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Abstract. Length–weight relations (LWR) of 15 teleost fish species from deep waters off the NW African coast 
were estimated. In total, 4045 specimens, representing 12 families and 15 species, were caught and studied. The 
following species were covered: Alepocephalus bairdii Goode et Bean, 1879; Beryx decadactylus Cuvier, 1829; 
Beryx splendens Lowe, 1834; Schedophilus ovalis (Cuvier, 1833); Diretmichthys parini (Post et Quéro, 1981); 
Micromesistius poutassou (Risso, 1827); Lophius vaillanti Regan, 1903; Mora moro (Risso, 1810); Scorpaena 
elongata Cadenat, 1943; Trachyscorpia echinata (Köhler, 1896); Helicolenus dactylopterus (Delaroche, 1809); 
Gephyroberyx darwinii (Johnson, 1866); Aphanopus carbo Lowe, 1839; Zenopsis conchifer (Lowe, 1852); Zeus 
faber Linnaeus, 1758. The values of the parameter b remained mostly within the expected range of 2.5–3.5. This 
study provides the first published LWR for five fish species, contributing to the first four references on the LWR 
for this area. It also presents new maximum lengths for two fish species.
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INTRODUCTION
Length–weight relations (LWR) are basic tools for 

fishery research to estimate the mean weight of a certain 
length class, converting growth-in-length equations to 
growth-in-weight, estimating biomass from length data, and 
comparing relative conditions between different regions 
(Wootton 1990, Maguire and Mace 1993, Pauly 1993, 
Moutopoulos and Stergiou 2002). The LWRs are also useful 
for performing morphometric comparisons among species 
and populations (Petrakis and Stergiou 1995, Gonçalves et 
al. 1997, Koutrakis and Tsikliras 2003, Froese 2006). 

The NW African system is one of the four most 
productive marine regions in the world for industrial and 
artisanal fisheries; the overall marine catch of this region 
approximates 2 million tonnes (Arístegui et al. 2009) and 
over the last two decades, the deep-water fisheries have 
gained importance. However, the published LWR studies 
are very scarce for fishes from this region. This is especially 
true for fishes inhabiting deep waters along the shelf edge 
and the continental slope (Rosa et al. 2006, Ferreira et al. 
2008, Pereira et al. 2012).

This study provides the first estimates of LWRs for 
five fish species and contributes first four LWR references 
for NW Africa. Finally, to the best of our knowledge, this 
study presents new maximum lengths for two fish species.

MATERIALS AND METHODS
The length–weight data were taken from 1) three deep-

sea bottom trawl fishing surveys MAROC carried out in 
the Moroccan Exclusive Economic Zone (EEZ) along 
the Atlantic coast of Morocco and Western Sahara during 
November–December from 2004 to 2006, and 2) scientific 
observer’s records, taken during four fishing trips, 
BOUMAU, on board Spanish commercial bottom trawlers 
in Mauritanian waters, in January, February, May, and June 
of 2007. The combined data covered almost the entire area 
of the NW African system (covered area of 110 500 km2), 
from 36ºN to 17ºN, with hauls at depths ranging from 500 
to 2000 m. The detailed description and complementary 
data of sampling procedures, location, and trawling depth 
are available in Déniz-González et al. (2014).
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On the other hand, the parameters for the remainder of the 
species should be considered as autumn values because 
the data were collected exclusively during November and 
the beginning of December.

DISCUSSION
The b values of Helicolenus dactylopterus and 

Gephyroberyx darwinii in the presently reported study 
differs significantly from those reported in Cape Verde 
(Pereira et al. 2012), as well as the case of Zenopsis 
conchifer in Algarve (Borges et al. 2003). In addition, 
the b values for Beryx decadactylus, Mora moro, and 
Zeus faber showed strong discrepancies, without being 
significant, with those estimated for Cape Verde (Pereira 
et al. 2012), the Gulf of Cadiz (Torres et al. 2012), and 
Madeira (Ferreira et al. 2008), respectively. The differences 
estimated for Helicolenus dactylopterus, Gephyroberyx 
darwinii, Mora moro, and Zenopsis conchifer are likely 
due to size range induced by the selectivity of the long-
line used in Cape Verde and Madeira compared with 
corresponding sizes caught by trawl net used in this 
study, as well the sampling depth in Algarve (<500 m) 
that excludes adult specimens. On the other hand, Zeus 
faber showed a lower b value compared to the value 
obtained in the Gulf of Cadiz (Torres et al. 2012) and the 
eastern Adriatic (Dulčić and Kraljević 1996), probably 
indicating that the species was in worse condition during 
autumn in NW Africa. The case of Beryx decadactylus is 
inconclusive, since both the size range and the correlation 
coefficient of the LWR (0.938) are low for the samples 
caught in Cape Verde (15) and in the presently reported 
study as according to Froese et al. (2011).

