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f|}Echronor.qic.I

aa ah!in!s, 3qurds and cutt1sfl.he6, 'hlch ln c.uqht
c.n.sptron, but also lor dib

(CPUE) of ecddicalLy llporbt slEcj,sa .nd qrcup3 of

.!a!tfy th. curFnt statue

dyneics of 1nv€rt.brak fr'heries.

Fi.heries, tbailed.
to seren hajo! rnwrtebrate

alhtcarr! ft '
biemlar inclerents calculdLed, fre

sizedshri4s,



fl! @E (Cltch F bit of Effolt) it.tr se oorkot c d
lNcit.bEt Etsh€t1.. !nlt, |ldtr. Flsh6!1.5 Divl.ton,

bpdbnt of Frrh€rl.., th.ll.rd- n! 3u!v.y va3 c
r.*aidr v€3.r. liu{.t6 |

soder 6t 6 !.rre!. rltn
ol 93 qldl b., eit iURel .nqir.!.f 160 E. th. Gsl. s- o!.rat.tt

r*rhq, rt ott6! trrsl ol e@ ib.ign eas
u.ed, rlc)r 1r 2 @t!. otter-b6!d., &tt a porysthylE ret,

!B held rcle dd sto6it !op.6E 34.30 dd,al.so Dtr€s

th. Iilehtlftcatld of .p..i6 .rd @..utlns of body ,.rsbt

c4.mptton) &it tra3b ftsh {fl8h b6r@ the
ft.h ba!k€r). rfie inv.tte! divid.it tnto .n.rac.ss

t'l €ffort ibb .f trE ltshtus !r..t siasett 1! @Eld
fiEhel1.8 in tns @lf or 11.I1&il .r.oify l}B lsu.r

cr.$&1ad b, tyF or bo!g@!t.

!h. fthlng qbu& for lhri4pr by otbFbo&d t!dr.r. sd
for squtd. a'ld dtuen.hes by ote!-bolld sd FI! t!a'r.r. ,.t
Inwstlg.bit d tl€ b..l! of Er.ti€ .bsd.!e of ..t.i. xd fhlrry,

. t t@bdby$r ' q r6Y .8 t fua t . l .

sh r i& ! ' . r cEdrv idea inb l

orE 3rEcte. ol

PortBu peXanorc ed ct@lbdn9 fe?tat@,

s4uilrs eE ldertlri.d .. Edpia.quilla hdtpe!
)MtaqqdlLd 4pd 8d ortto.qullLa dood*Edi.



2t odrlq.d.

sqlld. Eh rit nttrt.d * rh!.. .toc!.. oE Ibaiqo sa
@ .*.r.r .t s.pa.t rtni.,

ottr.ft.n.. beronE.it to frv. !!.cr.. of s.tt4 &d om

et.P!s.s{ldnotb.ld.ntlfr.d.

tl! l]lc. ol l.bnt1lt€d 6!.c1.r of llrg.-siz.tr shriipr,
.E lr.ba tn 1,!1a 1.

r.br. r. sci.ntifl., Elgrt'h $d tll.! |l.D! of .6olc.rry bFrbt
ln rlr drt or lta1ldd

iihr

!h!j'F .I|d c.I i:r.?ds lise.d in T.!'.
.rr .p.ci.. of 6q!rd. lnd cu!il6!isb€. {e
iDPoltdt'p.cl€s



lw.t &.a .!d . 9rld .yEta n. .dopt€d, |nereb! d. tFvr opeation
ya. @ituct a h.:ch srld of 22s.Er!. rtl6! (77I.?5 xh.). Frd ls?6
to l9?9, latdm sontnly &
b.ts.n r3oo rril 0600 hou., dtn aldt €teht ba!I. p

only f.u! to !! .p.!.tton

E ' regd rn to f l v .&a l

i soE id l ' q }Du ! , dd tne
eE (66h !e! lhrt of Effort) il€not . c.tch tn t1l

rll cpuE data *16 c.!.uJ,:kd $ie tJE lolrdie ne$odr,

1) AIr d6d.s] crftn€ c$ €es@Iad 1!b s@d f !.h,
€!h.Io9.d., for

2) Fou !rjo! srdlr

3) H!5ibt dd aktrlluu
I'polbt sPci.r of r4e-sizeit Ehr!ry3 Ere

a) tne ujor sp.ci€! .r
..l..Ed for thwrtie.tinq oEir hablllt ud

.r.! 6 a bidi.I bar. (rs76-r$I).

lgulds$itcu&refl.h€3,

!h. IanctnF ad $. crlr! d'ta Er6 tB.t d as .6pa!attv.
s l rAb l r i t yo f thod .

!El.ct.ofotb!-bdd
rocrry! dd e@ d.t.

EE D& lEg.ldris invert s.a& fi.h.fi.s by
olbr.bqIabdrrng.



l a . t l . r dd l l s3c . t .

r&dirE. of ltim tlwrt br.b.

by nq-le.ftd bo.t. .nd $tiE tnautlml g.u. $d mtnod
.r!.!dtng !.rlaly tn tjr or

crtch by otb!-bolrtt tr.rlr lrcFas€d eradEuy
and Eached th. peai ot .bout lal.ooo h.trlo t6r o! 16.6 !.! mnt of
ine bbl narine catch by ottorbard tr&!. !n 19?6. sr'c€ then tne

.1.9 (t.!1. 2),

edrrorEd qt4h (Etrlc tor., by othrbotld

cn.t!es.!!de!h.ro'od.dly
cers.ropod!: sq!r& ed curd.frrh..

tuins e t.n-y..r p.rlod
caech6 aver€ed $our 7,t.
@dic bns ro! c.drr.Dod!



f u u l c h $ g e . u r J d h g E o f n l v . l i 6 l a b 6

chans€. tl tadrhgs of
ln tne Gul! o! rhaildd. Dlta for r€v6. hajor slouP3 of

.h!i'Psr squt&,

Mhqr ch-ss ln c.tclr (metc tu) fo! $En Gl.r qroups
tn tle uf of rh:tr&d, r972-r9a1

'r i,r, : hb of incre@rr
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se@nit1y. In rs77 sa 19?3, tn. total lddl,|g. inclea.€d t a
r r cbs f . r r * ! ' ga lap rd

slrll!, c.tch. :rtidry, tlE bbl ledinss dFi,ped b
a lGt of .bout t30.o0o atdc t63. r1rl. ddv&d t

sh!r!96, 6G11-.rEd 6hit$,., .qut& dil cuttLflsh... !dr$Ir, ln Ie31
tli. bt l l.nd1n$ grw aq.b ln aeolilare wltb th€ tapld 1n !.a.€ tn
ca tcho fe r r . r r4dsh r r4

a fluctution !t trryed Int lvals,
bt thlr of sdr-dz.d shrrr,!., vhich
of .11 i!Ert€6!.b€.

lhloh na! hav. b.s
sF tlE mst '5sadt t' tna catch

r!!g.-.taa dh!t!r!, 6tch rcs also t@oltdt in t]'.
3hd. r.alry tx.

catch of four b.jor slourE

dd r.!!.-8i4it .hllnls c.ught by alff6nnt rlr8 o!
p€rred fs 19?2 to 19ar. fh. s6d. u.c rn t!i. sdy.ls ar€ ocb'-bodn
rE 1, Fir reI, b.& tl&r, shriql qrD.6t, puFrr dd 6th.r sears b8t

tng6hr i4 l i n
77-79 p.r cent ol leqktot€d trart€r. €r.

re53 thm ra mt,.6 lorq.
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e ! .9 . !d6 tneQtcho f

of arl-s.a$ !'oductton thr onstderation (1a!1€ 5)

by.11 s4$ (A), by ottor-bodd 6.rrs (Bl, ahd.s a
F.!c.nbs. (c) or btll produ.uon, reTr-1e31.

ote! t,!,r ft6h€r1€d hav€ be€n c*!t.<r our ,ttx a vi4 to
c.bhlns shlirp3 a3 {61r .. o$.! daelrar 3p..i$,

redhss of lhri,Fd r,a3 r c

shrjlLP'Bughtbyotter-bo:
f.cts: r) rn iips (abour 6,300 netric tons)

srEirps (:hout 29,oo0 ncLr

4 )  i n  I 9? t  ao r  19?3 ,  i hc

in  r s77 -1s73 ;  € )  l n  r * r ,

l r r qe -s l zsd  ones  (3 .3  i o  6 .D
tthes) tludgrdt Lh. ro-yc& rErld ait rhis Lrend is conriouine.



rh. shlilg grII net ro! 1atq.-512€d shrir€s
for ssr,l-sl'ed ehrt4€ l'lort:rce, but tla cabn o.
@rr-.t,.d shrilps by push-net h.s srm reE*alry

{R . t -  r93o  %E 2 . , t ) .

