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ANALYSISOF SEX-RATIO BY LENGTH-CLASS FOR BLUEFIN TUNA (Thunnus thynnus
L.) IN THE WESTERN MEDITERRANEAN AND EASTERN ATLANTIC
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SUMMARY

This article analyzes patterns of bluefin tuna sex-ratio by length-class for the Spanish trap
fishery in the eastern Atlantic and the Spanish purse seine and longline fisheriesin the
Mediterranean Sea. Observed differences in sex- ratio patterns within and between fisheries are
tackled in terms of differential maturation rates by sex and by fish origin.

1 Tuna Departement. Spanish Institute of Oceanography (IEO- CO Médaga. Spain). delaserna@ma.ieo.es
2 Tuna Departement. Spanish Institute of Oceanography (IEO- CO Méaga. Spain).



INTRODUCTION

Several studies regarding bluefin tuna in the Atlantic and in the Mediterranean Sea have focussed on this
biological parameter: Rodriguez- Roda (1964), Azevedo and Gomes (1985), Rey and Alot (1987), Rey et al
(1987), Arena (1963, 1979), de la Serna et al (1992). The general conclusions for the aforementioned studies are
that differences in the mortality ratios as well as differences in growth rates by sex result in different
percentages of males and females by length- class. Furthermore, as regards bluefin tuna, these percentages are
higher for females belonging to smaller length- classes and lower for females belonging to higher length- classes.

MATERIAL AND METHODS

Information on catch, effort, fishing location, size composition and sex identification from the Spanish purse
seine, longline and trap fisheries for bluefin tunain the Mediterranean and eastern Atlantic was collected by the
Spanish Sampling and Information Network, which included several landing ports as well as observers on board
the vessel s targetting bluefin tuna. To conduct this preliminary analysisinformation on 13 135 fish was recorded.

RESULTS AND DISCUSSION

Sex ratio by length-class for each fishing gear is shown in Table 1 and Figure 1. Figure 1 includes
approximate 95% confidence levels (Collet, 1991). A preliminary analysis of sex- ratio shows that patterns for
purse seine and longline fisheries in the Mediterranean area are very similar in these fisheries and differ from the
one observed in the trap fishery (eastern Atlantic area). In general, the proportion of females is higher than the
proportion of males for several length classes (up to 210 cm for the Mediterranean fisheries and up to 230 cm for
the Atlantic trap fishery), above these length-classes, the proportion of males is higher for both areas. This
general pattern, common to both areas, is thought to relate to differences in growth rates and maturation rates
among sexes: at present, it is accepted that bluefin tuna femal es become mature before males.

On the other hand, the observed specific differences between areas ( a higher length class for the change in
the proportion of females for the trap fishery as compared to the longline and purse seine fisheries) in addition to
the fact that the proportion of males for length- classes less than 150 cm (theoretical age at first maturity) is
lower for the trap fishery as compared to the fisheries in the Mediterranean area may reinforce the idea that there
are differences in the sexual maturation depending on the Mediterranean or eastern Atlantic origin of the bluefin
tuna (Hattour and Macias, 2001; El Tawil et al, 2001). Hence, the proportion of mature bluefin tuna in pre-
spawning or spawning season varies among areas.

At last, it can be also observed that the transition from higher femal e percentages to higher male percentages
is drastic for the Atlantic trap fishery (that might be expected for an homogeneous shoal sharing identical
maturation patterns) and smoother for the Mediterranean area fisheries, which might be the expectation under an
heterogeneous fishery composed of fish of Atlantic origin and fish of Mediterranean origin.
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Figure 1.- Sex- ratio by length-class and approximate 95% confidence limits for several
gears directed to bluefin tunain the Mediterranean Sea and Straits of Gibraltar.



Table 1.- Sex- ratio by length-class for Spanish fisheries directed to bluefin tunain the
Mediterranean Sea and Straits of Gibraltar.

Sex-ratio (proportion of females)
Length-clasq Longline | Purse seine Trap
135 0,50 0,67
140 0,50 0,56 0,69
145 0,44 0,57 0,72
150 0,58 0,41 0,73
155 0,87 0,69 0,63
160 0,65 0,64 0,58
165 0,69 0,60 0,60
170 0,65 0,57 0,64
175 0,76 0,57 0,65
180 0,67 0,58 0,71
185 0,69 0,63 0,67
190 0,68 0,62 0,62
195 0,62 0,64 0,61
200 0,57 0,62 0,60
205 0,53 0,57 0,58
210 0,52 0,55 0,63
215 0,43 0,52 0,63
220 0,36 0,48 0,58
225 0,35 0,32 0,61
230 0,24 0,37 0,50
235 0,25 0,44 0,53
240 0,30 0,31 0,40
245 0,22 0,39 0,38
250 0,25 0,15
255 0,32 0,11
260 0,18 0,14
265 0,20 0,05
270 0,07
275 0,14
280 0,11




