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Ulliug the ar .. l expansion method the bi ....... and :riabiug 

.""talit,' rate fen. the abort-f1nDed squid ~ illocebroSUII) 

:f>ooa Div:lai0D8 4V"IX and )110 was ost:lmatetl. 

Par detC'lllin1.J:lg the resource abu.ndaDoe. the catch and eUort 

data of the cuban lo:ttg-distanoe water neat whioh operated in 

the abO'N mentioned IClU.P D1visi0D8 were used. 

It •• e.timated tho monthly bioma •• dnriug the fiabiug period 

in whioh the ouban vasaela fillhed in Divisions 4VWX 

(JuJ.rOotobor) and 3110 (Ju~-Sopt ... ber), findiug out a III&XiJmlm 

bi..... ~lue of 434 580 tODS in Ootobar for Divi.i0D8 4V"IX 

IID4 • mu:1awa value of 76 200 tODS in August for Dirtsioll8 lBO. 

!be fiabiug martalit,' rate (~) e.timate •• ero alao determined 

on a monthly basis aIll tor the t01'ller tll1h1Dg periodll. 

%'aD£i1l& bca 0.001 to 0.009. These est1llll. tes sbOQld be used 

as appro~ti0D8 rather than exact or accurate valu.s 

because of the possible aeficiencies and souro. of the data 

us.a. 

2. Inboduotion 

Last 3'e&l" SCID. aBsesaments OD squid (~ illeoebroaus) w.re 

_de uaiug tho aroal o%p&!lSion method (Lipinski, 19781 liar! 
.t.al •• 1978. and Ch ..... lier. 1978) and the oohort am.178is 

(1Iur1o:r and Waldron, 1978). In the .ooolld of the montionod 

dooum.nts. the uncler and overest1mat1cma and also the 

l±m1tatians at this method were discuss.d when cammeroial data 

ware _107_d in the ... ~.1a. 
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Duo1llc 1978 the ouban fleet oonduoted a dirooted .qu1d 

floh...,. on the Soot1an Shelf ... d south of the Grand _. 

Obta i "'ng 41.7 aDd 35.5 • at tb1a speciea respectivelY in the 
catches. 

!!I.e objective at this paper 1& to perfo1'll an &BS •• __ t of the 

abort-:r1Dned 8quj.d abundance in the ma:ln ",_1abe. flo ... 

D:l.rtB10n0 4Y11X and 3110 :In ordar to Ir:now the .1tuaUon ~ 

th:la atock. 

3 ... ter1al !M Kethoda 

!he aOll.thl.J' e.t:lmatea of b1CEa •• were calculated ua1ns tile 

catch aDd etf'art data at the cuban traWlft"B ves.ela type 

Atlant1k and 'lac_ 95, botJt. of th_ atU'D trawlers belcmg1q 

to the tomaj. 0&1;:88017 O!f 7 (OTer 2 000 gro.. metrio tOXl8). 

8:lm1.l.aJ.ol3'. the trawls poai t10118 and type of' fishing gear 

were registered. A oatobabl11ty coefficient of q • 1 ... 

oonsidereA in all o •• ,a. 

In the __ 17s18. data o,,"piled 4ur1llc Ju17-00tober for 
Divis10DB 4VWI and July-Septamber for Div1a1QD8 ).0 .ere 

uaed. !he fisbing activities were maillly An-eloped in 

Dirto1on 411 and in the GraJld _ :In the region 1m""" a8 l311 

~ the _ (Pigs. 1-3). J.lthought the fishe1'7 :In Dirt.1one 

4VIX ..... carried out until Nov_ber, at the 1;1m. tbia 

.8 •••• ent was made, data ... re only available far the period 

Jul)"-Ootober. 

~ •• liDa operatiODS •• re conducted using several types at 

oOlllDeroial fiahing gears, fran Which, models .-32.0 and 

.-50.2 were ohosen to aocClllplish bi<lll8.ss calculations a:ttU' 
oouidering th_ 6S representative of the fishe17. The 

tecbnical charaoteristios at the last fishing gear and also 

the _thodol.ogy followed in the bimaaBS calcul.at10D11 are 

w1de17 up1ained in the paper by liar! et. al. (op. oit.). 

!he charaoteristios ot the .-32.0 net are as followss 

Gear Ulm. ar DUDlber .-32.0 

Head rope lenght 32 .. 

J"oot rope length 

lI1nsproad 35-40 .. 

