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Abstract

using data from the Cuban Fishing Fleet during 1lg76 and
lp77 the biomass for lllex illecebrosus was estimated msing
the areal expansion-method in 4XW and 3LNO ICNAF divisioms,

In division 4XW it was found the biomass in June-July-

August ftor lg70 was 6og72, 33106 and lolys M,T. respactively.
1t was determined for June-July in lpy7 in divisions 4Xw and
4XW + 3LNO the biomass was 115000 and 248951 M.T. reapactive-

ly.

Introduction

The present paper is aimed to a preliminary assessment of
Illex illecebrosus abwndance in 4xW and 3LNOVICNAF divisions,

The Cuban Fleet operatioms in the area of thecNova Scotia
Shelf reports as by-catch in the silver hake directed
fishery a comsiderable weight of squid lllex illecebrosus,
50 an assessment of this resource could help to kmow the
size of this stock of increasing fishing lmportance.

Materials and Methods
Data used were taken from some Cubam vessels log books which

operated in the Nova Scotia Shelf and the Gramd B ank during
hote, July and August, lp76 and June-July lg7y {fig.1-6).

A total of los4 trawls operations were analized, 898 carried
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out by the "Atlantik" type of vessels amd the restt by
TACSA-p5 vessels which operated in divisioms 3LNO; both
types of vessels belonging to > 2000 M,T.

It was taken from the log books the position,depth, trawling
time in hours, speed of trawling, type of gear employed, etec,
Fishing gear used were commercial botéom trawls M-36, M-50,2
and the pelagic trawl M-9s5/220.

The main technical details of these three nets are shown
below:

Gear name or number M=-306 M-%0.2 M-g5/220
Head rope length 36 m 50.2m ps m
Foot rope length 56,5 m 6l.2 m 95.0:m
wingspread 24 m 28 m 45 m
Length of bridles l2o lze lzo
Area of doors 5.5 m* 5.5 m> 8.0 m*

For the estimation of the biomass it was used the areal
expansion method applied by Mathews et al (lp75) and modified
in the present paper.

Mathews (op.cit.) stated that the catch per unit of avea (Ca)
can be computed from:
Ca = Co/k kilograms per hectare (kg/hect.)
where: Co: catch recorded- in each trawl
ki area swept by the trawl, ‘
computed by the following equation:

D x l853 x vt
(U k= S50

where D is the distance between trawl doors im meters; 1853
is the mumber of meters in a nautical mile; v is the average
speed of the vessels in knots while trawlimg; t is the trawl-
ing time in hours fished and lo coo is the mmomber of
squares meters per hectare.

The abundance or average biomass per wnit of arvea, considering
that all fishes actually in the area are caught by the net 1is

given by:

Standing stock = H x Ca/q

where: H: area estimated in thousands of hectares
q* catchability coefficient

in order to know the area swept by the pelagic trawl and
bottom trawls it was introduced a transformation to
equation (1) consisting in using the average horizontal
opperning kept by mets M-36, M-50.2 and M-05/220 at trawl-
ing speeds 4.5, 4.5, and 6 knots respectivaly instead of
considering parameter D as the distance between the doors.
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For estimating the parameter H it was usedd the area of
the 30 x 30' gquadramgles where the trawling operation
took place,

Results and discussion

1t was found that the highest mean abundance (kg/hect.)
during the months amalized from lg76 was slightly higher
than the lowest found for lg77 months (table 1).

June was the month of highest mear abundance (28,2 kg/hect.},
while August had the lowest (5.3 kg/hect.) du_ring lo74,

The following year the mean abundance reached its peak
figure in division 4XW during the momth of july (la6.5 kg/
hect.). 1t should be noted that this figure was obtained
in intermediate depths in relation with the depth ranges
occmpied by the fisheries during the last two years in
agreement with Scott (lg76) statememts.

In table 1 are shown the catchability coefficients found

in different months and for each of the gears fishing. we
consider that this coefficient has the highest incidence in
subestimation and overestimation of the results.

Among the ervors which can cause subestimatioms and over=-
estimations in our results we have:

1) The majority of the data analized correspond to com-
mercial catches obtained by “Atiamtik” type of vessels
with M~36 and M-s0,5 trawls, both bottom gears and theve-
fore which an appreciable ineficiency for the squid catch-
ing, Secott (op.cit.).

2} For a trawl to catch all of the individuals actually 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 horizomtal oppening and that is not

easy to achieve in coemercial trawls

3} It should be noted that in the present paper are given
biomass values for q = 1.0 and 0.5 and the analysis has
rested heavily on the bottom trawl M-36, Individuals
found in the path of the net and in the affected area
but over its headrope are not caught by this gear.

