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Abstract - No information currently exists on the weight-length relationships of Sparidae: 
Axillary seabream Pagellus acarne (Risso, 1827), bogue Boops boops (Linnaeus, 1758); 
Mullidae: Red mullet Mullus barbatus (Linnaeus, 1758), surmulet Mullus surmuletus (Linnaeus, 
1758) and Carangidae: Atlantic horse mackerel  Trachurus trachurus (Linnaeus,1758), 
Mediterranean horse mackerel  Trachurus mediterraneus (Steindachner 1863), Blue jack 
mackerel  Trachurus picturatus (Bowdich 1825), seven commercial fish species of Oran Bay in 
Western Mediterranean Sea. Data are presented for the first time for that region of the 
Mediterranean Sea to contribute and help comparative growth studies. Samples were collected 
from commercial catches at Oran Bay fisheries in Algeria. The values of the slope b in the length-
weight relationship, W=aLb ranged from 2.841 to 3.296. The coefficients of correlation r2 were 
comprised between 0.85 and 0.97. “a” and “b” parameters were compared with other fishing sites 
for the same fish species with Froese plot [Log a=ƒ(b)]. 
Keywords: Weight-Length relationship; Pagellus acarne; Boops boops; Mullus barbatus; Mullus 

surmuletus; Trachurus trachurus; Trachurus mediterraneus; Trachurus picturatus; Oran Bay, Algeria. 

1. Introduction

Oran Bay provides a significant proportion of 
the o1verall marine fish production in Algeria 
and is considered as one of the most important 
fishery grounds in Algerian coasts (Bensahla 
Talet and Boutiba, 2000). Sparidae, Mullidae 
and Carangidae are three fish families widely 
consumed by local people. In this study, we 
targeted seven species from those families: 
Pagellus acarne, Boops boops, Mullus 

barbatus, Mullus surmuletus, Trachurus 
trachurus, Trachurus mediteraneus and 
Trachurus picturatus because they represent 
the most dominant species caught from Oran 
Bay. 
Many studies have been already done 
concerning the weight-length relationships: 40 
fish species from Greek waters (Moutopoulos 
and Stergiou, 2002); 39 species from Turkish 
waters (Sangun et al., 2007). For Algerian 
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waters, some works have already been done on 
B. boops (Chali-Chabane, 1988 in Djabali et
al., 1993); T. mediterraneus; T. trachurus
(Korichi, 1988 in Djabali et al., 1993) but to
our knowledge no such study was done for P.
acarne, M. barbatus, M. surmuletus and
Trachurus picturatus about WLRs (Weight–
Length Relationships) so our aim is to remedy
this deficiency and providing the missing data.
Length-weight regressions have been used
frequently to estimate weight from length
because direct weight measurements can be
time-consuming in the field (Sinovcic et al.,
2004). In sampling programs, it is usually
easier to measure length because of bobbing
motion of the fishing boat, than weight. Also,
weight cannot be measured easily in
underwater visual censuses (Morey et al.,
2003). These data are essential to estimate
growth rates, length and age structures (Kolher
et al., 1995) and also to other components like
conversion of growth in length to growth in
weight (Pauly, 1993). Also, this relationship
provides useful tool for fish species dynamics
and allows morphological comparison between
fish populations in a given geographic region
in relation to different environmental scenarios
(Gonçalves et al., 1997; Ritcher et al., 2000).

2. Material and Methods

A total of 4.070 fish specimens were collected 
for the three fish families: Sparidae, Mullidae 
and Carangidae. Samples of P. acarne, 
B.boops, M. barbatus, M. surmuletus, T.
trachurus, T. mediteraneaus and T. picturatus
were obtained from fish landings in Oran Bay
(Fig.1) between April 2008 and August 2011,
mainly caught using midwater and bottom
trawl at depths ranging from 130 to 350 m.
The most abundant species in the present study 
was T. mediteraneus (1.795), followed by P. 
acarne with (844) individuals, T. trachurus 
(769), M. barbatus (369), B. boops (111), T. 
picturatus (94) and M. surmuletus, (88). 

Specimens were measured to the nearest 1 mm 
(total length, Lt) and weighed to the nearest 
0.1 g (weight, Wt). The relationship between 
weight and length of a fish is usually 
expressed by the equation W=aLb (Ricker, 
1973) where W is the body weight (g), L is the 
total length (cm), “a” is the intercept and ” b” 
is the slope (allometry coefficient) (Beverton 
and Holt, 1996). The parameters “a” and “b” 
of the weight-length relationships were 
estimated by the least-square method from 
logarithmically transformed data to correct for 
non-linearity and heterogeneous variances: 
Log Wt=b Log Lt+Log a. 

Fig. 1. Map of Study Area showing location of Oran Bay. 

