnod lator in the cane ocaocn but tndorgo desonornticn
and reoorptiou.
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In an only etage of eetnretion (stage III) the an
exam: tuqvmoy polygon 4...; not ehov e distinct upanuen
eeohc different betohee of on. upoauuy between the tinet
end the eeoond batohee. But in e none edvenoed etege (etege VI)
the astute group or on eppee! to be clean: eepented than
the maturing group. Fro: thie it he; be eeeuued thet the

epeciee exhibite e definite periodicity in epietming which et
e time’ he: be or ehott duretion. It any be noticed icon the
polygon: of etegee IV end 1! that the eeoohd betoh of eeture
an reneined preotioelly etetionery. while the run betoh
eovehoed in eetu:-etion. Thie eeoond. betoh eterted ite
pa.-ogreeeioh only when the tint betoé": in teedy to be exftnled
ee eeeh from the polygon of etege V1. Ohoe the tint batch
in elihineted. its place is taken by the eeooud betoh. ee ehovh
by the polygon oi’ the partially epent rich. Since two betehel
of we exe to be ehed one otter ehothe: with en interval in
between. the epumihg by the individual tieh my be ot loo;
duretioh. In ehott it my be concluded that 2. .33}; exhibit
e detihite ptxiodioity in epevning end the opening period ie
rethe: 920103501]. with the individuel tieh opening twioe auxin;

5.7. Gfl‘ADO—80!lA'i‘10 1131333:

In addition to the method of ovudieeeter neaeuseeeht.
the etete or eeturity or a rich any aleo be aoeeoeed iron the
use or ovarian, provided there exists a. measurable xeietioe
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between the weight er the even end the usage at Ietnrny

em eeuht es‘ the tub. Beeee on th1e,Ju;e (1:53) celes1etet:e1et1veeveIyee1¢Iu
yenoettnteee (eeggngn) end rerun true to
be e nae unable method to am out the etete at eeteztty
at this till. fine uethod wee edepted by Yen (1955) to
deteuuee the different etegee at eeteruy in centre: nuns
My-eye ( gm). flue reletlve ovary mug».
ethezeiee knee: ee suede-eeutto tune. or 3% ‘Q
en eeloueted wonder to etudy the 1-eletteuup between the
mend Laden end ate:-ti}. flue eteny wee confuse! te tenlee
etnee the tones or can was ‘no -an and elender an the
utteeeaoe in weight betveen etegee tee vet: um... he
Index Ital mlouleted for tudavtdeel fills in dttfercut oath
sung the tonne. cenede-eonette laden 0 '“ ”‘,~,re\‘ 1}.“ %

fehe gonado-aouauo index at individual neh the! obtained
was placed against. the wand node a: the egg diameter
(P1. 1. Pic. 6). Based on the zegromton of node). diametet fl
gonna index, the gonad indiaea were classified into 4 aategeatel
of aatuetty. (1) the tense evexiee of etegee I end 11 hevnc
an aide: below 1.00; (2) any 111 (eetutng) even having
use me: beteoea 1.00 and 1.43 (3) Bhture overt» ox stages
IV end "9’ having’ the index between 1.4 end 3.2 ml (4) ifihe nae
evuriee of etege V1 with index above 3.2. ‘kw the date euueet
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that the nuns» an the our: want of 2. 5m; in cuoontol
rm: tho ocean! at stint: at tho ovary.

luthu. the pol.-outage ooouu-not at 413101031
031030310! an ditrnunt months was calculated to 11:1 out
the oonolnuon between the and anus and the turning
uuqu. For can piano the attention with and adieu
1.0 to 1.4 and 1.4 to 3.2 «no 900101! tenths: uzto also
causes: ranging 1.0 to 3.8. canoe the saturation Itartllt
min 1.0. ‘£1191 gum thru groups. !_1_§_. (1) those fllhu vtth
gnnd lndoz below 1.0. (2) fishes with gonad index button:
no and 3.2 and (3) tunes with stand mac: mm 3.2. no
autumn tube: or stage: I and II can undo: the that pop,
the hum:-tn; and the mint. ttehon of than 111, IV and Y
undo: the accent! grow and the ripe fishes ‘belonging to
stag: VI mac: tho third group. Thu znroontago ocrsurronm
at those three groups in different months during tho period
from April 1969 to Mann 1971 la pmaontod in Table 68 and

Plate 1, !’$g.8. This Imus revealed that tho first group
(lnuturc run run la luau haloar 1.0) occuaod in April
1962, July 1969 to Karol: 1970 and fioptofior 1970 to bash 1971
with peaks tn Gotobor, fiannbor and December during 1969 all
1970. the taboo belonging to tho second group (maturing and
lawn tune! with can snéu bottom 1.0 Id 3.2) can
attend Ira April 1969 to floptombor 1969 with a punk 1:: «Flu.



rnannmu .oaotm3mIcn or mutant ammonia (Bambi mm 
smrano man) 1:: BNFEER mm:-1:3 sue me pmzon

mun 1969 00 mm :97!

r227.-.

91313 58

...... 1::
1.0 1.0-1.4 1.4-3.2 3.2 and 33010(1) I (2) (3) (4) (5)

1:11 1969 5.0 5.0 43.0 5~.o
In: 0.0 0.0 50.0 50.0
Juno 0.0 0.0 95.7 4.3
July 15.0 0.0 82.0 3.0
haunt 20.0 0.0 ao.o 0.0
flsptclbcu 68.0 4.0 20.0 0.0
ootoion 100.0
Hovonbol 100.0
Dooubor 100.0
Jana”-7 1970 95.0 5.0
ternary no.0. o.o 14.0
Huron 22.4 5.6 44.0
_._...__....

_.‘,T 0 0-w-



WC coo)
W ’ LI(1) (2) (3) (4) (5)
A931). 1970 0.0 0.0 73.2 26.0by 0.0 0.0 59.2 30.8Jun 0.0 0.0 82.0 10.0
-N1: 0.0 15.0 ao..o 5.0
-M51100 0.0 13.0 82.0 0.0
flcptubol 70.0 22.0
000030! 100.0
lumbar 100.0
Eooonbo: 100.0

January 1971 90.0 10.0
February 60.0 20.0 20. o
mach $.11 16.0 64.0
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Jesus: 1970 to 3Ip‘BIs:::bor 1970 with pull in April eat
Aunt and e and and eteed: tnoreeee from January 1971 to
Intel! 1971. the third new of than (35,. with gene! Inlet
05010 3.8) were noticed 180! April. 1969 to Jul: 1969 with
pea-uummmymuuuzatnoconuinouu
peeks an Intel: te Hey.

Jan, the everece suede-eoneuo index to: each semi
tax the yeeae 19:11 1959 to lhteh 1970 an span 1970 to
hue): 1911 In calculated tree the index ten tndtvulel fun by
dividing the total 731%! at the naeeee tea each month by the
tube: of an eulinel. flue rennin ere given In table 69
ed ere noted In line 1. 11¢. 7 for We geese eepes.-eiely.
Rho curve I.-epzeaenttnc both the teen elated elnoet Iele
9336033. no my um» an the mn'ue-eoenuo mace use
llereh to agent (tale: above 1..5)e1th 5 node 1: lb: me: be
tndieettve of the opening period with e. peek Ipailllll an
lunch to July or August.

All these obaexvations clearly Lnclioute that this
epeotee hee e. angle but rather prolonged npmlninc aeuen
1Ie:eu:£renlhrchtoLu.gultIr1thepeahLnhrohtolnly
ea: tenet.
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!£BL3 59

tax ‘No mm; race: APRIL 1969 to max 1971

mm 1969-70 1970-71
‘nu 3.0495 2.7850Ht: 3. 2154 2.0220Juno 2.3300 2.363!In: 2.0190 2.2501Aunt 2.0553 1. 4940
Scptowox 0.7651 0.610!
00160:: 0.2421 0.2854
Houston 0.3850 0.349!
Doouubor 0.3577 0.3787
Jami?! 0.4610 0.5008
3059327 0.8389 0.9832inch 2. 4450 1 .8218
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5.0. uwza mum an em or am OUAD on an 813!
0]‘ ll! flu:

It tho uoo of tho mound oholvo o oonotont Iolotton
with tho I130 at tho 1'1!!! it any ho uooill I! ll  of
ootuuty at o opooaoo. In tho oouoo 0: than only on
1t vol conotolly obool.-rod that tho hunt
of tho gonad snuooool nth tho longth of tho an to hot!
onoo no tonnes. A total at 419 tun. ooutottna at
216 toooloo cousin; to duo botvoon 114 out 163 h in total
longth out 303 Ioloo ranging. in totol. lougth botvooa H0
and 159 n vouo ononuod for tho otudy. Shoo tho fully
aunt ovouoa voso nob ohruloa and dutortod in
may one ozaludod tron than study.

Tho total lmgth of tho fish  tho longth of no
man! voro notod with accuracy along with tho stuo ot
Infinity for ouch opocimon. rules and tauloo won trootod
oopolaotoly. '3ho longth at tho ovary was plottod against
tho length of tho rush in a scatter «awn (P1. 2;, fig. 9).
sun:-.21: tho loagth ot the tastes we plottofl aoporntolg
aaillt tho length of the £191! (.91. 1, 31¢. 10). Fin tnooo
Magoo it no fauna. that both ova:-too and tootoo that o
Linea: 1-ouuoaeaup with tho uagns at tho nah. iihonotoro.
tho unou oquotton was tratod ta tho data by tho looot
oquoao notion! and tho values or '1' out ‘B’ won ottotlol by
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uung thotocnllnt-A +31. Inns '1' and '3' no in
«Instant: and '2' ropuunn the length or the and an 0!!
tho  or this run. ion the over; in: equation In ton!
to be 1' - 4.6375 * 0.4222 1. and to: into: thouauon no
I II -10.6950 + 0.424? 1.

sum (1967) obuamc nut in mama“;
iM1fifl30fiKflGWlfltR1I$§h02CK
flab shared a avzvnuou rolfitioanntp but whoa tho length
or the can was plotted  the who of the length at
the fish 1% shown e. 11:10:!!! relationship.  (1959)
3°13“ "‘M‘ 5-l?£1fl£%1l("'?_~ 312%) 3110 |‘|1»l‘1OI
between an of gonad and one at fish In ulna and (unit!
in angle ml direct. lho peasant observation an 2. fig
shown that the relation hotvom the length or tho tilt ‘and
length or the gonad is also simple and 411-003.

5090 3153   lltflmfltt

The use at first maturity of gggm;g._~g;g g was
dotornanod by analyning 564 {males and 735 min during the
near April 1969 to batch 1970 am 820 tension and 71! 3100
data; int your 592111970 to sum 1971. Fauna and un
in the tire and spent stages taro 1:-arcly availablo and lumen
were upreaontod only by a few.

In em study. the non oouootod were none! us-I100
zntosnnuuu-cups and thopoxooatuo oocumao at-tho



up nr
run an dttfucnt otcgu at Iaturfly In tho one group:
In calculated «patch for tho we run for tho in
30:00. run noanuz.-1a¢ bola too In was not tum into
accent in this study. since. it no form 11121411111 to
:1: its an by naked on unnouaunau). an tuhu
bolonang to stun I and 11 um grouped luau: unutuu
«ingot: uni 3153300 111 to VII undo: nature anger: in
tho calculation at the 3110 at first anturtty. The £03311!
at tho M2: for 1035100 an! union for the we years an
arena in Tibial 70 to 73»

Iron @3510 70, it calm he noticed that during

April 1969 to  1970 0.3.1 the twain fish mic HS. in
IO:O1—a%u:l'0and.1natcgo 1. flow Ménaontuzlatioy
out an to stag: II and a tent at then (2.0%) was found
to be In the staring stage (stage III). iiaturo tilhnc
in stage I‘? were that naticaa in 121 - 125 “am 5130. snip
(1.195). spent fish Val recorded for ‘she first tins 3.!
120.130 an sun go». anathema nahoa bail-onging to 9.11
Magoo of maturity were obaarvod in 126-130 an ant group.
the unjust: (66.87!) was in the Lmtxnro category. In
131-‘I35 u out new more than  were in difteront atagu
of the lawn category (etmgm III and above) what“: only
47.12913: an tau armature category. Fran can out an!)
actual the puoonup or the run in the: amino mums:
nanny mama“ and 100$ at the nth were Intro 1:
156-150 an :1» crew. lnnthouh s can pucutup ct
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803101 in suture in 121-12! In an arm. mom that son
Dill!‘ on to ntuttruly I: 131-!” Q can grow
(21. I1. I13. 1). loan. this an grow my be 1-eguuol
at the an at any maturity of tuition. hut indtvldinll
reactant nouoodsa 1:6-iflonuutaououanlnthnano
QNVO it.

tho parentage eocuuonoo of min In “Hunt stun
at maturity at the parted from Ann). 1969 to March 1970 to
prnaontea in Eéablc 71. vpto 9. aim at 119 In all tho “mares
I020 infiho imturo category. Individual! 1!! flag! III
wanted to qp1poe*.r 11: low! percentage (4.65%) in 116.1» m use

yous. 891.9 126-130 mm also group stage I could be notion!
(5.175) and in this 53122 amp the poecentago of ilnnturi
category wan aluo mt-0 (7'I.58%5). Ripe mans were first
Obconcd tn 126-130 mm size gzronp. In 131-‘I59 m use mot;
$8 poroontugn of 1m.:a.u‘.re mice was only 45.575 and tho I00!
Iolengod to trso mature category. 2110 upon‘! iuflivtdnalfl (4.725)
were first noticed 112 131.135 mm 3120 group. In the oabietiuont

also grown the percentage of mini-0 category gradually
tnonoaaod upto lofié an 151-455 In use grow. Since the
pcuantago of suture category at uni.» hemmed above 501% In

131-135 II 3150 grow this my ‘be aanazmosod as the sun in
11361: annuity to: aim use (21. 11, tag. 4).
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70
rmalmnn oaommcn or 13% 1:2 barman amass; cw

munmt 111 mg v..u=.1c>ca 13123 emaxes m~ nan. 1%9 to mm

3”. ‘row. Io. 4.: Steps of ninth:“"-"-"“"- “'3 1 1: 111 :1 1 $1 1::
101-1115 9 1oo.oo
1115.110 19 1oo.oo
111-115 27 1ao.oo
115.120 so «.00 12.00 2.00
121.12: 105  5.1.51 7.5: 1.91
126-130 150 3.75 53.12 1o.oo16.2s 1.33 2.50 11.50
131.135 zoa 47.12 22.121533 a.17 4.31 2.40
136.140 137 37.95 22.63 21.90 6.57 5.34 5.11
141-145 35 25.74 24.42 27.91 3.14 5.31 6.90
146-190 56 20.51 19.65 2s.oo16.o7 4.1411.»
191.155 1: 11.11 22.22 22.22 44.45
156-160 300.09
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TABZB 71

PEIUIWAGI ONIIBRDIOE OF MAIJIB H D_I'!'FR.ENf WAGW 03 HENRY
:5 000 10102000 012.0 000090 or  ;m;

2011. 1969 - mm 1970

stun at Inturity #1.‘...
5:.” gym: No.01...-——:, W :....-..—.:_ _ _. __.—__7.1. an-. int 1 11 :11 11 1 11 7::
101-105 5 100.00
1011-110 0 100.00
111.115 25 91.50 0.70
115.120 45 05.72 11.55 4.05
121.125 70 55.34 61.34 2.56 0.56
120.150 115 5.17 72.41 16.50 s.4s'1.75 0.05
151.155 127 46.45 20.55 12.60 7.09 0.79 4.7:
150-140 129 35.55 25.25 20.95 5.45 7.75 6.98
141.145 125 25.20 21.14 21.14 15.55 9.70 0.1:
146-150 53 35.05 20.75 15.2115.21 15.21 5.77
151.155 20 20.00 15.00 55.0015.00 10.00 5.00
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!AB1I'NI

-9IROIITA9l—00GUBREE¢E OF Ilfihlflfi lfi fiIIFBR3T 3TAfll8 0! H1393!!!
IE T3E‘7A3IOU$ 3133 &RGU?3 33 3 8??&‘1?f

101-105

106-110

111-115

116-120

121-125

|1I~1$0

131-135

13I~140.

143-145

146-150

151~155

156-160

<.J£EIA
A?RI3'1’797-. IN. '97‘.

833390 o1‘Inmuh;tfig“ can-¢In¢jU _.__- V “‘ ' ’till. I 11 111 IN1 V ‘VI VII.7‘ ..v v—~
5 100.00
3 1oo.oo

28 195.4! 3.57
44 75.00 $5.91 9.09
so 43.93 25.51 13.27 8.16 3.06 1.9:

175 10.29 43.97 24.00 9.71 _1.71 2.55 2.95
175 48.aa 25.23 15.17 4.49 4.49 1.GQ_
155 12.41 27.53 19.52 4.43 2.53 15.13‘
92 58.04 32.51 17.39 3.25 3.26 5.44
35 42.86 17.14 25.71 3.57 5.72
11 27.27 65.54 9.091 meme



sun?)
rmmwmn uas3mz.mwE or  I5‘ D13’:€i'.’B£:;£ 353.5% OF 85203!!!

I! rm VARIOUS S-1123 «moms m‘ u.;A~>:1.;; ..   %
LERII. 1970 .. mm 1971

W  zsmgoa at Qtfittf Tan crown 30.01 W --------~ W.T41», ill Q. (ill! I II III IV V VI VII
.n._4_. a-— .L_——w v V ,_j
101-105 4 1:20.00
106.110 16 100.00
111-:15 25 92.0 a.oo
115-220 58 72.41 22.4: A5.1e
121-125 as 47.06 41.17 3.23 we 1.1: 1.1:
126-430 144 8.33 59.72 20.14 5.56 2.7a 0.69 2.10
131-135 149 51.01 28.36123! ‘.34 6.04
133.140 an 41.7: 12.05 15.75 3.15 7.37 9.4!
141-145 ‘I4 43.24 31.oc12.1c 5.41 6.76 2.3!
“$190 30 40.00 33.)! 3.3313.” 3.53 6.67
19?-155 7 14.2!! 71.43 14.3.8



mafia

tho dot: oouootod on tho ooadation or panda).
notutty for both tho ooxoo am.-us; tho portal Ann 1970 to
Norah I971 ollo pvo otllln noun: no show. ht:
pronoun! 13 floblo 72 shell that toulol Ion In tho
ootogozy unto 111-115 a ouo now. krona; otottoi to
116-120 3 out 8120!! (9.0%). Eho notuo «toga orooool
no sea! lovol in 131.-us an ouo are-p tn. 11. 1-1;. 2) and
no pozoontogo sandman: xncnotod thoaooflor to too! 1:
151-195 a ouo CI‘-‘Np. spout tattoo won can notlood is
116-130 3 ono gnu.

lloloo «mug emu puma (1970-71) was an suntan
unto H9 -. In tho 1:6-Mo In an grow more than 50! pooool
ntontuo notes»: and at guaully tncuuod uuorunoquut
noon (:1. 11, 111.5). Spout mdtvtduolo vouo turn round
an an ouo any 120-125 on (rgno 13).

from tho ohovo labial (‘to to 73) it Q: to notod that
taboo bolonung to otggo 11 voro /yuooont not onus nohoo
of bug: ouo promo nbovo tho ouo at :12» maturity. run
my to boosllo oi’ tho fact that the 94111 upon! tnhol which
town to o onto ox otqgo 11 (sooovorug II on In) boron
tho non stunt; outta. Int boon oonotdorol no otogo 11.
noottoony than no not vu-un moo. otnoo tho: Iul ouo
mount on! Ioonol.
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PLAT! XI

1 - 3 Percentage eeeurrenee at nature ienelee et
2,. gun in various eine-groups (in nu) during
the yeare 1&9-‘Io (run) 8: 1970-71 (rum)
end the average for we yearn shaving; the line
It first maturity (P15. 3).

teroentage occurrence or nature melee of 2.3313
in vexieue eiee groupe (in an.) during the you:
1969-70 (313.4) 8: 1970-71 018.5) and the
average for two yeexe entering the eize et tint
maturity (Fig. 6).

Reletionehip between fecundity and total. length
of 2- mm
neletionehip betveen fecundity and weight of
9.-ems»

Reletionehip between fecundity and weight of
ever: or 2,. man.

ieht ionehip between weight of every end length
01' 2- mn



3
I909‘?! (AVIRAOU

L A J _A _1JAL L

(00 L ' I00 :00 s: .0 R0 R0- 5 5
§ 90 §RO Q 403 I8 '° 3 1° 8 toU W
3 no :2 no mm mm as g ‘T13 :53 :50 sis nit «T: A0 333: 3

E 3:25 «nouns (mum g :12: onoups (mum g0 too » 5 moo >8 § _ 3 *3 3 3 00*c ‘ 4s 2 * ~ >. 8 L 5 .0»c u - c >g ‘' Qoh E ‘oh1o~ to»

us :23 :2: :33 :3: as no :53 as
SIZE GROUPS (FEMALE)

6
069- TI (AVERAGE)

J. .1 1 1 A L A AA 4 A
. 13 $33 (3 H3 IC 53 BB
SIIE scoops (MALE)

II (23 é. |33|3H3 (403350
suze onoups (mus)

nu; mm :33 mm on as: :50
SIIE GROUPS (MALE)

5 r; 3c 53 3‘3 31- 9-32 2
- 2E . 210 asS | b g 'I3 3K 1 1 1 4 1 4|‘. 1 1 1 L 1 4 1 1 4 1 1 1 1 1 1 1 1 1 4

I30 I35 I40 I45 (50 (55 I3 20 22 24 25 20 x 32 34 3
LENGTH $ FISH IN “N. WEIGHT OF FISH (N CH.

Q
Q1‘Q3 _I )'~ 2:Z >- C)' IL9.’ O3 E3 <98 E]“n 1 1 .1 1 9} 1 1 1 3  J» . A ‘ ‘ ‘ 45% 700 000 900 (600 (I00 (200 ($0 (30 lg (40 I45 '50 (55

weusm or ovanv an no.7 LENGTH OF FISH IN HM.

PLKTE. xi



cm.»
A: elelyele cf the above data than zlndlcetee that the

teeelee can; both’ 1959-70  1970-71 en! the Ielee during
1969-70 becene peszcucell: eetue at 131-135 3 else seen
end the nlee $31970-71 at 136-150 3 use seen. A in-an
enelyell of the above date in done as which the pelcenteae
cecezeenee ct teuelee can ulee In euteeene etegee es’ the
eeture category were peeled together: eepautny ten tee eenee ice
the yeetl 196!-70 end 1910971 and the average et boil the

yen! tea each eez were celeelatel. thee table 74 uvee the
pee.-eemege occur:-enee ct eetue teeelee ll urleee eue cl.-ewe
for 1959-70 end 1970-'71 along with the evemce fer the tee
yeeee. It my be obuxmc iron that 236 In 1969-70 eel 9.09!
In 1970-?! zeeulnng 1.: en evereue of 5.9% tenele nice :1:
1169180 3 use £10”. In the eeheequent elee ureepe tile
percentage ehceed en lncreeee can at 131-435 as one new
avenge 5815 or the tenelee were eeture. In Mae: etee some
the percentage gradually lnceeeeed (flee run I1. I13. 3).

In fable 75 the percentage cccun.-ence or nature eelee
1: different etee geeue to: the two you: Pm the nexus toe
he'll the yeere ere given. It eheee that 4.65% ml 5.18! were
Iehle Curiae 1969-‘Io end 1910-71 nopeouvu; teenltlng an en
evence ct 4.91%. the percentage ececn.-eaee new 50! level
an netleed at 131-135 In use group an 1969c-7o ($3.555) ma
et 156-140 3 else 680!» in 1970-71 CSBJTM. But the everege



-12‘! an

run 14
.r1nanI:moI 000331303 0! auras: anaursi 0l'!BflLLll II vgnxous

3133 «news or * us .;1‘.'_-._' 4,3‘,

“*3  1969-70 1970-? 1 Avenue

1 16.120 2.00 9.09 5.94
121-98!. 9.5! 24.51 17.9!
915-430 33.13 41.14 $7.14
131-!!! 52.88 51.18 52.00
13$-14.0 62.05 57. 59 59.81
t41«145 73.26 61.96 67.61
146-! 90 79.4! 57.14 “.89
151-‘!!! 80.89 71.13 80.81
195-160 $00.00 $00.00 1N.fl

uuI—I___ ' “ ‘ ’ Jun
‘mun group: cannon ail stages show In (m.n.v,v1 1: VII)
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IABLI 75

mm»: oownmas or muons noun’ 01' mm :3 unlessan: exams or   ‘mg

3,‘? §_""' 1969-70 1910-71 menu

116.1» 4.65 5.10 4.91
121.125 5.12 11.74 3.43:26‘, 3%” 17.
‘BI-J35 55.5’ 43-99 51:17‘55""‘°  53027 5.0!‘
141-145 74.00 56.76 65.70
345-150 54- V’ 50.00 68:07
151.159 90.00 05.71 no.3!

‘E13!!! (30%! 0181!! all any £507! 111 (III,IV,V,‘VI & VII)

_._____._.__ ' "X



up 243 a.

venue ten bath the yeete ensued that 51.2?! Ielee wereC‘  - II...   I1. me "e
In-eetteehevoanyeu aunt}. umneetuuaeu

eveaeae these he no eintneent veal.-tetlu in the one :1
islet stun; heween eezee and between yeue. m the
other hand been teeelee end melee were leisure :3 131-135 a
enenoup. Renee. thieeuegzeupnybeteseaéxedeethe
one at nus Intern: xoxamgugagmg. to be have
epeettte ti an be noticed than Plate 11. Pin. 3 ¢ 6 that
one at uni intent: for tenelee 1e 13: In and to: Ietee

132.5 In (et 50% Level) he.‘ 1: 13!-135 u use yew.

fholllltiltli at eluohthe teneleeendmleereeehel
mutate: wee ebeervel et H5-120 u use new. The tenelee
tint open et 126-130 in use new (menu 79 as 72). when-eee
the nelee 11:5: spun at m-.125 as use gram (Table 7:).

5.10: llfiflllfl

The reproductive oepeoaty et e pepueuen Se e tnotun
er the fecundity 0: females. The author of en: usotlueel my
auto: an urtueai epeolu at nehee due to eeverel nota
met me eitteaeaeee in one. age. etc. the tenant: my very
even run: the use epeotee nee depending on the aeeareplunl
gugggueug, seas7ona.l.e van.-aetteue n eneuec. etc. In enter
to eeueete the use at the epeeunc pepelettu or e tun. e
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oloor kuovlolco of tho tooudtty of tho opoostoo to qooottou
to ooooattol. In nun oultuo en. xuunany oiouoo or tho
opootoo hovo o 3:-out pxoottool. utility in piano: planning ot
tho hotoung and noaoory oporouono and for oouovtac o
oortotn tu.-got or turn and production. who auto: oi
individual to o opoanuoa powlotton to ootnotoo tron o
noolouo on. 1) tho son: who of up pz-oduood you you
): :11 fololol in tho popllotton, 2 ) tho Ivor.-ago ounbo: oi’
oga pootloood by not tonolo In tho population and 3) no
on-ratio in tho population.

fooindtty of on} opootoi ot flab ll ooooiny 401051301

tron’ tho «ca name: at -mm on u tho ovary that no to
lo ohod on tho mu-out oporlllllc ooooon. Tho doanrtouou at
thooo growo or owo vorioo an dtttoront opooioo dopoodinc Q.
tho opoontng hobato. Aoooaling to Hiding no nutonbooc
(1936). in rm.-z-mg en. ogu «mama to ho awmad an tho
onoung oooooo oxo 1-tpoooo oamltonoouoly, for. to mat: of
on ollvonood otoao or rtpooooo. o vory oloor oopazotion In
ooopoot or o:I.oo on: Do nottood bottom tho oouvo yolk: out
ond tho non yozklooo onoo. Futon (1938) oointod out an
to noun; on tho upounc ogo to on ovosy no moronnotolq
oquol to ouo no that tho auto: or ogp dootanod to can on:
bo Iouninod ot tho oononoooout or tho yolk oopoottion at oollo
In honing, thorotooo, tho hue yolk: own no tho oholo or
tho ooooolvo crop. and o oount of tho: stvoo tho obooloto
fooudtty of tho tut.
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reeulity et mgpgng wee aeionletei tron
35eetnneten1eenucih¢ineieet:ent26teI§4nIiete1e1
iugth. belonging to eugee 1%‘, V end V1.

1» eve diameter etdiee revealed thet there are three

grape ox yened on in e neiue ovary, which indicete the: the
imaivi-iuel tieh ehel the eve in hetehee in an extended Optin
ing eeeeon. It the, nnnhe: oi’ batches in which they use ehel
in e year and the time intend between eeeh of the: en net
lmevh. it ie nether dittinn to eetieete the «meet nubes
at are destined tote Ipeuned in e Jul. But in the pretext
end: it the round that in 3. ‘mg the we edvenoed creme ex
eve wanting above 0.46 en (30 II.d.)e1:e opened in m
auooeanive batches and the Ilellor end the thud you of
eggs ie reeerhed at the end or the epeening eeaeen. Further.
the ovaries are considered an mturin; when they pan on te
liege 111. when the maturing amip at cm: nee above so n.4,
(eee P1. 1!. Fig. 9). flenoe. it use ooneiderod to he nei-e
accurate to count all the eggs belonung to the ti:-et we
gaeepe ei' developing egg alone. in. those which neeeure
eheye 0.46 n (30 I.d.).

rhe teeuniity at the 35 tiehee exenined ere preeented
in ‘table 76 eleu with the total length or the tieh. weight at
the tieh, weight oi’ the every. length at the only end the
etege et Intuit: at the teepeetive rich. the Iexinn
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teomdlty (4515 ave) wee observed In e not Ieeeuug 154 Q
In tflll. length end II1fl3||C 33.7 g. the loveet fecundity
(144! owe) wee noticed tn 3 130 n-1008 tun eeisllilc 18.5 Illa

eventhoun the enelleet sun eteued use 126 u long eetdung
17.! y. the fecundity of which vol 2215 one . the avereje
teoenuty wee eetunted at 1733 on for us run or 030.? u
total length (table 76).

5.10.1.

loot or the weaken have abeervel non-neeee reJ.ettee
em; between length and teouuty as that between length and
'|fO1@§ of the run, ouggeettng thereby that fecundity, like
weight. ueteeeee in e proportion Inch ‘greater than the
length. has (1910 e & 5). llelolovtézh-.. (1913) and meal:
(1954) In their etuuee on flog” nan‘.
hetri-EB» end ell! MIME. Ireepeettvezy. ehoved that the
teouuty or non tnoreaeee an e proportion to the equate of
no lenath. meal: (1934) obeeama that the teoencmy xnereeeen
at e use 1.9663 to the 1mm: an the oeeo ox zmoztxo oeaune.
Aoeel.-dine to menu; (1949) to the hem.-tag at Eouthera leech
Bee. the teoultty inomeeeee et I rate above the cube 0!
length. lath (1947) found e eteugln  zeuuoaenp
uetveen teoultty and length 13 the em.“ trout. Btepeon
(1951) 13 3-“ "$100 CI 11110‘: flfiflfle 99‘



an 2Q? an

T1313 7‘

man or mm an In xxmxvxnuxxa or
A “"1

». *-'-*-.  « “:9”  mm -«no. '3 .. 1: ‘.3, gm:  ,, m uturxty
_g_>__ (2) _ m " m m an en
1 as 22.1 49 use 2343 xv2 no 2a.: 52 ‘no ma: xv
3 no 24.o so ‘ma non xv
4 127 17.2 46 560 1637 IV
5 an 33.3 54 me 3397 xv
c m 25.1 94 no 3591 xv
7 m 23.5 -49 325 3126 xv
a 127 me 46 .620 am xv
9 no 2o.o 49 750 2640 IV
1o :94 33.7 51 to?» 4629 ‘xvu m 31.5 59 ass 3420 v
1: 116 11.1 42 520 2215 rt:
1: 136 23.1 5: on ma xv
14 1!! 22.9 47 us my xvas no «.5 48 530 ms xvas :32 no.2 41 «so am v
17 132 21.4 44 woo 1938 V1



r.b1' 1‘ (flfiIflloooon’
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<6) (7’(') (3) (3) _ -4' 7190 3°“
'3 '3‘. 22.7 ;: fig 39,6 ‘Iv

.5to '4‘ ’° 2744 "3 810
21 147 32.1 5 68° 3352 ‘V1
22 145 ""° 5: 7.5 2494 xv
3, "9 28.’ Z‘ 935 ‘8‘9 1'14 1:: 3°" ‘9 5,9 use 1'.4as '34 32 2417 1'4% 44 530

127 14' '6' 3296 759 1125
an 152 35.5 ‘6 74° 2359 V.5:9 '44 27 2513 "44 700
so 137 '5'” ‘9 3,0 we 1*’
:1 '39 22$ 43 935 2909 "” "° rm 4-; 955 32°’ W,3 "‘ 2.4’ 5‘ 60° 23" Y

.039 139 at

W “” w W  7.1 76505 27,2.“'3'”; 153:7 2"‘ 5°
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that (Duality  tinted to tho volnll of GM ovary and
oounoqluatz: to the who at the lcngth. Lehman (1953)
obucvod n naught nu rohuonnhip between the nub» of
can and the length or the run an the man: um. um
nun» (1959) 11.1110 studio! on 2%
311. nouooa the tenant: nupu1n¢ with the mm
at 3 auto Ilbliolhtidly abate: than the truth pone.
33:11:: (£958) tout in  I.-olaumahsp hotvun
«meaty an luigth or run in an” 11.33,. 2:103:21: and
Ba. (1961) noted zuouunty 1: 33¢ ug. anouaunc at
3 auto or 1'oumh'pon1.- at no loath. Vumooo (1973) an
hu snvntauuoni on the flflflitf at in mm. hug; fin‘.
abound this tho’ bandit: tnoananol at 3 can of 3.96 nun
the length.