4) In other hand, tho squid fishery for the Cuban Fleet is
mainly based on the distributional area of the silver
hake so0 all the squids out from this area are mot taken
into account in thig amalysis.

5) FPishing intensity is not uniformly distributed over the
area and it causes that the average of the abundance
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overestimates the average of relative abundance in all
the area considered, so in our analysis it is omly used
the area of the quadrangles where the fishing effort was
apprlied.

6) 1t was not considered the migration of individuals out
from or to the fishing zone.

7) The trawling operatioms considered could not be ssparated
in periods of time during the day, to eliminate in this
way the possible subastimation errors which can be observed
in figures 7 and 8.

During lg77 the meam abundance obtained by the Cuban Fleet
showed great variations depending om the type of mnet used.
The maximom value was reached by the pelagic trawl M-9gs5/220
during July lg77, as this gear meets all the regquired
characteristics of this kind of fishery.

Values of mean depth v.s. catchability coefficient for the
different months were plotted (fig.p), obtaining the follow-
ing esquation:

y = 210.8 - 4.1 x lo’g
with correlation coefficient o0.84.

Despite that there is not eMough information available on
the stock-recruitment relation for this species, it can
be considered a 20% of the biomass as suf_ficient to
guarantee the vecruitment, tkeda et.al. (lg73).

1f we consider the average biomass for months of June and
guly loy7, this figure will be around 40,000 M.T.

In spite of the agreemenis observed among the estimations
computed during the last year, it would be desirable,
giving the nature of the method used, to have more
information as an element of comparison.
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Table 1.- Estimated abundance of squid in subarea 3 and 4.

(10*)
Ca H Catchability Catchability
Year Manth  Subarea # Tow BGear Kg/Hect. Hectare aq 9o
1976 June a |0 36 28,2 2.1 1 0,5
July 4 216 36 23,0 1.4 1 0,5
Agust a 277 36 5,3 1.9 1 0,5
1977  June 4 145 6 55,3 1.6 1 0,5
June 4 18 85 27,8 6.7 1 0,5
Total a B3 BH495 - 2.k ? 0,5
July 3 1% 5,2 122,9 G.9 1 0,5
July 4 22 95 166, 5 0.7 1 0,5
July 4 a] 36 25,9 0.4 1 0,5
Total 3+4 218 36""95"53’2 - 2.1 1 U’s
Biomass Biomass Catchabllity Mean
M,T. M.T, { 10-5) Depth
Year Month By Bz a3 Meters
1976  June 60972 121944 2,11 188
July 3106 &6212 3,87 215
August 10146 20292 2,59 213
1977 June §5000 150000 2,81 160
June 20000 40000 20,6 134
Total 115000 230000 - -
July 118625 231250 5,19 203
July 120342 240684 0,2 145
July 12984 25958 28,2 114
Total 248951 437902 - -
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Fig.i. Fishing operations during June 1976
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Fig.2_Fishing eperations during July 1976

F7



a“"r
Ll
*
“a*

e e ——— ——————)
] -~
1 X4 ".\_—
-t ™~
J )
_ — I §
_ A N
H B
y, «..r..f
i L
- S ———

AW

% “ Q ,W///
A_/@q N
| N

F8

T MEIN
b (]
_.v N
_ ¥ \
_ [§ -
3 - .
.- - . . \ PEE
x\ /.Jn...;../ m “ \..\“ /,m .
| ~ | o >,
/././ w- . _ » _‘“.M\«.b H /../_/
: 7_ % N 1
. : _ X TN
™ mu.um L) .....v
: Lo ;

Fig.4- Fishing opergtions dunng June I977.




45°

440

430

42¢

| 4
. |
AN “'
) /
; ax /"/' s .~ -~./ II
Z l
iZ .
>
P \'=N 200 %
e ! A
:/".r
B | -
1
]
l
] d |
H 1
1 i
1 i
[ ]
] !

Fig.6 - Fishing operctions during July 1877
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Figure 7.
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Echogram showing at upper layer a schoal of
squid and at bottom Eish concentration. Speed
of the vessel 10 knots., The following set-
tings of instruments were used during the
cruise: Echo sounder EXK-38: TVG 20 log R,
pulse length 0,6 MS, Power 1/1 KW, mode white
line, gain o dB, Bandwith 3KHz, gain 7, dis-
criminator 5 scale 0-250 meters.
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Figure 8.- Echogram showing in the first 25 meters a dense

cancentration of sguid. Speed of the vessel 4,8
knots., The following settings of instruments were
used during the cruisa: Echo sounder EK-38:

TVG 20 log R, pulse length 0,5 MS, Power 1/1‘Kw,
mode white line, gain odB, Bandwith 3KHz, gain 7,
discriminator S, scale 02850 meters.
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