This study provides the first information on 
LWR for Diretmichthys parini, Schedophilus ovalis, 
Lophius vaillanti, Scorpaena elongata, and Trachyscorpia 
echinata (Table 1, species in bold). This is also the 
first record of LWR for the Alepocephalus bairdii, 
Micromesistius poutassou, Zenopsis conchifer, and Zeus 
faber species in NW Africa. In the case of Schedophilus 
ovalis, it is important to point out that our estimate, in 
spite of it being the first available LWR estimate, has a 
known bias because of the absence of small individuals 
of this species in the samples. The LWR should thus be 
used to estimate weights only for specimens greater 37 cm 
in TL. Finally, this study provides new maximum sizes 
for Lophius vaillanti (80.3 cm TL) and for Trachyscorpia 
echinata (56.9 cm TL).

ACKNOWLEDGEMENTS
The authors would like to thank the crew members of 

R/V Vizconde de Eza, and the scientific and technical staff of 
the Instituto Español de Oceanografía – Institut National de 
Recherche Halieutique who helped us collect the biological 
sampling data used in this cooperative study. We also thank 
the Spanish commercial trawlers involved and the onboard 
observer programme deployed in Mauritania. Finally, the 
first author wishes to thank the Mexican “Consejo Nacional 
de Ciencia y Tecnología” for financial support through the 
postgraduate grant (No. 123039).

The specimens were measured to the nearest 0.1 cm 
for total length (TL) and weighed to the nearest gram. The 
LWR for total body weight was calculated based on the 
Ricker (1973) model 

W = a · Lb

where W is the body weight [g], L is the TL [cm], a is 
a coefficient related to body form, and b is an exponent 
indicating the somatic growth type. The parameters a and 
b were estimated by the least-square method applied to the 
log-transformed data as 

logW = loga + b · logL 

where a is the intercept of the regression and b is the 
slope (Le Cren 1951). The 95% confidence intervals for b 
(CI 95%) were calculated to determine if the hypothetical 
value of isometry (3) fell between these intervals (Froese 
2006). The determination of the coefficient (r2 > 0.95) 
and its statistical significance were used to establish the 
quality of fit.

RESULTS
In total, 4045 specimens, representing 12 families and 

15 species, were caught and studied. The following species 
were covered: Alepocephalus bairdii Goode et Bean, 1879; 
Beryx decadactylus Cuvier, 1829; Beryx splendens Lowe, 
1834; Schedophilus ovalis (Cuvier, 1833); Diretmichthys 
parini (Post et Quéro, 1981); Micromesistius poutassou 
(Risso, 1827); Lophius vaillanti Regan, 1903; Mora 
moro (Risso, 1810); Scorpaena elongata Cadenat, 1943; 
Trachyscorpia echinata (Köhler, 1896); Helicolenus 
dactylopterus (Delaroche, 1809); Gephyroberyx darwinii 
(Johnson, 1866); Aphanopus carbo Lowe, 1839; Zenopsis 
conchifer (Lowe, 1852); Zeus faber Linnaeus, 1758. The 
most numerous species (n > 100) were (in decreasing 
order): Aphanopus carbo, Lophius vaillanti, Mora moro, 
Trachyscorpia echinata, Helicolenus dactylopterus, 
Alepocephalus bairdii, Gephyroberyx darwinii, and 
Zenopsis conchifer. The statistical description with all the 
parameters obtained from LWR by species is shown in 
Table 1.

Linear regressions of the log-transformed relation 
between TL and W were highly significant for all species 
(P < 0.001). The coefficients of determination (r2) ranged 
from 0.954 for Micromesistius poutassou to 0.995 for 
Schedophilus ovalis. The exponent b ranged from 2.731 
for Zeus faber to 3.460 for Schedophilus ovalis, and the 
intercept value from 0.0004 for Aphanopus carbo to 
0.0402 for Zeus faber. Considering the somatic type of 
growth, seven species showed isometric growth (b = 3), 
two negative cases of allometry (b < 3), and six positive 
ones (b > 3). The estimated parameters for Scorpaena 
elongata, Lophius vaillanti, Gephyroberyx darwinii, 
and Schedophilus ovalis should be considered the mean 
annual values since the data were collected from January 
to June (BOUMAU surveys indicated in Table 1), and 
they were not representative of any particular season. 
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