90 and am the rchttoaahtp between the hunt or
1110 full and toeudity tn gig ggng the abeoluto
toundlty onunntod so: 35 mum me axoezoa mm» than
total length in as suite: 411% an nuts 11,  7. the
nuuoannp nu ulouhtod mm; the 1am szmaxa menu
(logarithms ulna) band on the tenant

log I I n + i log 1.
that I’ I tooundlty. I. -I total. lcngth in 3. ‘a’ and'b' -I in
oeuofiuu. no humus: (29 md Length (1.) I.-olatunnhtp an

be «proud on %
10¢ I - -1.2165 + man: no 2.



coma

%oo‘Bu£ fecundity for ltnxth I'll onlcllatcl halal
an the new tennis and a xogrouton use In rated to
tho outta: dug»: man about a straight line relationship
batman than tub variables. ‘the cerrelat an aura cunt
was calculated ‘u 3 - 0.5000.  the '2' van nu tonic!
for uaittaanou. 16 no font that ‘t’ 8 3.3167 in pain
Mull ‘tho '9' 73130 at 575 10”}. (1.95). Thin imiiaatod I
131:1: (cod zolntunliip button length and fecundity.

In-tho length-flaw! toluttcnahtp of 3.33. tho
Onuoltul van in tenant to 50 3.9509 for tho D0010! “$0
or Iutoutnuto tendon ma anon for two yawn. mu value
1: Man than that abound in tocmdtiy-length rolatunnhlp
(ensue), mm znuoutu cm touundity unreal» at g use
has than that or body Intuit in relation to total. lontllh.

’I “GO :0

sum (1947) in his utwuoa on the fecundity of
_a},nflnfi, muggy; obaervad that the number cw! eggs in an
out; no an Island to tho night or volume» at the no
rattan than to at: length. sagas: (1951) found that an
pluses. ugnggnn, njuggg «audit: 1: walnut to ‘Eh!
vein: of ovary and omaoqucntly to tho who at tho length.
thus directly paoportienc). to fish votmzt. 111m (1951 )
that voting on brain from obaorvod ‘cut the rolntunlhtp



at
between the Idea: of eve end the (tan weight In
lee Gjlemr (1997) cerrlw out detailed etudy m the tealldtty
at  ggn;,g with different vertefilee and netieel I
bette: releuonahtp between femndttyuvetgtt than either LI
fecundity-length or fecundity-ego. The existence of e
eneigm line relation between fecundity ‘end weight of sun
has been reverted by eeverel. eaekere uh fierojini (1957),
(use), "in-geese (1961. 1973). 3:1» ($965) an ounce.

he teeend 11:; his obtained for 2. ant; Ital plotted
against the total stetfit of the tub in B scatter £13331!
(:1. .11. ru. 0). who aelouleted rag»--an nu manna
can he expreeeed ea:

lea 3‘ - 2.3033 + 0.7940 log ‘iv.

then I I fecundity end I II tote}. eetflt of 11811. A Iilllcfl
line uleuee wee eheerved between these two manna.
'£'he eoluhtun oeettieetut no 101136 to be "2’ 3 0.5809 than
when tested for etanuteuee ehewel e tun; etpttteent
ntrnunt use nuuonnhsp. the calculated -kw nu‘ some
to be '15‘ -.-2 4.185? which no geete: than the '1.‘ value at
59% level (1.96).

the releexonehtp between seamen: and weight at
£13): my one be calculated theoretically 11 the length-veifi
and teeuulny-ulngth 1:.-eleuensnp are known. me deuvettel
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can in an on no 30110":

1- :1‘
U In La,’

*- 1’
11" {iii

1'- Pfg-Q-xi

5* -a§§g%8‘b
'a' and ‘L’ are calculated ‘Q’ valuoo otlngth-toouadtiy all
length-night nlnuonuhspu zoopcottvou.

'3' and ‘B’ an calculated oxpcuntull of tocuuutga-length
sud lcuath-votfit 1.-o1at.1onn.‘I.pn any out inn.

In thu present study tho cwomntuz value of the
lansfih-mint mlauanaup (3) in‘ nature zlonalou vac aalountot
in 3.0312. the teoudttyu-lqncth ononentul (1)) Val ohoolnl
an 2.1552. Uhln than valued arc substituted. the final
equation my be l!OI!1t‘tal as renown:

3--  ‘-gzanoaa. 1.0. rug ({)o.7m.
It my be notions‘! that mu apomntial. vain (0.723?) n
olololy canon; with the ammma vnluo (M7540).
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In can unuaa-up tho van or up uponoat

(o.7s4o) as loan than unity (um; - 1) and census the
tntoxptotauoo that tho bounty tauooooo at 5 min not
than that or no body «mt an venues to uaath.

’a ‘oo ,o ._7.-._

According to Biotulc (1940) a olou rolatlon Iholld
be oxpootod botvoon tho wught of the ovary and the nulhol
of on pl.-oduood, for, $110 an inaction of the ovary 1a the
production of 0531.

In order to noon: tho rolotionolup botvoon tho
Iceman: and tho ought 01' tho owns: or mggnng mug
tho fecundity was plotted against tho weight of tho ovary
of the roopootavo 21:1: in o nation Mama (P1. 11, 313.9).
rho 1-olattonolnp botuooo than two variables on ho oxptooul
on log I -I 0.76% + 0.9276 log 08 1n the 1%:l.thm1o ton

Irholo I I toamdity  eh’ i ovary weight. A straight nu
rolotionalup woo observed with a correlation oooffioimt‘.
'2' -- 0.7335. no test of ugnuxoanoo ohovod that the
calculated ‘t’ II 7. 8430 van creator than tb W’ at 55 lovol
(1.96) and hoooo u otgnifioant aonuonoup cud: ..¢m.
thou two ‘variabloo.

rho ozpomonual vailuo (0.62%) vhiw in loot than 1
tndiootoo that tooundtty increases at a rate loco than that



um
otbolywucltudovuryvozchttnrolcttoatottotllluaiho

5.16.4.
Ehonuht ottmwuiuotfl Ipounoalbqloactngto

IugII!'F.VnnlVIIup1ottdun1'nl'lthob¢lyl.oI¢0Iottho
udpodttn an an a section than: in into :1. 11¢. 10. to
Italy in relationship human than we vnxhhlol. In
zogosotcn 11:0 fitted to in data by loan IQUIIO Ithhol oluuul
I altfitly cuzvtlinoar tolationlhtp. In tn logastthlto fan
the equation any DO 1:131:03 IO!

log me In -2.0721 4- 2.3091 log L.

than 0! I only night and L I Inn}: of fish.

The oorralation coefficient ‘:2’ van estimated u 0.6190
which was found to be umitaomt nines the calculatul Hz‘ -4.5994
wan nun: tun the 't' at 5% 1on1 (1.96).

The exponential value when that the ovary weight

increased at a rate loss than that or body night in nlnttu
to tan; length but slightly grain: than fccndity 1n son.-man ‘
to total length.

‘fun study on the fecundity of  33333 and tin
relationship run other factors Inch as total. length. rm
weight and ovary nxght than that 0. hinut have of continual
nut: button bonus: and weight of ovary flan ‘notucul
tenant; can my uothu variables.



an  in

Mo-h nfiis
vgmou (1973) °'d.ou.ntcd tho mango auto: or on

your can bod; night and not an out; iaat to: Ron.
mu an}; 1: onto: to study thdhu: tho tuéudtty indium
no name» by the use at no tau. 1. ....u‘.. nuns
us undo in tho present «tun: an the fecundity of E. ‘Q.

The lumbar or ova. per gram body night not! pa 0.1 an
away weight ware calculated for each apcoiacn otudiod. lance
majority of the ovaries mime! 109: than 1 gal. 0.1 fin
val taken an the unit for ovary weight. the Inuit: of wt
was obese;-vol to vary from 72 to 172 go: gran body uroiat out

264 to 483 per 0.1 an ovary weight. in order to onltno
whether theeo tocunfiity factors are influenced by thc 1'10)
cud, the alata tori tanoupad at 5 am also intorulo out the

sump values or “nah, length group aura calculates-.. an IIIGII
in ‘fable 7?. the table shows that the humidity mutual IE!
not intluanaod by the also or the fish. Tharvtowo, the data
than giaolml and the average number of ova put: an body night
and pot 13.1 am every weight were calanlntcd uni trauma I080
fund to be 109 and 359 respectively.
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‘I181! 77

ogvmaj mama or 2008 pm 1 ma unxm or non! ma rm 0.! null
21: zo1r.s.~ or own 12;: nxrrnm aux owns or  ‘Q;

E Avorago aunbot Inna 8&0:-.
3:31 333;: m(':-5””. 1°::3‘:o§ge of: up 33¢:

ofbody ofauy 1 1.1 5 126 - 190 109 537I 11 131 - 135 123 3763 6 136 -- 140 116 3554 5 141 - 14-5 105 373
5 1 4 166-—-» 150 90 337
C 4 . 151 - 155 110 $55
flfim-80 189 359

In fishery biology investigtiona an a commercially
tlportunt tun, detailed. analysis of the sex oomositton in
tho catch is oonamorod easmntial for determining whnthor
fllhlng 10 Ian intone: on one on than on the othor. and 1.1
no. whatnot the obuorvod douunanoo ‘ox oaths: an: in duo to
chasing bohavsom: or duo to other canton like differential.
eooooaability. vulnerability, gt-otth and mttaltty. The
on-ratio studio: also contribute toward: stock on Mutton
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I; the eezeettve e-novel. necked by known; the eeu-xeue
tn eeeh luau: new (Holt, $959).

hthepeeeeni etudyenmfigflggfigaeiteqt
nendetettnyout thenetilreenddoulnuee. tray. of
either the: by -oenductug eteuettml test: ta the use
eelleeted £51319; e period of We 10!!!! flea 41211196! to
luck 19'”. fine eaulee were  eeeeadng te Line
loath of capture and length-wows or 5 an size interval: to
determine whether were won any antmat tautxmee. at
Venetian in I-eapect or month or one-gzvupa in each year.
The eheerved eea-ratio. were tested ‘mint an expected ratio
or 1:1 by the method at oh:-eqmne (fiinefieoor, 1946).

In fable 78 are pnwented the uontueile date en the
new-ratio or tenalea anti males for the year 1969-70. It &

be seen that, except for thy. Jun. July and em in an
other Ioathe the femalea were domnntum over the mien. fine
eh:-equate values ehoverfl eimifioant deviation titan the
expected ratio of 1:1 during Ayn:-11, October. January and March.
In July the females to males ratio me 111 end. in anguet the
ulee lcnxlneted, theta not etattieantlyg but close to the
Si eauifloeat level (3.48 chi-equuo value). fine domination
of ales over females in   June we maimifimnt. Ehl
obee:-red muo between feenlee and Ialeo tor the when not
we: team to be In 0.83. the  velue o.-E which shovel
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that it duhtod ugnttictntly from an auto vtth the 10:31.00
«instant; tho anon.

1: in Iulruqulut your _Ap1-11 1910 to Inuit 1911 the
chant nun bureau the union and Inn In uo.o7. A
oh!»-aqua tut moved that min dnntang uputulily from
In nth the union doninnung u an the an of the pnvuu
you (tune 79). Inc numny mama to» menu tint
during April. December, hungry and  tho I.-sue ucntfunltly
nun nth the dominance or union CVO! nun. During July
at septum: the alt: upanonntly  tho tannin.
Inanothauanthn the dunno: otomnuovu-flu sun
was nngnttxunt.

the ratio or (union to any tn Militant an grant
an nudzlod separately to: we you-I words: to know the pasta:
0! us unrthutton an vu.-tau can pawn. In mm I0 am
given the data ten: the your 1969-70. In the use groups
96-100 In ml 101-105 an the tutu van In all thou.-often In
:11 tho higher also grown tho total” ion Ontfutlc the
Q10! Ipto 135 H. flu chi-Nun valuol chard Shut um
doatnunu of (calm in stnznaunt an 121-129, 126-130 and
131.1” m use pawn. 60:03:11.: the utility oturtc is
121-!!! an use you and mum: in out ya nut Intuit:
1: 131-135 in am am. In 135.140 an use any mu 1:1
ratio could be noticed. In use now: bottom 141 to 155 Q



I3 nxnnw nonaa DURING man 1969 1'0 lulu 1970

no.0!

TABLE 78

ax-sauna: 0202 FOR 01:1.-maze or Mayan gm; onunm

*81¢_n1fl.ou1t at 515 19101 (3.34)

111111» an 1111111111 mu 11111111 (Ina-aqua-0, 0.1.

11-111: 107 11a 69 110.50 12.04" 1
my 183 O9 94 111.05 0.14 I
can 142 07 75 111.12 1.0: 1
_m.: m 95 95 111.00 0.00 1
.1-1;--1 127 5: 74 111.40  1
1111111111111 153 as 11 110.07 0.110 1
mom 174 107 64 110.63 9.30’ 1
Iowa»! 91 52 :9 110.75 1.03 1
01111111111 11: 67 51 110.75 2.11 1
1111111111; 157 99 611 110.69 5.76’ 1
1111-1111:; -to as :1 110.69 12.50 1
mu m 79 5: 110.67  15.22‘ 1
son: 1740 953 70-11 110.0: 15.04‘ 1



EARL! 79

m-won: mow roe .:1sx..m1*r1o or  gm; owurm n
mrrnzm-3 mourns ammo mu; 1970 10 max 1971C: ' :n :1

loath: gm‘ rum.» nuns hue an-aqua 11.3.
“ ' ‘”“““““ ‘“ ‘‘ ‘‘‘‘'‘ ”“ ‘ w. I111 ‘“““"“ 1‘____._..%y——- v~.— .«

Ann 123 so 33 1 10.37 26.41:‘ 1hr 76 :5 41 1.1.17 o.« 1
Juan 159 '70 G9 I 11.27 2.80 1
July 121 51 75 111.47 4.56’ 1
Aunlt 13o 62 to 111.10 0.20 1
Boptolbcl 114 46 so 111.10 4.31’ 1
com»: 129 so 61 1 so.» man 1
Iowa»: 96 as 19 ' 111.00 mac. 1
Booonhox zoo 113 an 1 10.69 6.40’ 1
January 121 711 51 _1 10.73 2.198 1
binary 150 93 57 1 1o.¢1 o.«' 1
sum 124 79 45 1 111.57 9.3:’ 1

run 154: no no 1 10.87 0.111’ 1
A ,1

'sa¢u:1nu1 .1 911 max (3.34)
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QAILI 80

can-sauna 1-we rm an-auto 0!‘  ‘mg n Mann:
I

31:: moms nmuna Ann. 1969 we mm 1:70

3*: gr” fa‘ ronnlu 59.100 Ratio  D. 1.

96-100 4 1 11.90 11.00 1191-105 6 5 1 moo mac 1
1116-1111 22 1: 10 no.3: we 1
111-119 49 as as 11o.u 0.1: 1
116.1211 1o: 56 47 1 111.04 0.711 1
121-119 196 no 76 1 10.63 9.011’ 1
116-130 29: 1a: 115 110.63 15.52’ 1
131-159  213 147 110.69 12.10’ 1
136-140 :13 159 159 111.00 mm 1
141.145 22: 19: 135 111.21 2.1: 1
146-159 115 as so 1 mm 0.22 1
151.155 :6 16 to 111.23 0.44 1
156.150 5 5 -- -- 5.00’ 1
‘roam mo 99: 707 1 19.03 19.04‘ 1

"sun1:1eu11 at 51% um; (3.94)



the Isles two more than the tendon but not In 3 Iuatttoant
zcvu. In 156-160 an use any am «no not 311113310.

During the oubuqucui you: 19:11 1970 to firth 1971
tho touch: can note an 111-115 as use now can In min
group: ti button 181 and 155 Q (hue O1). lulu use
not available 1: 96-100 in use new and the churn!
Issuance of ulna tn 101-105 3 one new Ill £031! to be
uuntttannt rm: 0 cu-nun ulna 0.14. M 106-110 3
01:0 flung tho mlol outnnubu.-cl tannin taunting a. 11531.
ruum  «no. In 116-120 can 156-160 mm was
g.-oupathcunlunzonouthnnthotoanlubutnot at:
significant 1001. 9110 om-aqua vnluo to: 136-140 u use
group. the can but to also at 21:01! annuity. nhovod 1
ountnonnt dunno: tun 1:1 unit tho tatlu -outnulboxtnc
tho Inca. 301126-150 m use group 3 my aha.-aqua:
vnn, flung not ugnuiosnt, an be nouod with tannin
outnflorang tho lulu.

80:-nth at suture (stage: I and II) and Inturo
(lingo! 111. IV. V ma VI) tube! of R. gun to than as
Table 03. In the your: 1969-70 ml 1970-71 in both the
utogoruu the faults are non nun the anal. But it my
to sound that can obunod (enhance no tnuzpulault in
tho instance an in hath no nun. m the other hnfi tho
at-aqua value or the nine tuna shaved I otauttonm
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mwum mm Ion ammxo or  5m; xx nxmam
513: «Items nunmo mm 1979 10 mm 1971

mi]:

*am1i"1aaa1 .1 9% um: (3.84)

19

3‘: g°"" 2;‘ Paula mu nauo magma 9.1.

96-199 3 3 -- -- 3.09 1
1o1.-1o: 7 3 4 111.33 mu 1
106-110 21 5 15 1.3.»: 5.16‘ 1
111-119 51 29 2: 110.32 0.50 1
111.110 19: 49 so 1 11.29 1.64 1
131-125 no 1111 91 1 10.115 1.04 1
125.130 33: we 15: 110.84 2.36 1
131.135 331 175 156 11o.a9 1.10 1
130-140 257 155 112 1:o'.72 6.92’ 1
141-145 199 w 11 110.31 1.82 1
146-150 61 33 so 110.85 0.40 1
151-155 19 12 7 110.53 1.3! 1
156.155 5 2 4 112.00 0.66 1
saw. 1913 1130 71: 1 111.37 Mo‘ 1



Cm-In

lentnuleeetthe tensllee evernleo. Se ttnnyheeeeuel
that the rate at in we Ieue utter upartauntu. fennel
eiindeclhg ‘the Inee when the fish unite to Infuse er
etininl annuity.

2131»! B3

N1-3610.533 am we. was an-Juno at  (mum I a 11)
an menu (anon 111. IV, v & VI) rrsa or  4.

mm rm was rmw mzxz. 1969 we mm 19?!

:____‘____ Mnmgmr  4_«nu: "“ '“ ““""E’ §‘“"£a“i*i.r "' ’ ‘ ‘nu. fleh uleehl” ”"‘° aqua tgeh mink“. ‘fin acute
\

1969-70 916 400 432 1uo.e9 2.96 653 556 2971:o.83 5.34’

1970-71 912 459 45: no.9! «ms 591 351 no no.6: mm’

-3.319 ’.;..m.u.s;{.ma.n...L

has the above reunite of the malyete er the us-mite.
at an be «nun that in aenesxal. females nu tuna an than
the Isles, in both the yum. ma this femle delilnanee beta;
etten etutnttcauy umtttenht. In certain months the
dominance I! either us over the other was loud to be nuns
uount in both the yen.-e without any  pattern that «In!



bu oouolnul to tho upuatu union. in Omani: III
05003700 all: In July 1969 during the mum at ‘lhil
obscuration. lo ti :3: in «nut that alone mfg];
‘mg than an’: be ditto:-nun: behavior at the nu: ma
stunt tan hall. the can probably swim In upstate
than and tau 'poOI1b.ly 1-«nun; in atttounttn tuning,
the tonic! being tinned use than no 13100. 51110 uaoptunl
of nut could be attach in 0130-3100 Quinta also and non
ovidlllt in ataxia; and nature tuna tinting ta.-on minim!
8110 0; ntuclty onvngu ms-no III 0110 year). It 10
worth lIut1.¢I\1n¢ hero tint thl oonnutolll. 11315021 10 countin
tutu by fish man; u out human us can 145 an téta’
1&0!»

In the sauna: uauazu 1.: has bun «shown can 1::
general than turn so awntfiaant differences botwun «no
in «nu:  ammo. ‘mo ditteranooo were uautout
only than maturation atarlod and in -fishes 2a.m:;1.ng in also
botvun H6 and 145 In which oemtatuto the balk at the
aoauorcul. catch. so an attcmt um: made to find out vllothtr
than to any dutu.-mtul sleuth tn diftornt uses of the
cant run. which my aunt In utroxonuu. bohnvuil. !o_
Idol: 1: to this poaubtluy. the nodal not of both than can
obtains! than the biological data tort ploitql (P1. XIV: 316-4)
for the we roars from Isprtl. 1969 to think 1971. It my to



not that in 1969-70 auxin; Juno and Boptonbo: thoro io a
ditto:-ohoo of 5 u in nodal oiooo. tho tonaloo boihc
ooollor. and in on otho: Iontho both tho ooaoo havo tho oalo
nodal oioo. Bioilu.-1: in tho oahooqooht your 1970-71, oxoopt
July, lovonbor and Dooooboz in an otho: ooatho tho nodal
valuoo could ho notiood -in July. llovoaboo and Doooobor of
which in Hovoabor tho noloo voro manor. who:-oao it vao tho
toooloo that won onallor in July ond Doooobor. lihoo
aajority or tho nohtho do not show only ditforonoo in tho nodal
volooo botooon ooooo. it nay ho aoomod that too ooxoo of
3. any do not ohoo any ditto:-ontial. growth tato.

Htdrll-no and Rutonboro (1936) and do Jane (1940)

oboorvod that tho toloootoon tiohoo oxhibit ditto:-out typoo
or spawning huhito. rho: oould can out at iooot tour onion
typoo hsoocl on tho oboorvatioao on tho int:-aovorian ova in
variouo otocoo oi’ dovolopnont and tho nuobo: and pattern of
tho natuo and maturing botohoo of ova in advancod ovarioo.
siailazly. firabhn (1955) loud that tiohoo oxhihit tour typoo
of opavning which aro nothing but oalo no hoo boon doooribod

by Hioklina and Rutohhorg (1936) and do Jam (1940). lollooinc
thooo authota Dhornonbo (1959). baood on hot invootigationo
on aaturation and spawning or oooo oi’ tho olupooid tiohoo of

Hanoi: ooaot including uuflgg hon}. ohootvoo that
thooo tiohoo ozhihit a poriodioity in spawning but tho duration
and froqnouoy of opauing variod from opocioo to opooioo.
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fln puooat investigation: on tho turning of
band on the on aunts: frequency or
mono ovutoo no no puouugo ooouuuoo of condo in

dutoaut than or amount; tndieato thgt this opoatoo
no as oltonood opuoung. tho tndtvutnlo spooning trtoo
noaohnnocuuhaobunohou-voIby&s'nflc(1SI59)an‘50 N" 93

Bhntnnoio ($959) oburrod that no annual ovary of

2,, 331311;; of human’: Bay. ‘sultan. ha in sauna to
tho Suntan at-oak. than autiuct botohoo of mounts; on
2-cpronontod ‘by nodu ‘as’, '3' and '0'. rue oven. at Into '9.‘
on tho tint batch to ho opoonod in the following «nun.
nun boron tho run nun or oggo to ohod, than u o
oooool saw: at run: mm on (Iodo -v) nu auronnunoa
iron in imoiuo on, Thu nun or on at 01:0 as man to
ho ohod -oubuqnont to the opunang of the node '3' ova. fiho
its interval. bottom too ouoooouvo opuntnga 1:111 ha not
motto: than the tin can try the zlnniuo on to attain
Ioiuzuy. Who rooulto at tho present study on 2. 3333 also
can can tho obovo obsorvatton, but  the fact thafi mans
tho than batahoo of sunny on "tho nomad patch (mine)
to lane: and to not an dlftoronflatoo trot tho this‘!
batch (mousing) ova. It 15 ovtdont than Plato ‘@111, 314.12
that tho flllt hutch (not mttno) that in to ho spawned in’
the tanning cocoon to clearly dttforuntutod from tho



ooooud batch (sown). But no oooond Iodo aopaooonuoe
tho ooooad hotoh (stat) of ovo to omn on! 10! I011
oopoaotod tron tho thud. batch (maturing) of ovo. ma tho loot
notuxfol totw eonouo uoponod. Whoa tho tun baton to
opovnod thulo oooonfl oodo odvancoa to:-tho: out you
dttfozonitotol an tho promoting baton to ho Ioovltod o
oooond tho. Thu ohovo that tho majority of tho on. on
spam: in the turn opoolung itooli’ and In the uoona no
only o. oaouor author of or: no drawn from who ninth;
butch out opooaod. ovzldonood from the omoo at the flat all
tho ‘oooou noooo roopocuvoly.

Accoaasng to Dhoxnlbo. (1959) In 9,. mung tho
nodoot 'o'oo:not rtpouonlboopounodduxtngtho oono
ooooonoothoyoroon11tnoto¢oB(ohodov:.aoothooottno¢
otogoo 1ntot:lvoooA,B. 6. De: 3; atagontaoquolto
atogo 11 or tho In-ooont otmly) and tho: no: ton tho tun
hatch to ho opoonod tn the non oooflolv. In tho pxooont uni:
tn 9,. gm. oloo an an ooouuod that thin thud baton 01 on
(maturing bench) as: not to opewnod in tho sono ooooon booonoo

thooo on on ‘too onall. below half-any thrmw znntuzatton El
oonooohancooororathozuaoto tor.-tmosrouootovoiocot
(I11: nxuxoi uni ho spurned an a izhzuzd butch stint: tho
Colo oooul. It to one mthor doubtful vhotho: tho not will
too noun; noun sooty to recent tho I.-onotntns on. two
that inflame In tho oano oooooll.



cfiflu

In tho provost nutty. ottoar tho oooom confining.
(otago VIII) A for bigger ronduol on still tau: to tho
ovuy. rho loco at 0.31 n (10 mo.) nouood Laotago van
toptounto am: and bounty on axons: to thou obouvol
as 0.31:-(ac ml.) in stage :1 which use a tango auto
0.50 a (38 mo. ). A31 tho othot lap: on that on
obootvod 13 otogo V113 oouplotoly dogononto and on rooocbol

can nignnyauapuouavu tnltago Jznsunzuuudn
is quttoollilol to stago 11. TM Iooonfi nodo churn! an
otuao 113 will ho carried over to the non.‘ Ipawnaag action.
as ho: boon ohaorvod by aha:-mob; (1959) an the own of solo
'o' in no: study on 12. 39,33. em euunptaon of ingot-ototton
um mmcm in the sun batch of an as man: sonata
by tho factors: such gm flood: natuo of tho third nodo in
Dingo V and VI: nppaamrranoo of fluctuat ions within tho thud

undo from otago V111 omtu.-do. resulting in oevorol Inna: um
vitlun tau hutch or oagoo; gradual dootoaoo an the nodal. Vol.3
of this node tron: stage ‘?‘”I onwards; pr-ossonm of unhealthy old
degenerating own. 1: the ovary and. above all, that pr.-caoaoo of

worn! on dooagrxbd in otuo IE. tithe: morphological
ohomoloro  tho theory or dogonoratton and aouuptzloll
oro dooortbod an actual tn the part dosing with ‘tantamount at
0339883‘.

Devaneean and Ohaoko (1944) from their otudiy of tho

samba: sauna (humans mun: at my nu: 3-: and th



umo
III: or luau. ounoludqd tint latch to Duofiu ported
constitutes mum: in trading «Man for thu tub. hot
qonooiod opu1.nou%v:|.th taxi; numnéo on tnnnpu-ant
«nun eggs m 19:11. ms. septemiux and matches and
sputum partly  N11: wont worn sun 1.1: £9811. by.
Julio svptoabor  Hovomboz. Itsovsmoean and amunbaxu
(flifl) united the canning canon of 311330! larltnl Quinti
sutron Hunt: to Boptoublr. autumn (1949) 1: no studies
on tho rattling and maturity In relation to watch fat at
3. gas; than Imam: observed that this nah broad: in any.
«two and July. mnelzo (1950) also sync with isovunoun and
nacho (1944). According to flharlulio (1959) mumnsg
In hI'_Im'o any has n prolugvd spawning anon mum
tron robust:-y an 31:13. luhoondun and Run: (1961) are
able to collect the larva otfl.  cut!!!
in lurch, a‘uo._,uII Ddeubar. I: my be mound that :11

$3000. ohnoruttoal generally ca-co with the tap! that the
upnllincuaunolfl. %m»ma infohluaryorihroh
and to author prulouol. Contrary to am. Fhhuhvsn and
mac (1961) came that than spanning aeascll or 2. muggy
tlttulootoburtolhrohnthoflvulfofzdannur, thopoclt
nu; woman; the ported when the current man the Bulk any
with us less saline water swam: don: the Gulf of
duo to tin advent of Eiorthsalt fionaoon”. Since then anther!
have not tummy: an: an to ubuunuuto than oontentun.
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what 10! than to this oonolutou an atlas obuoulo. lbmovug
a poison}. of the data tho: have prooontqd In 21310 11‘ and 11!
showing parentage oi lmfth tuquonoy distribution IBOVCIII
that the aunt: tun am-mooring below 50 an otondnrl lcncth.
which to sou.-only two months old. were collootod by than in
A9211, my am my om.-mg 1952453 and in npz.-1.1 and Hay during

€953-54. Eta savanna won observant bottom auto»: and Match.
All this provide: negative eudonoo to those authors‘ outontun
that the spuning season to from October to match. in tho
other man it soon: to mwpozt the general View that spawning
start: round about February-filorch. The prooant invoaztxption
based on two yuan’ data from April. 1969 to flu-oh 197! shown

*hI*El§!nILfl1II* UlNIvdIn:onhnanDI?010||60C0PO'I|~1ll
anon.’ out an I your. Iatudxng tron lluroh to Jul:-mat.

Further, the period .1:o,£orroc! to as tho ‘brooding canton
of 3-_:;. $1.31,; by Elwmadwan  *‘.‘haolco (1962),:l.n considered

to the cone of £1. ‘mg’-1. especially from October to Doooahoa,
on the rentirg ;::o1-tors? before the next season otux.-ta. In thooo
months only mature. oovelooing imtuo (sun 11) and
Iooovox-ins can (otugo In) one oburvcd. The mtuntton
proooao aotuouy starts  by January. no juvonuu
oollootod during 9&7 and June. along with widtonoa or 01:21.0:
biological data. provide oonozete support to tho intotonoo
that the spamming season of 2. gm; 1: from Emroh to September.
loroover. the high values o: aonodo-oomtio inaox oburnl
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tron lhroh to mom» on vow low valuoo tron ootoba
to January to:-tho: nub-Itantloto tho oonolualon ax.-awn tron
tho pxooont ohoorvotton.

thoouo otflsot noun.-1131132. gunman
dotoxunol oo 14 u by Dovonooolond Quote (1944). loaondlnc
so llohofloua ma cacao (1962) tho opumu on 1: use tonco
of 120-135 3 ooondud lonath. But tho groom: an-vooouaum
ohono that tho also at tlzot amount; tor both tho ooxoo or
2. 51333 to otolnl 132 a total length.