The association degree between weight-length 
variables was calculated by the determination 
coefficient (r2) and analyzed with ANOVA. 
Values of the exponent “b” provide 
information on fish growth. If b=3, so increase 
in weight is isometric. When the value of “b” 
is other than 3, so weight increase is 
allometric, (positive allometric if b>3, or 
negative allometric if b<3). The null 
hypothesis of the isometric growth (H0: b =3) 
was tested by t–test, using the statistic 
formula: ts = (b-3)/Sb, where Sb is the standard 
error of the slope, for α=0.05 (Morey et al., 
2003). All calculations were done using 
Microsoft EXCEL 2007© and STATISTICA 
6.0© software. It is important to highlight that 
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our data are not representative of a particular 
time or period of the year and for comparison 
purposes are considered only as mean annual. 
Froese (2000) has suggested that plotting of 
log a versus b (Fig. 3) for all known weight- 
length relationships of a species results in a 
linear relationship, and that this relationship 
can be used to identify outliers. In this paper, 
we have applied this method to all species.  

3. Results

Table 1 shows the results of W-L relationship 
for the fish species studied. The sample varied 
between 88 to 1795 specimens and b values 
varied between 2.842 and 3.296. All 
relationships were highly significant 
(ANOVA, P < 0.001) and r2 values ranged 
from 0.854 to 0.978 indicating a positive 
correlation between total weight (Wt) and total 
length (L) 

Table 1. Estimated parameters of the weight-length relationship (W = aLb) for seven fishes from Oran Bay (Algeria). (W in g, 
L in cm). 

Species n Lt (min-max) Wt(min-max) a b ± s.e (b) r2 Growth 

Pagellus acarne 844 11.9-26.3 27.0-234.0 0.00890 3.100*± 0.020 0.959 + allometric

Boops boops 111 14.4-24.0 25.9-123.1 0.00504 3.192*± 0.029 0.94 + allometric

Mullus barbatus 369 10.9-23.2 20.4-149.2 0.01670 2.842*± 0.028 0.854 - allometric

Mullus surmuletus 88 12.0-22.5 20.7-109.7 0.01070 2.970 ± 0.043 0.978 0 isometric 

Trachurus picturatus 94 13.8-20.3 18.7-60.70 0.00458 3.161*± 0.015 0.962 + allometric

Trachurus mediterraneus 1795 13.2-35.0 16.9-344.4 0.00589 3.094*± 0.030 0.948 + allometric

Trachurus trachurus 769 14.2-23.5 20.7-97.70 0.00310 3.296*± 0.027 0.932 + allometric

n: sample size, a: intercept, b: slope, s.e (b): standard error of  b, r2:coefficient of determination,*:significant t-test (P < 0.05). 

4. Discussion

The comparison of b values for the species 
appearing both in this study and those obtained 
by other authors in the Mediterranean Sea had 
suggested inter-regional differences. “b” 
values for P. acarne ranged from 2.84 to 3.26, 
for B. boops from 2.87 to 3.19, for M. 
barbatus from 2.83 to 3.28, for M. surmuletus 
from 2.97 to 3.25, T. picturatus from 3.04 to 
3.16, T. mediterraneus from 2.82 to 3.30 and 
T. trachurus from 3.27 to 3.29.
W-L relationships parameters can vary
between stocks and even between areas as
stated by (Sparre et al., 1989; Andrade and
Campos, 2002). These differences in b-values
can be attributed to the combination of one or
more of the following factors: a) differences in

the number of specimen examined, b) 
area/season effect and c) differences in the 
observed length ranges of the specimen 
caught. Dulcic and Kraljevic (1998) stated that 
temperature, food quantity, quality and size), 
sex and stage of maturity are responsible for 
the differences in parameters of WL 
relationship. In addition, Froese (2006) stated 
that small specimens have a different WLR 
relationship than larger specimens. 
Concerning the type of growth, isometric growth 
was found in M. surmuletus, negative allometry for 
M. barbatus, and positive allometry in Sparidae: P.
acarne, B. boops and carrangidae:  T. picturatus, T.
mediterraneus, T. trachurus (Fig. 2). All
relationships were significant (t-test, P < 0.05)
except for M. surmuletus.
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Fig. 2. Weight-length relationships for seven fish species from the W. Mediterranean Sea (Oran Bay-Algeria). 
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Table 2. Estimated parameters for the Weight-Length relationship (W = aLb) for P. acarne, B. boops, M. barbatus, M. 
surmuletus, T. picturatus, T. mediterraneus and T. trachurus given by several authors. (W in g, L in cm). 