.nrl@s uch,ted alout ev.ry

Ihe ed .r &crea3lns

1.2 squrdr hd cuttr.fleh€E

salr-rrbd 3h!t@ catchos tn 193r uy
at flFt captute

d€Glolinq ory

tradttlonlr f tsbfie @thod
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&cord i i s to tabk
in .adpeabt6 !!.po ids! ,h 6

rs constst.d natnly of squt& (tn6 outtr€fi.h
catcn by pat! tlayk q:s .nty 30 per cent ol th. are!aq6). Ed*r, th.

ln lddtnss of squids aid cuttlefishas causht br btn
tti6s {3.. tall€ 6 sit Fig. 3). tulins 1972-1977.

be cad .6 .quitls by 9air trdrs was su!6!ior to that of ott6!-bodd
tra{ls (a!dt 1.2 b t.6 tires,r even tho@h tb€E reE abdt ftv6 tlms

oat as pat! tr*l bats.
a. ab@t harf as 0u.h

uas hiqb€Et duins uE !€rioil 1977-I973(aboui 47/oo0 ald 3o,o0o neirlc toF),

.:rs {1979-1930). th6 catch6. of 3qLt& ed
( I . 4  t  1 .9  ad  2 .3  to  3 . r

tines) thd thoge by !.i! t'elsr sd cotnctded vtth a lfuh hiqhdr lub€r
of otr,-berd trarl rtir (5-6 tifts). fi*€Er,

about 37,000 mtric tom fo!
c bns fo! cutueftshes.

lddirss of squids ard cuttleftsh* trc!€asoil to h€.
(ahout 44.ooo dd 24,000 mtirc tds re3Fcticlyt a3 tn tne !!4iou6

T h e c l t c h e s b y p s b - n e t a d

tne l&dinss of squtds ard cutu€ftsnes

rilortdr dElns tlE $rry
1977, inidcatins uEt p.tr
celharopods (pazticuldry squids) ib tni6 resid. Neve*heress, the

of cuttlerlshes by ort€!-b
(see r$res 6 &it 7) otteFbodd trawt is tne 'ost

fo i cakh inqcu te f i shes ,

epba lopods .a ta t l i eo f .n inc ! . *e
j j ] t nenunbe lo 'ho tno t te



. 4 . r sm l t - s i zedsh l i l l p3

rabre 3 qi€6 d6 €tch c6lEsitt6 ib P€rc€
sall-€i4it shri43 by otter-bodc tlawr€rs th ttt.6Ir, re7e. rla it'ta
rere rre€d @ @kuis |n flshtnq Plers'.

rabl€ 3. caeh cdpositim (in p6!@tag.)

6,r,000 @trlc t6.,
imer cuu lesas r. rr dtt rrr in riq. 4). turr-sizeit

3hliiDcatcrr€scam
tn ttF Gx!r. reas v ad , rmked

tni'd and roultn !*pectlv th€ ea1I-sized
less th ' ' 25 !E . c€n to f

gh . i npsGr6 in t ]€

stablteheil in en Frovin€s as fo1rds:
II; Chdtabwt and hydrsr r3a rrr: chon Burr,

sdut 6ddo dd Pnetchaburl; kea Iv: sur.t lfid!
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. . , 1 ' r q . . 6 i 4 d 3 h ' r 4 !

t br. 9 ard Etgu!. 5 gth tb Fs€rt 9. c.t.h coporltlon tn
1979 lor ujo! .peclcs or l&q.-st4d rh!i'p. in tJE c!lf.

r.5rt e. c:eh cqEsitto (rr Fi..nt{.l of djc !Fci.. of rare&3i4d
lhrhF in th€ culf, 1979
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!!:l!

,t:E

orber.. tu@6 r@o.lo., P, iqdifu and P, k isa.ttlu

. h l i ! L p 3 i b b t a l
v.ry 'cl1 (re.r tlu! ro Fr €.t),

.DEct s oa seN. Pa@, t.e. P. tursaa.wio, P, o@bul@tw
^a P. Lat:'tL@A$! anr txft6 s!ac1* of s.nus Ietq.@6, i,.., M. affini.a,
, tuit .t\d t4, tr&ftitb !l.)€d u t4,ortdt ere tn trs catch of

1.rqe+i6d shltnp.r
the tnrt ol I!@4 arP. (r.9 6er) . A69
PewB s{E., P. re g4i@16 ad P, aarbulcdtre

(& . ! s r - l 1 r ) .
v.rr err (k.. thd 25 !.r d.t'. tus tbtq.n@u .ep., It. alfini.
. d N, nnhtudiu ttqdDt wttn a htg6! plolortioh or occu.en€ mErlbq



'b.a-F @w 6d .t pe@ Epp. (bs p€t qrt wr. qugnt :n
:l: 11:1'l oE. r _ trr), b,t a6. r!6tap@ sFF. y67e c.usht r!

tne drr (;sp6ci.rrv ; k6a rv)

Etgle 5. siEcl* cdlosttloh.f t&ss*tz.d shrs!,
clwht in fire ftshr,g aftaE by oter_boed
trdr5, r97e. f@ Eize of eeh cilcre k

specres is qiv€, in lsr

\-*-t#



cdcdtntldt .f 8tElry€ &. d.t.di!.d tt .Nir@tar r.cbE.
sh!t!p€, Flttdl&ry 1n tne lw..rl o! ydhg .t.s.., t nd to !. atriact€a

atD rwtd. tr€ dilitFald !!t !ta1 rttl NEl6k for tw..tle d r.odg
rh!&p. Ir ucir m!'.ry srutt.. 6!ch condtuqs !r. foEd tn r!... rr
.ril IrI, rhtch d. !!od!.ttw€ *.m lor tu11-3t2ed lnltlps In tn cuu

ri lE slr ta'6 tlut lego-.Ir.d rhl]r!3 6f
La.tqtutu .w, t.hd to gaths tn d..s of lug:Et Gter6 or €dtrr..,
ddnd drr i.r.!4.. tdd b &e..

4.3 squid. &n ortr.ri'!..

i.br. 10 srv.. th. ctroE c@rEdtlm, tn F.E.nus. t.d.r ol
alrld! .!il dtt!.tkn .. nE a.b q. .htiln d rr . .dprhg slld.y

t!rl.!. t! th. qrrf I' 1931. fte al.kttdtlo 0f
ll.htlq glond! 16! &$till .nd ottl€rkh€s *. gldhrt mlf.Ebt ald
t}ut of .h!t!pd (rtq. 6r. trl. dlb sr. ba..d d Mr*.ting r.search on
Ltitlq3 .t Din ltEhtnq pte.r.

rr*rig pr.E h.E b.6 €rt bltsh.d h turv. lrdtE
lro tr tlrt .rd chalt liEl
s6ut g.lls, rh.tcr'.b!i .id k:ch.p hirl x16i are. tvr chulhon,
s!.at thlnt ard Na'.tFn sl flM sonqkhla and pattet.



t.b& r0- eE c6Pdltt6 (tr p.tut g.)
dr.&d by .&r'i,u,s suEy le
re8l hd.9t d flo Et., 193!

a) ot6!-hdd t!dr!

o f .qu i&ua . * [ . f i sheE
.qelclar t!&r.!. tn t-lE curl.

squidqtch€8byotEt.5o'd

or 6e bur squ.rd sich by .LE!+dc qdts ad dlo
th. Lobr squd crkh by p ftm trE c@ur y;t* of

(a ! . . r  r  -  I I r  1b  !19 .  6 ) .  A l€a rhe rd tn  f rE t  ! 1&€rn cltch br ori€r-boua *a'ts, &d .r.a rt h6rd th€ frrlt Frac. in crtch
.v.n tllol'h tne ploductlE

