
NOT TO BE CITED WITHOUT PRIOR 
REFERENCE TO THE AUTHOR(S) 

International Commission for II the Northwest Atlantic Fisheries 

Serial No. 5363 ICNAF Res. Doc. 79/11/37 

SPECIAL MEETING OF STACRES - FEBRUARY 1979 

Assessment of IZlex ilZecebrosU8 (LeSueur, 1821) stocks 
in ICNAF Div. 4W determined by area-density method: 

IIt""!_ .. 

by 

Marek Lipinski 
Sea Fisheries Institute 

Gdynia, Poland 

. ' .. !ita, .ft!l-d'lIIIi:Ir;y. a.tll04 ..... used· bl tb. ntbCl1' 
ill-l''17·tii:i:-._~ ........ nt .of Illa; .toeD in.Di ... ~ 4. 
ILiPUaki,:l9781!"fb •.• ame lI.tb04 b •• · b •• D. r.pe.bd 
·tOll 1Ib •. 19?84.1Ia~ DB.pi'. tb. illllocll1"'oi ••. ot til •.. 
"1I04ftVU""~ ep,d illu.tr.1Ied. II;, Sias.lPline 119%1, . 
1Ial'i,1I ..• l./19?8I .1UId.Bl11'l8l .114 •• l4ron/1978/. tb. 
n1lboz: .U11"be:l.1. ...... 11; :!. .... t.rto us •. 11; iIl8118.d. 
of :1Ib •. Le.l:!. •. 0Z'. OobOllt . .Anal.;y.i8: a8lob04 •• · Draa ·0.11 no1I 
.... oid ".'!IIIJIUOIIII oOIlO.millll· laok ot .1Iip.UOJI IUId/ or 
Jl!1I1u~al.lIOZ'1I.ii1l;? .... O. or 001l81o.nt ./UJIO.rtaln1;;,.ot 'b.· 

··latta: is ~0~0~'d.n~b .. 8IIigr.UOl4 ...... Ull1l11118. 19'1'11 ~ 
!I!b •. ,-..... ,"Id8r,UOII. ot .• oboola of.qu14. i.w.ll ItnowJI 
"OIll·tl.be~'JI..1id t.irJ.l ~ll c!oouun1i.d in lob •. 
• Ci'DUtiO .1:I..1;.r.tI11'8 ./Sqllir8. ,.19571 Sato •. 19'14/ •. 
OII!.aa;y.bg... ..... r-... :l.ll·.agre. w:l.'b Hl11'l.;, .1I4."lc!ron .. 
It¥p~oit~/ .1Ib.1I. too.·li'll1llais knolln:.bOl1' .lIisr.Uon azul 
Dmpo.t;i.OJI . of Illaz 11180.lIr08l111. 

Polish Pl •• tfisb:l.1!(!; o!?erat1ons.1n Div. 4W 
. .' .' ... !rb.a Polisb Fl •• t. s.t1sb11111 operatione.1nD1v. 4'1 

lIer·s"s1llilar. to. tboss prev10I1sl;y .. dsflcrilled for .. l!}?? 
/Lipl1ilsU. op; !lit~i~' .F1J!Ib1ns 1'or aql1:1,dstarted on 
l'JU:l,y .. and .. f1n1sb'd .. o~ 2.Septelllber lI:ltb onl;y. tbl?ge stem 
tra"le1'apart1c1pat:ing~: F1sbinsllaaaloocondncted by... .. .. 
lIbasaDoe.sb1pa: 1n D1v~. '.·NO~_Tb.,se· ope1'atio~ are described 
eleewhere lL1p1nsld, 1979 at ~ 
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- .... !ba .. to:tlal.-.PoUab oatob .. tor.Db~ .4W.was-166!.;!f t~ . . . . 
111-· oatcb: was .colI,Bl~8rabl3 .10wertblill .. ~at .. reported ... tor 
1977/X,lpiilski· •. 1978· •. op~clt~laDd tbere.wa!!:.M Dsed. to . __ . 
report:-1t.11l ·tbe.torm given b;y Nagaslild aDd bls' assoolates 

'. I see. Redbook 1978... p~:-7'/~' . < . ". 

Tbe :Iq.'ea of_Pol1sb:aquid:.tisber.7 -1n 1978- was ,.1III1lar ....... ' 
lio. tb~1i: pre'lo\Ui~.de~Cribed.-IP1s;-.l/ bU:tth~-!ieptb .. raDge 
dUt4re4 . si1gbt~·1 ~15:-.i90-1II·; :~;I,~l40m·. i.iataad 
ot 120-2~ .. ,:, ma1n1J.deeper .. :tban 180-m/~ . ~. . 