Author Locality n Lt Wt a b ± se(b) r2 All 

P
 .a

ca
rn

e 

Present study Oran Bay, Algeria 844 11.9-26.3 27-234 0.0089 3.10±0.020 0.95 + 
Ceyhan et al., 2009 Turkey 46 12.1-16.5 - 0.0094 3.26±0.11 0.95 + 
Sangun et al., 2007 Turkey 83 11.0-17.0 16.49-57.43 0.0186 2.84±0.146 0.91 - 
Moutopoulos and 
Stergiou, 2002 

Kyclades 
Greece 96 - 15.3-62.6 0.0150 2.93 0.97 0 

B
 .b

oo
ps

 

Present study Oran Bay, Algeria 111 14.4-24 25.9-123.1 0.0050 3.19±0.029 0.94 + 
Korichi, 1988 in 
Djabali et al.,  1993 

Bousmail Bay, Algeria 0.0097 3 

Petrakis and Stergiou,  1995 Evvoikos Greece 256 9.6 -24.3 

- 

0.0148 3.09 0.94 0 
Ceyhan et al., 2009 Aegean Sea, Greece 32 16.5 – 27.0 - 0.0085 3.09±0.137 0.94 0 

Sangun et al., 2007 NE Mediterranean 172 11.20–21.1 10.66-110.76 0.0072 3.08±0.096 0.93 0 

Abdallah, 2002 Egypt 284 3.7 - 14.6 - 0.007 3.13 0.97 + 
Cherif et al., 2008 243 12-26 - 0.007 3.06±0.027 0.98 0 

M
. b

ar
ba

tu
s 

Present study Oran Bay, Algeria 369 109-232 20.4-149.2 0.022 2.84±0.028 0.85 - 
Gökçe et al., 2007 Turkey 111 8-19.6 6-90 0.0091 3.10 ± 0.10 0.97 + 
Sangun et al., 2007 Turkey 451 8.2-22.0 4.96-106.40 0.0032 3.06±0.051 0.94 0 
Moutopoulos and 
Stergiou, 2002 Kyclades 15 19.1-29 - 0.0177 2.83 0.75 - 

Vassilopoulou and 
Papaconstantinou,1992a Aegean Sea 438 7.5-17.5 - 0.0073 3.28 0.97 + 
Vassilopoulou and 
Papaconstantinou , 1992a Aegean Sea 472 7.5-17.5 - 0.0105 3.15 0.98 + 

Papaconstantinou et al., 1994 Aegean Sea 2206 5-24 - 0.0000157 2.99 0.93 0 
Cherif et al., 2008 1763 6.3-25 - 0.005 3.23 0.99 + 
Gökçe et al., 2007 Aegean Sea 111 8-19.6 6–90 0.0091 3.1 0.97 + 
Abdallah, 2002 Egypt 512 3.6 - 15.7 - 0.012 3 0.92 0 

M
. s

ur
m

ul
et

us

Present study Oran Bay, Algeria 220 120-210 20.7-108.2 0.0000113 3.00±0.014 0.97 0 
Ceyhan et al., 2009 Turkey 120 13.1-25.1 - 0.0069 3.21±0.044 0.97 + 
Gökçe et al., 2007 Turkey 38 7.3-18.6 6–82 0.0131 2.97 ± 0.13 0.98 - 
Moutopoulos and 
Stergiou., 2002 Kyclades 257 13.8- 32 - 0.014 2.95 0.94 0 

Moutopoulos and 
Stergiou, 1998 Kyclades 42 14-32 - 0.0176 2.9 0.92 0 

Vassilopoulou and 
Papaconstantinou, 1992b Aegean Sea 451 10-20 - 0.00909 3.25 0.97 + 

Abdallah, 2002 Egypt 122 5.4 - 20.8 - 0.0110 3.03 0.73 0 

T. picturatus 
Present study Oran Bay, Algeria 94 14.2-23.5 20.7-97.7 0.0045 3.16±0.015 0.96 + 
Merella et al., 1997 Balearic Islands, Spain  180 4-23.9 - 0.0089 2.86 0.99 - 

T
. m

ed
it

er
ra

ne
us

Present study Oran Bay, Algeria 1795 13.2-35 16.9-344.4 0.0058 3.09 0.94 0 
Korichi, 1988 in 
Djabali et al.,  1993 

 Bousmail Bay, Algeria - - - 0.01420 F 3 - 0
- - - 0.01270 M 3 - 0 

Cherif et al., 2008 Gulf of Tunis,Tunisia 462 8.8-30 - 0.007 3.01 0.99 0 
Moutopoulos and 
Stergiou., 2002 Kyclades 191 17.3-34.1 - 0.0144 2.82 0.92 - 

Pešić et al., 2012 Montenegro 730 8.9-31.3 - 0.0073 M 
0.0088 F 

3.02 
2.95 

- 
- 

0 
- 

Ozdemir and Duyar, 2013 Turkey 526 9.4-15.1 4.6-25.2 0.0032 3.30 0.89 + 

T
. t

ra
ch

ur
us

 

Present study Oran Bay, Algeria 769 13.8-20.3 18.7-60.7 0.0031 3.29 0.93 + 
Korichi, 1988 in 
Djabali et al.,  1993 

Bousmail Bay, Algeria - - - 0.001270 M 3 - 0 
- - - 0.001500 F 3 - 0 

Cherif et al., 2008 229 9-32 - 0.007 2.98 0.99 0 
Moutopoulos and 
Stergiou, 2002 Kyclades 12 15.8-28 - 0.00339 3.27 0.96 + 

n: sample size, a: intercept, b:slope, s.e (b): standard error of  b, r2:coefficient of determination, All: allometry ( 0: isometric, -: 
negative allometeric,+: positive allometric). 