! fttbr aistlllutld

in e 1l@r 6rr, *.!rr9 tn.6dr ol p!.cr|rap rh|.t (h$ up b rheprdtn6. ct or tn6. aeu h.v. s !rr.q. ,:ef &pt_t
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halr or th€ proluctton by bo
of the dtuoftsh crtcn ra8 t v ot&r-board

ro l cu t | I e f iShesby
ln rie southen coastar r€qions or rhe cltf (see kea
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rl Frla.d *tLr,
i4btui go! fd .hdT rl.}l!s. rd €ph.L?od fr.hlist I'M!'
t tt tar. ! 6Ir o ott Fbo.lil t!.rrl e b pr:y & lroltdt rr.
h tlE aru ol odled.

a dlnct BtlDd ol nr@c. a.r..dt, hety rq,. mibr
(tu, r97ot, 1. @ad t6 .rrlsr. tb€ add tut .tn !L yt lit o{si) ol
ldg6-ai!.. .!d erlr-.iad .n!i4a caAnt bt ott4r!.ult trdld.,
.. Eu r rrul& ad ottr.tl.n . cegft b!' ott Fseril aa tdFtldra'
{$hr.r rr.!d l2). tnll.l'r. Dulqt&.lD&r I. b...a 6 t!. !.r.tbn
b€b.6 u|. rr,.hng.rf6!t (l) .nd iB {.at.t a.!rdr !.r.. Id).
tl€ &...dnt l. ba*il 6 th. d.'4tl6 thlt .rcrr .
epFs.nt a .thgr. 6tlty sil trE trt !..t16 b.frs .to.t. & i d.sd&tl.

5.r l€r ot *Ei4' .rugrt

Itr. ..tiat il ||fl o! r&ge-d'.d rhtl4E c.uqht by otbrb4ln
t!&L!r r. 10,954 -tdc t@., th.l. yl.lit EquiE.r e Mur M*9.
ltud4d lt.hlng.fiort llHstl of .!dt 16.7 , ro' bd!!.

.rDL r,r. tDDur_dtch (th dt'tc br), cre oqlh!) dd fisl'rns.rror
( | ror howt o! .h!re3 qu4ht by c@FI.! ott Fb..rrr
tr&r.!r (r.!! d6 la r leigth! in tn Gart .f rhr aid,

lE) su-.1r.4 .h!r.I!

il::l:;:;



.q!r1i}!18 yl€rd c'l![ oa l.:g.-Ei'.d .h!r4,' Is .r'm tn

3

!g.

3

2

rcY (10.95{ 'etlic bn6)

llgw ?. bur c*.h (c) .f h'g.-slz.d Bhribp. by !u
PUE (u) by o@rclar

to th. esttsat c rotar .ffolr (f) L,y .rr

the |h.rE of th. dru t. lira ! hlrftoe p.!a!ol!. 116
Ftgqle ?, 1t.p!Ed. tnlt or. Illge-.lred lhri'p c'bh by ott !-ho.!rl
tr.rlE. b r977-r97s y.. anort rs.o !.! c.nt ow! tlle 6y, ad !ft4

l@el or 9,500
leErc bM rr 193r, (r6re u-rl. tf E ..E6e

it & ltt ly t-r!t tll. ra's
qn! r.r. qllott.it ov.! tr.ri !'s! tw€l by ott.r-boald t!.rl.rr 1n

t . ;

E

Ettw (f: x ror b..)



et th. @11-st4d shrrspl, $. $tt'.t€d u.st obtah.d by

.rfd ol .bo!t 16.7 i tot .r!nir.d fidlng h@!s. lr1. e6tr!!r.d opttM
ll.h1ng .ffort & Lrse-.tr.d !tnp..

E i ( ' ? , 4 0 6  B E i c  t o E )I
.9e
I
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1aa

z

-I"*l

g=9.35 , . -a . ro - ' . r

(c) of rurr-31,,.d shlrnPs by au
tu) by GlDrcraf

b th6 €3!rn't.d
oter-b4ld trer.r. $ tri6 Gllf

s€ .h.t 6f tbe €qur]illte clllt, a. lrrBtla&d rn Figu. s,
b t ,E to r r ! ! ge - ! i ad 'h l i ' e . , h@v. r ,

itB crbh or drt-rtzd .h!i@3 by ott rbo.ld E&r.rs t!
1977-1974 v- .bdt !l per &d #t., ur oE .at.r)
&ce.&d b th. r.v.] of r{sy (rabl. tI-B). rtir ftdr tbar t}.5n.rt*14tr
rhrilp. t! tJG orlf cE !r.o dpr.ied d.r tlEr! !6r bwr duins

!t 1. tlE!eL!. rik.ty tn.t ba,tn
sbrlq rt&ks h trE turr sF elProt€d to uEIr Editru pot.nti.r

5hrr4 Prod!.Lron by orFr-



5.2 risY ot .!uld. .!d 6ttr.tt.har cdght by 6t@-beld
.!dlElrtt{ra.

T.bb r2. rD.t cntch ii! @trt. tdl by ort.r-b.ud lrn pdr t!&r&Br
er,l {rqlha, tr db-hoald t!d14. or 13-25 . r.ng6, dl.
fr.lrris.llo- ( x ro'hdEit .r rqrrds dxr ottr.tt*e. tn
rn6 Garf o! tr1l.rd, r972-r9$.

(^) sqlld.

tu ..tre.&d Irsy .! qutd. c.ught by ott€!_bo,rd ad p.1!
tt.yrd. ve 3{,!42,@t!tc 6., rh& ybril
.lfd ol rr.r r r0" .rdra.d ft.hlrg hdlr IrIs. 9).

th. w.!as. crtch o! .Eru€ bv ott€!-borm ed patr r!a't&.
ft r977-I97a rd .!ort 29.
c.tch it&!.'.d !.1d tn. sr (T.br. u-aa)).
.quia .bct i. |c b.t!g 4!ftrh.d.



g

/t
nsY {34,342 utllc t n!)

.!Po!3 (f : r 10. hrE.)

hul catch lc) or sqdac !y !1r ott.fboatd ait
lali tEvre!6 .nd @(E (!) bt oo@rcilr o*.!-board

Iebqtn. reIat€tt b tx€ €str4ated
totar ef{ort (f) by .rr o*e!-bodd tfdlaE in

requ:*d a fightnq effort ol s.33 x Io! stsiLrd ftrhrns hous (r!q. I0)
6tt16ftuh6. h r977_I9?3 r*

owr the Ev, and tn€ catch l.wt (rahre r2-B).
fti. sugg€rl tnat the culent situatio! or tlB cutfllftsh rt.clt shov.
5@ trends oX derflshins.
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g
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Ehe (': x Io| hs.)

Mdar cabh (c)
ald p.rr t!.vte!s .na @6 (u) by cturciar

r€-25 n l.trgth, relrted b
rrE estiD&d bbl .rrod (r) by arl ote!-bo"r
6a ' I .F in t rEcu l f l r 972 - r9e1

;

B



T.!b $ g$ea tte cEE rd reii. tNe4€blab. .h€epd t'y
ott !-to.!d tia,l @.r. srlduct€d ln 19?6-r$r.

since th. .tt rb€rd trasr
!.seit gr.ituau' alnt !6cn€d sE p..x of

:bout I{ ks^r 1n t$1, Th. €huo or 1N.*.b6at.., bd.ver, r.ach6.l
t r ' . F . } 6 f26 .5F r4 to f t o ta l ! d tn6c ruE tn l93o - l he . r x - yq
!€€..ich erey !e.!r.d trut trE inv.lt€hr.b cruE in tn. 6rf 's

cephalop.d cEoE {r9/h!), ob.G*.d by R.v,

ce!h.l.!.dcP@.ccdnted
for.!dt 7 rs^r aid 5 kq^! for cephit.pod!, whlch



ed yith tlE ftgw.s

culf of Frailsd, r975_r9€r

ferenc* od be identifled:

(1) the tsaL Frioa for iNertebrab aSundece

cmrcial catch by otter-b

@cbyesea f thcsse rs

2 i i

J
; 6



(2) h..hd.t lnreltnr.b. (tJE FaOdtIo or lnhrt6lrb

c@fttlr catdr : tl,a - 16.6 F! st

,  16 .7  -  26 .5  ! . !  c4 t

rr) fiE rh{qor q.Jim f!! (Includilg tra.h rl.h)

carclal 6rci

m6 dffar.rc. b.*en th.
l r d t rEd l f f e€ t .D .A t r
.bfr.rr, .tticiscl o! tb. bdt 1,. & tt ltdt pdet r. for
istDe, . b6t Dr b.*

Er@,flrht!9 Drt-Ilty {11i, Lce4.

thus the crc obt trcit by I
nethlJ for uLins tn. c!!t.nt 3itu.tld ot a .toc*,
b.4u. tn6 actul fl.h.rr @dt!ld. .F wly ittlL!
adql ch.iE€s

eEr 6ou4r @IE r!0.. .ot .&.f. nlLct tlE adul
condltio ot stek d.n.tt, tn t!. cllf.