Tho only om:-llor work ovalloblo on tho sot»-utlo of
rainbow conuno is that of blohulovau no i$o&o (196!) in
2. fun. Tho: oboorvod thot tho iolo to tonlo also
was shoot 1:2. In tho otooont 'olmorvot1.oo  2. ‘an tho
Io:-ratio was ototlotloally ‘hosted for oigitlanu loath
vloo and otoovloo. Tho poolod you:-Iioo data chow that tho
oo: motto vorlod olaitloantly from 1:1. with tho fomoloo
ootnunbon-lag tho nolooy but not to tho oxsont no hon boon

obooflod by ilnholflon and C-Dlflo (1962). Aooondlng to

Anton: 303:. (1972) the many %s1.gn1fl.oan't danlxmnoo or

-folulol to on oordlno u oouood by tho ditteronuol growth
during and oflor spawning oooaon. But in the pzoooae mm’:
tho month-vloo onolyozo Ishoifl that tho slggnlflc-ant aonlnanoo

obooflod la oorloln month: iooo not ohm! my ooI:1~ela'hlon'
on! tho opounlng aoaoon. It to also provoa that no
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dtttunttut north :0 oxhlutcd by in can at 3. gnu.
man at 1: count that tho dunutout dutoronoo an
«admin any» can to tn} aura-omnn. batman mun
tho in ulna. upcoially slug tho utucu flnhol. 98051311
by noun; in upstate shun.

flu tumult: estimation! 0! R. 3%; carried out by
mun tau! Inn provided «no uturut ulna.
human and mm (1944) «tinted cm-goo on as up
:$¢hI1oh0und3§-Mflntnthohti loboottluovuyot
2. ngnlfifl. lhhndovnn and Quote (1962) on tho other an
count £12. punxngnuuaoo can ovntnnthodvuyot
about 5013 at tho tutu tho: manna. than tho not in tho
an auto or annuity chant nun umber. flu: an
uncut that an an avonac than on non tun 5000 on at
:11 nut 33 the ugh: ovary due. The lower umber
abound by tho any workers may be and to the not that
tiny nun Inn tan» in to oomuom-nun any the not
ulvuod new at on. no pa-cunt summation ennui out
an 3! nah about that flu tooudtty to: both the lab» or
the only Vanna from 144! to 468! on. Sun alone van
in nut dunno! butch. the second batch at on were coated
since those in batch» were shod in no can spuuuhg «anon
In no can at unsung.

no rohttounup botnon the somdojloutto but (an)
and thodogroootnntuntunotthu avnrtalhubunugorlod



by ngbun man. mm and la: (ma). mmu (mo) and
Oodtnhn 13 3].. (1974) for the species they studied.
Harlot (I971) stun! that the G31 mutant tho have of
usual tutu-stun. truck at ours: turn: can use special.
Aoooxung s. «human 3; Q (1974) the can u spun. to: out
any of annual donlopnut. In B. gnu use in the peanut
nu: not a uuouttoa no sonata to can burn: its 681
and tht uiitlty 01’ the fill filo tall!‘-I19! nholulilni the
s-stun run have 1 03! below 1; the Intu.-my ml tutu!
none have between I and 3.! and the can than have than
5.8. Indiana 11 51 (1974) 01333031: that an umggfi guns;
the usual product start that Inttmlty than no 681 10 than
afianiatnnt tlofonlucunllpttpolld toaupuuuvnuu
it union tho 10701 of G5. flfldoé (1971) concluded that In

B 1.533 that tho 931 to usual 5% the noun or
human  m  to usual. 1: 2.533
it say In ptutlnod that the £013.10: arc 9:.-opnrcd for apaunirzg
than the Wllroaohoo 3. 25.



EARL’! DIVBIOPBIS

false 1 tot quthnllhnvo ntudiod the planktuto can and
10711 dovolopnnnt at tho union cardiac. Donna on only
an 1915 atuflud the cnbryenu and larval history 01’
“ $131.1 tron tho Java on. late: Dovanoacn
ad ibndo (1944) Iozkud out the bionontoo of tho nun opooioo
dolortbtllg the can and larva. uhnoko (1950). could oolhat
the plankton: out or 3. is“ tree: would Ennis:
Inland. hunt (1955) in n. pxclininu.-7 study on the pelagic
flahocpandlotvu otmoflullotthancrnndthoralksny.
pnvtuoanly atom the cm he collected and and an
"inn 6' -to ygggg opp.  (1961) «seamed
the can and Lu.-no eta. gmgbuu Oahu eolloouatlll
£:onthoo:Inhorouuotlhd:uoontndtnnodthoa¢vo1op
an! up to 56th an utter latching. Bhhudovu and man (1963),
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while studying the nozag or g. mgngg tam the out
at luau: have I180 bran: «It with in 055! and Lana.
8331:; :11 the taunt pants 13 the dlunlopnni or rain
bor nun... Hut: (1973) ha stun an fiaulttvo Into! an
an 008051-mph on Indian animal.

‘.1. DWOEIHIW OF 395:

no mtm oznunuon at tho fawn own be an
ouynrtor Ilhounotnrutxcnlopuunc. flnouvu
00101131000. tnanpnunt and Iphtrteal. nth smooth cu sealant
and the dutch: varied from 1.34 to 1.“ 3.. lhuyolt In
ngnottod and truth: an in ananotottottc clwoou tuna
with u.n¢1o oolnrlou on 51031110 at the uaotnttvo you
wanna 0.13 to 0.14 n in dunutot. 9&0 pupa:-uonnto
sun 9! tin 011 alohulo val 9.22 to 10.16! of tho on launch
Ego portvttaltu spam no mu-av. and the «tune or the
aihzyo was rather clear (11. 111. ha. 3).

411 than utututud. 959 were autumn: sorted out
an Iranian 1» 100 am at ualonworo name us: than
dictator net the nrooailn 12090050! In plotted ()1. III.
313. 1). lowly II! of the out can Inivun 1.45 and 1.57 8.
The range. noun, utandau duration (39) an otanduvd can
you calculate! and an-pnuoany proacntod as run :11. ru.:.
*1» vuuu or otmdnrd aovnuon and standard care: were
wanted at 0.049 3 and 0.0049 8 napofltvoly.



fie enbeye after 14 home of fertilisation in elude:
with e length auguny one can but the onaunterunoe of
theecc. ifheheediooleeriytornedeadtheeyebelleere
eleenly vieiue. The sodium! or heart could be ‘kneel it!
man the need. on the vain: eide. the eetiten veeioie
in 131311: eeel behind the eye end the union» are v-ieiue.
the yen ie eepented with oil. giohele at the tail ill oi the
embryo (P1. 111. P13. 3). Lite: 17 house oi’ ten-tilieetiee the
eebx.-ye heone nob eon elongated and enoil.-ole the you reach

in; mun} or the circumference (:1. xxx. up. 4 as 5). no
eyes. heart and auditory veuiolee beoene moi more developed
end the heuzteterted pulsating at this ltzzgm. fine oil clobue
attains a position not opoeite the headoead the you ie oieel
end eegeeuted (P1. 2111. Hal. 1 8; 2). an embryo at 20 in.
ie not lore elmgted and attain 3 '3' shaped orientation
would the you. ‘run heart but in reader as! rhythmic. In
this stage uoveleai or the eflne I'll notice! et finee within
the euend theenbrye ieeeen tellyedheringtothe yen. ie
develeveeat paoooou, at 23.30 Im.. the curse etteiaefelllet
ehepe (21. I11. Fig.6). since theienghh ieeteuu eiighily
lore than the eixederenoe of the ecu the tail portion In:
overiep the heel. The heal end body. eaoepi at the tail eat.
o1oee1yedhe:eietheyo1k..Theye).t ieeegneatedendtheeil
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guiulo 1: located at the nuns portion of no body. opgust
the hut. 9'-‘ho nyctonusau clean the on 10:: tuna! all
the «nun: vcostalo um prantnont. an been at this stage
um: pulantlng at 1 an at 132 but: par unto. Ruunulto
at the an n tnoonnc. flu tnquqnoy or amount at tho
eaten in-Mk: tho (nu ouplulo nausea at run um non;
with tndopulut lnuvonnnt of mu. At 24 in. tho nolbntun
in Iomlotd and the  out.
‘o ,0

flu luvs hstohod out at»: 24 III. of noubuuon.
Before hunting. the tutu; manhunt at the ohayo duo to
the much: animation and also anaoouloat an-Int at on
tau. bacon: non troquuni and evident. Owing to tho
lngtmtna 01 than cairn it begins to band at tho unam
(P1. 111. H‘. 7) and the shape of the you becomes slightly
unophricul. Huang 1: noticed in the nu manhunt near the
handy! the amino. At 11:» 1% analogs no a narrow tuned
0:01 on tho qgnonhumno above the head}: the {gm of Q tag.
but cuddly tutu and the qu nuhunq rooting 11 nun
ont tuning a  or up (P1. 111, 115. 7). mm embryo
lintlh 121351133. with its tail lulh 1.119160 the 033 album

cu-ugly. iflimlfufltoully, the overlaying nine or tho but
and can out an my wlvnnood cup <53.» no.) to loci on
tbs an an she! can: or moving any fun the vicinity of
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PLASII XII

Dieneter 1'1-ecmehoy diettihntion of epevned
ecge or 39331;}; §g!§.(Un_ferti1ized eggs).

Reece. neon. standard deviation and etendud en-or of
the diuete: frequency of the above eyes.
A - I - Range. :3 at D - fitendatd deviation.
I-I-stentlerd errorendll-lleen.
rertilieed es; of 2. ‘mg. with 14 hll. old eehsye.
333 with 17 have. old embryo.
Another View oi’ the 17 hr.-o. old enhryo.
3;; with 2372 hre. old eebryo
3;; with enhryo Just before hetohihg.
&ty ehell or the on after hetohing.
newly hatched lune.

lane 24 have. after hetohinc.
Inez.-ve. 39 hrs. after hatching (Thin la:-we rue deed em
elightly ehroaken).

mlerged View of the head of the 39 has. old leave.
lane 48 hre. after hatching (utter Delonen).
«&lexsedvievo1’theheadof48h::e. oldlazve.
ei-emu, at-dorsal finfold. e-eye, 3- I-4-sill
elite, go -I rudiment of gill oover. at I cut. h-I heart.
In - south, es - oil glohule. ot - auditory veeeiole.
p I rudiment of pectoral tin, pt‘ -- periviteline Ipeoe.
Vt - ventral fin told, y - yolk and 1.2.3....“ -
.’0tO..e
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PHI! XIII

rhotogtaphe or the developing egg of 2. gfi.

113. 1 17 have. old enbryo.
1'13. 2 Another view of the 17 hrs. old embryo.



PLATE. XIII.
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no hood. A11 thooo chug» mucus that hotounc oi’ an
on to 1nLnon0._ _|i1th1n 3 ohorl tho. tho hood non: tho
hood porttn backs off and tho hood oaloo on‘! that tenant
hyyolkondtoll. mu zuuuup ooaybytholoohtnc
mum of tho t-31.1. flu any ogg moo to ophortaolonl
tho Mind out hood ammo at tho noun: of tho oooo otuohod
to it by noun or o chart and none?! otclk (P1. 111. 115.8).

6.4. new; nuomrs wmu

"rho only hotohod Luv: oxhauto on olupoofl
ohueootozuritoo. in tho tum plooo by tho boohvolsd pooxunn
at tho onto. an tho oooond piano by tho oopatod yolk out
in tho that olooo by tho poounur orooood ounngooout at tho
nooolo than tn the nytoooo" (Donna. I925 ). Iuodutoly
ma Imam»; no mm 1- unum; cu:-vod‘ «no.1: and
tho on globnlo to oituotod in on load. otdo ot tho yolk.
lot otto: oono ttno tho lozvo on-otatono noon out tho 011
chm. ohlflo no pain»: to tho gamma: and or no 1013.
fho inn 1- tnnoporoat and nooouroo 2.4 ‘an in Length
(21. III. 318. 9). The hot! to clot!!! Invited to tho you.
no oyoo on mnpiifintol and onto dutmoo man than no
no auditory vootoloo. 5-‘ho nduont of tho but to‘ vxotblo.
The heart an puuung uguuru. ‘ no mu 1: otiuotod at
tho pootorsot ad) 40 ptoonol nyotoloo oro pzooont. on
poo! anal. nntonos no not neon.-atoly ooutohlo. Rho yolk ooo
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lo oloapma end Iltshtly upumg puuuoxxy can eenntel
yolk. Th as tell in oontunoue etettlng sue the loeeel
one or the heel and ending oi the pootene-veuitul hull of
the yolk. Goaelderuble lengthening of the leave le netted
during the first tee home of developnent. 3 bone often

revenue the bled: plnent open are noticed elem; the
nyeteuee and on the upper ounce of the heel. mu ohencee
in the neuron! the lave. taken place and la the to loan-en
luv: lndloetlone of the 511.1 eoenlnz en eon below the canton
veeelole.  plant epete epaeul ell oven the eeeteoe
of the yolk end eleo clung the (It. At thle etege gndloetlone
or the in ten are vlelhle at the condo). aeglen.

24 house after hatching, the larva ettelne 4.2 3
length. The mplgnenteo eye oocwlee 2/3 ot the head. Behlnl
the eye la the much more enlarged oudltory vellclo. The love:
Jet eterte éeveloplng (Pl. 11. us. 10). The 11:31 glll-ell!
hoe developed jut ehove the enterlor pen or the heart. the
image so -an chum:-ea. The yolraenauaoa and a manual
eepentlon lo noticed, cllvldlng it into entexlot afl peetetler

scattered in the poote:-lo: eeotlon or the yolk vlth a toe
eproedlng late the ulterior eectlon eleo. Smll block lulu!
epote epaeed over the yolk. She posterior portion of the
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mtutmo 1: I011 round. flu omu projects clearly N10!
the nth noun. rm :1: my: uppoazjn the ends). in
non. Bligh‘!  at the  told is nououbzo an the
cloud undo. above than anal. axial. and an the turn). I140
Just in front at the uni. rm bunk pauut note: an
more in mun-cu. man. they and coattcred in tin not
or who as told. mack ptpant eat; no 11:11:10 In I. not
aim; the qyuunu. uuouuo and a tow new on tho dual.
one at the hand.

In gnu stun the urn 1: much an olongutoi and
shades. the yolk in not redwood but mi Odlalotoly
uurtcl. who on non» oupzoton dnappou.-I. the mouth
1.0 U140 on: (11. 111. 115. H). who love: saw in devotion!
and olnutentton hurts a botlrtho Jul. In “C5
outta: (21. III. 1'13.-12) Iilltlontl of tin tooth totltttfi
an visible. flu an M11 covers the lunar 90121103 01 the
Mal. Damn the on, tho that 3111 out 1: non want
in the tan eta mum min. nzukmg through at two ion
c1J.1-onto an vutblo bound the nut ouo. flu auditory
vuioh an tutu: calculi. on em poutoro-tau). one at
no um. um tho that and man intact as the sinnui
at the pectoral flu. The in an can char 1:: up could
ruin. flu black ddtl in the 11:: 1011 about duupponrl.



3
At an: on‘. tho ion: to loncor out innopoaoot.

lhoyolkuoot oowlotoxyoboorbodbotoatotooooooxzov
bond on tho vomtol otdo. iho ouutory vootolo to onoot
of tho ouo of tho on one to nightly own. an... out
oootttoottono to 1%. ho  on troll dovolopod. premium!
out potntoo with untoontory tooth, anon on in tho lovou
in on! ion in tho vapor Jov (P1. 311. 53.3.13). In um:
oonutoouoo (P1. 111. “G. M) 1o! homo and «means not
1_nd1.oot1.oII' ot calcification. It soon that in thin otogo
tho Jon cannot be aloaod. All the 5111-onto hnwo brolon

thtouah in thio otago of vluoh the neat throo.oro,,Io1ool1:
vague and tho mum: on 1: vozy onoll. no rum coo to
olonptod oral :11: into. The oocond ouo to about 2/3 of tho
I110 of tho first ooao and tho thufl ono 1.9: still onollol.
Ruumont of tho 5111 oovo: 1o viotblo oxionozng 1:.-on tho

pootoro-vontroil. am: or tho ounttory voootolo to tho ooclo
of the Jar. Tho xudinont of the poetoaagl fin to 0310081:
vtoiblo at tmo stage. Tho black tpoto have dotaoppooeol
iron oho tin told arm thou plooo is tattoo by oaoitozol
ptgnont» opoto in the ontortor half. A unto! of
on-omaod hlaok opoto along tho moor omo at tho got and o
o1.o1.J.o: ooraoo along tho uppor M12 at tho nyotonoo ozo vtotblo.



BID!‘ (1955) ‘NW fill‘ “D 088 09 Klflllfll ‘Po 1!
‘opinion at uncut» 1.41 to 1.6? h 1.3 tunnel. In you
so oolourilou. tunnpunnt and namely vuuohtod and aunt
£1.11: no on ouuulo hunt a nun pcuvatanu anon. A
nun. oouumou on gum us;-nun 0.11: to can an an
«auto: all tend non flu nqntntavo polo. rho cabin. you
and on mm. on 407014 at any filflli 9011;. Itthnltllfll
(cm) found tam tho again: 2. mm .2. perfectly opucua
with an average dianator at 1.4 II. Tho yen: to opcqno.
henontod and yrovtdod with 3 ooloilloln on (labile attain!
at “aha tail portion at tho cairn. £0 obcorvofi that flu
cphorxoal shape or the eggs banana arugula: an clovolopunt
sdvanuod and the enbryo beanie tun.’ dovolopod. Aococfllic
to the present observation the 31130 of tho on of R. 533 II
1.34 to 1.66 In in dunk: with an on global; measuring
0.1: to 0.14 an and the annual duomtpuola agree with that
given above.

Tuouotfifigjgfiuguma I.-secndoaczihoaiy
Bellman. (1925). novuoua and Ohncto (1944), amt. (19:»o)un
lhludcvhn and nacho (1952). Anoordinc to Danna (1925) tint

on dinlflct mac. tron 1.45 to 1.59 an vni i can
eolourlou 011 glohulq. Damon: and mm. (1944-) observed
tho phnhtonia on maturing only 0.88 an in‘ dtnnotor with
an on gum» at an. Vtsotattn polo nonmnrtllc 0.2: ‘an.



‘Allure (1950) also gave 0.3 u no in dunno: at th
pxunmuo 035 or 2.  we noun 5 Iun.oulou1;ou
on clobulo. luhulovan and (luck! (196!) that that" no
033012. %nunapuroo hots Infiutnunuotcrul
can an on name or 0.26 an. uowaugu nouns (ms)
in ddvolopnoni at up on at 9. mggng u ooqutun
one and a halt days. in paonnt obnxvnuon lbw: that In
11. g& the znouuuon ported to any 24 um.

uoouaag wnmnuagu“ (1961) the newly 11:-Mzahnd um
.01’ 2. gm, 1- tniwptuut and non an the heat! aomanu
and IOa1l IlI about 2.6 In in langth. flu on: art uaptmontod
at tho  vuaimn ml no use an mun nun.
flute an 49 DEOIIICJ. and 6 pout-anal nyotenu with maniac
showing the typical alwootd arrangement. The on glatmlo
niacin the cantata or the «find yolk man. A number
of was black plant spot: 1: pennant on ‘tho unpauod donut
and mental tan tons. Blank patch” present batsman the
not and thl gunnery voucloc.

mat (1955) obeoznd thus the ton-hour-ell nm or
n. magnum: 5 In in length. flit yolk tapas;
ponouoay .1». on slobnlo at tho in and. In Sound the
anus below 48%}: myotoan with 4 but and Hutch». who
larva pension: nolanophoro on tho head and along the body

one than ununtnry anal. In the pxfoaont uutjtlo -any
antenna has Iouurod 2.4 In with 48 mans; mvoiolnl. %
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null-II (1939) foul that the non; hatched am of
g. nggnunnushouuinzuuu Sothnntcunnltholul
at the 1:10: I; 019001: unison to tho yolk. no not an
Inpagunul and out using: nun than an 1530 mane;
vuucuo. Hnic bufi pagans upon an auction! along
thcnwotouccndthouppocautaoo otthohcul. than
(labile oeaupsu the nontoxic: port at the yolk. In
1872 hon:-iwoll larva tho tun an opening to out M10! tho
manor: watch while the walnut at the second (111 open
mg is an behind it. who can upon: spots have manna
all over the surface of up you and along the -gut. but Inn
diflappoarud from the aka.-:31 In 1014. A.oco1'd.1n.g to DIVIIOIII

and (finale (1944) the xmxy ham.-nod 1m.-u o: 2. mmm
uoamuroo 1.7 an in length. no: round 48 Manual and '
9 peat-am1.IIwotoue. maenoyaa are unpimonted can in an
ot bran 91901:“ are pageant on uthu: an at tho nun.
‘they noticed :a.p1.c‘i growth and toward ahifiing or the an
in the initial hours of development. 18 hmm-old LIIVI
nealurel 3 3 in lflngth with the anus bola! Met uyot£‘..
The rudznunfia or the pectoral !1n.appoaz\ed when tho hfll

i.a3houI-old. rmunnmmcimamtmamcgauuu
than flu has ta 6 nan:-om. .A¢aomd1ng ‘to amen (1950)
an 2. mgg_gu_g tho anus of the urea is under 45-43 nouns

and In oboe:-veg! tins blaa spots national along the
ab! Qaeko (1962) found the batohnnp at



2. ]n_nnfl‘anuo 1.0 u an lcngtéx with 48 puannl afl
10 pct! uni. antenna. on hours cfloarwhntohmj its new
annual in the caudal. 20510: or the in ten.

Kzutmnnan (1961) abound that in ‘mo-day-on
1.537: of 2. ‘an continua to be trlnlpcront maturing
3.1 II In length. The Iflllthfifl not dcwolap-I6 in! than yolk
no in nnnllu: In use with than on menu oooufiyng ‘tho
poatotiox can or the yolk nun. the can continue to be
unpunontod and the pattern an autumn: is can ‘no a
prominent ngnhnneoua tam. Call: 47 manual Ilyotonod are
presented in this stage. There was no ohanco in the larva
during the next day exempt 1126 growth and reduction it tho
31:11:.

1119,. mafia. Davanoun and auto (1944) tout
that the on-day old larva noun:-on 3.92 an in length nth
the radiant: of tho love: Just. Ann: 27 hours, the llllfll

of thc%1uru 1a 3.24 m with No fill-011130 all the Q30)
Jaw 19 also turrorcnttatod. the ant: no soul font!!!
with 39 pious}. and in you-nu. ngotonu. The eyes are
mzpnutod. Post:-£110 inn utter Icahn»; the
neutron 3.28 In in length and the pockets]. an an an
dnolopod. at you has oouplotoly diuppmrod and tho
mm is can cyan. no «ms ‘nu pug-mu nut and nuns}
gnu. no punmatton or tan in ten: an dilltlflllll



, ‘.3:-1
llflfI.|II.'OIlO§lOIOVI.OfU1i&)1JI$f¢I11lQ$hDIllUI'
at tho  &1:a¢lo1uaIA¢noI:o.(I9‘§) fold until
3. gang the you on u unpntay abound mu
§2IoIll$fltl|O1lI'VlQOI‘Il0l3o4$&lI'1flC'ho not
1onI48pnun1nnl7p0II-nulnpotoml.

Inthotflhouxu-old Jarvaotfi. non. ileum
(I935) found an the gill-outs broken throng with nary
wide oponinga. he love: Jaw is won developed and tho
zuaunonto ox thc tooth begin to agrpoat. mm yolk min bun
neatly absorbed in this stage. facts are 48 proannl Injloml.
few scattered oimnt spots are proscmt in the anterior
half at tho dorsal tan-tom. In the agar Lu.-vu. 1-acutely
in from or the pootor.-9.1 tin 110 a typical piput ape! all
two W11 pigment espoto are found mvariably on the donut
one of the head between the «you. Aooordmg to Dunn (1935)
the most striking feature of the head at tho but of alibi!
Hardin: in the wide mping mouth with tho pointed Jan all
in: strongly developed teeth. In this I-989603 tho Juno.
toaonblo the 0:1 larvae. Apart: from thmo charaotoii tho
larvae could be anal: distinguished fsoa tho othoz oluputl
larva: by tho alonytod slender appoaaanee and t o
Ho found that the yolk sac is absorbed in about 272 dsyl '
when the was bacon black. but he oauld not keep one Luna‘
for non than thru dun. Eovflot. ho dwertbol 0 In



edvaeeed etegee In the developnent at this umber eeeune

enamel from flue plankton collections. Denneeen and
Gisele (1944) {and the 53-hen:-en mum at 3. menu};
an-nun; 3.46 an m length eel poeieuu e ride um:
eheiinc e etzang dentltton on the lever 13!. They tend
three 5111-elite tn flue etege with clear pifinted eyee.

.Aeeetda.n¢ to luthenncel (1961) the three-Ce:-en
Ilene er 1. ‘an eenunne to be txenepeseui end Ieaauee
7.2 an in length. Ilse you en te eonpletelt ebeesbed
the eyee have be/eeee bleak. he emitter: veetolee here '
ealercedendthe tousgalleeeeeeeatethte etene. Iheleutl
and the enemtuy tenet ere well defined. he twelve-any-All
Lerve eenunuee to be trenepu-at end eeeeuaree 14.2 n 1.:
length. fie heed 1e distinct end the mouth in well. defined’.
mete ere,“ prequel end 11 poet-enelgwetenee.
eve well. developed end the znueiaente of teeth ere eeea in
thte etege. ‘flue ptgntettom oi the dean). etde 1.: very tun!
while that at the «rental etde has ueqppeaned completely.
the creme of bled net petehee. one above the eye and
the other above the entities; veeielee ere eeen. he ‘sure
ere well developed an the and xecten. no ebeeeved wet the
twenty-one-day old lune neunree 20.2 n in length use
44 are-euel. at 13 poet-end; weteuee. the 213 new live
eppeeteltethedeaeelennenelneueae. Seeeneuend
thirty-we-afiai; on learn ee peat lene. ehteh neaeu-ee 28.0 $5
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13 length and ohooo all the general. ohorootanot too at the
opooleo. no not have or thxsty-nine-do: on once looeuoe
33.3 n in lagth onheot my ohonge in the enema reetuleo.
Aithtootogoeheeooeolonleaelttoooa-eexB:oae1.yae1‘tonI
tnnopu-one ma pontoon tau one an enema. no you
hove ot titty-otxth-do: ooeouroe 4-0. I Q In length on! the
nine are well developed. Aooeodxng to has then you; nohoo
hove o hoeutttn green colour with 1 light one ehonlo
the upper noun or the eperolo one along the lot of the
body; 3&0 eundol fin to bluoqgneen tn.ee1oIo ml! the open‘
on-tone or the head and eye to eternal noon. the pooteeol.
vontnl end and tune on white one once! tnnoporem.

whose otudtoo on tho ute htetezio! Qnanggfi
by luiloltnaon (1.961) were holed on the Dlonktenlo esp (ten

the tor-not eoneouene fun the offshore aeneno  the
llodroe hereon. no no one to too: then an the loberetooy
to the joveono otogoo (titty-euth-do:-on lento) In ;DT°V'3’fl1$
oeneutreto or freon puma no road. our (1973) ooeuoutel
an inn lining that ‘it to extremely tntoreoting that be
toured the: to the iuvonno otoaoo In the Lohototoxy euhout
any utfteuliy when the other we:-heoe ado: ozone: oouatueao
hovo sauce to too: then bend one than 411'. In the
muytnezuavaoooununouuouxyrutnaan
the not um. nu me: each hour of hntolunlo
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A oonudonhlo mount of tnrornnuon on can and path
ninth; to various an uncut 10 already nvatnhlo.
mm mm. vs: Gaston (1929:. than nssoama mum
(1959) have stun detailed accents and have zovtnod tho
litomtuno on can determination of tubal. 9110 paper! of
Ehonnou (1904). Gmganovn (1936). fitotlana (1933). I110 (1935).~
no Gun (.1947): Jon» and Ryan (1950): Dayna). (1954) and
ran; um van (1959) no any a tow um; the «vacuum;
032110: pubuattwn on this subject.

halnduthonaamgrwthotoououumnuy
snortnt an-mo and £1-«hunter fiance Inn Qua outuntod
‘by cu.-nu cotton at which the finding! of Roman and
tuna: mas). Duncan mm. Ian mm and «human
(1950) in 1Q ]. g of fiuhnppc uni Bhtnohu:
(1951 a 1954) on  n at soinun-nn(19s5a1959)
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6: rs:   1 -99.1 of Jhhcnn (1957) on mmm Innis:
of 3ere.11I1~{I957&1958)eIIflfl.1n;nfleIl§. mug“;
at nun: (1950) on man mm; at Bekheren (1955) end
auupve (1959) on  main or nee (1961)
on nmmam saumm and et ram: (1962) In treated.
out-ttehee. ere e tee to nenttm.

All these workere hen med 1111:».-cut eethede te

detennne the use or tuhee. of that rotereove eethel
wee the met pepulez. The north tinge on the skeletal
eta.-uetuxee like ecelelo eteuthe. operoulnr bonel. Veltebnee
end an spam an elite utmm so ietenine an ego.
suns tum ‘ere more axmmt dxrtereneee batman on
eeeecne in the tomenete aeatcee the azeflh range use here
or leee deer en! en: to interpret. But te the! extent
these greet): any ere tenable Induettane or path er
age in the tropical. fish. oapeolelly the about lived ohlpeetde,
u oauiuevetlael. man» (1929) end Elenlenbeag (1930) Inn
the new that due to ebeenoe of any yea.-touchy an eeeeeue.
methods need eleevheze any not be applicable to tr.-wzloel

zuehee. louver use eerue: wezkete hve been able te
ebeerve eoneruae utheherdpette oteone otthenulaen
than end they attributed the teteatun or thoee my to
ante:-eat xeaeene.

inept for e brie: mention I): ziahedevan end man
(1961) in museum mum no Internet»: 1- -unabl
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ntnozunctngiuouapcunnuotnmmuuuon.
In tho pxoout won an amunpt has has an to mm the
can on! north or n._g,m§ Ill!‘ Donna’: mined at length
at-«nu: uzalnu and puitbtltiy put tuhntqu or
mun (1994).

7.1. I-nez.*n’nsoI'a amen or mean nmsnnm manna:

The principle: udoxlnng Pots:-non‘: nothod or can
dotorninntun an be Iunartloa as 10110!!!

Inapopuhtunotnlpocuu ottxnhhfllcunthgio
autrtotqd suntan Illlfl. in last): at tho
tndtvadunlo or out agouggaq an nppnnntd;
"nocnn1Ly' dutrabutoi.

In a sauna tum tron tho pwpuauan. aoirth an
out that ma noun or in zap; as-umman at
noouuvo ago-u-capo can uparatod along tho an
un my be nun; duuneunhod.
Win: the length txoquouay autrtbvttan of 0 unto
containing 3 number or ugo-groups at data I poly
nodd. can mouse. the nun» soda at which
nnolcat the appzountc non auto or the count
mm no-dim!

in a run popuhtun in an onion npuacntol it
tho noun (canal on tho number of spawning! at the uncut
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insult. Itthonpuuncunnnux, thcntnonodu
roprouat uoooutvo your dual and 1! 1% at 51.931131.
the nodes xnuuut halt-your damn. Hun; this United
11 1.: 30001310 to and out its wrong: one of 1 in manor
yuzolauu. luoldunaocluuothoaounhalovldovn
(hat. 1!”) and no u 1.-cult the node: nun; com to
0103119. #1303023): units; that tnuma.-otauon more dflttoult .
In 3 population or a tub 090010! umout about and npootno
anvnug pound, the length: at various: non: anionic its
funny «can. run tun only penal: way to dotouano
the an an to true the up-can utter than can: In to
the tuhuuyud tndtho snap nanthlynovthntcln
£11101-out stun. hm this the values at snap can 30?
111201031 use on no actuated.

The total lugth noun:-onunu at teach nah oonnatol
«sang the ported an aura 1969 to mm 191! Inn has
and new study. rhonmtmnanduxtmonouoiuxvd
during this pound Iron 47 and 167 nu. zupoduvcly.

1m_Q§,3,|_ The nontuvuo poaountuo raeoqunq at out one
new 012. fiuammnflnlufluuututtoyau
along with the total. nflm: of 11.31! 031111306 1: ouch who

flu unit: an 1180 plotted in the ton of luck}: tuqunq
«cut for cub math in-tn; urn. 1959 to Intel: 1971 (H.117.
71¢. 1 5 1).
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in exeeinetion oi the date pneeented in rehlee 03 all

84 xevenle eoee oonepiouou eodee together eith eoee enellen
Iedee elee. Repetition of eoee or the oeneoeioveoue Iedee in
enooeeeive eenthe eey eleo he noticed which my be ettribntel
to the prolonged epewning eeaeon of thie tieh extending from
lleroh to Bepteebez. Binoe the young tieh appeared only in
oneller nnehere in the comes.-oiel ontoh the ledee within thil
group were eeelle: oomnzed to the union model. In the
diecription given below eneh eenllez: nodee were an eentianel
ee enoh and were taken into eoooont. along with other Iodee.
in the calculation or growth rete by mean; the eodee in the
length frequency anrvee. !he poeitione or aittexent nollee in
the eonthly length teequenoy ourtee tron April 1969 to
lhtoh 1971 use given in Plate XIV. fig. 3.

