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Abstract 

USiHg data froM the CubaH FishiHg Fleet dwriHg 1976 aHd 
1977 the biomass for ll!!! illecebrosws was estimated WSiHg 
the areal eXPQHsioH~method iH 4XW aHd 3LNO lCNAF divisiOHs. 

IH divisiOH 4XW it was fOWHd the biomass iK /WHe-/wly-
AUgust for 1976 WQS 60972, 33106 aHd 10146 M;T. respectively. 
It was determiHed for /wHe-/wly iH 1977 iH divisiOHs 4XW aHd 
4XW + 3LNO the biomass was 115000 aHd 248951 M.T. respective­
ly. 

IHtrodwctiOH 

The presSHt paper is aimed to a prelimiKary assessmSHt of 
ll!!! illecebrosws abWHdaHce iH 4XW QHd 3LNO~ICNAF d1visioHs. 

The CwbaH Fleet operatiOHs iH the area of thecNova Scotia 
Shelf reports as by-catch 1H the silver hake directed 
fishery a cOHsiderable weight of sqwid Ille% illecebrosws, 
so QH assessmSHt of this resowrce cowld help to kMow the 
size of this stock of iHcreasiHg fishiHg i~ortaHce. 

Materials aHd Methods 

Data wsed were takeK from some CubQH vessels log books which 
operated iK the Nova scotia shelf QHd the GraHd B aHk dwriKg 
/WHe, July aHd AUgust, 1976 aHd /WHe-/wly 1977 (fig.I-6). 

A total of 1054 trawls operatiOHs were QHalized, 8,8 carried 
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owt by the "AtlaNtik" type of vessels aNd the restt by 
TACSA-P5 vessels which operated iN divisiONs 3LNO, both 
types of vessels belONgiNg to > 2000 M.T. 

It was takeN from the log books the positioN,depth, trawliNg 
time iN howrs, speed of trawliKg, type of gear -.played, etc. 

FishiNg gear wsed were commercial bot6om trawls M-3d, M-50.2 
aKd the pelagic trawl M-P5/220. 

The maiN techNical details of these three Nets are shOWN 
below. 

Gear Kame or "wmber 
Head rope IBKgth 
Foot rope length 
wingspread 
LBKgth of bridles 
Area of doors 

M-36 
36 lit 

56.5 lit 

24 1ft 

120 
5.5 .. 2 

M-50.2 M-P5/220 
50.2 m 1'5 lit 

61.2 1ft 95.01.1111 

28 II 45 m 
120 120 
5.5 .. 2 8.0 .2 

For the estimatiON of the biomass it was wsed the areal 
expaKsiON .. etkod applied by Mathews et al (lp75) and 1ftOditied 
iK the preseKt paper. 

Mathews (op.cit;) stated that the catch per WNit of area (Ca) 
CaK be colltpWted from: 
Ca • Co/k kilograMS per hectare (kg/kect.J 
where. Co. catch recorded'iK each trawl 

k. area swept by the trawl, 
compwted by the following eqwatiOK' 

( I) k. D X 18sl x yt 
LO 000 

whsre D is the distaKCS betwseN trawl doors iN .. eters; 1853 

is the KWMber of meters iN a nawtical .. ile; y is the ayerage 
speed of the vessels iN kKOts while trawliNgI t is the trawl­
iKg ti .. e iK howrs fished GKd 10 000 is the tlnwwrber of 
sqwares Meters per hectare. 

The abwKdaKce or ayerage biomass per WHit of area, cONsideriKg 
that all fishes actwally iN the area are caNght by the Ket is 

giveN by. 
staNdiNg stock • H x Ca/q 
where. H. area estimated in thow.aNds of hectares 

q. catchability coefficieNt 

IK order to kNOW the area swept by the pelagic trawl aKd 
bottom trawls it was iKtrodwced a traKstor.atioK to 
eqWatioN (I) cOKsistiKg in wsiKg the average horizoKtal 
oppeNKiKg kept by Kets M-36, M-50.2 and M-I'S/220 at trawl­
ing speeds 4.5, 4.5, and d kHots respectively instead of 
CONsidering parameter D as the distaNce betweBK the doors. 
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For esti.ating the parameter H it was Ms.dd the area of 
the 30' x 30' quadrangles wh.r. the trawling operation 
tool< place. 

R.sults and discwssion 

It was found that the highest Bean abMKdanc. (I<g/hect.) 
during the BOHths analized from 1976 was slightly higher 
than the lowest fOMKd for 1977 months (tabl. I). 

IMKe was the Bonth of highest .ear. abMKdance (28.2 Irg/hect.), 
while August had the lowest (5.3 kg/h.ct.) du-Ting 1976. 

The following year the mean abMKdance reached its peal< 
figure in division .XW during the month of }Mly (166.5 I<g/ 
hect.). It should b. not.d that this figure was obtain.d 
in int.rmediate depths in relation with the depth rang.s 
occwpied by the fisheries during the last two y.ars in 
agr .... nt with Scott (1976) statements. 