L cP@ fd tnv.*.,!at6s

Dbr. tl .id Plgu. 12 stv€ th lmur ch.,'s.r rn @E ror



T$1. l,a. rtul .brlgE. t! cPrr!
tlvqt b€.t6 @.yl
r'ldt td, r975-r9at.

09/h!) aG .dd utc sbr! oa
rtt r..&ch 'oel. t! th. art .!

.{q uj* gFup. ot
ol Ttrtrua, !9?5-19Ar



b ls7e, tn. totar cloE b@.!.d to u.3 kq/6r, in
acortue vttn tn6 r.!'tlt tncEe. In c!!E for sarr-8rz.d

ti. bt.l (?(E lncftded asatn, ilth
a 3u$t frucbltro.

(r) brr.g t!6 p.rrod le?6-re?3, tne sEr 4uct@tt6 or bt r
s vttr e tn@t !!t !a

o . 9 5 b l . 0 7 . I n o t l E ! r c l i t
s.6 ks^., ftr.

cPtja ..a!r, @hclai.! rltn clo? r4

hE, d tn. wh.l., tn. totlI @0r of Inv.!r.h

m.tet rt rx! r.v.r o!
4-6 ks^r durng 19?6-73, &d UGn lnceeea b : Lver of $dt 3 rl^!

s4au-Eizd shri4. sE tle @rt .buddt trEouehout .I y.&!
inftaed yad ui t!*,

!s alndy cntt66d, .@ dlrr.Enes betuen lsab$ (ds. r,
$d cP@ (Fig. 12) uy b. d!. b tl'. dlrf.se b.b.en tn. op€rldd.
of Es.ddr dit @rc!.I baB.

fo! fdr Ejor ercnld

foc s@ua (ruge.rred lh!r43,
sDu<*.d 6hlirys, sqDi& ed dru.fi6h€, r.n ..I.cbd u ut.!

m']y!€dL's.].cbd
statistiel aEd d a bltubr bet!.



3 .1 fu11 .E i ' t d ' h ! I 4 l

1.1.1 c@ h s.E!!l

h FE!.l, th. .!r'.d .rag.
@1l-rlatl .ht14 CFUE !c6st d

of th. bbl tnEtt br.t. cfu (FIs. t3t

1! dl roeard eas

FiguE 13 . C?rl! @9o.rt.ld (tn p.nnr.t) of fou
sEl4r ol tnElt lnt . (am t.at b
!19ht, r.!g.-rtait .hrt@r
.hrlio.r 4rldr .rd dtu.ft!h6)
trdt..t.il a t.tr-y.e.E!.96 l! arr

1.r.2 chDga. tn ctlE l. .11 F...rch &a

14 ' l , . I rEseuchareas
te€sed yeurr, t,n 6 f!.!. r.. .n tn.&nrfksr
crll for ra4F3i4d 6h!t4! (Frq. 12,,

3.1,3 Anmlr ch4q.. ln CPrrE h ft€ !.r6ct6d Esealch ueas

.Eat, fiw aa. Er. rliportdt rn
fo! mrr-.ir.d .hrirD. (nrs. r,{).

coopu.ttE .tudl.r b.ts.n !t{ .r!'prbg ee* Eveal€d
thlt tn cPttE fo! 6turr-ll4d !h!]r!'. lructut d rr h! rrr .nd &' v.

tn lro9olilon of mlt-.Iatr.hrhp cP@ in tlE
co.tutly htth (.boot 70 ,.! @t d d

.v.!ts.) trw!*:dt ttE Fllod .nd tlr cEUl v.ls !.c@ Idqai red by
Fr vrth .@ nrb!.re4 (k.!r r, [ &a rv)
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@rc1.1 d.tr (rall. a),
dE ErauE .r!udu6 or eu-lrt d rhliT6
fiE !.4rrig .E* yr clrdlar.c (a.bb r5).

I.!le 15. CPot c6p@Itld (ln p€!o.r69.) of lug.-.t'eil nnd e.ll-.t'.ir
rhil4s .5..s.d by tlE 1979 ltley tn th. edf

4.3a  3r .99  12 .27

th. !w!aq€ cP@ for s!ll-'rz.d lhri4pr tn tltos ftv. *...
i. 1979 r.r .bout 6 trglh!, !,bout {0 Fr €nt of th lccmrat.d
shrr.p e@ c@ flo tlE tmer GIrl, ud rrB r6d.tt|g 60 F.6nt

iu@tr.t ar 1! rige 1r).
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ah€ dtsttnct dtffere.es t

(k.. tr atld rea rrr), uide-irqins

ror c.rcdating d€ .atdh cmposition of sntii,p
at sobqhla &d Pattdl righlnq lters.

sh.t@E are randed in otjEr mall polts for I

dcruded that the diffor6

I , r a r q e . g r z e d s h l i j i p @ c f a s

re cdparea {s€€ risule I4). Mns $e five
g rcup€d toqo tne ras fa i r r y

the najor spcies or

rhe lelatlv€ almdde



f.!L 16. ctu! .dpdltlo (h ts.nt g.,
tEgo-siad .h!I@r t! tt! curf,

.?i.s!

i .m-

11.3€-!:6

r:6t 6:E

:i3l

!c,.!c

.u=.t?

o.h.t ' P@6 @&tr, P, lq6a@ a\n P. lachLrLo

27.09  25 .09  12 .39  25 ,s5  9 .33
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r.!1e 16 and Flgue 16 sh4 that

(1) trt€ occulsnc€ rltio bebean I9@@ .Ett. da lbtq^@8 .@.

l2l Ms Pwu s!p., trc dpecter, 1 e,t P, otubul@aB ana
P, bttuuLcatb -cu6d preil@iratlr tn rle l'Er clrf
!eqi63 (!EaE r, rr dtr rtt),

13) MA netcqtu@ .EEcIe., ll, aons aa N. nntuwdns
iidha&d ritn r high I)lolErtloh or @cuF@ tr arr aeast

la) Metqfu@ dfflnlo, vhlch hs ldrkeit filEt in ca&h and
utlo In Ftqu!. 5, @cured in

udba aleas, .srBclally tn ke' !v (!i9. 16).

of rkt4P.@@ 8pI'. eued fidsry ii all afta. or rh6 G!rf. ff
tthda ct tot Pe@B

q}rile tbtqtu@

r.2.4 bnur chanss tn c?!! for oaJoi .p.dt .

lngure u shds the amur choq@ tn cp@ for Ejot
Epcies of 1a4€-Ei4it sh'iDFs, ,lEre cPE



_15_

!
g'

E

Fieur€ 17. h€t chanq€ ln c!@ f.r nljor s!€cr6r of
ra4€-!ledEhlrIE.

m. otrire ol tl'e chsg. h @E for eacn s!..ies of

Ptuu @tgutq.iat 1nts .!Gct€. s..@ to be l.ss iq,.rrsr ror c?lJE
(2-4 p.! entl tllowhout rr1 resedoh y6
catch€. (r0 per snt) obt.tn.it by omrctar t!&to!. ir 1979

P@B 3tui.t|et@t rntr 4uc1.3 t. @ of tn l'Fortdr c.@nenrs
of lqs.-.lz€d .h!I'p @E d sl1 a. ]n @rchr c!

Ievel 0f 40-60 a/hr rft.r vhtch
tho r€ver of 30-90 c/hr.



Pre@ latiatlut@: b play d i4'otat
role ib @6 (]-7 !e! e.t), qePt i '

tne .wra€ vrlu.
ly nrqh proporird or

b &ea r {3€. r.bla 16). lntu sugg€sts a p€dliditr ib

.pp., Ptu@ ntudon, P. losistvltu ad P. iqditu
CPLE lor th!. gEup night rilr b.

o f i t ss . r l l FPo t t r4vh

tr4tcpd@B affnnns' lhre sp.ct.. t.

!.&h.d th. p€dk or er ehr in 1930,
folitrd by a naica aecreld. (6s e^r) rb lest.

