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Abstract
A study on gear interaction in hake fisheries was carried out in the Moroccan Mediterranean and the Gibraltar Strait regions. The trawl
landings in both regions were composed mainly of immature specimens while longliners were targeting only mature individuals.
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Introduction
The European hake, Merluccius merluccius, L. 1758 constitutes a species
of high commercial value for the Moroccan demersal fishery. This work
focused on the study in both regions of gear interactions in hake fisheries
using an analytical model.

Material and Methods
The data used in this study were samples, collected by length category,
using a stratified random sampling of hake captures. The sampling was
carried out in the 2004 and 2006 surveys in the Mediterranean region,
and in 2004 and 2005, from monthly commercial landings of trawlers and
longliners in the Gibraltar Strait region.
The samples were weighted and all individuals were measured to the
nearest centimeter for total length (TL). A subsample was then chosen,
and each fish was measured to the nearest cm and then weighted with a
precision of 0.1 g. Otoliths were removed, washed and sectioned for age
determination. The von Bertalanffy growth parameters were calculated
(sexes combined), using the Fishparm program [1]. The length-weight
relationship parameters (a and b), were obtained by linear regression. The
natural mortality (M) was estimated based on [2].
The length distributions of the samples were raised to the catches of the
vessels and that of the month, and then extrapolated to the species annual
catches made in each region.
The annual length distribution by region was then used to estimate the
fishing mortality parameters (F) for each region using the linearized catch
curve method [3]. The parameters obtained by region are given in Table 1.

Tab. 1. Biological parameters of hake with value (Val.), and standard
error (SE): L∞ (cm), K (per year), t0 (year), are von Bertalanffy growth
parameters. Length-weight relation parameters: a and b (slope); M and F
are natural and fishing mortality; n is the sample size.

A yield par recruit analysis by region was then applied to the average
pseudocohort 2004-2006, using VIT [4]. An analysis of sensitivities to
the errors related individually to all parameters of the model was also
performed.

Results and Discussion
For both regions, the analysis of annual length-frequency distributions
showed that the landings of the trawlers were mainly composed of spec-
imens of sizes ranging between 14 and 36 cm, while the landings of
longliners were essentially composed of individuals with length from 25
to 58 cm (Fig.1). The fishing mortality (F) in both regions, was higher for
juveniles (14-24 cm), exploited exclusively by trawlers (Fig. 1). Longlin-
ers targeted only mature individuals of sizes higher than 40 cm (maximum
for the size of 52 cm). Similar studies on hake [5] show that the high level
of trawling effort causes growth overfishing.
From a study of sensitivity to the errors related individually to all parame-
ters of the model, it appeared that the estimates of yield per recruit and the
biomass are very sensitive to the variation of the slope of the length-weight
relationship (b). With a simultaneous variation of parameters of the equa-

tion of von Bertalanffy while holding the other parameters constant, the
variation of the yield per recruit is particularly important with a reduction
of asymptotic length (L∞), and K of 20 %. The simultaneous variation of
M and F generated an almost negligible variation of the estimate of yield
per recruit.

Fig. 1. Length frequency distribution (%) and fishing mortality (F) with
length for hake fishery in the Mediterranean (a) and Gibraltar Strait region
(b).

References
1 - Saila S.B., Recksiek C.W. and Prager H., 1988. Basic fishery science
programs. A compendium of Microcomputer programs for the growth
parameters evaluation operation. Elsevier, Dev. Aquacult. Fish. Sci, 18:
231 p.
2 - Taylor C.C., 1959. Temperature and growth. The pacific razor clam. J.
Cons., 20: 93-101.
3 - Ricker W.E., 1975. Computation and interpretation of biological statis-
tics of fish populations. Bull. Fish. Res. Board Can.,191: 382.
4 - Lleonart J. and Salat J., 1997. VIT: software for fishery analysis.
User’s manual. FAO Computerized Information Series. N◦ 11, Rome,
FAO. 1997, 105 p.p
5 - CGPM 2006. Report of the eight Session of the Scientific Advisory
Committee (SAC).Tirana, Albania, 25-28 October 2005. FAO Fisheries
Report N◦ 789. Rome, FAO. 2006, 96 p.

648

Powered by TCPDF (www.tcpdf.org)

                               1 / 1

http://www.tcpdf.org