In April 1969 e unieodel petten eey he notice! with
the node at 133 an eiee group. ehereee e polyeodel notice eey
ho eean in Hey with three nodee, one at 63 3 another elnller
me at 93 Q and at note ouloionoul one et 13! 3 line none.
In June also three eaodee any he noticed at 73. 90 end 1” II
eiee stone. 0! these the tixet one ie the out oenepiouone
node and my be treoed boot to 63 a node of Key indicating
to II growth. sieilnrly the node at 98 u would have reunited
1':-on93nInode otlley ehovin¢egnoethot5nn. it:-ilodel
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nteoan no cheer.-vol in any nth ocaoo at 113, 123 one
13030130 CNWI. otthoaotho Izjluncde tenet ec
conoptcuoao on tho coho: on loan. The 113 In lode econ
hove tallied from the 98 a node of June by on odditton of
15 u 8: north, whale the 158 3 node no.1 be traced bo&'
to U) 3 node of Juno. Tho Into an 11! D renal
unuocoone. one one: and too mac: oodoe no: to noon in
the next month. Ansurt. at 93: 113 one 138 an zoepeuuvolq.
an. 93 on non wand um reenltod sun the 73 no node at
June ohooixu o prosrenetcn of 20 Q. fine node! at 113 Q
and 133 on are repetitions at the rodeo of the prevtcuo south.
In floptonbor. only one undo my be noticed at 123 n which
can be traced book 130115 on lode ct July and 533391;. out ot
the three laden observed in October at 78. 93 and 113 B.
«I: the 128 II node can be traced back tea the 123 n Isle
of Soptonbor indicating 5 m growth mcsonmt. A mlnodol
plttotn  be soon In Bcvenbcr with 0 call made at 88 no
one another oojcr node oi 128 an ouo gown. The tone: one
would have been the rooult or 10 no grooth to tho 28 in node
at ootchot ohozeu the latter one rcnotno no a repetition
of the punch: Icutlvo node. In December no aloe no: to
noon coo at 103 u and mother at 125 on one none. 103 Q
Iodonybotrocod hock tcotnncdo cflicvoaborohcvtnco
growth or 15 and the tzaunodo to ssuncdo cthgut
-noun’; o grown amount or so an to: 4 months. In
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Luau:-frequency distribution oi‘ 3. .333‘ to: the
3*»: April. 1969 to Hatch 1970.

Inngth-frequency din tribut ion of Q. 333}; 1'6: tho
you Aw.-11 ‘I970 to Hatch 1971.

Digtribut ion and progression of soda or length
txoquoney data at 3. gym during April 1969 to
march 1971.

Distribution a: nu nae: soda oi the mutant lulu
and faulon of 2.3333 during the yoaxu Anti). 1959
to March 1970 and April 1970 to March 1971 (data
obtainod from biological 0333100).
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January 1970 than fnquoaqy «in exhibit: a. untnodal patina
lhil the 12) 3 node of Decatur 1969 to uncut. In
hungry also at In music). with the node at 120 an out
graupvhlohuybotruoll hunt to Izjunodootihopuvioll
nnathnhavtnannoddtttoaotiucnlil. Inlurchtvoluloo
an be an at 93 an 123 shun mm. a: mo in not»
no In tho repetition oi the halo of the proviou loath.

following the procxouuu at node: during tho 30:!
not tron Ann 1970 to lunch 1971 two nodes ask: their
appearance in Inn at 108 and 153 In use groups. flu tun
ounnybotlgozuun '0i15Cfl‘0l1hO!-15!ID93$$¢OIfl
the noun! cachet» result otsnnaotnhottho launch
at Intel 1970. fit 13! m undo of knot continue: In by.
_In addition to than I juvenile soda :1: 73 8 use now my
oliohonotioolsnlny. Iniuntronoduggybouonono
at 88 Q DSIO pomp, tnoublo back to 7! at node of Is: and
another at 128 u use now. taouhlo Incl: to 103 a note
at Danube: 1969. this than 1 arovthlnaauui of 15 u for
omuI‘IlIIntIoto:noreaumd2Snnto:5|ontIII1ntho
latter. honoaun.yMI untnJuJ.yqt IOSIM 13330110
noun. 0! than the 163 a mac wall into roaultoa run
the llunnousnd tho Iflmnodo from iliunaulo tilt:
at): until: Insomnia of 15 Q and S Q I-olpoottvozy. A
unglo and: was observed. In August Q1128 as which my to tho
nun otlounponhortho Iolnnnodo at 13:11. Iron
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hptonbo: 1970 to Jonas: 197! one tho taoqoooo: ooovoo
oshtbtt o nloodol pottoxn. In Boptooioz tho Ioio to oi
1t3uvh1ohvoI1dhovoooor¢odtI:oo1o!uoodootJu1y
man; 20 3 north to 1%. fluo 123 on oodo to 1.-opootoa
tn ootobor. no oodo oi 128 u an lovobor on ho tho
mono otsugrwthottho flsoooodootthooadvtou
oath. In Doooubo: tho solo to at 133 no otoo group than
oon ho rolotod to 5 a south of tho 120 no oodo at lovooboc.
no 133 m undo ‘to ropootol to tho not! own. January 1971
Iobnorrhoogottvolodoo. oauvonnooollootfljooonl
author ooaoz oodo at 120 3. both of vhioh no not tuooono
bofl. Inlhrohooanqlooodonyboooouot Iflnohtoh
ooyho tholooolt of! unoothot tho taouoolo of tho
paovtouo loath.

@nL@3: M nutttonod oarlior vhon two gonzo auto Ion
pot togoohot oooo or tho oodoo in tho loanh tsoqooooy on-woo
could to tonovod to: o contain ported. alto: which no
Mouttty of thooo oodoo boooooo doubtful. lvon thoofl tho

flontlty ot tho Iodoo onunot ho toooptood lull; oil tho
ouoooootvo oomtho tho poootblo proaroootono at 5 Lopootont

broodo ouch on-o 1:.-ooooblo to o longor rporzod thrown oonillo

txootho nuns oodol. olooo that oootrthtol to tho flolory.
no gavoo in unto 1117. H3. 3. It on: to cool: out
oodoo Snood do not gtvo tho onto an of south. Ihoootouo.
boood on the pr.-cg:-oaoton at thooo oodoo on IVORIUI sleuth Into
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no oooloolotod tolloolu tho ootlol aiogtod by flxouoo (1039).

tho {loot oolm 1: kilo O5 ohooo tho loath oi tuot
onooronoo of tho hood with tho Iodol ouo of tho broot not
tolloollc. rho oohooquout voluoo donoto tho nodal voluoo of

tho oao boom! in ootooquout nostho. rho poottuo of tho
{not ooluo tor oooh brood ho Ion’ flood oooordlng to lto
oloo and onbooquoat puma. It may to ooon nu ran: as that
tho crooth pottoun of oooh brood to mono or loan ldodtlool old
thoaotooo tho olunnont of nodal dovolopnonto loans to ho

sauna. no bottoa sow gm. tho ovoeoco. It as oooo
too: tho stomp that oxtor o brood ontono tho tlohooy no
growth xoothonoot noathao tonondthoxoottho ovonco
qrooti gooooath for tho flzot thzoo noutho to 7.5 II. lilo
ohooo that no tho not boooooo oldo: tho north into ooooooooo.
So It my to ouulod that tho growth into would hovo boon otlll
tootos hotooo at nut ontorod tho tiohooy. I‘:-on foblo 8!
it my to uotlood that tho emlloot ooao oppoaood In tho
tuna: lo 63 on notlood In my 1969; fiho tz.-«am; ooooon o!
n. gfi to ohooovod on lurch to floptonbor. so tho 8! Q nodal
oloo of lb: 196! would Into boon tho brood of lunch 1969. 12

st to oo tho 6! In oodo oboo:-rod oould hovo boon tho rooult of
anoutho north. into ohovo that lnthofltotquortoatlno
all soon to o longth of 13 Q with on otongo growth roto
of 34.! mpoolollh. Iulko otoo it any to out frontlno lohlo
that tho not ottutlo 95.5 u at tho on! oi 6 am» (bolt you).
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PEOGRIBEIU DI‘ VAIIINB 330093 23 MIILSOESEIVI IW¥K8 1'0!

mo _ ,any 6! ‘73 .. 93 .. .. .. 123 123 In 128 133 133
an «Q... can can --in 9)  113 '11} 12’ -123 ‘II
09*. -- --  '78 ‘B310, “-0- -' -- -- -- 130 1’,
1.70

if as 75 73 86.3 95.9 cm 103 113 121.: 124.7129 129.: 131.:

2345‘ 7091011131)“

113 an at the and of 9 months can 128 n at the and of £1.20‘!

you-, nth an avenge south); cut; an at 7.5. 5.0 and 5 Q
during 23¢ qfinflor. 3-rd (mu.-to; at 4th quarter ccipoattnly.
‘ihorauttor 53 noon! rather difficult to trace the north rate
at tho run. In lhofl this fish attains 123 3 total. length



at theend etnret yeargtvtnaenuvezuceaelthltcreflh
ate et 10.?! 3.

An amen north ate can not he expected thneuhul
thelueapenetenuaivtflul ttehee ttaevenkneenihet
Ln ensue: eeegee the north ante 211.1 be non usher
than in the late angel. flue ensue 1: gzetrlh an be
netteeeue not en); betveen year: but uthan the year nee
vhee.-e the north rate can be neuter in earlier auntie in
11111 the tnnunttteun so the tan create older and older.
Indication of men étifereuuel growth at d1tferea$ etqgee
or mu. use are Ieueeehle an the present study an.

7.8.  PLO! lflmilfiflla
the technique by which the probability paper can he

need in eelung bimodal and polynodal f1'¢t’;»;‘I1Inoy diatrabutione

have been Adzeeu.-thee by Harding (194-9) and has bum revteel
ell tnxevea Later by Genie (1954) by elimnaung met or
the uttuuuoa eaoeunteted tn the original work.

In 3 run with 1 single rent:-teted maniac eeuol
thenoaellengthoteeieeyowteuouellytnken tube
yearly an astute; flue probab:lJ..1ty plot technique help: to
equate the theme noel. noun. cuvee ital; the polynedel.
aoquemy auunuuou. -.1-nu toonnum use road to he
very helpful the getting a higher deuce of accuracy tn eerulc



on tho dutuont ouo 3:-owo, xooultug non tho oontuhottocro
of «tones: hoods. By moan; tluo uothol may or no ovorlopnc
mum could to Golly dotootoa. thorozby 3111:; o valor tango
of points for {flung o aurvo.

rhououoozootthopointootnfloxunntho
olluhttvo pouoontogo corn paint to tho V1131 pol"! at that
noillod. In oovoaol ooooo tho ltuto at tho ooqonom go-owl
wono not dtottnoi. Tho tnooounto run; of tho ponto of
tnnoxlon night count In tho non-lsnou attribution at oouio
ropuoonnng tho particular noun: ouroo in the orobobinty
not. A total: ooauuto chosen 0! potato oi Intloxtu no
puattlo to oortotn ontont by trio! out once. ‘Imus. in than
nothotl, oaoo tho oouoct point at mama hovo bola
dotoilinod, tho root _ot tho promo booolol our and uoolnntool.

flail nothod baa Men fond to be vory ottootivo 1:

men. out tho man at ago ot fi.Imaw
oioorvol as having a single but oxioulod apuung oooul tun
Ioroh to Bootoabot. luoo at any ho pouluo to olutp tho
Iolol loath! or astronaut one anon: to thooo of non:
I04“ ruprosoatim the last): at dittaamt seal.

In tho fitooont ltufiy two xenon’ data than April 1959
to lloroh 1911. vono noon to: the‘ purpose and pools voro
Inn ooponooola tor ooch nos. no longth troquoncy dots



ujafic
an poozoa ya:-nu and the oumuuvo poruhuu
tnquonouu «in oaloulnod (mm. :3 a 04) at gun: as
aaflhaflto peobubtnty put: to! catch your august-011. u
‘bin ollvlo ‘DMD oifhtnod points at inflation was loud and
the nodal. mm won quanta on rates. (21.11. rum & 2).

In the you 1969-70 flu null. then he points of
A1nfl.u1an.’ono at 1o.oo ma  at 99-97 me... (gnu xv.
n¢._0. on on-nuns: tho ant man J.¢ ¢th van and at
70.50 In and a second we $125.4 3. Juan: tho data on
2010 8! 1% can In nun tut the node at 70.50 H Itpuunu
the Jwcnno tun collated during the south of  and J1.
II probability put comma. to: a run with n un¢1c_ opul
aaguupnannyouthondolasoofnuzytnutun. In
tho present data 3131» the lplllillfl IOIIOI of 34,. ‘Q3; In
tnlluohto soptnuz. the an at 70.90-I-manna 1.:
llny-Jln ninth: in not be oonntdorcd an 1-year old. So it’
no to no tnctui as auvcnuo mo.  it com: be puma‘
that the tannin: or this I040 my be tyne 1-ouurlt at tho
cpfpou.-not at can-cued nah awn its-Juno month: especial):
an the than-nun inch. The and non at 126.4 — stun
1lu.1oI.g_th at run «run 1: an 1-you on.

813110.211 1n the year 197:;-71 the gaointa of tnnonau
on at 2.?! and 99.99 Durant: (P1. 1?, 313.2). rbro tho
«tainted nodal ‘ulna were taunt to In 76.? m and 129.6 all
which upnuut the antenna node and 1-year on can 1-upocttvoly.
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fit. 1 an 2 Probability plot of the length-txequenq dietit

318-» A 3

I15. 4

715. 5

lmtioa (cumulative percentage) at 2. 3533; with
ite theoretical no:-eel muse components to: we
genre. April 1969 to latch 1970 (115.1) ell
April 1970 to Hatch 1971 (215.2).

Fom..Iisl1ord plot of the growth of 2. ‘gig.

Lea. (LO-Int) plotted egninet g‘. '3' for the
eetintion at ‘to’.
calculated growth rate and ‘teeth increment (in
length) at 2. ‘mg in quarter yeere ee eetineted
by Von Bertelanrtre equation.

Oelaulnted growth in weight and increment at egee
of 2. ‘Q13 in Quarter yearn...

Relation between etelith length and total length
of ,2. my. peinte repreeent observed veluee.
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hu than above month it can to actual that than
soul can In different an in uttouni new an loan
or Lou nun. who sconce ulna or than two you:
anatomic that 3. gang attains a ULIO at an n than it
1: up» on. nu «ma; pcrflat no-umsun an nu
ma» nuns»: by length tnquno: canon.

1.3. numunon or 0101-338:

‘no «out» 0011001801 tun 830 tun was tunnel
to __t1mly the growth canal. In um opoonou anathema: out
ammpumuonmm. may oonldndlbooorzolntqa
with the lamb of the till. hflhot the sup observed Into
author neg dour an continua. £110 cuoulgtuun land
can: nun-a orsuzupauuu nholrunyuaxoennnt run
the um: um: obtained by lazaih tuquaneq sauna: .5:
praislytlaty plot tcchntqu. Hone: it an oonolulod that than
«much: at 9,. mg mu  mum: in amwmm an an.

mu z.-auuaunp hr.-nun the Luca; of run and an,
Ikolotal auuattmu 111:» otautna and scans nun bun
ontalltlhol by various workers and they have bun tend to
«no: fun nah to nab. hlxbridgo (1991) stance that
with usual to the Joules the problem bfioonu 1 bit ogmncstol
been-o. can in ma uaohu cums: lusth the noun
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do not duel.” unnuuouzy, quit that nbooqunt growth
as paopmm to the run an .1... dlttonnt In autumn
you at the body. 20 all output the find: of otuuth tl
ll-D3.-II’.

flu Quinn at an an no mono-ud onantiny and
nausea nu Jnagth an anaemia dtvukum nun; II «alas.
uannutue. no total length at tho not in Illllldiil
on the mouth at otcltth tn nionaanhtoa mum. are
plated 1: Plate 17: 318.7. 9. total‘. of 230 an
nnatns in I160 between 50 and 157 In  aubjooiod to tilt!
study. A ntnultt nu aulnuomhap was untied. bonus that
in pu.-u-mun. A 103303810! was fitted mm; the team:
1-0. 4- bx, when ‘I - run length; x_-‘ otonih 109-303:-1
'0.’ and ‘la’ tam constants. In Value at tho autistic nu
cattntol an ‘a’ ‘I -2.5745 and ‘b’ -' 0.3553. 3u‘bl't1tut'1n¢
thou Vnluu the equation an be rcwrittw as 1_' 0 -24.5745 4'
0.3553 1. Iran the above F13. it  be noticed that tin
0160111]: fitflti in atmiaht proporuon to the length of ‘tho
tub us: but allowing any unwind vntatlolt an no growth at
otontln Dunc: younger or the olden tun.

flit snout nude to otuly tho aaalo length in nlutun
to the all length In 3. gmgwao not uuocoeatul an 60 III
1.» that the Ionian or us. run an hang aoouuono cal
Mac: n oyutcuua 0011001519: 2:06 3 paxtimllur part or no
body III nun: tnuotblo. A
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1.4. mmon mourn am: -. rm;.*;t.m or van iamzunrrr-s
GROWTH lfiflfllcfla

lhthcnnueul uni.-onion 1| tuung growl: canon 1!
helpful in htupolnttan ml oxtnpolntton, banana than
aunt: tn pronoun oouumatuu (I!-Itch. #968: land. 1969).
Band on the county! that gun lo we not x-nun at nmhollll
and cctnbolun. an noitalufty (1958) touulatod I growth
equation  coco:-dang to Bavarian (1954). and Bun:-ton and’
Ban (1957). 3:06:00: an anti: curve 1.: mmn that an wall
the youth an of may Especial. this «mutton gives u luau
rclntlonahlp between longlll at tilt W‘  at tub ‘t + 3' ad
in oxpxuaood anR ‘  CV  -  one
when  1' length at up ‘in 1&0 fixlmn or uyéotto
nan: a an on tuontaauxu mach: o - band at up menu
or natural lam:-tum; k - otofflclout at catubollu; '1: '- ago
at run and -10' - -an-bat:-by sauna oz flu growth cum.

70-"Q '0  ..

In wflttercat methods  in no to octane: in grant
pnuiflau manual in «nation 1 13;. Artthnutlo mind at
Graphic ndlhol.

1.4.1.1 mymnggs no nuui-um: pun oqutlu
on be nwrlttca la the follovlng tons

2..+I-noon--"‘)+x.,-""  (2)
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'tnuuu1a.noax£quc1onanuusca1.,+1unavnsoh
Bagena]. (19990: 19955) and to study ‘III. nnflh of MICE hi.
this 1: an an II

Lt '9 ' ' I 9"‘ nt out "000
In such a -\:.o6(1- 6*) ... .. (4)am i - o""   (5)

-4:
who ganututo Inc and 0 can be solved hygpplytng tho but
oquntnothnl (induct. 1946) an about hour; ‘to: the .
touuu¢u1uuo:x.,ua1..+1u«au.go1n¢unaauo:
2. gnu. 313002. Inn!-I noun. tuhzxvug runabout‘
puma at tho up unooqblc III ml: unto hunt, the length
11: ctulnod in not gun-m.-. obmtnod hy rugtn triquncy
method in ututud in this study. flu use *1:' 13 expand
in lnlnltuls '

A____ ! ’ ‘—~73 95.5
95.5 113
113 can

no onttnatoa value: or '3' and '01‘ an ‘H 0 0.01085 at‘I. .
5 - 0"‘ -'- mamas - 0.3103

Substituting the vagina! or 0" and '1' in equation 4 130 have
96.1196 I In ( 1 - 0.0103 ) 3110208010
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“°'1’.‘;"%‘.‘fla's "  " ‘9°-5°”
than 100- 1913:.
the tumor or K can be «attuned iron the values of 0'3
man; the £01:

K'1°":k""5o%"’?"o6‘§1'6!

. 10¢. ‘c234’ '
t.cunhodoto:nnod byuuutho toxunh

ton  $103.1-on-”1og.(Ioc-1.‘) Q-.t ,... (6)

33004 on the r@).u the avazsago value ‘at to aglountot for
C11!»-nut ago: was found to be ta In 1.34 quarks! (Tabla fl).

‘Imus the length cc;-nation 1, when the valuu to:

Lee, 5;, am to are oubotittrtod, human

& . ’ 1  .'4)o20 7°‘( t “  9 can



0.312 

mm as

an mma mus awn at -101 A: nnruxnr ml

A¢u't'tl menu   A “C! 3"’ ,_,cannon -n. 1., “""‘1 "‘o“"""“1’ ta, 1-19-11.) ‘0

1 13 114.0 4.7704: 0.40142 .1.”
2 95.5 95.; 4.55913 0.69314 -1.35
4 3 113 73.0 4.355711 0. 39556 .‘.1.33
4 1» 63.0 4.14313, 1.10914 -1.36

41101130 to I %-1.34
._.r.

7.4.1.1 1 ‘rho nnnguu of the growth nistun.
1 any use ,1. obtaiind mpuomu by no method («cloud

by  (1933) ma 153119111! (1946) by plating  ~+ 1 against
(£1. 1'5’ 91¢. 3). ‘£110 Mint oz Intoxoaptxog at tho growth 11:10
by the ‘ntuetor gave the value at 1. no as 191 mi. ”£he slope of
tho growth 11110 is equal ta ‘ft of equation 1. from which .1! Val

fund to be 0.20701. When the Valium at log1;°(;Lo:3 -- 13.‘) an plotted
against tho oorrolmaxxatag ages, .1 straight lino -us obtamofi

(21. 171‘, 314.4) than I intercept in equal to loggm-x to Imuh.
In this mac, two tomwl ‘ha be 4.97.
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Aooonung to the (onus or make: (1958)

so - 9::.!—=~*“’- wA E
aunt stain; the wanna to thn t@J.cto. .¥‘,”I
«noon; run the small. when an atzugm was John the nu
aulrajho 103. III. In tho pauautouo 1.‘! ll -1.4: 9110'
direct ulna to shut the can as toxin! from Baku": Ionian.
flu: flu cannon 1 on In tun-tttu an

L‘ . '9' ¥ ‘ _ .-0.3070”! -'  % ... ‘
watch 10 uncut the use no form}: 7 arrived by Bl.'1flIQ11_0
misc.

Using the ermusaon '7 the theolrfitiazal. values or L In

given ages (in qfianem of year) of 2. gag; were cmlaulntod
and prolcatcd In table 97. ‘those values are also presented
in Pluto IV, 318. 5 along with the quarterly mouth max.-Imam.
nor: the tune:-ououz growth mu mm qua.» (3 years) on
nah MI bum oo.1auJ.a.tod¢ It 3.; be non that the fish ‘porn to
118,05 nlvhon the tub 1: 1-1»: am. This in perfectly in
consolation with tho Gboorvod tutu. At tho can of hi you! it»
you to 3 length of 165.28 an an! at the and of Sn! your to 0
length or 170.91 in.
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as  «
‘hi. A0] oomoanzu or 2. gm; n m ammczu. can

u «out» knovlolu at the can uqonttun at unusual.
ontéhu to: noooutvo nu.-I um. ha) In tho nsunacuontot 3
funny and in pronoun; the canon 02 hunt as no
1131103100 an an tmuomu yous. i

wanna (1952) mm mguadoa a mm sou oalollntng
in up uqpuittfin of me had in the emerald. natal.
Following this 1:)! M0 ooupou-non of Tarantula In!» In
comer.-oial oafinh yam studied. mm mm xnvohu 1 3&0!
of calculations go described an the tailoring 11:100.

1. tenth-who length £1-aquonw distribution ma tofiod out with

H Gllfifl 1!llt.r'CJ-.0

1. ‘Iron tho  at we obtained by ntung van
Bdnalanttro growth equation to tho  ftvquonoy
nflhod, the iroiguonoiw at each 5 H: 51%» were dtvtdod
1n'i'.o their ago-flown.

3. The man taught or not 5 In use you was calculated
tron ‘Oh! ohlcrnd volchi.

4. the ixsquonozes an ouch 5 In use  rot-eIuJ.t1p1:lcl
eaten by corresponding weights amf. than products will
0-and m in out ace-swap. he «Mud product: in out
ass-group added toguthor game the total tau: tho month. '

5. no 9x69018100 at can to cm total weight no axons»:for each use-group. ° \
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6. Thhnmuy iota luuuncoifi. gfiobtntul tun
nxuouha type of you no antmuu in the an
puporunn mount astronaut up-groups.

1. Dividing flu onlcuhul noun 3;‘ in abound iota).
want to: each  min unupxyna at by up
nine: or run In that ggo-pom, tho actual tube; or
run belonging to that ago-crap In th cannula}. catch
no calculated.

8. fiuming up at 1:ho2so'ca1c:1:J.ntn& migizta and utmost! in

each mama!» to: twelve maths awe the tote). tea the
ma.

In the present ctudy an fl. ‘mg the motel oatohoo (C
uttonnt typo! as man nanny shore-u.1no. an act and tan
not were treated" aepazmtely to know the variation in the agg

nom composition in c:,1:r£aront gears.  tons for the
month or April 1970 for shore-coins oatoia val carried out an

an example on tho above mgntaamad lttwa  pxrolmtad in
Tabla E. In a similar manner this complete acts were unsigned
gnu.--vino anti mnthnuiao for the poaziodoi’ the two youth trod
5:111 1969 up Larch 1971.

7.5.1.  »
7;-5.1.1. .'L}£'-.‘l:Lu-.:'.‘ : ._.:t..." I ‘*1-7._'.*'_~1 . $119    an  ‘I

the oomorcislu «catch oouaqtod in tent at night and
null»: at £131: lnndcd in share-ulna In and aunt flnldapu not
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at Velelet, ruiueeden. Dheueveleeel end rnukulel for e
period or  an April. 1969 to llucI'197‘| are pxeeentel
an canoe as eel do.

Else date for the period Iran April 1959 to lure): ‘I970
(table 09) eheu that 0-1“! now run no net ceneeeetel
1: Ann: em wee preeem in an ether nouthe. It deflated
eve: en ether up page suing hue and septenbel. the
nextnnunberotttehtntueugegreepveenetteel an
Iebnery 1910 end the amine: In Jul; 1970. Then reepeeuve
amber and uetglree were 2590! {ten vetflilc 354.25 It in

range: and can not «mm 60.16 :3 as July. the noon
et I-yea: any run an consent 1: the elete-eene eeteh an
an the sum}: except 1: June at aeptcnhea. A name: or 47776
tun retains; 1035.12 kc. Irene ebeervel In October. fine 13:11
wee 1nJuehevtu¢19?tt1.ehIe1dI1n¢41.“k¢. 3-yeergleq
run In nu for in the oemecatel catch. It val noticed in
eta: when only in Jenner: 1910 lnvxng 100 rm nun»;
4.1! ks. The peeled due for the year 1969-70 above that
(table I!) exit of 394533 tub lulled 132300 tub belonged to
0-year um. «:23: nubeu belonged to 1-year an at 100
not te 14,-)!!! #03). fine Inductee tut “.47! er the tetel
number at ttelrzennea were at I-year now. he percentage et
8-gee: new I'll very secure beta; 0.0! and the tee! belonged
to 0-year an (::.m).



8.3 888. «ugh... «Sea

3...: .n.3 . 2.1.3.

.8 sun. on... 8.8 3.... 2.... . n2.....z «

sum: 9...» .. 3.49«~43 3.2 2 nm.........., $.wno. 5.2.. an 8...»!

$23 333. 8.8 3.33 8.82 8.  . 3 91...! .

3.33 3.9 R 3.03.«u.:.o~ 5.8 no. R....n.5.8». :3: F 8.423.3: R6. 8 n~....:=tun: 8.9 3 8...»:

3:. 2.32 2... 2.6:. 2..~« R... u n:....: o

3.2 9.6 o o:..3.36 3... . n2._...2I. a .5. flu

.36 I523 .33 3» II» .I_. 5  .I 3

no  uonouqaa .a.:..8 uoué. nouuumoa oi?» maqfllauulauu oguri

Iuqfioua 5 .2. In no u no In .33.» ans. 83

nflnmusaum an Bean 3» fl

2.9. fiua. 8.. aaéflhaau no E39: 3... BS»: up 384 «ufiu§§n B fiafimofivo a3

‘ H33
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A6! oomosxman or H1 u:._-..»:.. ‘mg 3! H816!!! LID  II
anon-sum: man A2311 1969 re HARM 1970

_ __ M an enema T 1-.
"°'“" o-yoE:.- “ "" M 1434:’ "MW" 2.-you

Giza: Maui. “ iii}:  noun anuin Is. um: lo. an :3. new no. 1n 25. um: 10.

43:11 -- -- 290.00 I039! .. ..
la: 14.90 5122 ‘llthfl 1394 -- 
Jm 101.34 22774 42.64 1971 .. ..
any 60.26 4832 209.74 -9069 --4 
Auuot 141.94 13548 372.06 16933 - 
nopuanc 139.51 46427 267.49 mesa; -. .
omuz 137.49 2:942 1050.1! 47774 -. «
uunu 143.4: 11323 917.34 44999 .. ...
Decoder 145.51 9485 . 312.49 15397 -- 
Juusy 41.44 5973 251.3: 12056 4.29 too
lbbnuv 354.29 35501 195.7! "3631! .. ..
mm 10.3: 5244 943.47 45132 -—- 

can 1552.40 132290 $592.20 262233 4.19 too
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ranhlfflfl‘

am omnoamxon or  gm; :21 name um man II
snmmsnx man nan 197:; to man 1971

AG: wows J-=-.
"""" ‘I o.z...”" *1-fad J  elicit"...

in  ' niiitfiouunua mam cucuan . nu: In. an :3. la. as la. and In.
4.2;: ms.» ‘rm 1335.46  13.21 301
by 33.27 6447 1434.34 mas? - Juu 26.3) no: 133.17 can .-. «
Jnu 471.5 :52: 330.15 156a -— 
mm 108.60 7620 397.10 19284 - 
somnoz 376.50, 25335 726.42 34017 -- «
Octdbbr 224.00 15815 340.51 15399 - 
nanuu 234.51 19691 312.49. 4:019 -- 
nuunm 221.93 145131 1419.02 59809 13.53 :31
January‘ 20.91 1¢B3 330.00 14009 -- 
ron-ur 49.01 5240 639.14 23963 -- 
nmn ‘$.32 as: $35.60 19911 .. .
uua 1511.09 112109 7374.16 mm ' 27.10 63!
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Durngtholnd nnrtronapxtl. Iffotollnaol 1971
the his show that (an. 90) the 0-year nap «and tn
the «nu an on tho months. he sauna nun»: at can
any In attend an loptonba. bean; 2608! run and in
until: an larch. both; 385 run. In than loath tho an
actual 376.50 kg uld 5.33 33. xupoattvoly. flu 1-103:
520:) 2101: 1101404 0 H3311 ICING of ‘9999 III Doooficr all
1 Itatlll at $19 nah tn JIM. all the oorroapondng night:
were 1410.61 11 and 103.11 is aupoottvoly. Thu I-you
group not were puuat in the catch any in barn. and
Doaonhnr 1969. ‘run: walnut were 301 nah vltghmg 13.27 kc
in April and $31 an weighing 13.83 13. in Dcocnbox. Ulla
pooled togothdt for the you, the man of an In 41.110:-out
an gnu. um 112109 tun tn 040-! am. 34648! an 1:
1-you new and 632 an an 2-year now». not: ruponun
Night: were 1511.09 kg. 7374.76 kg and 27.10 kg (Tabla 90).
1% my In notion that during the second you: also the nu:
chore-nuns fiohory was dopcnéant on an bolangxnc to 1-year
group winch toast! 75.4515 of the total number of 1101: (459119)

landed “in tau you. 0-you new and 2-yuan group fwd
only 24.4111! am 0.14% roetuoattvcly.

7-9-'1¢3- 3
wnnamnnmnvulnndodbvsxllndunul

Ihadunnurunt Vuclatandxnnktsratcathoonltotllnnun
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nuo. in operation of this gun: was 1.-scalar in than antral.
hurt for January and hungry 1970. 3. gang, caught in 311.1

mm m avumaxo an an other ronthr «an; the porn: an
Aprtl 1959 to larch 1971. The ruultc at the analytic urn
presented an Tabla! 91 and 92.

During the year 1969-70 (rah): 91) 0-your gran; Ill
pr-cunt in trying nurbou rangmg iron a stunt: or 18 run
in April 1969 to I urinal 01.6200 fish in October 1969. mm:
respective wo1nt3 were 0.201114 91.6? kg. The 1-your crew
had the marina: number at 1547: an having a tots). yum at
346.64 he in fioptonbor and 1 ruins of 2250 £10! voulung
46.79 kg in ficoubor. flu 2-your group fish as not font!
in tho catch durtnglthn nu. Out 01 102076 fill landed
during tho 1969-70. 79815 210}! forming 78.195 bohnpd to
1--ywnr group and 0-year now turned 21.81%.