MetdpewB e6ist flrst on e avelaqe i. se totd

laintain€d a hiqber vals o

tletap@uo i^t2mdiw. ltt. .p.ct.! 6hd. a m3t

tne p€ar. of u7 qrE

rj6 cE@ for n.lor $.cies

rn cllrE for n.Jor spdcles

cP@ ror oaJor



?

. rn eE ro! dlor .P.ct€3

@ (c.d. Nos. 1-rI)

,tetop@.w-,
(l*. 5-7) eive a dtf ferent patbm. lml9 r&t@d@@ .tp., both
n dttirio (code 5) da tt. in*ftnnu' {c!i!6 t) .hd . lbtld
flqu6 of ftrr@itliq fl

tne f1!.t r. htqher tht6 D.E th.t
rot Ir. d!ln^& ea . nftgwa 3 @!er

de&y '€Go . f !6Ec . !b .

I 's

a

2



Iktqel@x8 en6ie) is eslecially !rcductive

Metape"@u8 3w- !s 1a.9€r rhan tJar or P4@!e

3a€ as that .r ctrttlerl.he

catdes (arrout eraq€ in ralre ?).

sood allrqinaftd valles

FE (see rsre r0 a).

(ib percentdse)



.F: ?



cPb ua€ hisne! $Et squid

dab (3e€ lalr€ ro-a ard Fig. 5,a).

tne i.st 9ldrttve alea i
trve arca fo! rhat cmrc

te cdet readtly 3x!r.ai! tlB
but tnee @y b6 a difr€r6

squ i& '€ rd r .P les l t edby
seD. Ibligo, r.e.

- chircnsi' a a l. dlrd.elt predoninaed in cPoE.

s!€cies of q€nus s.pia, j,.e, s, @Lata, s, ph&tunid
ana s. ftcora@ttu vete preitminant i. e@ (ranre $).



{1! Frst a.) of rto! .F.t . or lqu.til.
ln th. c!lf, rr76-t9st

!9!!!

.,?btdthi. l8dle

!!r!! !.'!!

!:!! !!? !L!! !3:3!

!:!!

!:!!

t9:9!

!!:.t!

o*'a.' s.pt hciaat, s, bnllM .a s.pLtt4 i,bnit

f .eh BP.cl@ rn .!cn .n
ca b. .wlad E foudr (ptlrus 1O):

b. .Fcler of cDtt1.rt.h.., !.., &yia @Lata <c.4 1, .

c41^@1. l.oe 2\ .nd t. d.wlt (cod. r,, forr* rttn . rMrr
proDoltld ot *dr!ene. rh.sro!., tht th1. ar.a
13 u. b..t tDb\t^r Eof sepaa @uLat ,



sq. Lds, @ l i ao ohi, pnaia

and nepraterthis tesernida cade 4) iorrw !jr;

rcde 2)? is consplcrcus



ft tnis area tr'e p'opolrio. of e&h cpu! ls
$d cutttefishes ts n€dry
(IpLi4o chitutuio G.ae 2t,

L. &rweLi tcoAe L) n sepnokbhis L.ootuiM tcane {) ) dd txEe
(sepia eleatd t od.1t. s, pl@@is t6ae s)

ta s. leMt@attukjne 6))occw ms o' ress

No 3lEies .f sqnrd. and c Ltlaso dt@Li
lc.'.i n 'na Wia @Leata (ce 7), !!.d6inaed in c?

for specific aleies , pdrculdly fo!
sepia aculeata ed ror lpliga dutMln .

i... Lolis. cha^wi,e (@ae 2t sd
L. &ntueli tcade r),af cdlslicuous i' @B qlo.ition, br

n @@ cdilo.ttion, 4d



in cPlE for mjo! Epecies

the snut chris. ii cP@ fo! clo!

['

sepiote uthi a te s laiitu !rr]rrrJTr:g@":]:r@

)6  ) '  ,A 29 e2 at

fo! mjor sFcies of



rh€ otrir. or tn. cn nge or cFsE lor och .p..1.r of
5qutd. &d cutt16ft.h.. 1€ qlvd a. forrof6:

Lougo ?rdaweli. Ir!t. .rEt6 t3 a. of tle l!no!t&t c@dt. of
qltd od otd.fr.n cflJr. tt! cPU? lern.d !r .

f about 700 sAr. tn tn. foudtng p.lroir
it ri.ctd'.it ad !€ach.d tr. 1ev6r o! .bort 5o0 qA!.

l.Er of abour lrroo q/hl.

Irligo &in rcaB l,hli .!..1.E Eed. to h.ve iq.!b!! for
e@ (20-32 p.r c6t) duttng tn6 !.!toat 6iiar rrdly

600 gA!, but sd !.cd.!od b tn. ld.t
of ahdit r,r0o g/hr t r$r.

IpUgo u|nn ftiE gFcr.. dn b6 dt.nq.lded b*.u.. it. cpG lc6utE
fo! a n€qr&tbr€ lroportld rhen coiFAr.it {ith th.t o! other.!.cl.r.

sepiat.!tui. l@6oti@ b..! 16. ilFlbnt
ror cPoE (3-3 r€ c.nt)

seda ph@@de rhI. .p.cl.s r€dt to ptay a rcr wly tryort nt !or. fot
CPUE {?-13 p€r c6nt), qndulrry d..ra3ins y.a! bt

330 q/hr h r$1,

seqia wttuBtm T.t!!. .reie8 ar.o ...u to prly . r.6s iqorEnt
({-10 p.! cst) .

rear by ye$, .aching th. rere1 of *out 23o 9/n & l9€r-

Sepia a@1..ata rht. €D.c1.€ t. d€ or tne mst lnpolt.nt cutu€rt.h€s
for cP@ (22-32 !.! c.nt), dutng tn. !.dod ud6! .t

ed ud ldchd th. l.rer
of alout ?0o g/h It
of anout 1,r0o E/hr, ,nd Ernad rh 6c utu r9€r.

othe! ottr.t&ie.. sepi.a |tci.d@, sepia b@iM .nd s.!i.|td in frLB
ae ln.i,ud6d tn txt! sroup, rhe CPUE fo! this sloup u

rttd *.Ir.n dlared ulth oth.r d@iisi 8!.clGa.

rh!. ln 94dar, tlc @G of cjor .FcI@ of .quld!
6ho6a ltrght fllctuttorc a@a $. perftd r9?3-t9r9.

s$j.ct or 6tcl

I{. 166r rnt€ l. co!!6ct, but lt Dtsht b€ b.tt.!
to sry tnlt tne Njor

atii of th. sro.k-



3.s. s adntnry cnanses in

average 1D all lesearc! area6.

cFG for Djou s!ecr65

entriry cbdq€. ih cPB for Bjo!

i'
fr

z
I

H

titiEm.t il liliil

re76-1e31). cod6 no. of



fo! Ejor .lEcteE of squrd.
thn Bat fo! hrge-stzed Eh,ii!s.

.qJid., lp i?a d@Mel i lGon t 1

{p.* is rn Ap, -r_fiay,
mt } ' go f tne

Amns cutt_refirhcar A6ptd @le4to t..iie 7) has a f:ir1v
sP .c ie6oc t .

nd i' hy (.l@r sasd). othe!

@ iE dhua! b thai of r:4._si4d .hrtu9s,
a t l na t t } e r {n€ rcn ths l r os .9 tdb6 r

rf dysinq, tbe ldiod of pbductlvtty of 6q!1d. & srishu, bnser the



t.bh r9 gi€. .wiad ca,Ini .!.racbd rtu Eliou
bioloqtgl lsp€cB of ocalrene of dljor s!€ci.! of lnka6b!.t.. tr

r.bb re. Btolo4er rp..t of @tu!.|b d Dlo. .r..l.E of
Im!bb!.t ! In elG of Cr4E tldu6a fl6 UB 4..&cn
.usyE h tn GIrf, r976_t9et

?*:]*..-ffi'..-

,l
;l
'l

| ._!t::_!2:!!
tl
' : I

;L
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scA . rn l . ! t h . f o r rdbg :

{.1. r P€rtoatc aariarld

!Er, ti.y eculed p.edoDinlnuy
f r&g.-.&.d .hllTr 6. !