. It' b' . 2 ...... --. . "aa asallllled·t at .. areas A-aDd~B-/9.-,oo meach/. 
war!! eg1Ul~.:t1sblld.8lId...8empled~ .. Tbe 'm~lIn: duration .. ot;eacb 

, baul_._ 4-hours', .lIIeal1-nUlllber .. ot.baule per .. da;" ... '~ .. tra.l_;:~" 
to.ias apeed :... i., .knots~ ~be .. apraad .betweeii. tba-nat"iasa 
'. ' ," 2" 

waa ".111 aDd- durilils a !lingle .. baul oovered. O~91-a. ~. . 
Tbe .lIaanproporUoli. blltwellD..s.xe .... was .. '7~5·.iales all4 ... , ... 
42~5.'teIl81e ••. audrem:ailUld' relative~ eOlUltant d~1I8 
tbe periOd 1nvestigated /Table2/~' 

Table 2. Basic biological data concerning Polish squid fishery for the period investigated 
in 1978. 

..-• -_.".' .. " , _." .... ... . , 
... 11: 

, 
... 11 ... ; tioll at sexes , , 
~ 

- . __ CI' 9 m;-. , , ..plea: .",~ .. -.'---, 
, • l1WI1Ier '! I , 1111111Iar' I , : ot- ... )- , ~~1V1-1 

, d' I , . , 
11141"1i- I I I I ~ , , duals duals I I , 

. - . .. , " - .. - - I 
09-15: 

, 
;rill. - - - - - - i 

• , 
57:5 42.5 ! 18.~ I l8~j5 lS-22' 2 610 . 450 , 

, ... 

54.al 45.2 I ' ! 
2~: , 680 '125 I .lB.7 I 19;1 

~ .4 ... ~o'.i 2 643 , I 60~' 4l9~ ~~5 lB.9 
I 

I 19.2 
"-~ , 58.51 19~'1 I 19i2 06-lIJ 1 , 

~ 216 41.5 I .. -
• i.) 

I ! »-19; - - - - , - - I -
t'~-_ . ...) • . 20...a6~ : - - . . - - -i~ . , , 

" .) , 2?...sap.02;, . . - ; ., . -. - -, , 

.. all~1sb' ... ~~. ~.~~ot 1Ibe .... Oll • 

_1.. U5 1 au t_le. 105 I. M.all .,,1gb' ill flbe middle 

;~ ~~~ ~~~~1I ;;;;~ ;~~ ~ ~;,. ~2~-~': ~~~~~~~~~I< 
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.!be .,,"oat:ob pQ.4Q .•••. 20~4.* aDd .,_1-. 
nlatha:Qo."olUltan1; 4ur111g .tbe.obola.:f1.b111g .per10d, 
w1~b OIl:Qo 1J~0 I18jor_tl\lc1;WII1J1olUl~_:!:b18. 0&8"aqIlll1.110 
1l~7.1J .tor .aloa: 11~017:rl05.all4.0;86'lxwS .1Dd1d~ . 
dl1ala. al1. tbe besillDillg .. ..l·1\t tbe.aidd1e :.of l1b" S0880b, 
.,oapeott,.e:Qoi, . aDd· II~ 7 .1; etor ta .... 1as 10~1I29z105 aDd 5' . . . o. 7l3X1O ,.~.8pect1 ... e:\;J/.,,·.' ..... ,.... _ '. ..' .. ," .. ·'2. '.. . '.' !rhe lIG ..... d .... 1~ ot .. eql.li48·per l..q;., : .. ztracted bJi "''''_' 
... aa .tollo_ a'o.37,3x:lO?.-o.:nllxl~ ·1Ddh1d\l8la .. , 
I_letl/ .a...i0.'04l{105'''':?~26lxW ". ~;"a:#e .... l.tl/ • TIle 
total ,iuJ&ber. otaql.l1ds'btbe ·are.ii: alla:Qo.~d, 0 .. ·a8 . . ' II·" II .. .' .' . tol1o.~.a J.46~"lO, ~'" .2.95'7. ,,10 .. 1Dd1vidus1a / .... lesl 
8b4 2.827 ,,10 - 2.427 " 108 ODe8 IteI1J/!j1es/.· O'. :. 