- 

- - - 0 

Gulf of Tunis,Tunisia 

Gulf of Tunis,Tunisia 

Gulf of Tunis,Tunisia 
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Froese (2000) has suggested that a plot of log 
a versus b (Fig.3) for all known weight- length 
relationships of a species results in a linear 
relationship, and this relationship can be used 
to identify outliers. In this paper, we have 
applied this method to all species. This led to 

the detection of outliers, where the respective 
point deviated more than two standard 
deviations from the regression line. One 
outlier was detected for B.boops and one for 
M. barbatus off the seven studied species.  

 

 

Fig. 3. Plots of log a versus b for available weight- length relationships of seven fish species in the Mediterranean waters. 
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However, these results are important by the 
fact that they contribute to enrich the available 
data on species living in the Mediterranean 
and constitute the first reference on W-L 
relationships for four species from Algerian 
waters (Pagellus acarne; Mullus barbatus; 
Mullus surmuletus; Trachurus picturatus). 

5. Conclusion 
For Algerian waters, scarce data exist on the 
relation between weight and length for species 
cited previously we can cite works of Korichi 
1988 (T. mediterraneus and T. trachurus) and 
Chali-Chabane, 1988 (B. boops). Concerning 
Oran Bay data are presented for the first time 
in this paper helping comparative studies in 
this field to explain differences in growth trend 
(WL) found between different fish 
populations. Further studies will target a large 
number of species occupying the area to 
understand the inter-population and shape 
variations using the outliers method.     
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 ،مولیدايو سباریداي، طول لسبعة أنواع من الأسماك (عظمیات:ال -وزن العلاقات 
  خلیج وھران، الجزائر -في غرب البحر الأبیض المتوسط  )كارانجیدايو

  ٢، وأحمد بن سهلة ثالث٢، ومليكة غرام١لطفي بن سهلة ثالث
   وھران الجزائر ٠٣١٠٠أحمد بن بلة،  ١جامعة وھران- )LRSE(شبكة الحراسة البیئیةمختبر *١

  ر وھران الجزائ ٣١٠٠٠أحمد بن بلة،  ١جامعة وھران - )AQUABIOR( ةةمختبر تربیة المائیات البیولوجی٢
*btlotfi77@hotmail.fr 

المرجان  :الوزن لعائلة سباریدايبطول العلاقات  نوجد معلومات حالیا عتلا  .لخصستالم
 ،)Boops boops Linnaeus,1758( البوقةو ، Risso, 1827) (Pagellus acarneبیضالأ
 Mullus( ، روجي الحجر)Mullus barbatus Linnaeus,1758( روجي الرمل :مولیدايو

surmuletus Linnaeus,1758(، زرقالأ الخوریر : كارانجیدايوTrachurus mediterraneus 
Steindachner 1863)(، الصوریلوTrachurus picturatus Bowdich,1825) (، 

الأبیض  خلیج وھران في ستخرجة منالم  (Trachurus trachurus, Linnaeus 1758)الخوریلو
ه المنطقة من البحر الأبیض ذا البحث للمرة الأولى بخصوص ھذویعرض ھ .الغربيالمتوسط 
العینات من مصائد الأسماك في  تم جمع .النمو مقارنة دراسات في والمساعدة للمساھمةالمتوسط 

 ٢٫٨٤١، تراوحت بینbaL = W قیم المیل ب في العلاقة طول الوزن. خلیج وھران في الجزائر
تمت مقارنة  .٠٫٩٧و  ٠٫٨٥ ھا ما بینتفتراوحت قیم 2rما معاملات الارتباط أ.  ٣٫٢٩٦و 

 تعمال المعادلة البیانیةالمعاملات "أ" و "ب" مع مواقع الصید الأخرى لأنواع الأسماك نفسھا باس
]Froese plot Log a=ƒ(b)[.  

 ;Trachurus picturatus; Trachurus mediterraneusوزنبالطول ال: علاقة الدالةكلمات ال
Trachurus trachurus; Mullus surmuletus; Mullus barbatus; Boops 

boops; Pagellus; acarne;، الجزائر، خلیج وھران.  
 

 

 

 

 

 

 