19e0, ,rtn a el1 fftartd br rFcl..

squid.alddftr.'l.l|..,
n by 4.c1... !c d.!r.

tjlr. ts uto! .!,eci.6 of 4rulitr, Lotiso ott@t. wa d6jj.ntr!
rn 7916, *tlr. LoXigo at@@tt 6dmd ddrnMtrt h 1931. otuefish..

flie 8ix-y.u .v.r!q. h lrr r!..!crr uer6 (I!.br. le)
@u*i:€d 3lEr4. E. .!!tlsd ....nthlry .t tn€

ntdar. {Jun6-\1y) of t}6 yor. nattr.-.k.n .hrl{E, tn 6tfa3t b

rh catcs. ,eas .,letdpeuao arp,. N. dl?ini. tnd tt, inteftdito @t

squids ed dttr.ftih.. t.
i 4 s ,dd tn .n rFDn tn . f

t o l ayo f t n . f oud fuqy€ i ,@o fu tDn tnJ

4,r.3 G€q.aFicar va!1.i16n

srr-.&€d shrliQr cr€ fdnd bott th th. ts.r anit txe utnern culf ,
Am.s 1a!g.-stzod shrr!p., g€n.!!lly r!€*tngr Pd@uo .edoulcad8
and three sp€cres of it r4rerqo ocdr!.d rtd.ly

!n th€ Inn.! cu1f t.gian , h!r.l!.tq.wu.

squtds dd dttl.ald.r h.d . rld€ !as6 of dtstribution,
t.s of qutit. -!.

(are v,. drlr. d. dorrln
botl' ln lnn.r (.@ r) dd stn.6 (Ard nrt 6te..



for stod( .vatuattd 0f It

ctulcial ad rcsealch dat:

rabre 20 gired pertodtc, €ersnal sd geographlcat varl.tidE

Eble 20. Bioroel.ar asp€ of Mjo! species or c@rclar
!_bodd tldl6re

,H:l'l*.-;r.*,,,

I



c*FLl i'|t rtt! &g.td b th. bioloqlo.l aFees ot oc.uren€
of ltjor .Deci.. in h€lt br.b c.tch t. 6ry ittff.Ent !!m tl'!t of
CPUE dat! (.€. t b16 20 dd Tabr6 l9).

l rEd i r f .Ens .de ro r r f l '

ld PlorErtto ot Lvett !!at . tn tot l ..tdt

(b) bal@! rp.cl@r €8trci.ll,y dslg r:!g.-.Ia EhllrpEt

(ct Pnddirst €tutad 6r .Fcr../storp. of r.wrt.brrer
(ctUE !:1,.t! b... ts to tlt4. y.qr. tlD Ls);

(ll) Dl.td!!tl@ r6i 6ach 3p.c16s.

2. Soqc. of v&t.tid. in

It is q.Erauy e..gnt4d tiat tJB alt!6nne tr tJE .yltei of
op.!.ti.n (tncluittns t F of bat .!ir 9.u!, .d fldr'{ .ffdt botn
iI' bru of tt@ ua h spe., ir tJE n .t! .d8. o!

D.t.tlod idohltls o th. olalrtld iydtd. of b

ra5l. 2r. Qer.tlm .yrt@ df elcl.r

,-, trkrE r.i3d (!)

E ! l'. "."
. io. oi.F!./dy

d . taon tne lbundanceo f ln re r t . b la t . . .

(r . .htrr'.d 6rt)
2-'h..t(G.F&) r c-3h..i(raps$e



ys ts ar.{ays aldt I.1 to 2.2 ttfts d hiqh
d ib d:b f!6 cmrciar

reaEds. Plietly/ tlB itiffecnce in t]|e

variatio, rhe blqq6Fsj2ed resealch boats
sea!€ (ens styre traxr bets)r my be mr6 effici€nt in fivelteblab

(so or four 3n6€t gry16 hetEt, s€cddry,

a) Proportion

eenerarly plenrirul duline ure niqhL) ,
o r t ' n t iGby

Therefo'e,tn.

rnvertebrab. in d€

t'inv€'t€lrat.

3@ adv&tases, sEh .5 sEater effectlGn€* ard efficiency fo!

b) DdninaDt sFecies, sd d) $ei: drstrirrutton tn spa.€

19 'iur !.bre 2o diff.r€nce8 apFa'

inabn et Pe@b retgtie@to las causht ih
causrt plentiflrry in &ea rrr,

the esri'ated 3ize of !.t6nrtat fishihg
areas (*hz) sftpt by botn cowlctat sa res€arch trar



of po&ntiar fkhtns ear
ud Es€edr tErlels in

f l m ! i g . 4 , E q u r & e d c u

e nwb€r of not}ry o!.rati63. ad
(No. or op./l!eal,!r6th) x 77r.75 xrz.

s'e!r by corelctal b.at€ f

sh:lrtr inshoF sat€r. witht! &.a rrr! tney @urd
ircrune Pe@uo wrSti.6n

arcns P@u .88.. P. wts\idgi. ha\e a
t.e. tner r €

in ndrtire or ale h futl ettvlty durinq ure day.
t for rlE rcr€ €fltcr€nr catc,b by ..lftrcial

ed ar ntght-rlft.

;;; | ""-;-fi;"1{,



inat vdliations

md in tim) of mrcial

shffi jn cmrciar a5 op!,o*d ro lesearcb ilata differs
rot tnstdce, sall-sized s

ial rraureF ih r977-!97S,
earch d.ta, sfoued a pea* ts r93o (see

dry about four operations cdried our dce every so

tions c6duc&d by r.sea'ch sureys
in tne Gulf of sairdd, J976-r9€r

cardrated f'on c.v, = o/x

ios ($our r34 uits)
'arue of th€ .oerfrctebt of valiati.n (r$le 23)

reliditit! of cPh



nd .d t } . t t x€
catch, but th€

t l a l l f t s h e r l e s i o r . h r | i e 3 ,

.€ctlon o. .tock

.wrfishrns, af€ urq€ntly r.qnlred,

.ote3londine carch

t rae l  un ies  (a ) ,
(B: x ror Eric t6ns) .nd cP@ lc: ton/bct) in tn€ 6urf,

30 to./boat. a rcst d!.st

.eduction (16-r9 ton/boa!)



accolditq to BMrarbol $d P!ffikschutiha (193,r), the
t ln u6 Guu by that

fosd 6 €x@d by 32 Fr cent tha..tluild olttbs €ffort of 3.6
druon t:erlls hou3. cdseEEntry, th€ @oiall .tocj. giz€ of d@Faf
!€souc.B rl4resd itrasri

ry 29O ksht rn Is6r to r.€€€ thd 50 kq/4f.

rtio by tr4kl
I93I (tabr. 23), ad

fishinq b@t. {ltn cst netE.

tn the Gurf of !1uil$d should be Educed
b tne r*1 (4r5o0 ufts) of 1977-1973.

fisblns o!€!ati6s

epharoFira in e*E€ri@ntar ''reF at dtff€Bni rdibq duratioE.
sureys *re carited out by

opunb re.h Etz€ of a shd4
as .tlitrlns tle efr€.ts of tdlhs ituratto m th.

chi.s efrici€ncy for shrin!
n a rhtted !'art of &e' r

sized shria!,/ eEpeciauy &tqewu affikib (see ralle 16).



(a), ro! odrdopod! lb) .hd rd
, frd .rF!t6t r ds.y. .t

Tabr6 25. CPOE fo. .h!l4a
tnrert !!.t . i.)
diffemt tdrrlq

b) c.rhdop.d. (Equlda, c*tr.fl.h.! .nd ctopu)

c) rnv.rtebratc. {rh.fip. + c.ph.topod.)



,,,4-----.-----a- ---_...

m$rNc Dunruor (h!)

Fts@ 23. i.r*lo8h{p b€rrc.r ce@ dd btrE duntid.

Eo tlS@ r3, 1r 6 b€ @rcru&c tnar th. @rrB ro!

b ti6 lldlattd ot rdtns itEart6. r! ot$d @&! rht6 re
tJEr th€ +'ti4u tdrls tnlr.rld f@ t6..lr9 fl.hrlg offtcrecy
k ab@t s how!.