,: .. ," 
•• • 0" ... ,.'. •• ....:,. ,". ~ I 

B10l1J/!jsa ot 1!~l!!ds11l tbe Area 'In;".8ti~a1;"d, I' 
. . i . . - . Tbo tot.LPol1sh cstcb CODetUuted.1661.5 t., 

955.4 '._le810.0a, ".108 - 0.071 ,,"108 1Dd1v1dual.i' 
aDd ?06.1 t teaial;'a./0~067 "108. -0.0,8 ". 108 11141ddl1llla/. 
Tbo.rat10 of,tb1s catob to the ·tota1.number·ot squ1ds in 

·eact;. area investigated- :wllls as followsl 

8 - ." 
0.083 ,,10 .. 0.024 
,.469 " lOB 

.. !. 

0;'071 r 108 
. 8 II 

2.957 r 10 . 
0.024 

bl femaleal 
. 8 

P • 0,067 r 10 • 0.024 
I 2.827 r 1f} 

- 8 
P 0,058 r 10· 0 . 024 
IX- 2~427 " lOB· • 

TIle b1oDlAa. in each area equalled I 
, .. ~. 

B'I_.1e~/" 025.0524.
4 

.. ~9:800 t, aDd B'Itemaleal ~ 706,1. - ." 0~024 

;Il 29~400.t~ 
.... l1i was .. asauaed laa. tor 1977·tiaber,y/ tbat.squid 

general~ migrate tram-soutb-west aress to north-eBst ones. 

In 1978. however, l1be. Pol1abf1sber,y .. lDoved 'in tbe 
oppoa1te.direot1on./trom DOrtb-east to aoutb-weatl 1n 
l1b ... i .. ~ Tbe total',b1opsa 1n D1v~ 411' during the. 
aWDller "",nths of 19,78. bad been therefore about 1,8.400 tons 
11;e. "9',800 t + 29,400 t/W. 

,!I!bla 10 s considerable decline 8a compared wi tb tbe 
1977 eat1aate /205,500 ~/~ 
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pl.gUl10D 

. !be .0a .... 88 of tbe deoline in. biomass of tbe Ille" 
stoolo: sbo .. ld.be .• "Plained bers .. b .. ~ it.sbo .. ld. firat.be 
noted.tbat d"e to.tbe laolo: of Bome facts of paramount 
aporta""" tbe ""plaDAlfOIlS ·ere biased b, apeclllatioIlS, 
lor.""oIlp1 •. i1; was ass .... d tba.t 1t .. auld be fairer 
to compara tbe.Polisb a.tiaatea tor 1977 and 197B instead 
of that tor 197B.and.tbe one adopted h, S!I!~C~ IIONAI' 
Sum. Doc.·7B/VII,. p.6/~ 

... !b. biomass estimation. presented b.re waa probabl1 
i~~,,!no;'d .mainl1 b~. tbr ••.. f!"c~ors~. 
l~ n .... 4.oline.of .. tba biomaas, oallBad b, 8nviroI\ll.nta1 

faotors and/or fisber, operations in 19771 ... " ,. _. - - - - ,. ." . - . , 

2. tq •. 4itter.noea in.ayailabi1i., .b.t .... n 1977 and 1978 
squi4 on~be oontinenta1 sbelt at Nova Sootial 

,~ liigratian;. 

Couidedng' tb, fir.~ .. faotor 111 abollld be 
noted tba~. 1engtb .. fraqllanoi.s. at 11la" in tbe firat ba1t 
of tb. 1978 fisbingseaeon wsr. oOIlSid.rabl1lowerandmo
ra pol1modal .tban tbo ... of 197'1./ U.p:lilald, .. 1979 b/. Tbis 
prob,abl1 •• au· tbat .tbe spawning' .period .as late in 
willller-apr!ng 1977/1fPS and/or. growtb ra1;. was alow.r. 1/ 
~a oouUarab1e.4aJ.a3l.in. tbe .. epawnins·.ae aost probabl1 
41la. to tb. high ."t.r t ... pera1;nrea ill tbe .tall ot 
1977 IlUrtalo:, 1978/. Hlgb .• a •• r taaperatnraa uaua1l1 
.... n· tbat .. tbe perlod.ot availabili". at tood la . .,..ell4a4 
ILip1iu!lo:i, unpUb1 .. "dal. OIl lIbe.oner.bandat""vatioll 
iIIIJ- oaI1S.· th •. acoeleraUeD at .. 1Nri~' at . Illa", . and . 