In table I are shown th. catchability coefficients foMKd 
in diff.rent months and for each of the gears fishing. We 
consider that this coefficient has the highest incidence in 
sMbestimation and over.stimation of the results. 

Among the errors which can caus. subestimations and over­
estimations in our results wa hovel 

I) The majority of the data analized corraspond to com­
mercial catches obtained by "Atlantik" type of vessels 
with 61-36 and 11.-50.5 trawls, both bottom gears and there­
fore whick an appr.ciable ineficiency for the squid catch­
ing,Scott (op.cit.). 

2) For a trawl to catch all of the individuals actwally in 
the area it is needed the correct fitting of the trawl, 
doors attack angle, etc., allowing the net to reach an 
optimal vertical and horizontal oppening and that is not 

.asy to achiev. in comm.rcial trawls 

3) It should be not.d that in th. present paper are given 
biomass values for q - 1.0 and 0.5 and the analysis has 
rested heavily on the bottom trawl 11.-36. Individuals 
found in the path of the net and in the affected area 
but over its h.adrope are not caught by this gear. 

4) In other hand, the squid fishery for the awban FI.et is 
mainly. based on the distributional area of the silver 
hal<e so all the squids owt from this ar.a ar. not tal<.n 
into aCCOMKt in this analysis. 

5) Fishing intensity is not MKiformly distribut.d ov.r the 
area and it caus.s that the averag. of the abMKdance 
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overestimate. the average of relative abUKdance in all 
the area considered, so in ONr analysis it is only NSed 
the area of the qwadrangles .kere the fishing effort was 
applied. 

6) It was not considered the migration of individwals ONt 
from or to the fishing zone. 

7) The trawling operations considered cONld not be separated 
in periods of time dwring the day, to eliminate in this 
way the possible sNbestimation errors which con be observed 
in figNres 7 ond B. 

OWring Ip77 the meon abUKdance obtained by the CUbon Fleet 
showed great variations depending on the type of net wsed. 
The maximw. valNe was reached by the pelagic trawl ~P5/220 
dwring JNly Ip77, as this gear meets all the reqwired 
characteristics of this kind of fishery. 

valNes of mean depth v.s. catchability coefficient for the 
different months were plotted (fig.p), obtaining the follow­
ing e"Nation' 

y. 210.8 - 4.1 x 105q 

with correlation coefficient 0.B4. 

Despite that there is not eMONgh information available on 
the stock-recrNitment relation for this species, it con 
be considered a 20% of the biOMaSS as swL-ficient to 
gwarantee the recrNitment, Ikeda et.al. (lp73). 

If we consider the average biOMaSS for months of JUKe and 
fwly 1977, this figwre will be arownd 40,000 M.T. 

In spite of the agreements observed among the estimations 
compwted ~ring the last year, it .awld be desirable, 
giving the natwre of the method wsed, to have more 
information as on element of comparison. 
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Table 1.- Estimated abundance of squid in subarea 3 and 4. 

(iDe) 
Ca H Catchab111ty Catchabili ty Year Month Subarea . 11 Tow Gear Kg/Hect • Hectare ql q2 

1976 June 4 180 36 28,2 2.1 0,5 
July 4 216 36 23,0 1.4 0,5 
Agust 4 277 36 5,3 1.9 0,5 

1977 June 4 145 36 56,3 1.6 0,5 
June 4 18 95 27,8 0.7 0,5 

Total 4 163 33+95 2.4 0,5 
JUly 3 156 50,2 122,9 0.9 0,5 
July 4 22 95 1156,5 0.7 0,5 
July 4 40 36 26,9 0.4 0,5 
Total 3>4 218 351-95+50,2 - 2.1 0,5 

Biomass Biomass Catchab11ity Mean 
M.T. M.T. ( 10-5) Depth 

Year Month 8 1 82 q3 Meters 

1976 June 60972 121944 2,11 188 
July 33106 66212 3,87 215 
August 10146 20292 2,59 213 

1977 June 95000 19DOOD 2,51 160 
June 20000 4000D 20,6 134 

Total 115000 230000 

July 116625 231250 5,19 203 
July 120342 240684 10,2 145 
July 12984 25968 28,2 114 
Total 248951 49?902 
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Fig,L Fishing operations during June 1976 

Fig.2_Fishing operations during July 1976 
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Figure 7. Echogram showing at upper layer a schaal of 
squid and at bottom fish concentration. Speed 
of the vessel 10 knots. The following set­
tings of instruments were used during the 
cruise: Echo sounder EK-38: TVG 20 log R, 
pulse length 0,6 MS, Power 1/1 KW. mode white 
line, gain 0 dB, Bandwith 3KHz, gain 7, dis­
criminator 5 scale 0-250 meters. 

Figure 8._ Echogram showing in the first 25 meters a dense 
concentration of squid. Speed of the vessel 4,5 
knots. The following settings of instruments were 
used during the cruise: Echo sounder EK-3B: 
TVG 20 log A, pulse length 0,6 MS, Power 1/1 Kw, 
mode white line, gain odB, Bandwith 3KH~, gain 7, 
discriminator S, seele 0-250 meters. 
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