During the nmbuqunt your tron April 1970 to Karol

1971 (231310 92) 5111 ad! catch at 2.  In uvanablo an
all the nnnthl. Fish belonging to 0-year area was absent
an April. Tm nutnn number nation! 1: tin: group to
6479 tmh in September 1970 with Q rota! of 99.05 R3 at tho
rtninm an 546 nah weighing 8.3} kg in January 1971. 1110
number of 1-year group nah ranged from a 11311 of 2505 tut
1101531118 53.67 kg in January 1971 to n nnrirur of 2020! an
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1131-! 91

A93 aoxeosnuol or nuasmaxmza AWTA B! amour ma awn
In arm. am‘ '  &nE'1'§'69 ‘re mm 1970

A03 GROUPB

.a_fww*_j TL“ .29 .._. .. ..__ ‘A ~
Hum anon. % Ham: mu. wag» cucuxn kg. latod Be. an :3. nun no. in 1:3. mm no.

span 0.2: to 59.72 2442 -. .11.; 0.44 23 32.15 3214 .. ..an 5.34 624 78.16 5274 -- 
auu 29.04 2094 1oo.96 7595 -- 
msm 45.92 3113 234.59 12543 -- 
8-pzum: 53.36 use 346.64 1541: .- ..
October 91.67 5230 291.73 mes -- 
lovonbcz S6. 95 2470 21$. 05 10379 -- ..
noomm 19.22 1044 46.79 2250 ...L ..
January in anal
hbrury no catch
lluah 43.70 2929 163.30 0255 .. ..

...._ ¢___....__. __‘___...v ’* .<7.._—.%.—._._7...~_fi.._.__ ._.__V __ v-.7
fatal! 322.42 22261 1747.19 79815 -- 
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34004

T131»! 92

1*“ °°'W31''‘‘I~’1°l W mmnr imam um man
1! DIN. an nan A2313. 1970 20 aI%~:\am any

Act enema

“fin  1-M-your 2-nu:
Woifit mm Ho 3" ii“ " TL”. ’”  "1- kc. and lo. tn . utoauio. 1.35:.

II: 8.60 564 115.32 5585 .. ..
JIIO 15.64 132! 98.!‘ 4727 .. ..
“I'M 33-55 2195 96.79 4790 .. ..
“nacho: 99.05 6419 350.9‘ 16901 -. ..
men: 88.6! 57’: 211,” 19933 __ __

33“?! Co” 545 53.67 1505 .. ..
3-59-81: 66.66 4545 269.34 13434 .. ..
Hutch 16.54 1082 231.35 10933 .. ..

Total 507.!‘ 1267.69 1o;O6! ..
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uuunc Am.» 1:; u Booulbot mo. 2-you grow an an
oonplotoly shunt during On: your clan. It is «neat
from 2.31: 92 that data; than you also an bouncing to
1-1“: new dontnntu in tin 511.1 not satchel. in total
mum: of ms hated vu14M73. out 0! which o-nu new
follll 23.955 Ind 1-you new found 75.05‘.

V050 ‘I,

Illa no uaputtua at 2. gm; 1.: the tail «Oahu
:1 lamina: val the otudtol an the manna an prenatal
in Tabla 93 and 94. mm tho tutung operation at
nndnpnnwu roads: round the you. the data an the lunac
otfl. gmgnm avnnnblo any torn»:-uh of? nnthl
data; the your 19594108 in A9111, Jan to Anal! and
Dunbar 1969 and January and luxury 1970. 0: this o-you
pup val nvuhblo In 111 than month: an tho animal
Illhol Isl 21475 fish obaalvod in July and 1110 1131.1 VII 957
an ohurvnd in data. Thus values by night was 265.79
and 12.73 is :np§ot1'n1.:. mm  doling»! in at
with In :11 the maths aunt In turn when 1-your you
contutod. the 1-yoatcroupnncol ttonnnunluotfilol
run in built to I nuns: at 13146 no: 1: lunacy. Show
rupoottvo nights are 70.95 and 210.55 is. 2--nu: £10‘!
an Inn oolplfloly shunt. It In: he noticed that 1 tots!
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nnu 9!
‘T

A0! Gfi03I*‘32’I0l O! ‘*:;..;:*_.i..    3‘! UBIGQ AID I03‘
II TIAVL HR FROI APRIL 1959 70 HLBOH 1970

193 333.0379_ *_. ___.* * __‘ :: ‘:luIthI o-your 0-goal‘ lhyOnl'
§""um”* " 3'1"". Height mu. wsgc anon.
1:Ltub 1nso:‘;3. 1l.k¢a Intel la. 1:»ka» Intel lo.

Ilny lo atoll %
am 152.97 1545: 242.03 Vises .. 
«hn: 269.79 22476 124.1: 599! -- 
Aun-1 239.05 zozu 70.15 3:08 -- 4
flqgtcIboI* II «std
Oatdbul K0 aatdh
Sonata lo catch
December 21!. ‘M 15945 242. 27 1 I523
uncut! 246.16 17957 270.95 13146
Install! 1 S9. 53 1 1740 64. 47 3429.lsIdI loautd

_. .....__‘._.. fl_‘_~+ ——.-w

Quit). 1309.77 105043 1210.95 58737 --~ T“



163 commas! or Lf?f%‘1';i  L
In ruin. mm mm nan. 1970 to man 1971.

-321

flll-I 94

;m; I’! imam um um:

AG) nounloath °"""" “.'V”' "'7'"
nuts Guano 3013111 th1cu- hull 0:10:In in. use In. in kg. hid lo. 8: lg. laud lo.

April in mintby In catchJust $6.10  273.90 14207 -- 1111: lo attainhaunt no catch
anionic! lo catch0431930: no catch
Innate 15:40 1007 34.58 42320 -- 
Docubot 135.68 9“! 511.13 26971 -- 
Jnnuw 39.88 2629 952.18 45723 --» 
lotrlllf 45.65 2960 374. 35 10233 --» hroh we catch

E0111 1”. '79 2070! $056.01 147554 --» 



at 164570 tun vouunc 2910.11 kg was landed 1: int: not:
turn; the fun you of which “.3115 belonged to 0-year
any and 35.69:‘ to 1-year now.

Du-tn; tho Iubuquut your from April 1979 to Inch
19?! (23510 94) Oral catch of Q. gmgnn «anus only
to: 5 math: In Jun. nurture: and December WTO and Joint:
at versus: 1911. an 0-year new not no tattoo! in :11
than Joann. flu Inna: aura 1:: this group In notion
In December. being 9859 run nth O «sat at 136.“ It.
In nu-u In tom an observed in Incubus «unis 3
total. at 15.40  the lunar grouped nasal inn a stunt:
at 1420'! an :1 Jan to a nun: of 4511! tub In January.
that vcI.¢hiwér;I3.!o and 952.12 kg 1-oapocuvoly. am you
pm count“ 1: we catch in an the ninth. flu 2-you
you rich val noun.» 01: about.  this year out at 1
A total. or 168137’ tun lands! 12.31! belonged to 0-year now
no man «.3113 «an; no can run: passed. am 81.69%
boxonpd to 1-nu! mm 00 Iatfllfi 35.69! In the sum sun.
It shawl that in in 111171 antahuo during in that your
o-you gm aoainntod in thin catch but us can subncqunt
your at no 1-your crcup that aontnntod.

7.9.2.

A ooqnuttvo study at tho up-you cognition at
!g,qg_§_g_ lauded by the «mom: gnu. us... than-«Lu.
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gill not end trewl net, in different eonth wee ude. the
peroentege n@er oi’ fun in verione ego-groove wee eetieeted
nontb.-wiee for the period tron April 1969 to lbs.-oh 1971 end
tne reeulto presented in rlete XVI. figs. 1 end 2. end
Table 95 end 96.

lining the year 1969-70. in April the pettern of eyes
eronp on:-we wne elnoet use in gill not end trawl net with
the dolinntion or the 1-yeer group. In ehoro-eeine 100$ oetoh
belonged to I-yeer group. In gill net end trewl net 99.21‘
end 91.0$ reopeotiwely were ot 1-your grow end 0.?! torled
0-year group in gill not ontoh. In trewlnet 9.0% belonged
to 0-year group. In my 1969 no trewl eagles were eweileble
end in gill net 99.115 belonged to 1-year group end 0.993 to
0-year group where ee in the-ehore-eeine oetoh 59.1$ were
1--you crow end 40.9% 0-104»! area». Bur!-no June. 1969. in
shore-eeine end trewl net the 0-year grow donineted being
91.ofi end 59.1$, reepeotiwely while in gill net 84.07» belonged

to 1-1011’ 820113. In shore-seine the domination of the 0-year
gronp over I-yeer grow woe predoeinent where ed in trawl net
the ditteronoe between these ego-erenpe wee very little.
2-yeer group fish wee not preent in en: of these genre in
thin eonth. July showed nllont eililer pettern in the oele
oi’ ehore-seine end gill net with e doeinetion at the I-yeer
group tieh, but in the trawl ontoh 78.99‘ belonged to 0-year
group end the rent to 1-yeer group. In Lugnet the doeinetive
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curterence or the 1-yeer group over 0-yeer
eeme you only 11.05. their veluee being 55.55. and 44.55
reepeetively.  5111 net oetch Md!‘ tteh were of 1 your
aronp end 19.9% or 0-7013 GI-‘DID. on the oontrery, 1.-n

treel catch 86.4! belonged to 0-year creep and the root
to I-yeer 3|‘-‘OED. During éieptenher tree). dete wee not

evellehle. In the other two genre 0-your group nah dcnineted
in ehore-oetne occurring 56.15. the rent were 1-year grow
end in 3111 not 1-your group dolinetedg being $.95.’ The
rut, 19.1% formed 0-seer group. In October nllo tree). dete
wee leoktng end hoth Ln ehcre-eeane end 511.). not the 1-yeer
group dondneted over O-I'll’ D-‘MID. The pettern of ego
conpoeitton tn chore-eeine and sin not well erectly the
use in November 1969 with the dcninetdon of the 1-yeer
group which tolled B15 in both genre. Treil dete III not
evetlehle. Stnnerly 1n December 1969 ello 1-yeer grow
dominated in chore-eetne end 3111 net catches, the ratio
hung Susi an ehore nine and 65.3% in 5111 not end the
rent tcreed 0-yeer group. But the trend oetch preeented
en entirely ditrerent picture more the 0-year creep torung
57.8% dcnineted over the 1-year group which toned only
423$. In Jenner; ‘I970 311). not date tee not eveuehle.
In shore eetne the 1-year group which toned 66. 5% dontneted
over the 33.0% of 0-year group end 0.5% of 2-year peep fleh.
In the treel catch 57.?‘ 0-yeer group end 42.}! 1-your group
were eheerved. In Fehruery eleo 5111 net date wee ehoent end
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npd & 8 an-grow competition at mgmgn tn the cones
oul. out ch of Mnmapal urn during the 103:!
Ann 1969 to latch 1970 (113.9) and April 1970
to Hatch 1971 (115.2).

113. 3 Length-voight rolatiunship of 2. 39333 - abound
valiant of length and weigh! .

P15. 4 Length-weight relationship of R. 3323,; -- Logari
thmic 131110: of length. and weight.

313. 5 Length-weight zrolat tonahip of E. hgggng ..
observed values or lmgth and night.
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In the oheao oeno oatoh ‘I-you: group dontnofol torn!-Ill 50.7!
and in. trawl not 0-not crow dounoted toning 77.4% 2-you
group woo oonletoly about In theee we seen. In larch
1970 la ohoto oelno 89.6% nah belonged to 1-10!-3 11'“) out
10.4} to 0-year group. In 51.1.]. not tho 1-your group «hinted.
The voloee were 26.2! to: 0-year grow and 73.11» to: I-yen:
attllo full data val llfiing to: tho IIISII.

During tho oubaoquont you tron April 1970 to Hatch
1971 the and: was oonunood en! the aoeulto no pa.-eoeutod
In Plate till, 11;. 2 on Table 96. In A9211 1970 until data
use not ovulehle. In chore oetno ootoheo the 1-year group
doltnotod on: tho other one 3:-oupo whloh toned 87.415 whore
no In the 3111 not ootohoo 100$ bolonsfzed to 1-year group.
In shore some 0-your and 2-your groups roaohod 11.3% and 1.35
toopeoilvoly. In thy also data van available only for ohore
some and 3111 not. In both those gears 2-your new was
absent -and the 1-you: group formed. the Inn oatoh bout;
16.1! 1:: tho one of chemo some and 90.65 in the can of
3111 not outohoo. Tho root bolongoa to 0-year group. During
Jme 1970. our-group pattern in the three soon vote olnoot
onllu. nearly 77.95 in ahoro ootno. 78.3% in gill not all
77.1! 1: Tail not boloncel to 1-year grow and the root to
0-year group. .‘!--you.- group woo oboont. from July 1970 to
ootebor 1970 one were available only to: shore ootno and
3111 not. In July 81.633 or the ohore come onto): boloaced



-3,‘-.

to 1.-year group end the rest to 0-your group. In the other
head in thegtnnet eetoho-reersroup end1-yeergreupwere
elloet equally repreeented with e ought dolinehoe or the

former. being 51.6% no egeinet 48.4% or 1«_-Joel men. he
dete hr Anguet 1970 eheved elleet eutler pattern in the
percentage curve -or the ege grew oeepeetttoa or ehere eeune

end 3111 net ..oetohee. In 5111 net oeteh 68.5 toreel 1-your
grew and the reet were 0-year group. In shore eeine 71.7!
belonged te 1-year group and 28.3!‘ to 0-year group. In
flepteeber 1976 Ieeh dutereeoe wee not noticed hetween
O-your end 1-peer groups in ehore ee1ne catch. The value!
11020 44.15 and 55.95 respectively. In the 5111 net oeteh
only 27.75 were O-seer group and the root. 72.95. termed
1-I003 8!-‘Ne. In October the 0-year and 1-year greupe were
elloet equally repreeented an the shore eetne catch, being
49.1!‘ end 50.95 respectively. But in the gill net oeteh
65.!$ formed 1-yeer group and 34.715 toned 0-year group.
lovenber 1970 to February 1971 ontchee from all the three
genre were evenehle for oonperuon. In lioveeber. 1-year
greup deltnetecl in an the three genre presenting 68.61»
in ehore seine eaten. 74.6$ th‘ 3111 net eetehee and N.” in
trevl. oeteh where ell the 0-year group toned only 31.45.
25.4$ and 19.5 reepeottvely. In December 1970 one in ell
the three pare the bulk or the eeteh belonged to the 1-year
group repreeentmg 81.37‘ tn ehere eeine. 88.1! in 51.11 net
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ond 3.2!» in trot). not. 0.4% or 2-1»: group who nottood In
ohoro ootno ootoh. Tho toot holongod to 0-your group.
During Junior: 1971. 90.41 at tho ohoro ooino ootoh vol
ot 1-1058 3301!» and tho root holongod to o-ma group. In

gin not and trawl. noto also tho trond no almcattho oono.
02.6!» th 3111 not and 94.675 to tan). not holongol to 1-you
group. rho root to both thooo goaro holouod to 0-you
group. In robnu.-y tho tn-out no olnoot tho «no to ohozo
oolho and trovl not, vhoro 84.773 inoahoro ootno and 86.0!
to trawl not bolongod to 1-your group and tho root to 0-you
coup. but among tho 35.11 not ootohoo only 74.793 Iroxo in
tho I-I033 6!-‘Ola. 25.3! bolongod. to O-roar amp. Trovl «into
one looking in tho tenth of Ilaxoh 1971. But in tho otho:
too soon obovo 90$ bolongod to 1-year crow. 97.6$ to ohoro
ootlo and 91.0% in gill not. Tho roat tomod tho 0-your group.

In gonoroli it my bo hottood that in tho ohoto ootno
ootohoo oxoopt for Juno 1969 and Boptonbor 1969. whoa tho 0-you
group doninotod, in an othor nontho during a ported oi two
you:-o ta.-on Ann 1969 to Hatch 1971 tho 1-your group {uh
dutllotod 1n tho ootoh. m tho other hand In tho 5111 not
ootoh In on tho 24 uohtho I-you gzoup dominated in tho oatoh
without oxooptuu. Oontrhry to thin tho trot). not ootoh ohovol
uao vuuuon botvoon tho two yoarl. In this soar doing tho
tirat you portal O-your group who dominant in all Iohtho whoa
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dete were eveilehle except fer Apxil 1969 when the 1-year
group deeineted. During the eeccnd year tree April 1970 to
lerch 1971. ie ell the ecmthe for which date eere egteilehleo
the 1-year gram doeineted in the catch. This pheneeincn
my be due to the lee! or edeqmte catch date to: thie see:
in both the yeete.7-“

In thie etudy en etteept use cede to evaluete the
growth ct.2. gun by weight in teleticn to growth in length
et different egee. Thecretieel length et age, determined by
ten Bea.-teleetty growth eqeeticnfiee eede nee er in eplitting
up the eeeple in to their constituent age 5:.-cope. einee theee
veleee did not ehcv any cigniticent vet-ietion tree the eetcel
length at age determined by neane of length frequency Iethed.
rhe length: at age in ditto:-out queztere or the year, somdedup
to neereet u. were taken ee ego and their corresponding
celculeted weighte were eetimted from the following length
weight relationship equation of the determinate group (see the
chapter on .I:&n¢'Bh-Iteidlt relationship).

if - c.eooooo6294 I. 5'53“ or
log it - -6.2011 + 3.5352 Log 1..

Lilceviae the eelculeted weight of R. gas; for length et til.-It
I quertere (five yeere) were eetiutel. (Ehe total life eye: of
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2. gm”, roroly oxooodo too yooro). Tho oslaulntod wouht
and tho quortotly growth Lnoronont in night no (tun in
933110 97. Tho doth ohovod that tho night in you to:
tint to otghtth quortozo into 2.4. 6.2. 11.5. 17.8. 23.8.
30.9. 36.6 and 41.0 roopoouvou.

fho growth in ought tn quarto: orto: quarto: and
tho oorrooponding vouht snozonomo oro plotod In rloto H.
313.6. Tho woigt inorooood otoodly tron tot quarto: to
8th quarto: or luo. But tho Inorouont ourvo ohovod that thou
1o o otoody tnoroaoo upto 6th quarto: or nto when tho loucth
in 149 u and thouotto: tho night tnoronont doouaooo otoolly.
It could ‘no 1'u:tho: nottood that tho longth meronout
dooteoaoo with ago (21. xv, no.5) ond contra-y to tho voight

TABLE 97

mm: m=;o::,-rem mu‘! or nvssmuman gm; IN wamm nsmuun
to mean: as 103 IN mrrmmz: uuwma or

rm: tun
Ago 1n 0:-own attuned V 0a.1ou1atoa Growth tncronontquarto: in long“: voight 1.: by ‘nightyon: m m? 73 2.4 2.4I  ‘oz 5.83 "3 H.‘3~ 5.54 123 17.0 6.35 139 23.8 6.05 149 30o§ 5.77 357 35.5 5.18 163 41.8 5.2
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inexenent ineeeeeee first upte eerteill ego end the:-eettex
deozeeee (21. IV. Fig.6). Thin ehoee thet the optimum ego
tee exploitation of D. eeete ie when the {ion in I to 172
yeere en.

the ego and growth ante of 2. gm}; wee detetnined
mainly by emloying Petereonm nethed or length trequeney
analysis. Using thie method the age end youth of the fieh
epto one year oould be gleterninel and the:-eefte: the Iodee
were not clear and identifiable in tho ooircinl notch.
The probability plot technique of Gaoeie (1954) wee elee
used to determine the age and youth of 2. 33:35. lventheugh
thie nathoo. has several linitatiene. it give additional
evidence to corroborate the Peterson nethod. By the prohehilit)
plot technique the growth mte upte one you; could be deterliled
and ram that it have a perteot oorelat ion with the reunite
obtained by xieteroon method. In additional to these the
von Iiertolanttrn powth equation was employed to eetimte
the theoretical growth of the tieh it may attain in eeeeeuive
yearn. further the hard parts: like oeales and otolithe eexe
also examined to study the growth rings  found that none oi’
these parts were helpful in thin study.

The age and gxovth of rainbow sardines, again eppo.
hav'e_.het been studied till nee exoept for e briot resume by
E-hhedevan and iheeke ($962) in 2.‘ mggflgfl. These euthere
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were not able to trace tho 31-oeth ueing the length frequency
data. But they observed a einale growth ring in the
otolith of a run ensuring 150 an. In tieh lees then
110 II in one no growth ring oould be obeorved by then. In
tau prooont study no clout tinge could be observed in the
otolith. out et a huge nine: of otolithe examined only
inevoryfeenunbore none sort oteringlikenoxtinc
coum ho notiood which showed no oorroletion with the

length of the reopeotive rich. So it is unused that than
rings worn tulle ones which oould have formed duo to oeverel
other reasons than those which my reflect anally nature.

The 1110 open of 33. fig; has been observed by
xahadevon and Chsoko (1962) as one year only by which tint
they spun and perpetuate the species. The prooont study in

l_3_. _,I_t_t_:_u_§_g_ also shown that the ooazoercial. catch mainly

depended on the 1-year class and 2-yen: close groups appear

only very rarely. in very tow ntmbogs‘. Thin shown that
Q. gag; is a short livod species with 1 maxim-an 11:: open
or two years.



GEAPTHI

LNG?!-HIGH RILATIOISHIP MID 831.4117] OOIDITIW FAGEOI

rhe study of the reletlonehlp between length end weight
13 tnhee. eooording to Le Oren (1951) hue been unduly du.-acted

tovetde two ohjeetlveeg nelely to provide e Iethelettoel
teletlonehlp between two vetlehlea. length and welght. ee e
neane of lnteroenverelons end secondly. to neenn-e the
vexletloae tron the expected eelght for length oi lndlvldul
neh or green at tleh ee lndlmt lone of ztetneee, general
well beta; or toned development. In short to oeloulete the
'oondlt1en rector’. In a epeolee of eonerolel ilpextenoe.
the tone: ohjeet hee been found eeeentnl to convert the
oetoh etetletloe of that epeolea tron veaght to nunbeal in
order to ohtaln the ebundenoe of stool la epeoe and $18
(Antony 3.3.. 1967). Further, the reletlollnhlp between
length and weight in the growth or the tleh 1! lnoa.-tent in
that the knowledge of the one et union the tllh lnoxeeoee
nut rapidly in weight 1! of value 111 deteulntng the else
et which it my be ueetully herveeted. In the lnteroonverelon
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of length and weight and in the detenination of ‘condition
teeter’ en ilportent aspect to be ooneidered ie whethet e
eingle eqnetion will euttiee or eepez-ate equetiene ere
required to deeorihe the relationship between length end
weight at different eexee at varione tieee oi’ the you eat
pheeee of life history. In view of these preotieel utilities.
en ettemt wee -no to determine the length-weight
1.-eletionehip of rainbow eexdinee. the deteile of which one
preeented in the following eooeunt.

8.1.

It in well eetehliehed that the weight o! e tieh
inoeeeeee with inereeee in length but in e not none rapid
lenner, thereby allowing that the weight is e function of
length. flinoe length it as linear neeeute end weint e neeeue
or value, the weight of tiehee wee gene:-ally towel to inoteaee
epprexieetely ee the one or ite length. ee demonstrated by
liecerlen (1952). Thie out he expteoeed by e hypothetioel
onhe low E - on’. where W’ rep:-eeente the weifit of fish.
‘I.’ ite length and 'o' e oonetent. 11' the ion and the epeoiiie
gravity of the rich reeeine oonetent thzoufieut life each
41 female in he applied to euro en the heeie tor the
oelonletion of the weint or till: of known length or nu nag.
But he Oren (1951) heepointed out thet a note general
perebolio equetim or the torn U 7- ex.” would eorve better
then the cutie female to expxeee the reletienehip between
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the tee tactoxe where W‘ and '1.‘ reproeente eeiwt and length
of rich reepeetively, 'a' a conetant equivalent to 'e' and 'n'
a oonetant to he deter.-ained from the data.

the applicability of the one relationship or eeint and
length of tinhel hen been meh dieonneed. It the tieh doee not
change ton on deneity ae it grove. the eeight will he
proportional to the cube of any linear diaaeneion. Allen (1938)
hae ehoen that for ideal tieh which naintain ccnetant ehape n - 3.
Heeeven the change in morphology one to increaee in ace often
canee the coefficient of 1.-eaeeeicn ct loge:-ith or weight on
logarithm of length to depart enhetantially iron 3. iocondinc
to am (1936) and uuun (1949) the value or the exponent 'n'
in the parabolic equation ueunlly lien between 2.5 and 4.0.
Beverten and Holt (1957) hae etated that the valnee of ‘a’ and
‘h’ my vary within eide linito for very einilan data and are
eeneitiee to quite nniaportant variaticne in the latter. They
(nether pi-ooeeded to renal: that inetancee of important varia

tiene tron iooaetrio a-owth ( p - 3) in adult tiehee an/late.
laeed on hie etudied on the Australian harraconta. (fihngfig,
an) Blackhnnn (1960) has shown that the value or 'n' m
coneiderahly below 3.0. Antony Raia (1967) in a detailed
etndly on the length-weight relationship or oil eazdine.
3331.333. tron Galiout region has ohoen that in
the stone indeterminate. iantnre and nature the valnee of
'n' in the najoa.-it: eere between 2.5 and 3.0. although in acne
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inetaaeee aeet extreme values on the lover and higher eidee
were eignitieantly different tree ieeaetrio ardvth. flue
oehetant 'a'. which ie oaloulated after '11‘ ie eetahliehed.
can he need to omare an individual with othere at the
are epeoiee. Since the epeoitic gravity or the tieh flesh
deae not vary moh within a epeoiee. the values of 'a' will
depend on the tatneea, being high in fat tiehee and let in
thin ueheo. (Brown. 1957). In the light at all theee
oheervatiele it eeened lore desirable in the eaee of rainbow
eezunee to fit the general. equation 3 - an”.

0-M- Buuizzaanmv

The general. equation it - at.‘ can be written an in U 
iea ‘a’ + 'n' 1051-. err-A+1zxwne:er-mo; ii, A-Leg 'a'.
H II '1' and I I log L. which ie a linear relationship between
I and 1. Thin linear equation Iran titted separately te the
data of indeterainate. aale and tennis categoriee collected
during the yeare. April 1969 to larch 1970 and April. 1910 to
llareh 1971. The eetieatee or the parameters ‘A’ and '3' (er
eaoh or theee categories for tea yeare were obtained by the‘
nethod er leaet eqnaree.

In table 90. the em or eqaaree and prednote oz 1 and I
or an. the eateseriee for two euooeeeive years are preeentel
and in Table 99 the eorreependinc oerreoted sun of eqnaree

and prodnote along with eetinte or the reareesioa ooettiaieht
'3' and the deviation from the rep:-eeaion for each oaee are
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presented.
for eeeh or these eateaot-tee

Indetesntnate 1969-‘Io

flue length-weight nelettonehsp equettoa titted
were found to be:

u - o.o:~;ooo4a76 1.5.0906

re-no 1969-7o I - o.oooooo63t7 9.5329
mm 1969-76 s - o.oooooo4469 1.3.6063
Indeterminate 1970-71 at - o.oooo1597 1."°"‘

IABLI 93

sum or saunas um 920120073 or 1.anain.w31om run or
nxrrsamr oaouns or ;;5;§m_y3m;; mm you no tune

on»; gm‘ 3: 8‘! 81’ at’ an
Indetezo 7ntnete 35 66.3792 26.9654 135.6046 21.296! 53.2236
1969-7o

Penele
1969.976 399 646.0347 515.4353 1794.449: 672.7949 1094.?!“

',‘;‘};_.,o sac o2:.ss22 506.3192 1746.566: sea.a769 so76.4:9s
Indeter
1970-71

{;;°''_‘_.',, 392 329.1043 502.6153 1754.219: 653.7676 10653596

’f;.’,‘3_;.,, 394 833.2653 503.6783 17e2.a71o 652.5776 1o76.3126

_f

31.81.-Sunotlendfc 832,312,351! 1- Sun or equeree end
’!Od‘”.e
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1313 99

comma sun or scmnss my enamms or mumwnan mu.nnamszoa uonrncxzn um nmunon non nmmxol or
nxrmm anowa or wgmu gm; m we was

“:1

Eu of sauna and product: 33:?‘-:tOf1 ~ . A _w_ n-nu-van-In .fiflfifl D.’ --;§: ,1 3 ________g...‘.37 11.1’ 3.8
‘__ _._ —.— -pr ——..’—.— V-— ,—vrr ~.— v_.— "Viv

Indotc:-»
ntnuta 54 0.0519 0.5242 0.1604 3.090‘ 33 0.0205
1969-70

{;‘,";f;°sso o.s21s 6.9464 1.0654 3.9325 317 o.s639

§:};_,° saw 0.4311 3.1975 1.7350 3.606: sec 1.9oos
Indeterumto 85 0.0095 0.1023 0.0269 2.0316 24 0.0361
1970-71

f;!,'3_‘.?, 391 0.5100 9.3295 2.2007 3.6077 no 1.3090

,,73_." 39! 0.6094 0.6897 2.0901 3.4290 392 1.5211

13.! and 6.1. 1- Dean: of trades; :2. ya. :1 1- Oozrootod In
or squru and products; B - Rogruauon oocruoaontg
8.3 - 3:1: or nausea.



.345.
1970-71

1970-71

Peale
Hale

v - o.oooooo4-483 x.’°‘°‘7
v- o.oooomo59 x.’-“'9'

the corresponding loausithaio equations may be written on
Indeterminate 1969-70

Female 1959-70
Kale 1959-#70
Ilueterninate 1970-71
Penale 1970-71
hie 1970-71

103 V " -5.3119 * 3.0905 108 3
in W - -6.1985 4' 3.5325 108 1.
lot ‘i " -6.3498 + 3.6063 103 1

103 V " -4.7968 + 2.831§ lo: I.
leg I! - -6.3484 *' 3.6067 log 1.

log I I -5.97” * 3.4298 log I.
The analysis of ooverianoe wae eqleyed to test whether the

regreeeion at I on I or theee ootegoriee illpiiiountly different
in both ite slope and elevation. In table: 100 and 101 the
results or the enalye ie of covariance dene for female and aele
or the year 1959-70 is given. which showed that the dittereaoee
found in the slope and elevation of the regzeesione or these
two eexee were noneignirioont and henoe the data were pooled
together and e oouuon length-weight relationehip equation wee
drawn at w as o.oooooo529e x.5°57°’ for the year 1969-70. my
corresponding logarithmic equation may be written no log

N ' -5.2759 + 3.5702 log 1-. Biailarly for the year 1970-71
the female 3 end melee were also tested end the regroeoione
am not have any significant ditto:-eneee in their Ilepe or
elevations (Tables 102 and 103). -‘so these two eexee of the

eeooml-year also were pooled together and a oonon equation
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Itu derived ee V II o.oooooe6e9e I."‘5"7. the eerreependinc
leprithnie tern at which ie be V II -6.1618 + 3.5187 leg 1-.

then the elepee and elevation: or the regreeeiene the
obtained by peeling the tee eeree e! different year! were
teeted ter euuitieneee. the reeulte preeeated in reblee 104
end 105 have ehon that there were no eipitieent dirrereeeee
in these tee regreeeiene of ‘I en 1 between yeere. therefore
the entire date et both the eeree fer two yeere were peeled
and a general equation wee derized ee tellevlt

H - o.oooooo6294 1.353"

The correepending legerithnie equetiem or thie nay he expreeeed en

1“ ' ‘  "'   In
Further. the indeterminate eetegeriee or the two yeere

were tested to rind whether the dirtereneee in elepe and
elevatien of the regreeeieae or there eeteeeriee were eipitieent
er not. Tablee 106 and 107 ehew that the 2.-can-ion of the
indeterminate groups or tee eueeeeeive years did not hear any

eignifieent ditrereneee either in their elepee er in elevatiene.
hence the date for indeterminate tieh of both the genre were
peeled and e single equation wee derived ee telleve:

H - o.oooooso37 :."°"‘ or leg at - -5.2192 +3.04» 1.; 1..

the enelyeie oi’ eeverienee wee further employed to teet
whether the eetinnte of regression «efficients differed
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eigsiticently between indeterlinete (pooled for two note)
and the deteninute (pooled date of two sexes of two yearn)
ontegoriee. the detnile ere presented in Inhlee 100 end 10!.
tho reeulte obtained ‘reveeled that the elope of the
rec:-eeeienl or these two categeriee «littered eigxixioentlyo
at 55 level.