"~"" •• ter ~aaperat""". 1181 not,. a8 ... _ _bown b:r Mangold 
a' a1~ 1197" and Row.aDd IIangolclI19'l5/. 
.. ... . fte 4aJ.a3lad . epa.Ding ~~. ",bl1 callBad bigb.r .. 88tll1'81 

1 '-) . 
ao_11., .in spring. and .uma •. : aauae ot .billb .... prs"at1011. 
"p8II.··1D1lng.r.slliaala aDd/or lower tood .availabUi1ll 
tor 'b ••••. n .1I01l1dalao .ba IIoOtad 1III.t. 1978 t"pertlt1l1'8B 
...... ooui4erabl1 lower tball lIbo .. ot 19" onea I"ill~ 
2 - , alii! irabla." , .. 

. I11 ia.baUne4 .. lIb.1977 fiabar, .. a1l tba. '0.000 t 
ltt ... 1414 not .. rioual1 .. att.o*tba SUbarea •.• ~OCI".~ ,._ 
8qu1dl·it. tbe. blpotb •• 1e .. ot. RII1'!Q.a.4 .•• ldroIlI1978. op. 
af,1I# wra,colTllo1! - U._lcIillpl1.'rirtua1l1.ot J1~. 
_'1ui4.tor.1Iba1971.tisbalO11· tb.ir. b:rpotlb.d •• e .. 1Iball 
lIi_._ tor .. 11 Dec. 1977 .. 1!88. "Ill at. aqu.14. 111 .... 
a •• _ IIera ....... - . ..,au ,.-DaI wra.iaMtueI. 

1/ Tho fa'Cf\t incrcruJo of the. bi.oI1;.U3S in Ootobcr 1 '178 
IICNAF ReI). Doc. 79/II/S/ als.o GUG,,,;csts £t delay 
in the s');J.\'Ininc of the 1977 ntoclc. 
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• , __ •••• ~._~ •••••••••••• _ •••••• / ._; • __ ; ••• 4. 0_ .,_.:~ ••• " _ ••• 

0taJNIri •• n-'be ..... .,· 1m ~..1'?8 ..... .".~ te ... 1I_pe".~IIHII" 
1a JIt"l4W, ••• .-..... 1I7l'9:u..b.l!a....roul _.1 .... ~ . .. .. 

eoa.14.l'1l11l1be ... 0114 f ••• o .. ill ab ol114b. 801184 . 
• b •• 411 •. 110 1 ........ 'ope ... tlll'e •• iLeaa ... fo04. a ... 1labllU, 
IIJId 4ela, ot .1Ibe .• p".DiIlS pel'104 ... ot 1Ibe .1977 8a88 .. d1011 
/pzoobabl;y anelld.d 110 Ma, 0" la1le .. l·~ 1;b.1;obl. ave1labiliu, 
11114 1I-i1ll'.lIioll pa1l1le .. n at 1118% oB.1Ibe.BovaSo01lia abelt 
wa. llBtuolll'abl. tor .. !;b. 1978 ottabore. f1ab.ri88~ 

Th ... tb.U4· t"·c!;.,, /lI1l1l'aUol\I ..... enUo ... a. e ... 11.r, 
I;be .1DO .... ae ot.l1ab1DSattor1; an4'4",-1I0004a7 ",,~a1l10ne:. 
in 'be .. c.1Iob 1I14108'e4 1Iba1l 1ibe aob11l., ot 1Ibe aqld4 ••• 
00 .. 148r8bl;y sma1ler. 

.. ,\".-

tErp'. 
""'-' .... \';>. .. ' •• -_~ •• _ .... ~,'-; 'f':,';,,,:.~;';',.,,: .".......;~ ..lo., "",",,' 

4 .... _ •• -74.14 lit JII',""~";l~~.JIS,,,~;~'" , .... .. ._ ........ '.'M _ ...... ~ ... ii.w.UIl8 .i"k~ 
. , . " .. 

,"_ • __ " _~, ____ ... ___ •. _-,." • ., .... .; .. , •• ~-.:. "..;"';- 1'.,- :.. •. -.-., •• , ... -.~ 

I~ IH • .., 1ac .... !ma ....... -f.a. .. ~.4W ..... ,J%'ialultl;y 
...... 110 ... Ual.,." .... cli ....... l_."U.,.1I4 

.' • .,.118.,11111;'/ or: .'1aU ...... ott.b .... fi ... "':1. •• / ~ 
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Fig. 1. Fishing grounds operated by Polish trawlers during summer 1978. Details concerning catch and effort are shown in Table 1. 
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Fig. 4. Temperature anomalies of the near bottom temperature in October 1977 
(from Furtak, 1978). 
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Fig. 5. Anomalies of the near bottom temperatures in October 1978 
(from Furtak, unpublished). 
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