LeDght ~ bridles 120m 

Area at dOorB 5 .. 2 

lD the aD&l1qs .ere couldered 518 trawls duriJ:lf; the 

Jul7-Ootober period for D:l.rta1ons 4Y11X. while for D:l.rts1ons 3110 

were IIDIllloed 251 trawls :In the Jul)"-Sept_ber period. 
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With the eUort and catch data and following the areal 

expansion methodology, the catch per unit of area (Kg/heot) 

for each trawl was caloula ted. Sub •• qu.ently t the valu.s 

obtained were grouped b7 .eek and. atter this f the mean cr> and 

variance (82 ) c4. each group was ocmputed. According to 

taylor's power la., the Tariance of a population 1.s 

proportiOD&l to a fraotional power at 1ta m.an, that 1s: 

92 - .ib (1) 
and log 82 _ log a +b log X (2) 

COII8idor1"l! equation (2) whiob oorr •• ponclll to a straigbt line, 

tbe slope (b) was determined, indioating its value tbo 

tranat02'M.tioD to ba applied to the oatch par unit of are. 

values at Moh trawl, thus normalizing the data for eaoh month 

and Di'ri.s1on,follorlng tbo methodology desoribed by Bue .. and 

Per •• (MS, 1978). Once the data were transformed. 

oalaulat1omat con:fidance intervals.ere made tor each at the 

•• an catab per unit ot ar •• values used in est1matig the 

blC111&8 ••• oonfidence level at 95 • was _played in all months. 

RelNl ta are shown in tabla 2. 

4. RallU.l. t. !!!! d.i.acuBsion 

!rhe ouban oaameroial fl •• t bagan to catch squid in a 

noc ••• tul way as a directed species in July on the Sootian 

Shelf and soutb of tbo ih'and llank. 

!!he area ooyered by the fl.et in theBe fiaheries, in oGmparison 

with the ones of former years, was larger dllriDg 1978, fishing 

not ollly in the area of the shelf but also in the banks 

slopes. 

After normalizing the catch per unit of area data for the 

different months and Divisions, the oorresponding bicuaaaeB 

were •• t1mated, be1Dg the values shown in table 1. 

It 1s observed for Divisions 4VIX (considered aa Subarea 4 
in table 1) a decreaae in the biomass fram July to September, 

and a posterior !Dorease and 1II&X:1mum value in October. In 

far.mer years (1976 and 1977), which have been added to table 

1 as an element of comparison, estimates of biomasse. for 

the months at September and October are not observed, as the 

fl.et did Dot have an allocation of squid as a directed 

.,.01e., 

~isbor;r. 

In 1978, 

catohing it a. bJ'-oatoh in a direoted silver bake 

!his situation provoked a short fishery on squid. 

howner, the situation changed, becauBe squid began 

to be f1ued in a directed W&7, aDd &. a result, a loncer 
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fishery was oarried out, having October the beat ftlu •• at 
blame •• and catch.s per unit of area reapect1vel1 ( ••• tabl •• 

1 &Dol 2). 

'!able 1.- Monthl7 e.timate. at the biaoass tor the 
period 1976-1978. 

-Area 
No. or (hoot) B1c.&11t11 

Yoar Month _area trawls 106 (II.!!!.) 

J""" 4- 180 2.1 60 972 

1976· J~ • 216 1 •• 33106 
Augullt • 277 1.9 10146 

JUlI8 4 163 2.4- U5000 

1977· Jul:T 3 156 0.9 115 625 

J~ 4 62 1.2 133 326 

J~ 3 48 0.6 29 284 
Jul:T 4- 131 1.8 124 390 
August 3 101 1.3 76200 

1978 August 4 155 400 57 990 
Sept. 3 102 0.6 41 14-9 
Sept. 4- 120 1.7 56 450 
Oct. • 112 2.2 434 580 

• Taken !rem liar! 8t. al •• (1978) 

!able 2. - Monthly floh1D8 mortality rate. (1') and 
mean catch per unit of area in D1visiOlU!l 
41X and 3NO. 1978. 

Mean oa tch per U!Q. t 
at area and conf1deDC8 

Month Di"ision intenal l' 

J~ 
41X 66.07:!:.2.33 0.003 
3RO 4-3. 01:!:.14-. 21 0.004 

,August 3NO 56. l8;t,7. 11 0.004 
41X 14. 29:!:.2. 35 0.002 

Sept. 3RO 60. 93:!:.6. 25 0.009 

41X 2B.32:t,3.51 0.001 

October 41X 193. 3B;!:.10.18 0.001 

III .. bar .. 3 (D1rlJoion )liD) the 1IIB%:Imum value of bi ........ 

ob8U"Yed in August, with a 811gbt decreaae in September 

(a •• table 1) poa81b17 due to the canpletioD or the assigned 

quota. 
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Aooording to Beverton and Holt (1956), the fishing mortality 

ooefr1ciant (p) resulting when a commeroial trawler make. a 

trawl, 18 equal to the traction of the population that i8 

caught. If' the stook 18 distributed evenly and the gear 

catches all squids in it. path, the ratio of the swept area 

to the total area of the fiBbing grOQnd is an estimate of 

P. Similarly, it may be generalized for the entire fleet 

during an interval time if the sum of the area trawled by all 

vessels is d1 vided bJ: the total area of' the f1shiDg ground. 

In table 2 are given the }II estimates calculated f'rcm the 

swept area by the fleet during the different months used in 

this paper. These estimates of the fishing mortality rat. 

oalcula ted in this way should not be considered as eXAot 

values. 

The estimates of biomass given in this paper may be used as an 

element of ccmpariaon in the management of this stock. 
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