The obeei-ved tnluee of length-weight date of 2. gm}.
collected during April 1969 to larch 1971' were plotted in
rlete 171. Fig. 3. The calculated length-night cnrvee. an;
the respective tcrlnlqe 5, were fitted for indeterminate and
deterninate riehee eeperntely. fiince the reletienehip in
curvilinear. the logarithmic valnee or oheerved length and

the corresponding weight were plotted in o scatter aiuree
in Plate 171, Fig.4. The reg:-eeeione titted separately for
indeterminate and determinate fishes indicated ee et:-eightline
relutionehip betvcen the two variables 11,1. length and weight.

while the above two, one for the pooled data of
indeterminate or the two years and another for the pooled data
of both the eeree or two years, hold good for the length-weight
relationship or 2. ‘mg. the eiaiticance of variation in the
eetincte of ‘B’ for these two categories from the expected vallee
of the ideal fish (3.0) vere tested by the 't' test on given
by the tarsal: 't' -  The teet applied to the
deterninete eheved that t -I A 0. "0 I 0.5931 which
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sun or acmnm ma Pszobucws or nsuomnwnou
mu ormuzm um mus orm§gmmn;m;

or ran an 1969-‘Io“ - :1 L-adj
Groups 23‘ ax 3'! lax’ 8!’ an_.__* _._ '

Fonlc 399 845.0347 515.4353 9794-4491 672o‘79491094o7lI1

lulu 308 813.5622 506.3193 1748.060! S68.8?‘9107‘.4395
P and
#:3015150: 787 1669-5969 1021.750 3543.00931341.6718 2171.225‘

3!. at-Bunotxnndn 3:2, 8!2.8x!- Bunotuquu.-uni
pr°du0‘.o
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EDLI 101

ooazancurnn sun or EQUARIB an 230210023, nmmsxm conrxozni up
nmnrsxs or c0VA"R1Al0l or am mammuxon mm or nun

139 M1-I 01'  Am. 0? 1'33 731-3 1959-79

Group! 13.1‘. 9!: 312 81: D d.f B. I. 3. 3

303110 398 0.5275 6.9454 1.8534 3.5335 397 0.3539
Halo 307 0.4811 8.1575 1.7350 3.6053 35 1.9009

7:: 2.264: 0.0029
Fooled
within 705 1.0006 19.1039 3.5904 784 2.2650 0.0029

13111020300 botvoon cup» 1 0.0014 0.0014
ilxb 706 1.0095 15.1370 3.6041 5.5702 785 2.2705

Dutoraoo botvun adjunct IIIII 1 0.0047 0.0047

Golpuuon a: nap“! 1" 3_"-fifi - 2.07 (sat 1' - 254.9)!» sauna:

Comparison of notational‘ I g-:% -1.62 (55 3- 3.04)!“ significant‘*1 3'
DJ. and 4.1 - degrees at random Ix’. I71. 8:: - ooa.-tutu an
or annual and products; I - nonunion 09011191031; 8.3.- an of
squares; 11.8. I an square.
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1131-3 103

am! or BQUARIB Am) PBODUOIE or I.mO!l-H1163
MIA or rmunrs 481) 1111.88 at ?’.£§ % um 91:.

or THE nan 1970-71

man :23‘ at at ax’ Br‘ an
Fans 392 329.1040 502.5133 1754.219: 653.7676 1o6s.a596

an 394 093.2653 503.6103 m2.o'no 652.5775 1o61.3m
Pooled
togothor vac 1552.370: 1oo6.2916 3517.090: 1506.345: 2132.572:

3x,3Y'sIIIot3-andn 3!’, Sta. 31?!-aunotnquarunndprotuoil.



an  an
T1353 10,

0m1:.n0'rm 3'0! 03 BQUAREE AND PRGDUOIS, 33033313108 GOIPFIGIHT All
ANALYSIS OF LCOVARIAHOI OF  LEHGTI-UBIGH DATA 0!’ PEIALI

ARD HALE W A@‘ 0FTHBYBAR1970-71

03.... 0.1 0:’ 81’ m n 0.: 0.3 1.:
Fault 391 0.6100 9.3255 2.2007 3.0077 399 ‘.3890
am. :93 0.6094 8.6897 2.0901 3.4290 :92 1.52.11

10: 2.9101 0.003‘:
20010!
within 704 1.2194 10.0108 4.2900 703 2.9190. 0.0037

Ditto:-once botvun 010000 1 0.0097 0.009?
I 3 D 105 1.2195 10.0211 4.2910 3.5107 704 2.9287

Dtttorcnoo hotvun adjusted sun: 1 0. 0029 0.0029
1 0.0001 0.0029 0.0002

oonpau-on 01 010000: I - g-fig - 2.62 (55 t -:.e4)not Itgnitloalll

Banana: .1 uonuom 1-  - 1.20 (5! 3- 2s4.3)n.t cuntftuat

“ALT

33.1’. and 1.! - 0052000 or freedom 3:’. 311.32: - 00:.-raotod can 01
squares and products; 13 I «suntan 00011101011; 8. 3.-I In of
squares; 11.3. - nun aqua.
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30!! O3 SQUARE AND PRODUGB OP POOLE LH3G'I‘I
waxom mm or no sun 03  -gm;

ma THO mus - 1969-70 AB!) 1970-411

Groups gag‘ 31 st 31’ st’ an
1959-70 787 1669-5959 1021.754! 3543.009! 1341.571! 21'H.l355

1970-71 7!‘ 1662.370! 1005.291‘ 3517.090! 1305.345! 2133.578!

figgffmssvs 391.9670 2029.046! 7o6o.o994 2uo.o11o 4:03.191:

31, 8!’-unotlundn 3!’, W2. BX!-aunotoquuunnd
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Oillllflm WI 0? SQUARES AID 911090028. EJ013310! WBFFIOIUI
LID AIALISIB OP .C.GVARIAH0l OF THE LHGTB-H3103 DATA Oil‘ EVO

sum or  ‘mg; 20:1 2110 mm:
1969-‘Io ma 1970-71

1969-10 73: 1.11095 15.1117: 3.6041 3.5702 795 2.2705
1970-71 755 1.2195 1o.o211 4.2910 3.51117 7114 2.9227

1559 5.1932 0.0053
Pooled
1111111.: 1571 2.2290 33.1589 7.8951 1570 5.1945 0.0033

Bittorcnoo between alopoo 1 0.0013 0.0013
1! x b 1572 2.2456 53.2066 7.9410 1571 5.2092

Duraroaoo botvun adjultodhoann 1 11.0107 ‘o.o1o'I

1_ 0.0166 0. 1277 0.0459

Oonpuison 01’ 91911001 I -' g-fig " 2.54 (55 3 "254.3).Hot ugniftcult

oonv-rum at oxouuam 11- g-:-3-3-g§ - 3.246% 1' - 5.84). let n:|.gn1fl.o1mi

DJ’. and 11.1’ - depot of trades: 332. 332. an - oonoutod an of
square: and productu D - mansion ooofflounty 8.8 -I III at cqunxolu
11.3. 1- moan smart.
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M31.) 106

sun or sauna um manners or Lmeenanxonr mm or
Inxmm-111nm axzneonr or  AMA.

runs 1969-70 an 1970-71

“NW3 '33:: :3: er ax’ 8!’ 31:!

1959-70 35 68.8792 35.9534 135.504‘ 21.2953 93.2238

1970-71 2‘ 51.9149 22.2837 103.6694 19.2009 44.5214

figgggu 61 120.7941 49.2471 239.2740 40.497: 97.745:

31, 8!-onnotlnd 11312, 312. 31!-uunotuquntoomd
products.
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9133] 107

OOIRIGID 303 OF BQUARIB LED PRODUMB, RNRMSIW OOIPFIOIZ
AHLLYBIE OI‘ GGVARIAIGI 0!‘ LEWE-HEIGM DATA 0? IIDBTRHIHHI
OAIIBMY 0!‘ ‘ my FUR TWO YEARS 1959-70 AID 1970-71

Brown 0.!‘ as‘ 8:2 any 3 4.! 8.8 l.8
"“‘““.X

1969-70 :4 0.0519 o.sa4a 0.1604 3.0906 33 o.oaas
1970-71 25 moms 0.1023 0.0269 2.8316 24 o.o2e1

57 0.054‘ 0.0010
tooled
within 59 0.0614 13.6265 0.1073 58 0.0551 0.0010

Ditfuronco botwoua slapu 1 0.0005 0.0005
V25 60 0.0730 0.7385 0.224‘ 59 0.0551

Dtttoa.-can botuon adauutod sun 1 0.0000 0.0000
1 0.0124 0.1121 0.0375

Oenpu.-taon or alone: I‘ - 0 - 2.00 (9% F - 254.3) not aspa' 110:!‘/H

Oomph :1.vu2-  -o(5%F-254.3n1uunronoo com 318% )1_:“:‘.

DJ‘. and 6.! - degree or freedom 332, By’, Sty -1 ooa.-tutu IIII of
squares and products; I I regression oouttictntg 3.8. I an of
aqua.-on 8.8 - nun aqua-0.
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TABLI 100

mm or 800133 mm 23090013 or mumvnxom men or mnmmulnn
(900331; rm no um) um nmmumrn nu. mm mm an mums
or no mans poor.» soamm) oaueoazu 01' mmymmn 5%;

Group:  ax at ax’ 3'12 31!
Indotoro Aunto 61 120.794! 49.247! 239.7440 40.4972 97.7452

Dot
I1-III.:: 1973 331.9570 2020.045! 7050:0994 2648.0170 4303.797!

§:;}:‘,,, 1634 3452.751: 2077.293: 7299.373 2639.514: 4401.500

31, 8'!-Iunotxuna Y3  8!’, 31!-sunotaqunro-sand
prqduotl.
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unit 109

aolnxaub sun or SQUARE um momma. uunaaxol oonnonl!
an nuuaza or oounnncs or LHGBI-1113103 nun or ntnnllnlxlnl

.tHD nmmusul aummxu or fl ‘ML
_.;_...___...__

Groups 9.: as‘ 3;‘ any n 4.: 9.3 1.3
Indeter
l1II10 50 0.0733 0.755 0.134‘ 3.0434 59 0.0591
Deten
ninete 1572 2.2455 33.2fl6 7.9410 3.53‘81571§.2052

1630 5.2603 0.003!
Pooled
Vithil 1333 3.3194 34.0152 -3.1555 1631 5.2777 0.0033

Difference ‘between 910900 1 0.0174 0.0174
‘hi 3 3 1633 3.3480 47.6658 12.0716 1632 5.2797

Dflfelefiee between adjusted teen 1 0.0020 0.0080
1 1.1106 13.6406 3.9105

conpauaon of sup»: 1- - gggg-Q - 5.44 (5% r - 3.34) ffigimi

1 1 1. no r-  1.6o(5s 2-254.3 ItGomareonoeve no I )::“::¢I1
’.*

DJ. and 4.2. - degree or freedom 3:2, Syz, sxy - corrected em
of squares and produotu I - reereeaxen coefficient; 8 B I on of
aquerees 11.8. - seen equate.
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eae found to be acneimitieant (5! level I 1.98). he deter

Iihate pm ehceed that the value at 1 -3Jgf-g§%Qm9- 14.3793
which nae fond to be highly eigniticant at 1! level (-2.56).
fheee reeulte indicate that in 2. an}; the cube lav at the
length-weight relaticnehip will not be a proper representation
for the deterlihate tiehee. The exponent '8' in thie eate
gor: ie clearly greater tun 3.0. But. an tar at the
indeterainate tiehee are concerned the exponent 0.0434) ie
very clcee to 3.0 and hence the cube lav nay be applicable.
These reeclte ehcv that in 2. gfig the length-weight
relatichehip tollewe the cube lav till the us differentiation
eta:-te and thereafter it deviatee eigniticantly tree the cube
lav. Therefore. it ie aeeuaed that the beet eetinte of '3'
in theee tve categeriee haeed on the tee yearn data are
3.0434 tcr ihdeterainate group and 3.5362 for deteninate
I30“.°o'-1

To make a comparison at the length-weight relaticnehip

oi’ 9. acute. the lengthareight relationship et 2. 3.1191131
tron Indian rate:-I nae alec etudied. fhe out or equree and
promote of 1 and I were as tcllewe: Hueber of tieh - 11030
81 - 233.5443: 8!’ - 190.com 81’ - 513.com ar’- 211.0456
aM8X!'S27.6!06 (B3. 3!-euaetxandn 31’,
811' - eu et equaree and prcduete). and the correependinc



- ..2?&o~

col.-racial vans are 9.1. - 109; mu‘ - 0.744): 8330.231“
any - 2.3189. in values at ‘M and '3' were utinntol u
-5.3752 and 3.1075 Iupootivoly. The llnufls-niaht lolaticuh
ship equation Inc found to boa

H - o.ooooo4215 + 1.34075

the oozmsponding logarithmic must ion my ho Irtitton an
us if - -5.3752 + 3.1075 lo: 3.

Tho abound value: of weight tar length at 2. flflgnfl VII
plotted in Pluto XVI. 315.5. When the oalculatcd length-weight
aurn (roaoaulan) was fitted to the diagram using the tonal:
it abound a cu-vilinoidv relationship.

To know the difforcnoo in the slope and oltvatiol of
the rogzonionn between 2,. mm; and dotorninato category
at 2. 3,335. analysis of covariance was dent and tho detail:
prountcd in Tablas Ho and 111.

mm my
son or SQUABBS AND zvaunucrs or Lmoragwnxetm mu or $1331 4”” 1’3'~’*"T-¥"m“5-‘E 95333037 W

Groupl gag‘ 81 st  912 an
2.5mm 157! 331.9670 2023.046! 7o6o.o994 2648.01” 4303.79?!

2‘.hu_g1931fi_H0 230.5443 150.0046 513.0473 211.6456 327.6106

{Wm was 3570.511: am.oso7 7573.147: 2359.352: 4631.4oa4

B1, 3!, sum or 1 and 13381:-;?e,~s1!‘ II on or squat can
fl90dIIOt‘o
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mm 111
aonuarm sun or sqtunn nu: rnonuars. mmmsxon conrrrom

mp mwrszs or oovnumcn or Ian LMGTE-HEIGE.‘ mm or
fimm mg m nmzmmrmn cmmonr or

P.¥.§.3.!EIfl MEL

camp. D.r axe 3,2 Sxy 3 11.2 s.s 11.5
D.edute, ‘I572 2.2455 33.2866 7.9410 3.535215715.30§1
19_.hasoo1t11.1o9 0.7443 7.2876 2.3129 3.1075 1080.190!

1679 5. 3055 0.0032

Pooled
within 1681 2.9899 40.5742 10.2539 1680 5.4083 0.0032

Difference between slopes 1 1 0.1028 0.1028
14 x b 1682 3.2566 41.1450 10.6424 1681 6.3662

Difference between adjusted meal 1 0.9579 0.9579

00 1 I 1__ I‘ 8 = 32.1250 (173 I 85.54 Hnpar son o 9 open: 8-:-(15% ) .m1“nt
Comparison .2 elevation: 3 -= 8-jg-3% ca 299.3438

(1% F 3 6.64) Highly significant

DJ. and d.1’. 8 degree of freedom: 3:2, Syz, Sxy'-= corrected sun
of equeree and products; B I 1.-eueeaion coefficient; 8.3. I one of
squares; 14.3. I mean square.



or  n
It no loud that tho ton.-ooatono vauod otgntttoaotly to
131090 al won an in olovattu.

Author. tho oxntnoanoo of variation to tho ootnato
of '3' for 2. $3,511 from tho onootod valuoo of tho ldoal
an (3.0) vol tootod by tho 't' toot and it ohoood that

‘t’ - 1-19'-'3-.-3'1-2-39999 - 6.3609 woo highly ugnzucam at
IUVOI-o

'9' toot vao again appuoa to annoy tho oignitioonoo
or varxauoa to tho '3' valoo at 2,, jngflg; £1-oa tho '3' valoo

of _l_.__ag1g_and it in round that ‘t’ - 0.0’ ' at 26.140!
variod otgntttoantli at 1% lovol.

Tho variation at tho oboorvod voight from tho oxpootod
we mm for length or indtvidual not or groupo of individual!
in indioauvo of famous, gonoral vol]. Doing or gonad dovolopo

Iont of tho tub. Tonto: (1940) has shown that tho Bpooitio
gravity or tho £191: flooh vs:-too and tho importanoo 01' tmo
variation had boa dioousood by Kootovan (1947) in his Itudtoo
on ‘condition factor’. Tho donut: in moot of tho tiohoo to
maintained as tho oaao ao that or tho surrounding oato: and
the spooitio gravity oi tho not rxun, aocordtng to Bzova (1957)

dooo not vary not within a opootoo. Honoo. ohaocoo in night.
for longth or tub aro duo to changes in tan or volmoo on! not



opooific unity. fhooo choogoo on coin; otoiiol by tho
condition factor which io tho ratio botooon tho coco:-vol voiuzt
ond longth cobod (Brown, 1957 ). Tho coalition factor in o.1oo
tomod co ooofficiont of condition or Pondorol Inlox (fhonoou.
1943! Hiio. 1935).

Uondition factor con ho oxnouoo by tho formula tn 199,!I.

vhoro ‘K’ ropreoonto tho condition factor. ‘V’ the weight and
'1.‘ tho longth of tho fish. Thin fol.-oolo io truc foo: on iiool.
fioh whoro tho oubo low in Iointainod in ito length-voiyt
rohtionchip. But. in noot of tho fish this in not tho can.
In each fiohoo vhoro tho coho low in not followed and tho volul
of 'n' varioo with longth. the condition factor ‘K’ will ho
affoctoc. Tho values of ‘K’ my also ho affoctod indirootly
through the voluoo of 'n' by factors liko ogo, cox, maturity,
rociol difforonooo. food oupply, dogroo of parcoilicction,
environment and oolootion in coupling. According to Do Oran
(1951) by using on oopirioal. calculated loncth-voight rolotionn
chip formula. H II or.” those factors affecting ‘K’ coal! to
olininotod. Tho condition factor than calculated in M1101

'rol.o.tivo condition factor‘ or '10‘ and in oxprooood by tho
193.33,. 1;; C .! vhoro W’ 1-opxooonto tho obooo.-no night and
oi’: tho oaloulxtod weight for lcngth obtoinod by using tho
logarithmic forulo. fho difforonco hotvroon tho coalition
factor (X) and tho rolotivo condition factor (In) in that. tho
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ti:-no one given the deviation oi’ en individul iron the average
weight or on individual for length. Ihereee the eeeoad one
givee the devietion from the hypofihetioel ideal tie}.

It tun pointed out by uiakling (1930). Hart (1946) end
loner (1951) that the point of intlexim in the curve chewing
diaimrtlon of ‘K’ with inol.-suing length in a good indication
of the length it which eexnel Intuit: in attained. Ellie no
tound to be applicable in poo:-cod (|l_I_Ld_;_t_Ip_ ninutuo) (xenon. 0950:);

in II"! mu-J-at. man we (P111-yo 1954) and in mama
(iierelili. 1957). Bell (1946) eleo observed that with inc:-oeee
in use there is lower level of oondition throughout the
seasonal cycle ooneiquent up on the increased metabolic strain
or spinning. in those grounds the relative condition recto!
‘II’ or 2.33}. use calculated and 11:8 variation in different
site now: and in different oeaeono were atudid.

In 2. gay. einee the regrooaion ooetficionte for
indiferninate and for the pooled data or two aoxeo for We
yoarl were found varying at eiguxitioant level. seperate
equnt lone en aerived from length-weight relationship were need
for these two categories. ‘the equations were round to be:

H - o.ooooo6o37 z."°‘-"‘ to: indeterminate tiehee no
it - o.oooooo6294 53-53“ for determinate tiehee.

rho corresponding logarithmic equations were found to be:
rag u ‘  "  103 B and
has I I -6.201! 4’ 5.5362 105 L
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Being theee torlalae the calculated veuht of the lndlvldnl
tleh van eetlnated. the relative coaclttoa factor ‘In’ val
obtained by clvldlng the obaervel velght by calculated weight
after lndlvldml tlahee.

A study of the vartatlm in relative ooadltloh actor
in different one areupa of 2. any vae aade. For this
the length aeanureaenta vere grouped tn to 5 as use arcane.
The valuee or the aeoaetx.-teal aeaa tor ea°oh eaae creep vae
calculated and the reealte are preaented in Table 111 and
Plate XVII, 313.1. The tlgure ehova that the ooncatten 10
very lot for eaaller nohee. It lhereaaee rapidly to a peek
at 76-80 - use group tron vhtoh at crepe dove olovly to
at ‘In’ value of 0.93‘ at 89-90 8130 0-'°“P|«» h‘°l "I030
cnvarde the ‘In’ lnoreaeee slowly to 1.024 at 101-105 3
group tron vhloh 1t gradually declines to a value or 0.905 at
116-120 m else group. The lnoreaee thereafter to alee
gradual and reachee a value or 1.020 at 156-140 a one group.
Roch varlatlon in the condition use not notloeable there
after. the value elzghtly anoreaeea to 0.993 at 146-150 3
else grew and gradually deoreaaee to 0.963 at ‘$6460 3
now. The lnoreaee in ‘Kn’ etarttng tron 91-95 3 else
group cannot be the indication of aerial eaturtty became
the fish at thle one ll too uall and even the uttereatlp
atloa of gonad 13 not possible. The lhcreaee or ooadltlea
from 121-125 one group onvarde can be attributed to the



gonodtol ootnx.-tty, otnoo tho Iotnrotton otorto ot thto otlo.
rho I180 ot tint notnrity ot 50$ lovol too {and to to
oxonnd 132 3. rho ouddon Lntloxion at 141-145 n otoo

group Lndtootoo onhooquont opovntu. dutnntion ot ‘Kn’
ottor 76-80 on otoo grow and 101-105 3 osoo poop ooou
to hovo no 1.-olotton to ooxuol onto:-1t: and at no: to no to
oouo otho: unknown zoooono.

31noo ono of tho nun ohgooto of tho study of rolotxvo
condition tootor woo to tn-ooo tho condition oyolo or tho run
through tho nontho 1n In your am through ouoooootvo your

on no :oJ.ot1on to ooturaty, tho flohoo voro oloootflol
into two ootogotiol on ':|.1tu:o' (flohoo tn ltosol I and 11)
out 'no.tnro' (tuhoo In otogoo III. IV. V. VI out V11). Tho
aoolotriool nonno at tho ‘In’ for nonthly oomloo of
2. ‘an Iron oalanlotod for tho ohovo two ootogortoo to:
tho too yoozo. Eho rooulto oro prooontoa in Toblol 113 out 114
olong otth tho nonho: of oomloo ohsorvod In oooh month and
tho ootghtod ovotogo tor oooh yous.

Tho tluotuottono in tho ‘In’ for anotnoo ttoh to: too
yooao £1-on A921}. 1969 to lloroh 1971 oro plottod tn Ploto XVII.

P13. 2. It my to non thot dun; tho you. Ann 1959 to
Horoh 1970 tho tmntnro full Md ito oondxtton tooto: holov
untty (Unity - 1) to lay. Juno. Joly, lovoobon. lohrooty ool
lloloh. Vhon tho valuo woro ohookod agoinot tho oouhtod



TABLI 112

GBOEBICAL mm W ‘E’ II DIHBEIH
SIZE GROUPS 0? H19“ .-% .

8110 grout lb.ot tint. ‘II’
61- 65 6 0.70466-70 2 0.79971- 75 3 0.95076- 00 5 0.99501- 05 7 0.9790- 90 9 0.93191- 95 10 0.95096- 100 1-1 1.011101- 109 19 1.024106- 110 30 1.002111- 115 45 0.989116- 120 67 0.985121- 129 00 1.004126- 190 93 1.007131- 195 92 1.010136-140 97 1.020141- 145 06 0.983146- 150 in 0.99!151-1195 34 0.991156- 160 5 0.953
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man 11:

ancnmnxcu. name or co:-mxarzon Eamon or  gm;
(APRII. 1969 T0 mm 1910)

11111111120 tub stature tutloath 1 --rw
‘$1.1’ -n- '21:: -r-

apzn o 1.021 20 1.091In 0 0.097 19 1.016Jun 20 0.999 19 1.007Jan; to 0.990 to 0.90!name 14 1.024 17 1.036septum: 20 1.010 13 1.026onto»: 19 1.016 14 1.004llovonbox 24 0.979 12 0.971Dunbar 17 1. 024 9 0. 904January 20 1.000 15 0.905
latch 12 0.998 17 1.016

..: ;.. __ .._.....¢4._ ______7—-—.—___ ‘.7 _. 7. __y-—

Ho iafod 31102330for the your 190 0.994 190 1.010
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EAILI 114

ommnzcn name or cmmnxon moron or  gm;
(mm. 197a «ro mm 1971)

Inntun not Mutant an“awn. E0 of A lo ofah °"" nix 1'“'
10 1.021 15 1.025my 9 0.954 17 1.019June 22 0. 977 14 0.900Jul.) 20 1.014 15 1.016August 16 0.978 10 1.010Boptolbct 30 0.954 15 1.040out 0110: 13 1.006 18 1.040lovonhor 15 1.015 15 1.015December 19 1.000 13 1.012January 12 1.034 14 1.020February 13 0. 996 19 0.988lurch 11 0. 992 15 0. 995

._._ ——— 7— ~.-.——-v——— __ 7 w—.-..

Voightod average «for the year 180 0.996 188 1.019



PLAT! 1711

113.1 the rolattvo oomztson tutor (In) at £49133 In
various one growl.

313.2 Tho relative condition factor (In) for tho lactate
run of 2. 39333 in ditrorcnt months from April 1969
to lurch 1971.

313.3 the relative condition factor (In) for tho nature
fish or 2. 393:; in dxttonnt south: from A9211 1969
to larch 1971.

115.4 Seasonal trend of fishery of 2.mn in the Gulf of
and the Pan Bay. Average monthly min]: to:
an period from April 1969 to Dooabor 1975.
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avorago ‘for tho vholo your tho: were found to ho Iona than
that in lay. July, lonnbor and February. The lovolt valla
ohoarnd van 0.877 in Play. During tho noon! 10339 41111 1970
to Ilaroh 1911 tho value: or tnaturo nah voro tool to to
lower than unity to lay. Juno, Amos. Boptouhor. rohruary
and larch and in «nation! with tho va@tod average. the
‘In’ Iran has that at us lay. Juno. Aumllt. floptuhor and
lhloh. Tho lovllt ‘Kn’ (0.954) was nottoad in lhy.

Plato IVII, I15. 3 show: the plotted Vanna of 'n' for
nturo fish for two yoara tron April 1969 to larch 1971. During
the nut your (1969-70) the value nro lower than 1.000 in
July and November to February and loll than the «mm:
average in June. July and October to Fobruary. mu lowest ‘In’
in thin your was 0.922 1:: February. During the round year
(1970-71) the pattern or can ‘Bx’ «no for ammo run an
alloat similar to that of tho urot your in its aooonto and
daooonta. rho valuoo voro found to ho below 1.000 in Jma,
February and Ha:-oh and lows: than the voiatod average in Jun.
Aunt. Booonhor. hhruary and llaroh. The lowest value ohnarvol
val 0.900 in Jun.

Earner authora working on dxttoront nah». hava
attrihutod tho tluotuattmu in tho condition to dtfforant
taotoru. fhoapooa (1943) Bantu out that an plaice.
fifinn thohisllandlovoondttioularbtouad
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betore and after epalhina. flu low and Mn oonditione
before and atter opening in oornish pilohand. yang
gflgnflg use explained by Eiokling (1945) no due to sexual
oyole and availability of feed reepeotively. lorrev (1951)
round that at the etart oi the epavning eeaeon. a peak oi’
oonditioh ie reached in longhorn eoulpin. Ihioh could he
aeoooiated with the preepaening growth of the unade. i
etriking oorrelation between the national oyolee in the
relative oondition and the gonad weight or the peroh
(1153 ) was notioed by he Urea (1951) vhioh nae
also observed by Sarojini (1957) in 33 mag or Bengal.
llenon (1950) in hie study a the poor-oed and Pillar (1954)
in nu etudy of the biology of mg gm have found it
eoeeible to deteraine the spawning neuron and ite extent fro:
the neuronal fluctuations in the Ponderel Indox. again (1997)
explained that in the ehanny. filming, nm;g the inoreaee
and decrease oz oonditiou are probably due to general building
w and lose or reoervee reepeotively. Blackburn (1960) in
hie etudiee on the Auetralian barraoouta. 19,1331 3133.
remarked that it was not poeeible to interpret the ohangee
or condition in thie tinh baeina on eexual oyole or the feed
ing intensity and that it my depend on several other taotoxlo

In the one oi’ agngng ‘gt; though the condition
of ieeatore and nature fish dittere in varioue aontho. it may
be seen that at leaet in certain nonthe the oondition oi’ both
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ixture and nature fieh are either lot or high. indicating that
probably factors other than eexual cycle may be responsible
for variation in the condition. Again it was also noticed
that tho vatiaticne in condition factor have not shown any
striking relation to differences in the intenaity of feeding
in immature or nature fiah. Brown (1957) stated that the
balaneo between maintenance and growth may vary with phyeiooo

chemical factors of the environment and phyeiological atate of
the fish. Hence. from the available data it any be pneaoned
that the changes in coma ition of Q. 3gn_t3__in different aontha
are probably related to any other factors including the
top:-oduotiva oycla and the feeding habits.
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fiainbov cardinal are widely dtltributod throughout
that northern Indian Ocean and Hooter: (>ont::a1 Pacino to

northern tip of -Instr.-311:. oxtondtng westward to East Africa
and noduuon: and nox.-that to Fooohov. In India. two
species are widely roeoniaod, namely figg gm. and
flggi fl_o_g_g_],_§_§_;’and% an cannon all along the outta.
npocmlly andlura Pradcah. Tun Sada. lotto inc, Karah.
Koxnntakn and Bombs: canto. Though not abundant, they {on
fishery at some Ilamitudo along these coasts in certain
auaonl. In dittoront status the rainbow sardines are known
1: variant: vornnoulnz nnnu Imah as "!1ora:vo.“ in Telugu:
"Thondnn". "Poanduv1r1.nJa.n" and "man: Kandat" in ‘famils

"mu". "Huth\\poluppa.n". “xomom” and "Ko1o.oh1" an
ilalayulan and ‘Lola huge“: "3u~nndg" and "z3!cnnotho" in
Iannada. In the catch atatuuou at thn urine tuhonioo
or nun. that author naunu are grouped togothor with
‘Who: Vlupoosdr‘ and human separate catch atauattoa are
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not cvulnhlo no 13:. rho Mount account on tho tlohory of
nlnbow urlnoo 1: root:-total to tho lntonat ion oollootod
by tho author for I period of nearly 7 you: during April 1969
to “canto: 1975 from tho tun landing contra along tho Pull:
Bnyuulthofiultotlhnnoz. ontho mainland onto tnundnzoud
Indapol area. has account turthor doolo with tho ruung
nothodo. rtoung OIIIOII, trend or rune;-1. dupooal of ontoh
and onto! data in thin looallty.

Rainbow sardines support 9. minor flahory at lllndlpll
area along the 91:11 of 1‘-lonnu: and tho Polk Bay coasts. "1'hoI¢h

3 minor tiahory, it 19 found almost thxmzghout the you in also
plnoo or than other alum; those coast: in one or tho other soul.
Duoauniox.-1o g_o_g3_a_ in tho dominant opooloa, whilo 2. in}
la noticed only raroly. in stray numbers. and now: found 1
fiohory in this area.

9.1

‘lho min soars employed in the fishery of rainbow nrdno
along tho Polk Bay aim tho Gulf of :»Innna.r are short ooino (Kant

15131). 5311 not (fioodai volal). bag not (fihcii valai) and trail
not. The major contribution to the fishery was undo by ohoto
101130 and next to it was by 3111 not.

9o‘0‘o 3 ' 3
At many places along the Polk Bay and the Gulf of lunar

rainbow oordlnoa up caught mainly in shore ulna. locally
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celled ‘Rani ve1ei" (Kerei - shore; velei II net). operated
in the inshore ureter.-I et depths venting from 4 to 6 netree
at e dieteuce of 172 to 2 kilenetree tree the ehere. The net
is operated from an Wutioezin type’ or heat celled "Veins"

generally reared by 8 to 10 peruse vhile paying out the net.

The net eoneiete of e be; end eide wings. The be; which
neeeuree neerly 10 eetree ie divided into boil: and cod end.
The cod end hen the enelleet neeh oi’ 1.5 en. The bell: in
preceded by the cotton triage each measuring about 59 netree
which are in turn tailored by the heep wing. it the junction
01' these two perte the leash nine in about 23 on. end en the
heap ring joine the tune the use at the mesh inoreeeee
procreeeively. The help wine on. either side neaeuree about
430 Ietree end in bounded by heed rope end e (oat rope te which
are attached than and einhexe zeepeetiveiy -. the fleet: at
2.8 eetree apart end the einkene et 9.! netree. At the eentre
or the south of the he; the head rope in pravided vith 0 enter
fleet end two cane: tloete on either am. fhere ere 12 te
15 wane eeoh measuring shout 60 net:-ee attached to each hey
Irina. 3oeetinee the number or nape ie reduced to only 4 or 5.