1ibL 26 .rd.&llta 2. (a) .!d lbt .hd th rat d
Ft 1Fit i|M!tob!.t.. tn c.tdr .!|d tlE cPUE 4ught bv trel 6b ,tth
rutd d3h €tf. ot cod .nit.

ft5re 26. i:b of ntalrd rnElt€hr.t s t, o.tdr .!d cPrJt, bv ftdr mb
dtn vdt@ rtE! or .oit .nd,ra63

rc .h . t : .  ( r )  2r )  3o

smrl-lr'ed .h!tlp. r.m o.91 o.7 o.sz O.32

anall-.fzed !hrf.F. 7.12 6.4 a,19 3.23 r,7L

13) Squrd! sd dttlcfi.h..

squrdB r.oo o.9? 0.a9 o,3€ o.3s
1.00 0.99 0.9s o.ga 0.93

o.9! o,ag o.ru o.5€ o.55
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: I .."i
+sn

Fu-

EI.!Or. d|n.dr .{aI r4rtdll rt rrr.iFl .ro dr br..rhr
,tI .ld.t e .(al rot .Fili -odt d ullrjr .,.

.1rd tt ir.dt r-4, tlr.ttlt. .it- i(q d ..4t . sl:,t i.tu

"1 
€':#.*

db

4ts
no!

..Ildrt eorli,rrr ..d.lrdrnc !o
. (ar .!'Pl!) r.l..q

dB

|..f, eta o! cod .na in idru&tr.

trgc 28. bc.E rr {t f, ct .q!rd, ed attl.ri.b.
rt, l!4qrtq t!. rnt rtD ot .d* tt t Dt

.! .r diia'rbo .n iltlt &i,.-t ..ll:.al
r$rr.$ r ..Frrd. ro

,9lr n.d r- oa o\or E r b 4 . ! t | . g Y - r .
t aaF - rd t 'D

- r !ndb.9r : r l t

:rl.l.Er'.!.a'q.|,'
---'r .sd . $t 6l.t

3gt .lt tl r.r trr |xa'EF-d.O!! .r
t- '.r u ,!o.| ,.f.rr tu;r €t-rdt :

trFant, Irr!- to -rr .Irb!r..6 rlJ i (
.rfi ..-x .r,Prl .r itli t4, ri, .'t t6.t
Ir! $r !- d rr.i i.

-r r.'d i).. tu -:- aI@ .r- -dr rd

c . l , | . n lu .o r - r
tl- a- r-r i- -

It- l- t lrd :.q a
Y1!\r-{r4 rql

! .r.rr) dd I.r.r-. iro
d..w' .r,ir I r.dFf,

.r'ld G-lr|.rf lo u6



rrgln 2a-. .rrd th.t br .tuqrrs ft- 20 b 60 r -.h..,
tiee v- . @l&!.b& &alEtia ln tlr c.tah lbot! tr !.t nttd !.t ,
ud in cPE, on .h!i.Ed. ^ itlstlnct it .ns. tn dt i ,r .b..w.d
fhe tn urh !1.. ,& cb.rE.d f6 {0 to 60 ur lmE! yttn Drh rrar
vid'tr 20 to ro 6, tn Et€ ot i.ductlon s. rot .o c6.rd.!rbt.
(9 6 23 r.! dnt,. rdlt.g tnto e6ut tl|

*!bl,t it .!out tr t u p6! 6t d.! t$.1! 16r
(6e. a.br. rl,. tn d&! 6.u.t.ln tt! producrtq of.hdnr'..t tJrt!

r rus. tEnr o! tldt
Et G.h .la t. ltF try Equ if tla 8n!iT rt4t nr
elprolt it sr&! 6.tl llst r4r. (r..., .bort rs Fr e't 16r rn
Eerttd r.t ), tn dsiabr. .t4 0l clct.l tldl-Fe .h6rd h.

rlPFr e!:$ rn rieu. 2rr. n'1. .uee..t ,

e)e.ced @G by trE.. Etr rdril b. !b.ut 5.6, tqlhr ro! &.U-.Iac
3h!j!9! .nd .b.{t o.92 tqa! fo! I.tg.-.I!.d '}Er4r E.r.otlnly {
inaicabil t. tL l*! gr&h In llgrn 2a-., rh.o tno cr'u! e.lE.

rr. ri r. nor.stny
tn:t .h!l!D c!t.b.. In 1976 €r. lshtry uxL! trEtr ret l.Etr

u fuE .h ' r4 . te } . : 9 ro tb t l o l . cQ . !E i l ,
trE q. ol !a - r.h EeI pb slit .ltdrrly it .6d t,}'. ..@h.blutt
eff ici.ncy (st F! entt, a,a Furd n.!rt b sEt3ldlq .rErrt
prodetld .t .rtrdrr.bry

In tl| d. or 6draf({.d c.t h, cDrE varEs (r.br. 26-!)
r*! tnu rnos ol .@Er.r d,ta (t.Dt. J.2, !

.!ri-q tr.yr n t . fid€r, thl. s!ss..t. tnlr
a dest!,!l€ !14 ol @.ctar re.h lor c.Dh.Io!.it t&hlns lhala b.
se t  a t . ! 4 t  {5  d  o lE .  2 { -b ) .

h!re b d.lr . eoa .d E.6 .l4i I.., 15-26 6, r
dlr .htlryd, 3qu1& .'d .lttLrkrE , tdr{dtr tEnt!..

ol c*El.lly tT@tat t &.Ed .!..r.. (!lec 25) .



gs

Ro

cltE (r.g/EJ by ao n rlh

li
U'

Frgs 5. Dlf!.4ha. r' cttfi t.t (cPrrB, kga!, or
dd!..I qEcr.. by ulng od
bF .l-!, !n..ftlrlt* ot.|tab ntr
hs b6! !.& a![ tL uul E|ltollls
5wY. onihrt d bf uE b.prhrt of
rr!h.!t.. D.tns t.v. pi||rcnc 2 tn th. drrr
l!.d!M rlo B4htlbol . PlaDt ohurtu,

tlt. llqc bdlc.t . t}. foudrns'

(r) th. dtc! ib. h.re iLcFd.a y.u by y.d. !d 4.q'1..
rn rgar r.n l3 ks^! lor {0 r

(o4iID .L.) Drb,.!d 30 rl^t fo! 25 e E.h
(6lt c@nry u.d h @!ot.] 6F!.rI6.t. d ch

!.t . in rgtt. B.!.cdrrr.



(tI) D4c.r Fr@5 t! t!. Gu1r h.E th.Efa b.s
d!t€x)r.!t d.

(ttl, lh. crtcn r.t. by ?5 m rlh %n .W.rlor (r.3 to 1.7
trmi) to tho.. tr {0 m b.h. th. dtrfBrs€ tn c.br'
!!b3 b.6n . tle tE .t-. of D.l t! utnly dr. t6
v&i.ti@ h tn !D.c!.. €p€ttid 6f tr. ot lj,
..!.clarl, In trE !14 .qditld b blE or rdsth.

(tv, Tb. lloroltls of tr..h !l.b crkh by 25 m N.h ..6.
t n . t by , | oeu .h .

3.r.r ?&hr'rs gaDd! &il rt.n&4 edN

l !F rubg .o f
rhllriEr .qu.rd! Dd cuttLtttr'd o.wbt by ott Fbo.tal tr&l. tn tlr

. t6 trdtc.ba d & M!.!F ot oE!.l
:' 'd E*rch it t (s t&b. a. $ ea rtbr.r ro. r?r, rd tr v.IE
1r edr !.ad ha bea crrdrlt a tlo Fr4&. la Da ,2.

!.bre 2?. c.tch c@orltld lb p€!art€.)
by .te!-b*a E&rr t! tb Garf, 1979.