The entire net -in Leaded in the Wutioerin type’ or beet
end the beet is launched into the nee with one end of the wear
on the ehame held by e person. For peyins act the net, the
beet is named by B to to sea, eix or when will be roving it
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tn the required ddreetlon. one person et the redder end enethee
to eight ehoele of {uh by etendlnc et the but at the beet.
Ae eeen ee eheel te elghted. the whole net to qulnhly peyed
out eneend the eheel end the other end In bx.-aunt to the ehote,
eene dletenoe eeey tree the eterttnc point (Pl. XVIII. 313.1).
CI: eneh aide to to 20 ten are; the net. In the net te pulled.
the tee pettdee progressively none oleeer till the net hee
oele clone te the ehane (1'). W111. Fla. 2 & S). be the net
in healed up, the triage ete nerefully welded to rennin ee
velle to prevent escape of ash end the ninth of net to cloned
till it 1e eeepletely pulled on to the shore.

The ehore eelne le noaelly ope:-eted in use-neon Ilene.
etertlnc an the early lea.-nu; even before em 1-lee. It the
atoll 1e good the alienation ll repented end will be centlued
in the day the till evening. In an nrnund B-Sendepel eree end
heeeeeeren lelend ehnre seine 1e the eddely and gear eepeolelly
et Penelkulen,‘ Athenkenel. Dhnngeteleeel end Ruunru to
Bhennelkodl eaten in the Pelt Bey etde end at Hnthnpettel.
Pndneedee. Vedeled end Knndngel retnt te Dhemuhhedl in the
Gulf of lenner etde.

9e'e2e 3
Gill nete ere at dlrrenent typee dependsnc on the eeeh

one or the net. The one need to oetoh rednbov eerdlnee end
leeeer eel-dlnee ere lonelly celled ‘made: Vele1" (Channel -
lneel nene fer leeee: eendlneey Velel - net J. The net in
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oporotod tron "’1‘ntioorin typo‘ or boat or otill onollot tooto
looolly oollod ‘Violin’ or "Vothoi".

tho "ohoodoi voloi" in o roll-li.ko not mono or cotton
with o otrotohod mosh oilo of about 2.5 to 3 on. and ii vorti
oolly tlootod in tho ooo by tho holy or plootio or oynthotio
tlooto in tho hood 1.-opo can load oinkoro in tho toot :opo. In
only dayo voodoo flooto uni otono oinkoro oozo mod. A moral
oiood "ohoodo.i voloi" in opproxilotoly 96 notroo long on!
7-8 notzoo wide oouaioting 6 to B oquol pioool.

rho gill noto oro not.-ally oporotod during dgy tino.
Ono boot and 3-4 Ion oro oagocod in tho opox-otion. It io
opo:-atod 8 to 9 In. any from tho ohoro. oono tinoo up to
13 In. ot doptho of obout 10 to 15 notroo. Tho oporotion
or not oonoioto in paying tho not in tho fishing ground with
ono ond of tho not oootn.-od to tho boat. Thou tho boot uni
tho not oro ollovod to drift in tho ouxl.-at and tho tido. Tho
rioh vhilo noting about no gillod or ontonslod in tho hot.
Atto: o for houro, tho not to hoolod up and tho tioh oollootod.
Tho gill uoto oro uouolly takon out of tho boot only whoa
ohoolo no oxfitod. In Handopol oroo gill not io oiioly out
at Kilnkkoroi. Ponboh and Thankoohinodulo (Pl. XII. Figs. 1 ti 2).

9-1-3» local:
1‘ho has not in oporotod from tho “otunu.-ano which on

nodo up or throo logo ot wood tiod in ouch o troy thot tho Iiddlo
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one la at a lower level than the other tee at the eulee. Ike
oetanurnne work in unite. the in each pair le allghtly
longer and true: than the other. A llght hanhoo of ehcnt
10 metres length whlch ecrvel so a uaet. can-lee c trlangulat
can or cotton cloth. The tee crctte ere tled tcgothec at
the ante:-lo: ends at e cenveulnc name: to nlnlnlee friction
in calling. 1‘he Iaet an! ecll are coma to each pal: e2
cataaene. Two men for: the crew or each latanereh.

The net «neat  vans’ (end: - nu; valcl - net)
cohelete or a bag-like portion with cute wince. She has le

about 9 aetree long end 1.8 netree wide at the mouth. The cod
end tenures about 6008. endho.eaneahcfO.5oI. ‘ffhehacll
preceded by the heap rings which neceure 46 uetrae m elthet
side and are in turn followed by the mu-pe or the cane length.
At the Jmctlon of the heap wing and the  a angle float
le attached to the head rope can enter to the foot zope. The
net la shot from taro catnaarane which almltanecuely IGVO apart
end proceed in the direction or the wlnd. After. 15 to 30 llnatee
the two cetcnarahe cone close together cut! at the ease the
pulllhg the trerpe or the hat. When the two catamarans lle elde
by cue. the bag pottlcn or the‘ net cone: to the surface. the
tetal aheence or free board In catanarahe ehchlee than
net to be hauled with eaee. Elbe rlehee are traneteted from the
cod end or the net to palnyra-lent haehete. ‘lihe cperctlcne ere
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ropootol till tho bukoto no man or it to tho for mu:
rotum to tho ohoro. Till Iota oontao of has not opontlon
oro  Paths: and Konoowoxol.

9-1-M m-ax..s.nu...m=.s

rho typical ottoa ta-sol opontod at @dopo.I onto 10
drug not oporotod tron Ioohonlood voooolo of 30 to 40 foot
tlttod with 36 to 48 HP dxoouaol onglnoo. In moot of tho vooaolo
vlnohoo oro nttod to haul tho not. In tho vooaolo 1.3 which
olaohoo oro oboont. tho now an; to tho when not by hand.
Boob vooool has a 5 uonbor crow. Tho trawling spoon to usually
2 to 2.5 tnoto and tho duration of oooh haul to 2 to 3 noun
(£1. 3. 215.1).

!‘ho trawl not hovo tvo rings which oro sproodolt with
tho help of a poll: of ottor boo:-do, ono on own aldo. which
toad to dtvorao _out‘ou.-do and hoop tho mouth at tho not opon.

This not to usually droggod along tho bones, but to one hood
an nflvotor trailing by oultohly od Juotlng tho night of tho
olnkoro ucroll to tho apood of tow. Tho trawl not ulod ct
llondopal area. has 1 total louath of 35 notroo. ‘filo not to lilo
of nylon throod. Tho runs! an about 12 notroo long. Tho
lougth of tho body and tho cod ond togothoz: lo 23 nottoo and
tho hood ropo I3 - 15 ootroo. who any hato etrotchod nook
ouo of 5 on. ‘tho nooh uoo of tho boll: to 4 on. and of tho
cod ond to 2 on.



In llondepon ere: trawling io carried out both during
day end night, depending on tho ovoilnbility or promo end
oilvo: bollieo which fora ilpcttnnt tiohorioo. flnoll questi
tioo oi‘ rainbow eerflinee are use caught in trevle during day
end night oponticno . he tuvolero are concentrated ot
Henooveron ond llnndopon an the Polk Boy aide end flondopol and
Brvedi on the Gulf or I-tanner side.

In this context it should be pointed out thot ncno ot
the cbcvo nenticned gonzo ere deoipod or operated solely to:
reinbcv oordinoo. Intact the intention at the tilhonon in to
catch other tioheo of much more oomerciel valuo. but uinbcv
cntdinoo eloc tor: a port of their match.

9.2,

In general the fishing slang the Palk Bay and the Gulf
of manor io seasonal because or the weather condition! at
dittoront tiuo. During the period of north-out Icnocon
(lcvenber to latch) the Pan Bey beoonoa rough and choppy end

tithing io lode difficult (mainly by trovlero, gill note
bu note) et ooat or the places along the count. However. ot
ecne plecoa fishing ie continued (especially ehoro oeino) in
thio eeeocn oloc except to: n for can when the non beccnoo
very rough. But during thie period the Golf ct Hanna: in
relot ivoly cell and fishing cot ivity io ccnnontroted elcnc



the 01:11’ or Hanna: eide. The south-vent nonloen oolnenoeo

in llaxoh-April and continue! upto Ootoben-lovebox. when the
Gulf of Kenna: beoooeo rough and majority oi’ the filling
operation remain suspended. During thie period intense tiebin;
io done a the Pall Bay aide. BI? at noon oeatreo (mini:
shore eeine oentre) where favourable condition! prevail. the
fishing is continued.

90 ,0

The rainbow eaxdinee are oaunt around time your from the

Gulf of manner am the Balk Bay in varied intenoitieo depeulillg
on the weather oomitione mentioned above, but the catch io
fairly abundant on the 0911 or Hanna: side than on the Pan Ba:
side. The eeaeonal. trend or thin tiehery io preeented in
Plate XVII, Pig. 4. The catch in very big in the 0111! of
Hanna: aide in all the months compared to the fair Bay. Co
the Gulf of honor side the peak oeriod in tron 3optoIDO8
October to larch--April. cm the Bali Bay side aloe the trend

in alaoet ealo yrith good oatobee 1'1-on Deoefiber to Blaroh or April.
In general the fishery season of rainbow eardine in during
north-out Iumooon period when fishing in rather difficult on
the Pan Bay side and hence nay be the reason to: cooperatively
poor catch fr.-on thin side. At this period tho" 91:1! oi’ Hanna:
aide in highly favourable for tickets‘ activities and hence tho
onion is also very high.
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Reinbev antdinee ere ooneuned by ell oleeeee of people

end being cheep cornered to othe: unlit: tiehee. ere pi-etenved
eapeoieilyhy the poor. In oeeetel. tail findu. oonpnred to
lesser eeadinee. the lcoei peopieprerer rainbow sardine! end
hence in the price in nine relatively highemthnn oetdile. In
noet cue: the complete catch goes to the local Inthete end
on cohauned fresh. During tines or abundance they no em
dried in the bench without anlt (P1. 1:. Fig. 2). The tieh
caught in tree]. hete  hornnlly placed in cement tanke, einoe
ii will noet1y'be spoiled. along with nieoollnneeue tiihee and
unit is ndded in layers. These are alloved to rennin in the
tnnke one ol*two day: and than thoroughly veshed in the brine
end on dried. The dried products (especially dried vithent
enit) in also ooneuned locally or exported to 3:1 Laura. where
there in great denend tor the cured tieh.9.5.

In stated earlier. in tho catch atatiltice of merino
tithe! e1 India. the rainbow om.-dine landings are not zeoezded
eeperetely and hence no catch date. either ax-on-vise. etete-wiee
or an en India beeie. are available for comparison or percentage
eotilntion. The total lending! or the Polk Bay and the 511! of
Manna: aidee or Hendnpen ea.-en. ne eetineted by the enthor. to: e
period of nearly 7 you.-e from 1969 to 1975 (to: 1969 the catch



data are not April to ‘Danube: and to: other years it 1! from
January to December) are given In hole 115.

$131.! ‘H!

‘ER! AIIUAL LANDIHOS 0!‘ RAIRESOU SAREDIID (II I3. ) FROM ‘EB!
GUI»! OP KAHAB AND THE PAIR BA‘! 17012130 1959 To $975

‘III’ ..V.. _. _. 1__w *-*
1969 1970 1911 1972 M197: 1974 1975

Gulf of
llunnur 6012 12292 3175 4935 9663 3020 9264 7613.0
P113 Day 2330 2732 1013 932 3457 1442 1645 1793.‘

rota). 3332 15024 9188 5857 12‘2O 4463 ‘C90, ’41Q.§

According to Dovunooan ana Ghidnnbu-an (9953) the two

spoons at rainbow aarainoo are not 03011: dating.-nuhnblo 1'1-on
each other but they form an inportunt fishery in the out and
WC.‘ 0°..‘U 0 ‘Phat: obau.-rat ion: from 1934-35 to 1938-39 showed

that in the not count or Tamil Rodi (part or erstwhile lad:-an
state) from Gopnlpur (‘%"A1sakhapatnnn District) to iiipptkulal

(‘hruolvou Dist:-tot) tho mm uahory auoonn oz rainbow
sardine were Iobruary - fhrch in 1954-35;
February-ullaroh in 1936-37:

0937-30 and Scptenbcr-October in 1938-39.

march in 1935-36:

Novonbor. February and Match in

According to

Krzlahnalurthi (1957) tho rainbow uraino (2. gun) and
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ln Raleevaral Inland during 1952-53 and 1953-54 ranked 8!!
and 7th reopeouvely among the important nehee which
oonatttnted the oonnorolal onto}: or the inland. Re oonoluded

that the peak tlehery eeasen was In the loathe of September.
lovenbe: and April and the aajor contrthutton to the tlnheriel
van made by more eelne and occasionally landed also by “Kola
Van“. lnhadevan and macho (1962) aleo roportoa that the
rainbow sardine (2. mgggfifi) contributed to the oolnerclal
flehary around Raloovaran Island in the north nectar of the
Gulf of uannnr and ehoaled in large numbers alnoat threuaoui
the year. but with a peak from llay to October ‘during the period
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The photographs aborting than utagu of Iheu-ulna
operation.

11;. 1 13110 boat utumtng art or fiallng out tn; short-30130.
313.2 The 1101: being hauled from the thorn.
21;.) ‘inc bag portion or the an approaching tho shun.
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PLAT E. XVIII.



PLAT! III

113. 1 Photograph showing the 3111 not boot bong booohod
utter fishing.

I13. 2 Photograph shoving tho fish entangled in the 51.1.1
not.
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313.1 Photograph showing the trawl».-I at Inndapn
boat jetty.

ru.a we driod product of 2. ma (Ian 421:4).
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The prtaont study deals with the ayutomtico. Melon
and richer: of rainbow u.1.-din» 01' India belonging to in
gomu 93%; of the" fun: Jinan-un_1.nt,11slnn with npoeul.
reference to flgggzfig  ‘v“a1.. the lost abtmdani
spoon: in Run: Ba: and Bull: or Hanna: around Knudsen urn.
Comparison of biological suspect: has also been made. whatnot

posaihlo, with {he only other apooita V13. 2,. maggfifl, Ilka.
which was oooallonnlly not wtth in tho commercial antenna 1:!
anal). numbers. ‘Sinus invoetigationu haw been based on the
results: samples calla oted tron the comer.-@131 cat onto an and

aroma i-hndupan over a period at two yuan new Apru. 1969

to Hatch 1971. Thu oolloctton ct fishery hta was manual
till Danube: 1975.
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‘rue eyetenetio poeitien oi the epeeiee e1’ inflgflg;
has been reviewed. Eanplee of rainbow eerldinee were

oouoetot tron different eentree along  eeuthen can
et Indie  were uaelyeed nu.-pheeetzieell: and eerietieelly.
employing etandend etetietical nethede, and the existence’
of tee species, vie. 2. 3.333 and Q_. hggulnj, mder the
genue has been eetabliehed beyond doubt. This in century
to the View of Uhitebeed (1953) who observed that there in

only one epeoiee, namely. 2,. gm}; Val. under the 801110
. The dietznguiehine oharactere, eynenyne and
the descriptions at the two species are given in detail.

The teed and reading hebite of 9,. am}; were studied
by enelyeing the eteueh eentente. employing the netted at
‘luau: or I*repende:enoe'. The eteneehe were uulyeed quell
tatively and quantitatively. eeperetely for the talk Bay and
the am: or I-tanner eeeplee. to: e nexied es the yeaee from
April 1969 to Hatch 1971. 2. 3933 ie 3 eooplankten feeder.
treading mainly on plenktanio ereeteeeeee. both edulte and

larvae, which included mgggg. young prawns. nyeie. eepepede.
eflmg and larval tone like elile. neaalese. lees.
phylloamn and again stage at prune. Larval and Juvenile
fishes, minly _§§g],g opp... bivelve lnlvee em! pleat
materiele such an pieeee or see greee and eee eeeee. else
termed its teed. Biumal variation in teedina habit wee
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netieed in 2. gal‘. The rich ought in the tint bed
eolpletely eat: em elu.-urea eteneeh. Oentury to thin. the
tieh caught in the day tine had eteleeh with variance degeeee
of tunneee end can very tee etoeeae eere eepty. i‘hie
phenomenon wee noticed in both the Jean. In general. in
the 4.; eumle only 6.055 eteaeohe during the first year
end 2.§7$ etoeeche during the eeeend nee were eepty, vhereee
in the night eenplee 98.3% eteneehe during the tire! year
end 98.16! during the second year were either eat: or eith
negligible eeatente .

A oouperieen at the reed itene et 2. 3%; from the
out of leaner end the nu: Bey ilulieeted that the Ieaee teed
eeuetituente eere eeeentieny the use in both theee leeelitiee.
Vhetever ditterenoee were noticed in the newer 01 feel itell
end the reletive inperbenee at any given item we eae
locality were he to the ebundenee or that iten in the
environment there. A etudy at the your to yes: lverietioae
er teed revealed no eignirieeet ditteneeoee either in queue:
ex quantity. The use: teed iteee ouch ee mafia. eline.
eenlepe. ex-eeteeeen romaine. juvenile tiehee and plant
Ieterieie did not ehee en: eejee variation in theiz eeenneeee
between the gees.-e and remained so the ee1ee iteue threuaoet.
The eeenrzrmoe or teed iteee in varioue eiee 5:-ewe showed
that. counted to the bigger tiehee. the eeeller fiehee
generally eoneued enner ernnieee tree neon; their
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tevourite food itenlo mafia end orueteonn tensile were
tend in the etoneoh of tieh of ell eieee. other feed item
like eoee. you; pr.-ewne. juvenile riehee end pleat
neteriele were ooneened by tiehee belonging to e ride ene
nnge. Aline. neselopeo vhnloeoee. nyeide. emhipede.
10013049» . mm and rich ease were douinent
in tiehee eheve 100 n total length, when-eee othere like
oopepode end bivalve lea.-wee were reatrieted to tiehee
measuring below 100 In total length. Zone. neaalepe. eyeie
end oopepodo were observed in higher peroentegee in fill
of eeeller eiee than in the lenses: eine gnome. It tee elee
noticed that no the fish yore bigger the  of item
in the diet eleo ihoreaoed. In general. the feeding inteneity
was higher in fieh below the ewe at mm maturity (152 In
total length) then in those above it. In certain nenthe
the feeding intensity was hia end above the annual eve:-age
in both immature end neture fish. no correlation wee noticed
between feeding inteneity end netu.-at ion. A oonperntive etudy
or the feeding habit of 2. $3,313 ehoved that thie epeoiel
nlee in 3 naooplenkton teoder like Q. 193;, feeding eeinly on
eneller end lervel oameteoeene like jagjfigg. gang, gggfllmg,
eline. negelope.  prune etfi. Young end letvel tiehee
were eleo abundant in the etomoh oontente or 2. ngnnn.

The geneda in 2. gm; ere hilobed and iietinotly
ielflyhmtrioel in their eine. the right lobe being 5188!! than
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maturity

the iettlobe. Beeed en the etete etzthe cenede were elusi
tied into 9 etugee. namely. ineture (etege 1). developing
inneture (stage 11 .; recovering spat (stage 11 1»). ataxia;
(etege I11). mature (ntgge IV), advanced nature (stage V),
ripe (etege V1). Partially epnt (etege VII e) end (I11: eput
(etue V11 B). The iietributien of eve in the aitterent
regioue of both the lebee of the every, were teund te be
uniform (Ne diameter etudiee tron etegee I to 11 b were
made. Overiee typical of the nine etegee were selected and
their on diameter frequanoiee and the pregreeeion oi’ maturing
eve. were studied in detail. In a ripe every of etage V1, in
addition ‘Be the insaeture creme e1 ave. three groups at on
could be noticed.  first group (fully mature) ranged in
size from 0.80 to 1.12 an (51 to 72 1.4) with e. node at 0.94 In
(60 and). This group in to be spawned seen and ie dearly
eepereted from the eeeend group or ova (nature) which ranged
in eire an 0.55 to mac n (35 to 51 3.41.) with e. node at
0.62 3. (40 I.d. ). A trird group (maturing) ranging in eile
tron 0.23 to 0.55 In (15 to 35 3.4!.) vita e node at 0.4‘! Q (26 1.4)
wee aleo noticed following the eeoom: pomp. Below 0.33 3 (ISIJJ
ie the ilneture eteek. When the firet group of eve. are ehel
(partially spent, etage VII 3) the eecom crow edvencee for
a eeeend epetming within 1 short period (fully epent.&.geV1Z D).
The reet or the maturing yeiked egge left over after the eeeanl
event viii degenerate and he reeorhed (stage 11 b). 2. 5%
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has a definite but prolonged spawning eeaeea once in a year

extending tree latch to Bepteabe: with a peak period flee
Hatch to July or magnet and the individual tieh ehede the
ripe use in two batches. it the end or each epaeaiag eeaeca
there it a testing period extending fer three loathe ttol
October to Deoeahez.

the spawning nation of 2. 533;; rue elec acertaiaed
by estimating the gcnado-ecaatic index. The indioee were.
1.00 for imatcre avarice or etagee I & 11. between 1.00 and
1.4 Icrtnatu:-in; ovariee or etage 111. between 1.4 and 3.! for
mature cvariee or etagee IV and V, and above 3.2 {oz ovatiee
or stage VI. Thie showed that the ineaeaee in the over:
weight wan associated with the progxeee, of aaturity. A direct
and oimle relationship vat noticed between the eiee or the
fish. The regreeeioa valuee were eetinted at I - -9.6375 *
0.4222 x for ovary and I - -10.6550 + 0.42471 to: teetee
(Y I length of gonad and I 1- length of fish.

henrding the cine at first maturity no significant
variation was noticed between the two aexee at 2. 3.9333. 50$
or the film attained maturity at a total length of 132 m along
reealee and 152.5 In among aaiea i.e. in 131-135 In eiee group
in both the «tee. the amino: size at which the teaalee
and nalee reached naturity was observed at 116-120 3 use
group. The tenlee epalned first at 126-130 In and Ialee at
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121-125 aa eiee groups.

The teonndity varied from 1443 ova in a tieh or 130 3
total length to 4625 ova in a tieh ot 154 Q. the average
teonndity wae eetinated at 2733 ova in a fish of average
length of 139 In. The relationship between fecundity and
run length wae expreeeed by the equation log I 
-1.216} + 2.1682 log L. The oorrelation ooettioient was
oaloulated an '2' 0 0.5000 indicating a fairly high level

relationehip between fish length and fecundity. The feotmdity
wai ehown an inoreaee to the power of 1.2‘'682 and

that teomdity inoreaeee at a rate less than that or body
weight in relation to total length ("o' 8 3.5509). The
teoundity-fish weight relationship was expressed by the
equation log P -= 2.3833 "’ 0.7540 log ‘-4 and the '1." value wee
eetinated to he 0.5889. which when teeted for significance
ehowed e fairly aimifioant straight line relationehip. The
value or the exponent (O.7540) in this relationship wae leee
than unity (unity - 1) and showed that the fecundity inoreaeed
at a rate less than that of body weight in relation to length.
The relationship between fecundity and weight of ovary could
be expreeeed as log 3 - 0.7620 4' 0.9276 log 5’ which ehored a
straight line relationship with e correlet ion coefficient
'r' " 0.7855. The test of significance ( 't' test ) showed
a eiaitioant relationehip between tecundity and weight of
ovary. fhe exponential value (0.62%) which was loea than

it appear!
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unity indicated that fecundity inoreaeed at a rate leee than
that of body weight and ovary weight in relation to tetal length.
The relationehip between length of tieh and weight at ovary wee
aleo etudied whioh gave an equation. leg 0? - -2.0721 -0- 2.3091
loan. The value of 'r' wae eetiaated ae 0.6250 which ran round
to be eignifieant on 't' teat. rho exponential valnee ehowed
that the ovary weight inoreaeed at a rate leee than that or body
weight in relation to total length but elifitly greater than
fecundity-total length relat ionahip. The teomity raotore were
aleo eetiaated and it wae found that the average mate: of ova
was 109 per gran body weiat and 359 per 0.1 are: ovary veicht.

The ear-ratie or 2. 33335; ehowed a eignitioant deainanoe
or teaalee over aalee in both the years. the female to aale
ratio was 1: 0.83 during 1969-70 and 1: 0.87 during 1970-71.
The eer-ratio anon; the ianature fieh did not show any eignitioant
variation but it varied eimifioantly anon; the nature group with
the dominance of tenalee indicating that the ratio oi’ the two
eeree difter aimifioantly when the rich etarta to nature or
attaine maturity. So it aay be assumed that in Q. 3931; there
nay he differential behaviour or the eexea when maturation begine,
the urea probably moving in eepnrate ehoale. no differential
growth was observed between the two eeree of 2. gnu.

The early development or the embryo and the larvae oi’
g. gfinywfl studied hand on the artitioial eparning or the
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Ioloo ohd tonoloo and oubooqunt tortlllrotln of tho ogsl.
Tho rlpo ond oou1ng*nnloI ond tbnoloo voro oollootod 1roo.tho
trawl ootoh.ond by gontlo prooouro on tholr’holllo tho lllt
and ovo ooro pooood on into an buokot otnltorod aoo rotor. rho
tortlllood oggo hotohod out 1n tho laboratory 24 houro ottor
tortlllootlo. Tho dovolopoont of tho oobryo. hotohlng prooooo
and tho larval dovoloplont upto 48 hour! o£tor’hotohlng‘ooro
oloooly oboorvod_ond dooorlhod. Tho hotly hatched larva
mooourod 2.5 II in lon¢wh.and orhlhltod all tho clupoold
ohorootorlatloo ouch no backward ooaltlan of tho onuo, oognntol
yolk and tho orooood orranaooont of tho ooolo rxbroo in tho
oyotomo. Tho oobryo hon o olhglo all glohulo ot tho toll ohd
of lt on in tho howl: hotohod lorvo it III loootod at tho
posterior end of tho yolk ooo. In 24 hour-old lorvo tho oll
glohulo had split up into droploto and 1t dlooonoorod
oolplotoly in tho 39 hor-old lorvo. won la tho 48 houraold
larva tho yolk ooo was not oonplotoly oboorhod. Tho tlrat
glllollt was noticed in tho 24 hour-old larva and all tho
zlllollto worn brokon through in tho 48~hour-old larva. tho
lovor Jaw otartod developing vhon tho lorvo vol 24 holrholl
and the ooaitloatloh started in it vhon tho larva vol 39 honro
old. Rudlnonto of tooth were also visible at this ataao. In
tho 48 hour-old larva the Java wore well dovolopod, prominent
and polntod with rudlnontary tooth. The mouth was wldo opoh.
Tho rudllont of tho pootoral tin was clearly visible in tho
,9  18270.
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rhe age end growth of 2. ‘mg vere etudied baeed on
the length frequency distribution. The Peteraeh'e method

of length frequency enlyeie ot the random eenplee chewed e

growth to 73 In yet the end of 3 mohthe. 95.5 H et the end
of 6 loathe. 115 H et the end of 9 loathe end 128 II at the
end of first year resulting in on average growth rete of
10.75 mm oer eonth during the rirot year. the nodee beyond
one your group were not traceable. The probability plot
technique of Gaeeio (1954) wee e.le=o elployed to the cumulative

percentage of the enamel length frequency date. 51he reeulte

ihdioetee thet 9,. mg; attained 123 In when it ie one yeer old
which ehoved perfect correlation with the results obtained by
£'etereen'e nethod. von Bertelentfgvm growth equation of

Lt - Len § 1 .. o"“ “ " ‘o ’ j mm fitted to the quarterly
value! of age - length date to eatinete the theoretical growth.
The growth ourenetere were eatineted 9.1-1thnotiw.lly and pubi
celly which ghve identical veluee. The estimated vnluee Vere

I. m-191$. I I O.20‘7o1end to - --1.34 Quartere by
erithuetical hethod and L m0 191 mm, K " 0.20701 and toe -1.35
quertere by graphical method or Ford-Walford fitting. Using

the formula obtained by the erithaetic method the theoretical

growth of 3. 35:33; wee estimated upte three yeere old rieh. It
could he noticed that the tioh grove to 3 length or 128.05 3
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at tho ond oi‘ 1 your, 165.28 In at tho out! of 2 you and
178.91 at at tho ond or 3 your. bio growth rings ooro
trooooblo in tho otolithn. But a straight lino rolotionohip
oould ho ohtainod botooon tho lengths of otolitho and tho

tioh. Tho 1-ogroooion oquctiom woo ootintod on I - -2.3745 *

0. 39531

Iho otudy or tho ago composition oi’ 2. 53355 in

tho ccmorciol ootchoo during 1969-71 ohovod that at Blondopon

oz.-on in tho ohoro ooiho catch. ozcopt for Juno 1969 and

Soptonbor 1969 whon O-your group dolinatod. in all othor

uohtho. tho 1--yoar group fish doninatod. m tho othor hand

in tho gill not catch 1--your group doninotod throughout tho

poriod. Gontrary to thin tho ta.-owl catch ohoood vido
variation botooon tho too yooto. In this (on: during tho
first you: ow-yoa: group no doninont oxcopt for April 1969

vhon ; -your 5:.-cup dcuinatoi. During the oooond your in on
tho qoatho whoa data woro available, tho 1-your group doninoto

in tho catch. The otudy on the growth in weight showed that
tho optimum ago for tho exploitation oi’ 3;. 55:33; in when tho
rich in 1 to 1V2 years old.

/ Tho long: h-wo ight rolat iohohip of 2. ‘my; two «lot or
nidod using the gohorol parabolic tcrnulo. V - 3 Lb. 1'-‘ho tio

vopo ootoaorilod into indotorninoto. {anion and noloo.
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eepa:-ately for two yearn and the length-weight eqnat ions
were calculated eeparately for each category. imalyeie oi‘

ooverianoe showed that among the melee and tenelee of both

the years there were no eignitioant variatione either in
elepe or elevation. Hence they were pooled together and a
ooucn formula not derived as U -' o.oooooo62941."”".

this formed the determinate ontogeny. Similarly the
indeterminate group of both the years were also teoted
which showed no significant difference either in alone or
elevation of.‘ their: regressions. 30 a ooznncn formula wee

derived for this category as w as o.oooooo6o3'? z."°"“. ‘rm
analyeie of covariance test between the regressions of

indeterminate and the pooled data oi’ determinate categories
showed that  slope of the regressions differed ei@.ifi-

canny at 5%‘1on1. The value or the exponent w of the

from the cub cal relatimship. but that of the deterlinate
mtegory annexed «significantly. shown; that the cube law
oi’ the lengt it ight relationehip will not be a propen
rep:-eeentats. for it. no a comet.-ieon to 2. ‘mtg. the

length-weight relationship of 2. Luann‘; wee aleo etudied

and the equation vae found to he be‘ -- o.00000421S * L3’ ‘O75
for determinate rich. the convenience test conducted between
2. h5_§_e_e_l1i_i and the determinate category of 2. gm}; revealed

indesterninati category did not ehow any eiaiticent difference



that the greeeione varied eignifioently in slope en tell
an elevet % . the 't' test e-pioyoa on the 'b' um.-e
of these five epeoiee shoved eignifioent variation betlemn

the two. "the eetinete of 'b' of 9,. mgggnfl elee varied
eignifioeetly from the cube luv.

m the above the relative eondition factor. ‘In’
for eeoh fish and fieh of eedh month were calculated for

iildeteniegte and deterninate categories for two yeare.

During thf year 1969-70 the value of ‘En’ of imture fishone below unity (Unity - 1) in Ha; to July, novonber.
February and Huron; and for nature fieh in July and lovenbe:

to lebneky. During the eubeequent year, 1970-71, the ‘In’
of imetufe fish wee leee than unity in May. June, August,

Beptenbeni, February and Harem and for nature fish in June,
February A fieroh. Variation in the ‘In’ value use noticed
in diffe at nine groupo aleo. It wee lees than unity in
the use maps from 61 to 95 m. 111 to 120 m and 141 to

I! t  1.ngthe
T u e rainbow aaxdinoe are caught from the ooestal voters

of lndiaeall along the coasts. Though not abundant, they fou
finherie' of some nawitudo in certain seasons along the
oeeltn o Ancihxa Pradoah. Tamil I-Iadu. iierola. Karnatakn and
Bombay. At Mnndapam area. along the Ball: bay and the Gulf of
Runner. . ‘gag form the fishery and is caught almost



throughout the year in one place or the other, by one see:
or the cthet. Q. hgggflgg was noticed only very real).
that too #3701?! few numbers. The mac: fishing genre.
namely. chore seine. gill net, bag net and trail net. and
their net can or cpereticne are described in detail. the
fishing In em at Ziandepel area is generally dependent m

the north ‘ act and eeeth-veet aeneccne when the Pelt Ba: and
the Gulf qt leaner, reenectively, hecqae rough and choppy.
rendering [fishing activities difficult. Decpite thin the
rainbow sen;-dines are caught round. the year around Mandapaa
area. in t sin; inteueitiee. The catch in generally higher
on the Eu A or Manner side where the peak "period in from

September l tabs: to Hench-April. than on Balk Bay aide. tron
December th March or April. In acct cases the ccanlete catch

goes to t  market in fresh condition for consumption. at
tines or undance they are eun-dried too. Trevl catchee are
generally alted in cement tenlte and later sun-dried after

caching in brine. The catch data oi’ rainbow sardine
Q area, he eetinated by the author, for a period of

April 1969 to December 1975 showed an annual

average of 9415 K3.



man. x.nJ

um. 1.3.1

mm mug, 3.2.

mos! m4. n.:.

mm m4. 3.2.

menu. fin.

CHIP!!! 11.

I III 313 Ill 0 I‘!

1958

1951

I9“

I95?

1972

1 954

some oburuttons on the M0105:
at the treat (33; 333233) in
Hindonnro. 1. ‘Q13. E3}. . 1!
333-349.

tho Iiorokavs. stream a study at
trait P°P“1It1°3- 113- E33”
W011.’-flfltflfio Iozog H0o‘°o

Sou cannot: at spawning noun
or mam on ux.-duo. nanny;
mam: Val-not-n---» mm 1.
ya" 11 A (1): 45-120.
Iaugth-notch! roxauonnhxp tn the
011 cardiac. mun Lanna:
val. Luann 1. nah... 14,: $59-$70.

Buttons or Ia-tutu in tho 011
M11110. int}: lalflml 701-
ut Gallant. 135133 1. £133.. 16:
99-109»

1110 growth auto of the lake.
norluoetu Iozluootu (I-.) 1:
the myth and other floottnh Bu
01‘°|'- in His M910 Hln. L500
2).; 97-122.



noun. 2 .

nouns, :4.

menu. Lb.

umugz, 2L3.

BAI-Al, V. I

nun, 5.1.

E1912. 8 . AID
D;V;?BLL

%wn.‘itv. wen.v. 3

1955!

1 9553

1957

1953

1965

1955

1 950

1952

an  an
no poutnnm or the Lou tough butnhinnfln tiara.)
i- m.  £II- Halo» 20 397-3“
ho growth min at Ben; hush Dub

1 cox.-notion. 1. @. ha}. flu UL.
at 534-637.

rho brooding and tcaundny of tho
I-one Mm Dab... aunnnufln
finflu (rum) HI! ‘=30
uaocutod crclo In oondttua.in me my me not
The tcoundtty of plaice from in Ba:
0: B1l0I’o in “O “at no may‘'1!
who fac1md1ty and sex cmoiitton of
@1312: vol. nous tic
59°“-3 °°“‘- ‘Mill is Elihu 13

A preliminary study of the 901.5510
tun can and larvae or the M11 of
nuns: and Pull: Bu. finni. tube:
3. (U8 $231-255.

flu food at can :0!m- mums Guyana.of 1”! ,,‘'”I

who food or some young fish» can
3°fl5O¥- 2129- Infilfl AMI» 351-:,5 Bl



wm, s%.v..l,ng. 1951

BASHIEUDDII .
AND 1.3. NA!

.DE‘l'.‘II. 5. [

DIV $03. R.LT afi.

BEVIEOH. R. .3.
AND 3.‘. I0 ‘Q

Bmnuwm gs.mr.c. 1 on.

Bnmsunn. It.

BIJRII, P.
BREE. Po

‘I961

1943

1954

‘ 957

1952

1950

1849

1850

.401 ..

Observation: on the biology oi’ fig;
mum: (fl-11te-)- 1- 3991- as.
IE3: 1 (2): 341-555.

A preliminary study oi’ flu alvonilo
riches oi’ the coastal ntan or! Inn:
€133!» Ifllll I0 fill!” I")fl69-333

Erma ax-it iquo doc Duuunioridn
cctmll at tonailol. fioaoription I'm
«an no\msn- mu. ms. mafi
Mflilu $50.85!: 1-32.

lotus on the an of intention). soda
in the study at the an;-inc at
oxpioxtoc tun population. Jlakznma
Id» 5112- Jam» (2): 18' no
BCCE£Urtg Iowa

on the dynamic: or onioitoi 11¢
poanlat ion.  E331. Ionian.I.ro 2'
ohacrvationl on the toad and tntlinc
of the Indian mackerel. ugsnnig
mum!-25.5 (mint). _1i£°;°_- man Ml
§_9_1.. }§,a 105-118.

A study of audition (woight for
lnngth) at Luau-aiun buy.-uoomm.
Ehméim an (lnahncinh All}.
i.- hio Mal!» Eu.-a 2(1)!“-Us

in» am. man... mu.
m- am. @2133; min. 1.3431



Blalflflg P. I

anon. 11.1

ammo. 12.4.

«$31.. mp.

mwito. 1>[.I.

aanczo. i.x.

ammfiam, 1.

MID ABM. X. Al!)
AIAIIIIR93. V . "

1872

1957

19“

‘D54

1949

I 950

I 950

'94‘

u-£02 ..

mums». m-m.n.m».1c
P’I 9"9,a

Ehzhnzskmstlfl-\ 1- 30*-bob-II.
Aondonic Prue Inc. low York: 361-400.

flpansna hunt: or an rnnpuno
tuna based on on duutor nun:-cunt:
9‘ "3 °''-”*l3 9"» EH2-hull it mm.A3
Solo an of probability 9:90: in tho
analysis or use rrecmcaoy distributes.
31- iv bio mm. Ell-o 5.3515-521.

Food and feeding habits of the thin!
otthofinltotmannnrg 3333. kg,“
Aflo E91-o 32- 3| 03-97

lhtano plankton men the atom grout
the ttuudaa. Iolafi. 2g_g_g_,_ fig inmo; :13 BI
Btudau Ln longish frequency or the on
“#34130. fifllilnilll IEQEI W'
and V111... and on certain taotarl
intlueneing then: appoaraneo on tho
Galicut coast of Ileana Presidency.

...E.1‘.2fl-JMLH Afléa. h1m.1J.. B0252-301

'1-°abu1ar aintomonte on the natural
hiatory or certain tartan toot noun:
on the Ehdran Proatdonoy .. Hut 8.3.1£Efl£ '5o



‘momma. 1.1.

GHUHAHOVA. . X.

rt!
owe-4:. i‘.n'.+

DAY, 2‘.

,0
DAI, 1'.

D3 JOIN. -+2.

IFBI-330.3 g e 0 e
‘g_

1916

1959

1935

‘ 934

$889

1940

1925

Determination 01 ece and growth ate 0!
talk“ it bench ninth hill-..1eb
ma.’ '0e,,7f.e
An an aunt film 1: 1113- 181111

(Trenelated tron Bueeten by D. tutu.

132 PP. Ie:-eel. Programs for eoieutztle
trenelattone. Jerusalem).

the we Motor: of Insulin. smu.
an Athezine run with tide controlled
npavntneo mu- 211- an all me
“BB0 Elli.-. 19' ""’5‘°

Maturity of the Ihlitomu outline
) determined by eve
diameter maauremnta. _g}}1.__i_J11.
Eta» am Elllo .£:.e.h- ELL. lle.§£¢‘-49

:3.-Eh. @ 8‘ $320 ME
o 5035503: 395 PM
Be  21 man. Tailor and haulIltdeg  2:
Eh! mm at  Ifilkliilfl
mm am %). Fish». 2 ‘rule:
and French. Laden, 14. 509 pp.
A pzoluinary nveaumtton of the
epevung hebate of one ttehee of theJ17‘ 300.. g
Huh egg! and larvae from the Java lee.
4- me man 310-3-2
I 58397-307.



\

r=x1.sn.u. H40. 1929

nnusman. bar. 1932

pnvuman. $41. 1943

nm;';mm3u. 9 u. :9“

I3E'VAF;W3A.N. D. . HI’ 1943x.mnwIamul

rm/nnssw n. . Am: 19531. cmwém .

MIBKABEA. L4 1959

rmnmm. me. mz

.404.
the away of pelagic fish eggs. Q13
man man mama. latent.
A note on the food en_d teeltng hebttl
03 £31118 flhhflllo in Mini mu-.
3 (2): 159-164.

A brief tnveeupum 1: to the oeeee
at the annual fishery of the 011
sardine or Ilelaher. inn.
;_mg% cuv. & v.1. Determination
of ite age and an ecoeunt of the
dieouvery at its’ eggs and opening
a'<mnd-- manna. 2211.. 2721-38.
on the biononiea or the rainbow
«rune. mmmn mum
3106102» £’.:ns.u..ne1-..h:1- fiat-infle
gg (1): 143445.

in «non food name or the Hedzee
Preeidenoy.  gggmagn,I ‘.530
mm canon feed tube: of undue
3*at-- Qmémm 9.: mmiuu an
;me22e- mm s 1-79
en the natunttm and uterine;
habita of ease cannon Olupeotdl of
Lawson’: Bay. Halve”. J‘.m@__J,, nfiu
Q (2)3374-5%.

she let: fieeth Uelee tiger an.N“ fl H838
(031137). I. 310103! uni ago GU30!!
3‘-|““°‘v flllln I-It-Inem K0
j (2)! H7470.



nmnnznoz, \i.l.1

mmu. 0.1»;

PIEHII. Rot.

FORD, 3.

FOWLER. H.H.

*IRAlZ,‘Vp

'mA1iz, V.

1 95 2: R

193‘

1950

1 933

1941

19100

19103

exams. L0. 4.3,, 1971

Q
Tho In South 91100 H30: 11:‘! hood.
om» llfifl (08115!)
I1. Ago ooupoottaoa at tho oouorotol
catch. on: tuning of tho otooko onl
suggested conservation. Auto 1. fig.
Ml.-o !(1)I1-31.
mtthootuundnnnborotovootlrtoh
h'1'1'19l'- i- 1.0 ‘I10 130 E300
ni 91-100.

novonth edition (novuod). Olive: and
B03‘ Ltd» “£339,350 35‘ PP:

An accent at 1:110 box.-1.-us tnvonngattono
eonaootod at Blynouth dung tho yours
from: 1926 to 1933.. 1. n;.u,g],. uh
M-. 19": 509-304.

Contributions to tho biology of the
Philippino Archipelago and cutout
130610!!!» Elli.» 2-3» 351- Wm .11‘¢'67,o
D10 liproduktton do: sohono
(rlouronootoo platoons Io. ). jug.
14.;  mop 3359-141.
am nproduktzoa do: Sohollo
(amass: manna 1-. )- mu.
flaming. MIN 9: 217-124.
Food of some donotoal 23191100 from tho
tmvl grounds or! Goohin. Lfljfl 1.
353-0 .15.’ 3"'37



a.406 

«mass. A. mfl 1952  soaqong. enema in the gonad or
"3’ in‘ % comm Indian an tun, §g_t_%gg3g§_gg:3
‘ammo. 3.. _o__t.__nJ_.~_.1974 lhtu-atzm earn 0: the cut: 01

RENEW; mmflnim Jinn» 3.1.9:.» In!
mp 3' ‘$3200

‘GRAHAII, H. 1929 E13100 on up determination in 1103.
Part 11. A natty of utonturo.
£1930 @391» Ill." £:$fl.- 11$-.0 I.“
a, "(,)3 "50s

emu. 1!. '95‘ £1: £La1:.:@= am: :.n:.v.n:.m3.I.n..I|..
mum mu<.!.n- Edward Arnold IM-.
Lbfidflfip ‘37 Pfio

swan. 1- me mnmuzmmmnnmm
London, 7: 273-512.

mamas. 3.3.“ 1952 The biology at the Dave: M10.
fiznm umzm (banana)
Balnllo HEB 399. also 333- WI;-a..fl5.¢
1-4a.

*:1...':.B;=.\-252131519, aj|.n.r. 1938 marine biological tmmy pronoun
in the tropic!» mu. flaillfi £201-o
1: 65-67.

HARDING, JJ. 1949 The use of probability paper to: the
graphical analyst: at polynodal
ff.QuOfiQ¥ Giltlibfltlflflm 1} Illh luflnp
32.!» 355-9 33' “"453

*m.%l!. 1.3. 1946 Report on turning surveys on the
Patagonian Gontuwntu. than. 21.1%
1.09 no 32""°’o%



HAIDOG. I.

manna. 9.1}.

momma, o.rL

HLKLIHG. 0.3.

manna. c.r.\

HIQKIAIHG, 6.1‘. 351313B. IiII’.i’flB$Go

1.21113, R.

31611‘, 3.3.

1971

1:930

1933

1 940

1 945

1936

1 936

1959

Gonna ggturut ton and home!!! induced
Spawning of the gun crochet.
h.I.&1JA Imlfllo Ell» nan. EMI
EILQIO EH-I  51")’ '57""m0
The natural. history or the Inuit.
ant 111. seasonal changes in the
condition of hako.  131$,"
Jmfifln. an. 2- 12(1). 73 PD.

Ago determination and groirfih Into.
!mL- lm2.§:=.~- Imm us» an 11fl-'1°

The fecundity at the hosting at tho5.Q»'o in mi W0 ml
LB: 313 “9"'533

The seasonal cycle in the corniuh ptlohuzd
nllslymm wulbum to 151-1121
3355- 913:9 H‘ “5"‘33

Tho ovary as an indicat or of spawning
period in tunes. 1. 3. Mn}. 1.map “I
Ace and growth or the use. magma
mg; (14 8uoI:)1n the lake: at the
north-eastern highlands, iuoonitn.
D..§- m. 221-. .I§I2"-3'7
Draft rumor? of tho intorxzatimal
training centre on the mathodolon all
techniques at rues:-oh on mutual
Uiuinllzan). H0/59/2/14o3a126 pp



BORKILL1 3.

aomma. . Lin
lI.R.  317”:

A.

, P I‘8OBOn0

JHIKGRAN. A.G.

J31HGRAN.‘V.¢.

JG!.'T.J.

Jon’ ‘CAI

30533, J03!
3.3.5. 31518.

uow4;u:§i‘¢f.n. Ah

1910

1923

1 950

1957

1961

1 957

1 940

1951

1950

- 408’ 
Roport an the locale: or a fishery orllno
along the Ihlabnr coaat and to thc
hcoadivo islands in 1908. mm 23]}.
an... 5 (4): 71-126.

A ooutz-thution to the 1110 history of no
Indian nardinoo with who on that
phfitoa at the nalabar count. 5393;Emu any 11
A otufiy of the :30. growth, sexual
maturity and spawning of the wehavotu
ciossswnzn mmmm) In the wt
of Pawn-o lam Amm  239:
an» El)... 2 (5): 391-437

Tho ribbon fiahu at the family
f1!10h3fl1'1dQC Of IBQ3-3:  309 B0
E5910 élfiv .W.k~u 335 PP

studiea on tho Icturzty and tooulitty
of the ihnsotio anowm  nhln
(Hamilton). Lfl,1.an 1. §_;.gh.. 8(2):29I-311.

.Age szietoraination at the Indian I110:
cam mum @313 (Ham) by Inn
of :3:':a1OI. fljggg. 1133468-469.

fiwcrition of shares perches. Bgmyfln
%0 0.12.3 286"36‘o

Pelagic nah 068! and hunt or ‘III!003313. in  Mop o
41-69.

The use and growth of bsinlllll
mum. Rxnnnl. manta -III
Vulcan. on Bhovn 1»: their
otautho. 1.53:3. gag... 12:59-73.



so
Join aIt. “fit
Jam 3
2.1.0: life?

‘Janna, 12.3.;

‘Jamar, ms. am:0.21. Gllflfi.

JUNE. F.C.

EILGWADE. P .V .

KAHAL, MCI.

1937

1900

9951

1925

1885

1953

1964

‘969

- 499

Ohurvat ton on the branding hunt: and
diflhpnwt or certain buotuh tutor
tuhu at taunt. Hunt. 2:39,. 351}
mm 291- mm (mm. 1939). 3(6):
261-289.

fill at E. 8&2: llflllllflo
in Suture Uollorvatton and Auntie
Scunou Borneo. Trtundru. 760 pp.

Note: an the biennial and. uvolopunul
Inna or nut int tutu. 1. $3,
as» man. 1(1)! "-83

Paun uahu tron Lon Niacin nutty.
Oalifornho  ma. an» un
mo g *3“.

-Synopsis at the fishes of Forth Antics.
E329.»   mm. 1&8 1018 pp
iipawning 0:.‘ tho yellow fin turn in
Hawaiian waters. gm;._§m,3,. ._fl_._§.
ggn... 21 ('m:4'7-u.
Food 911:1 feeding hza,b1"m out the India
on sardine. ammua mam:
‘&l°3‘°5-'m‘”- @153 1- 2113- 11”)”

S'buc11eI on the age and growth at
sluszhtnn n1.nh..(H-I.) from the run
Yamunu at A11|ha.ba.d.__£';g_q.,
3n_n__. mm. 35 B: 72-92.



KARABDIILR. e . 1950
‘ID 7.0.1’ *

mun me. an useDOVC B C

KILL}, OJ’. 1959
3.3. Hour.

AID

ms-ml. «fa. 1947

*x1s3z.ev1q, x.A. 1925

amxssiixm-rnxfinx. B. 1957

KU'.!RALIh’G-MI,3I...D.K. 1955

umz.1:Hao1.H.1:.x. 1956

nmnuxuoyx. 31.2) .x. 1961

-410 ..

Mudtee an the oversee of flung fing
hggfln (she!) in relation to he epon
ine habtte. 1. mg. aux. 1a(3):21-a4__.

.0

the reed end teeuna hence et {fie
Ifllm. (3hI')- Jfiln I.-Elfin 1(1)!

Aaeendcrovthottheged not (@333
urine) in the can at 113130. fig}-mm.
155- 1113» 11313» ER-o IR U5‘-)3!-31.

on the pence:-a1 index. or condition
factor. as employed in fteheriee biology.
mun. 18370-00

Materinle on the btelog of the maple:
herring: - I. flue fertility ef the vein 
euvtan herrtnel-e mama mm. Inh
@_t.. 2(1): 15-55.
fishery resources of the lianeetezen
I91‘-“W  in 3&0: §.(2)3239"3’,*

fithe food of horse-unfieral. fin.
.*?.BE- 3.31-I .?_‘.““6"“7

Observations on the food and feeding
habits of the Indian neflerel.Sen (Raoul)
i-.-'§221-  Elm» §(2)'«‘99-‘|05

Obssrvatztona on the life history and
feeding habits of e plankton feeder
( gfln W7. :1 Val.) Ilfil
a note on the nethod or commas '
stomach contents of use 1.113. flag}.
z‘%.9£- 1%!» 1!“)! 24-53



I-I aul. 3.1:. 194?

us mm. 3.1:. i951

LII. 2.11. 1920

mm. 5.4. 1953

....+ .937

no unseen. .r.aJ| 1957

LDVIRH, «LA.HI

HAHADsvu . nip 19629.1. caacko

HAWOIBA. J30. 1953

-. 413 

The determination at :50 and growth or
thq porch mm nnnsnu) 220- tho
annular bone. 1,. 1313.. la}... 11:.
Rho huth-weight nohttouhtp and
unload. cycle In and night and
condition in the para! ([333 .in  M19-9
Aroviovoftholuthodo otagoullflglemrth
dotorninauan in tutu hy man atIoaloi. Q III. 2;
London.

Pee.-nudity or the Human rive: chad.
m. Ben...» .‘£.«.§- Lllho l’1=iIéJ.- m».
3338.

Vcriatian in the =:>hem1<:a.l cowoeitzlon
Of herring. lo ,Z;h;. 2321. fig. fl,_§..

Pocundity of tho Pacific sardine
mmanh Ihfio $2..
IB.‘E.!.£1££- flab am EIM3» sun... 21%
IJH:-: 5.7. (127): 425-449.

A pxnlininury report on the biology at
the rainbow sardine.
Eflflfllifl (E1°°k'3)~ 9.91.1-t flint U330
:1. m. 12;; 333,. 1957-53: ‘T7-85.

Thu toad and the feeding habits of tho
so—ca11od Intitnn Salmon,
tatrséactylnn (8231:). £..%,'|,. E93. E15.
:8 1:3-152.



HLIKMII1. to-‘O

‘nun, 3.2.

DIHOI, l.D.

mos, 24.12.

K03!

HERA. K.B.

"nor.#;ow, .:.n.

1 970

1949

.512
fitudian on the .....;..1 changes 1: the
ovate: or fimgfi fig H. from
DC} Rt! 1!! KEIHB1-to me is mine;
11 (3): 110-116.

flu uohnnioa 01' environmental control
of body form in tubes. mfl. gum};
m. .l:;9_1u fig; EN» 31- mm in.
flno IR! '09‘

1950n flu use of bond. other than otouthn.
in dotoruning tho ago and growth into
03 1'5-°h-9- 2- 2923- .1.m- mm» &-o
15,: 311-340,

1950» Eioaoniau or the poo:-cod (mm

1953

1962

1951

9mm 3;.) or the nynouth ans.
do flab mm. 421- 2.3-» 321195-359

An aid to the idontiftloatton of tho
riches of India. Bum and asylum.
II. Glupoitornou. Buthyolupeiforueo.
Gnlaxiirormu. scopclifonca afi
Ateloopiformea.  133% mg... 59:

An aid to the idontitioatton or the
canon commercial 113210: of India Ifi
Jvakistan.  ,I,_r3_€Lnn mm. 57 (Parts 1-4):
1-420.

Tho biology or the Iaondxozn Ioulpin.
_l_§_z;gmm],_\u s     ,_ mtohel
with 9. discussion of the Bouthotn
flow  Trash fishery. mu.
unsm. mam. mun 11(2):!-89.

'.;l T ~ ' . ' .,-l



e £030‘!

HERO. 1.3.3.

3513. 3.7.

ELIE, RN’.

um , RN .

NAIR, R.V .

R.3UBRA!H!.i\E'YANRe ve

NeAf1‘AnAJAH,1AND AoG.JHII3C} Q “ .

PALEKAB, v.0.
URI: D.V. ELI»

1955

1957

1949

1951

1952

1973

1955

1961

196!

¢‘43' ..

flflflu Department et htenel mun.
Ganhorru; 349910. p1.56.

in gym. at in mm. Dovaflvui
of Agriculture. etoct and flehenee.
Port Hereeby, Her Gutneea 650 Pr.
$11.70.

fine growth ring! 0:! the otolithe of the
C11 99-la‘-nCe me me. _1JI9I|1'e

fltudiasa on the 1110-hiatory, bienolmlol
and fiehory at the white eardine.
magma wuv.)-» 2:23» @391.
Elan Emu fifl $131.38» Hnénli '05-"!

Btudies on the run egge and larvae of
the Madras plankton. 2,2,3. fig“; ,fi.
§_§-_,‘L., fifi 13: 181-208.

Lfiéfl  (I5.-‘MAE E39123! M1 flab!!!)
OSIR Zcolngical Monograph no.2: 107 pp.

The émtoa   Glove.
an infiimtot of alnmdenee of the 011
sardine. fierlh  WM 8'»
V9.1. 233. §g1., 35: 41-42.
Index or preponderance - A nethod at
gm.-wing the food elements in the stoned
mnalyaia or fiance. Ln&|£,. 1;“... Q (1):
54-59.
Studies on the saturation and spatial; at
an mu-n mung. wan: mm
(forehal) tron Kane: Hetero. zggplmflfi
‘$3551. §g1.. 54 B: 76-93. %



31.3353 Yo ‘IDInk A

H11} 7 3: ABKola ‘ XIII

?lEIfl“»"5h KID3.30 V ' KAI.

9 V1.1.

rznmaz, n+3.

exmt. awn.

rant. {.1 .n.

D114?-A‘! p 4.‘? aria

I 353

1963

1957

‘I952

W54

‘I950

.4” ..
uncanny and unsung pa-and at(Hula) II GOMIIIIIII
by an-dnutcr Ionurnuntu. Im.mu 3 Item 143-094.
In onus: of Banbq and: T
@3331) and than relation to its
apcvuac habits tn flashy union.
£-hI.!- in E0 00-74
aatmrity of   hr. &
val. in  watamo during dittcrut
months or the you. ;. $3.3.
£35. 5, (2)0 8174!‘.
En the new of the natural spun III
the dawmtnauon at an AM grunt
"3 @913 B.%*flH. (ill. 0 Ilalo)
£~ .E9.!1§.- £95.-= .&l2l'.- 3%-0 u‘
192.-316.

Uopapada pwuttie an India lulu- is Efliflflo  £111
d"‘fl§ifigm. "“ L 1§56-15300
3:. c:::it1¢_ua of the mthnd of cud] if
flaw vi‘ ffifllhafi. i.  £93.
g (2): 335-200.
fine Melony orunguynllut
forskal with notes on 11: flnhlty ll
mmzgul. £&v.M1- 23!!» §.9i~ Wilt
(2): 18%-217.
fusion; of the ammo.  guflfi
{£333.} of tho rivw Howls. kflfi
lo Elli-o 5. (2): 309-35!.



‘I80
PRABHU. rm.

PHADHAI. 3.3 AND

QL3IH. 9.3: I

awn, 3.3., an;. cumm.

RAG, KoV 0

man, ILII.

‘I 955

1955

1955

1 957

1961

1951

1953

415Q '‘ an

Sono aspect: of tho biology of tho
ribbon nah £_g gunk (row.-shit).
hélfllo 2m... 21‘)! '33-'53
Ilntunt ton of intro-ovoxtu up and

A spawning potiodtcntoo in non tubal.
fllfl in fills: 1(1): 59-90.
to: to tho otosu of usual Ioturity
01 mmmm nnnnuc. )
Apponau - I to papo: by Indian.
3.). on tho ‘mutual tubes: of nun’.
Iflfi in Zlllu 1 (1)318!-18%

The Holes: of llfltll mu 1:
Cfcloo-tel» lune halo an-.Jmn.

Spunung traquunotoo and‘ brooding
ooalonl ot oono rush into: taboo with
Ipocnil. 1-otoronoo to tbooo ooouxtng
inthoplohll otflortbolllndtoufljfi
19 ml‘! 5.  Ho
studtoo on tho ago dotonmntton or‘Q1191’:  I   gm
(Locopodo) by noon: at oooloo and
otolltbl. mule nun E
‘I21-12‘.

.1

Hand book at oomutottono of biological
ototiotiao at run populations.
1131- an.  an» In "9:



smwnx. xLx.

amount. :}.1:.

anmmw, gm.

smuu. $3.

smmn. km.

1904

1954

1 957

‘$56

1 949

1955

1958

.. -4‘1l5

on tho cranial utooloa at theme at mego. 23
2110 food and feeding habits at any
IIIi|.1ota, mu; 3:133 Enlutcl Ifl
mm main: 311*II- Lilla 1-nu.
lU‘74’o

Eulogy and tutu: of use any nunotu
or Bonsai. I. ntoloa or an]. an};
fiuuton nth noun an an tunes: in
B-as-0» mm 1- mm. 1- 160-307
3191051 and tutor: at the any
Inlet: or banal. II, 31010;: of
mm mm: V-1-not-um minis ml
loading and nnturtty in rihtlon to
into in the Iucculntuu at the rainbow
an-aim. %% lflll (cunt Ia.)
i0 $1 Run 15' 35”‘
observation: at ‘hi ‘ahead’ tuber:
otlnndapu urn. 131153 1. 21.3}.-.

as tho 8out h luau noun). unholy
for molten!-. %nJ.l.ILu haunts:
(anion) toguthor with not» an the
biology or the tub. 35$ 1. flfl. .
2‘ ‘-a5'c .



snmmm. xx}

Bfififlfl, O.

BRSHAPPA. 9. A
3.8. ERIKA

SBELPPA. GoB08!  h C

Go I?‘B.3. ERIK‘ o

snlraol. 1.0.]

SKHB, 0.1.

suzmam, mil

saunas; no+ I.

3 959

1958

1951

I 954

‘$95

1951

‘I 9‘?

194‘

1964

.. .417 ..

31:0 at-cups of 'ohoodn1' tan in
dtttorcat nuts in dutcrut looalittol.
13113 i-Elihu 5!‘-39¢

oocunonoo of growth check: in the
sonic! at Indian nokonl. yjuinzflng
“$3151 (°Il"103)o $9 3300.?‘
262-263.

Ago dotoninatxoa studio: tn tunes
by noun: at union with Ipooul 1.-otoronoo
$0 thO HI]-EUIS .0100 go me; an!
250-253.

studio: on the an and grown at tho
11:1-that cola. mum museum
2» mm 1- £23.. .1: 145-162.
smug: on the usher: and biology or
Malabar -ole. mmm alumna
Day. mm 1- am... 3: H0430
Tho roctndity or thuplnioo. 23]].
Juan» Edna 113- In 17(5): 1-I7.
Return tron actual spawning or am
thront trout and «stun brook taut.
Sam» II-’ Iiflo kn. 15.8395395
Elltllliall fl£%- I.-% H1950):
Tho Iota state 0011030 Dunn. Anon
1-405.

Ind um tuna; nuts of tuna tron
‘crawl catch” in tho Bag of Dental
nth oburuttou on diurnal variation
in the actual or toad. Jfinfii. flflu
1.!.(" ll 277""3"n”



* 413 _Q

‘svnovmov. 4.1. 1952 Olupoidu. nu. an. an; n.g..§..§..1..a.
39:42. 2(1): 1*-33's

rum. 2.1.3! 1958 on tau and or gnu gun Clouhul).
Inéfln 1- nah-. it '07‘-"'5

rmn, 4.1.. 194.6 A opnoitic cavity named to: deton
mining ammo (oouditioh) Ln’ hozrilc
(Elma mung) 1- mm. an 11-33»
; (2): toe-144.

mm in tow 1950 in food and tuning ronuouahipo at
tho fiahn of Singapore straits.

Mn 1(1): "55

the gays: .5... noun 3. 3:. gm.114 pp. 1:1. 0.
1110119801. D.LI!. 1943 m am; 1g, 13;. and at. University

Prue, Gnnbridclg
mnomsoi. Wk. 1915 A preliminary report in the history at

the halibut mam mun mu.
arm  in .1311: E75499

monson. 4.4.. 1904 In poriodio grown at coal” ,1:
0553.58. I. I3 ‘I40! 0‘ “Co ‘on: ma
.Q.!B- Eula» 1' “"09

vu.uc::nn:TJ 1341 an. :31. man... 20: 467VA! oosun. . 1929 Life history at the honing (jggggfifin
33319, In Sun!) of Into has n
rtvoalod by in union with 1 ezitiquu
of in ocnlo method. 31],]... 2.1. &.
lake--9 448 255-433.

1959935113. 1’ .5.



VARBHBI. ‘#.J. 1961 observations on the biology ofmmmmm (Gui). willit mg g
nnonsn. La. 1913 no fecundity or that llohn. 1;)”

mm (Eanutu). fins» man And
Elloo 11 3(5)! 214-33‘

vnnnuzuhu. o. 1960 Studio: on the food at noun;
rohttaunpo at tho taken usual
0!! that on tho hubs! auto.
3131- an». 1(3)! 375-30‘

ulnunwm. 3.3. 1955 swans no can «put: at the cannon
anchovy. Ehuumn mm (31. -M
8chn.)- mm 1-nu» 1: “-9!

LI. 1'. 1950 Pool tutor: and ligation of 3 tot
futon ottholnlruoonfl. J,.§gj,
moo up 33 59'63o

p Po  Foofl of th.  °‘ WJ.» mmmu. 31. M 81-95

:;.uruu¢uum .1». 195:» Food of name Iudxno. i. mm
mm. 3. n (2): 232.2411.

wngvfl. I. 1953: Food or the Indian mama. 1.3;;. any '3 n
V1.11!  mm], P. 19535 Food at tho uaunaa of Indus court.

10 “way ‘a n  29*”:
Vol I LLAIH7, In 1930 A quantitative theory or organic growth

(lnquriu on growth Ian, 11).
nuns nm.m..1.a (2): 161-2‘!



UALFWD’ halal

‘nu. ‘QInt. D) In .
wnnmnn. 2.1.1.2.

C
WOOD. 3.

my E08030

1946

*9‘!

1953

1930

1955

"' 420'

A not graphic Iothod or duoribilg
the youth of minis. 31.21. hfll...
m (2)! 1“-“"3

mmmnmmrmmmn 15 I1 '.’  ’po
8 revision or the mount round honing!
(Pincus Duuunioriidac). }]].L._§,:1§_.
i0 (H11-J21-J. JR (‘)35°3"330o

Scottilh herring shoal! - pa.-upavning
and spawning noveauto. Egfiflfl Eu}.
E0 M3 IlVOIt. I0.‘ ‘
Maturity and tocudity at big-on tan
in the Pacific. 3].. £91. 331...: Ll.
£131 am 329.9. m:.. ma so pp.

L

* Hot rotcritd to in original.


	STUDIES ON THE SYSTEMATICS, BIOLOGY AND FISHERY OF RAINBOW SARDINES, DUSSUMIERIA SPP., FROM INDIAN WATERS
	DECLARATION
	CERTIFICATE
	PREFACE
	AKNOWLEDGMENT
	CONTENTS
	CHAPTER 1
	CHAPTER 2
	CHAPTER 3
	CHAPTER 4
	CHAPTER 5
	CHAPTER 6
	CHAPTER 7
	CHAPTER 8
	CHAPTER 9
	CHAPTER 10
	CHAPTER 11