Fld t !.ir t!br., F.u jrf& tb !oltdt&. Ir or.
tl'hrq .Jlt.rdcy hE to b. rrcsd.d r.l'roush . h.tbr drEErbutro
o!.ff,.rt botn h 486 d:d !n tls, th. fllhrns etlvlrt.s $drd b.
cdc.lE t lt ti ltdt3d @d (rE.. r, rlr, ry lnit v) rld tfitt it

(xe-r.!tu!y) .. .bd| lj t bl. 2r. 516 llthlls
t glrrttdu both tn *s da tr tt- $y te rlE .!t ct of d.ctqtls
th c.tch or llmrt 6it . t$dt 20 Fr dtt. E4{r,.r t!. .d ij!,
tn.!' uy E.ort rn incnutis tlE I,todu.tivtt!, or trsrt blrt n!@e.
to.6atbt..t !y r.Er (l€y) | b€c.s. tlr cllsnt dturuon shar that

.n der-.x!'lolt.tr i



rhe raptd e&&std o! travl ftEh€.I€s arlrq
tnEit€hlar€ !.&u*s i! tll. curf

of ll|air&d. q.ne ttE o€rall stek slza of tNorkbrar€ ftsuc..

of .br14s I squids
@.r-erptolcd {!tqr. 7-ro). fiE!.rore,

ltuctuatlorc lb tl]e abudac€ of trE8.
66iEciauy if tney de subjectea b inbbse

rishins !r$6u!e (talle 24).

coneidelatlon to fi.dins 6 trdt ft.h.rr.8

effecti€ das@.t/cmtro 3holld b€ @nsidered.

uE p'ldlctivrty of tnrertobate r$oqe3
level, 1,6., to Mhtain tJEn:t tb€ir afl revel

(Fiq@ ?-10), .ction should be t.t.n ,ith

a9lrof,l@Ery tlE tn I9?7-r973 (abdt 4,5oo 61ts aE
24', rt is hoF€d thar a 6!ftalle ricensing dFt.n rtn

uation (tralliq hotrr.) tn eacb

f.r ln'err.blat€ fiEberies. rt i5 rndkaed In

durat_i4 is.bdt h hdF, trd*llrq (Eiexre 23t- otte!-bdrd tnwr

cNE. of fou or rt€ lDusr tdlrs both duilE

diiq, it i3 €'!€cted uE
tlP imae*nt of jnrert€5



evr'g., fkntns *!.d6 ina s!dd.
.n@ta b. lBtrlct a to c p!ftrcd* ti* lntt 3rE@. & L! a.

tlullbs tl'. n1ft MtJl8 f!@ tu. to tj. lolldtng F.!4
tt @lit ... pr.a*ar!r. b @*ob6 fthtuq lcrteitt.s tn rblt.it

th. tmd .!d otn.m {t r. o! tn olt l..br. 2?).

a.6!dtr9 to PIsu€ 11, tJE c64GitIoD (in Flcenbg. by Erqht,
of tJE dkn Lr l'Dl E dcr b r9?5-r93r tndlqt€d tl|.t :lDd 70 !.r

Yl dtch nr E*h rtEh, rdcr, sprk.d a
r. ju6fl.' &d fry of

!d.r.t .€acjsrry iqDrt !t ll.h Q.cl... 11i. 1. h.€n- tne sr6rlty
ulr coit .nd e.n .tr. oa 1... th& 25 D.

tr1.!.roEr It a!t.$ tnrt r. nd.!f.c v.
.bc. th. ut6 qu6 of tb6 ir..rir. h tr€ .bsir.rn . of inGt hat . tr
inr. t tn hngh lr.hiDq t!ta.1tt tj.t Incrulr.. . 1.!9. Fr.tErt6 6r

.duc€ n!bs. h eDlotttng th6. v.lDnl.
try.!teb'.t. re.4!.63. th. !.9!r.d4.n coit dd E.h .1u. (3s D..
snoh n Frs. 24, fd r.yl n.r. u.ea by .@!ciat rt erd. .h41d b.



s@y!b.r, r|. .!d v. kE*ur, (I973r. D-.fld -!dr63 .ra terort tfo
ir tr€ olf of ln.ibrdi t96o-t5. i.Dct of trE h.k!.!, d
tn !6.8.1 hs|e. oa tn. sud. sh.tli bsE, krrr.ta.
sdth chiu &. rt.h.rt.r h6l6Frht .r€ @dI.*rt!q thgr4,
s6/@n1/B ! 56-10.

Bsyubor, rr. ara s. P!.!El6ch!t!., (1964). tdl rt.h.tl.. ln t]'.6rf
of rt'. md. b tL nD.!t .l th. lNth $!.to' of tn.
st adi"g c@rtt . on F!.drd. h..fch .!d D€v.tc[nnt,
Jar.dt 23-2e tuqu.t re34. !!l_IEEj94:p9=L!9:1!g :

dulrlardg, s. (19?5).
tuur i.tort.
B,istol( : 7? !t'. (h rt!l).

chotlr4utt , c. lr$21. rqdd !!.h.!!.. ln ttE cllf of 1t'!i16it.
1tE R.port of trE fird $'.rd of the strrittng c@1th.
6 Fl.u€ F*&.l! &il D.v.bF.nt, syilr'.y, ^EtrJi.,
,3 tEir - . tl.y re.2. !!Ll!!!!Ea!!E9ILL?q : r2a-r3..

Fq, t.e. (r9?o). e E{aE.tl.l su:91u.-yl.rd ||o&r for atili2i.s
Eeloiba !i.h P.EuIru6. E!!:j_-!!!:.:l+L: !9e.,
99 (r) : 30{A.

e e3br (!$r). !1f. cycl@. DYn&1ca,
ed rcn:s@nt or coatll P.n..tit shrhp st!.ks.
I:g!:sl-!s3:-!9:- 2r5pP.

{oruluI.r !.8. (r$ot. lao s!..I$ c.t.!osw, vol. r. shriaE &d
Prd,s ol tlE {orla, b ho!:!.d..t.1o9s of speci.. of

(1930). tulollla. sd Flll€rr.r or tlr. crrr or tnatled.
aE/1|o.3, sE fpac, &{ Pr.

(I93tl). bvtd cf Blol.qlc.l st!dI..6 cephaloPoa8 ud

3!4-!3E!9--9!:!!9!l-.s!!]!l94*e!r-!!1]I9:::!I, r3 F-



R.D.! Cry&, F.r. ee 41, t\93.), Fro 6!Rot.. C.t 1o9si kr. 3.
cern r.?oas of t}l. rorrc. k xet t tr crt lolrE of qr.t..
of nbEst to Fr.h.!I... !4 Fbn. 6!ep. r25, vor. 3 !

scst lDart. brbrt of kr.h." 6 rr! Btorosy ed R.sre3 of
tul.t shrtti'. tn t!. s46 ('ilr 56. k.!, !.rt t . rr.
30 tu - 5 Jull r$o, rot xb.b.h. raf.yli
s€. Ftubclie. D.EloF.rt ud c6!dt .ttE p!ag.@,
s5 /@N/Bo /26 I s.s/@n/a\/ 30,

cn!dli)!8.!rroa, {r93{t. ch&g.r ln sbd D€stty
of De*!!.t ltah.r tn th cuu or th.lloit {1965-3t).
lVnI ?, s.!Bc ! 7r !D.

(19791. sh!r.p! r!&rlns rr. In tJl. eulf of thdlsd.p.pt. or !trh.!j.., BDstot r 27 D9. (1r rh!t).

R. (1s79'. C.Ph.roPod. rerlne hr b e 6ulf of fi'.1,1&d.

o f6 t ,h .1 .Eod ! ia t ! . c l r f

(19al). sP.ct..,
c.*':rcpd8 by rel,
Fishelt€E, bebr :

sl6l969d, p, (r97a)
oflfirilad.

p€!t. o. riEhert.s, Begkor. I a3

sr .c - ib . r t toe i t ' tbDda€of
rn dr Gulr of ri.u&d. ed. of
u  D.  ( rn  nDt ) .

x6$ug, (1930),
In u* cutr of :hdlsd. EDt. of

v t ! h . r i ! r ,  A ,  r r977 ) .  M  h ! r y ! r .
Md ' t n th€Gu I fo r

m: and. bpt. .f !1.h.!1.!, Eeqkot : 29 p!, (tn nr.i).

vrbb..l!l. a. dd R. ,.o@u.s, (re73). rn blrysl. or hv.rtebrat.
rn }Jt curf of flE &d.pept. or !l3b€ri€, Bdgkok : rt p!. (jn rhat).

v$h:d!1. A. sd i. hg.u€. (1979), h b..Ly.I. of rnErt€b,at
Pnx{o|6 a ed 5 fi trE turf of

llurldd. bpt. of !r.h.rt ., Bsqlot : u t,t,. (tu:r!i'.



r, .nd x. xd!g!u.s, (1e30'. h h!r,y€i. of hveit b'!te
h i-ri. Guu or

lrlatlea, !9t!:g_:&!e!&!r E&sk r< : rs pp. itn thar).

catch€ t k n f6 i.v. Pralce 5 lr tJE culf or ltEil'4.
EP!j_-9!_!1g9:&C, Besrok : r? !!. (rn t'ld witl' Ensrish

r., x. slEbgla sd x. tongftrs, (19?6). h hly8l3 of
IltlEt€blai. c*crr.s t 16 te R.v. Prar{oNc 4 &d 5 lr
tne cnu of lhaudd. E!!:_g_4$3:!9s,


