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Abstract: Luciobarbus mascarensis is a Cyprinidae endemic fish of the Macta basin, widely distributed in the 
region of Mascara, Sidi Bellabes and Saida. This study describes the population structure and biometric 
relationships such as the weight-length relationship and the condition index (K), of this native species 
in two different freshwater systems: oued El hammam located on the flank north of the high Oran plains 
and the Bouhanifia dam located in the north-west of Algeria about 100 km south of Oran and 25 km from 
Mascara. 116 specimens were fished in the two freshwater systems during the period from November 
2017 to September 2019. For each individual, the total (Lt) and standard (Ls) lengths were measured. 
The total individual body weight (Wt) was taken using an electronic scale. The results showed a positive 
allometric growth for the Luciobarbus mascarensis which lives in a natural environment (Oued) and 
a negative allometry for that which lives in an artificial environment (Dam). In addition, it appears in 
our sampling that the largest fish is a female which weighs 728.2 g and a length of 423 mm this one, 
was captured in the wadi however in the dam, the maximum length recorded for this species is 342 mm 
against a maximum weight of 460.3 g

Our results would seem useful for the management and conservation of this native species in the different 
hydrosystems of western Algeria.

Keywords: Luciobarbus mascarensis; Condition factor; Allometry; Oued el hammam; Bouhanifia dam; 
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Introduction
Metabolically, growth covers the part of energy used 

to increase body weight and body length (Jorgensen and 
Fiksen, 2006; Lévêque and Paugy, 2006). The ichthyofauna 
of the Bouahnifia dam is unknown. A fish fishery was 
undertaken respectively in the natural ecosystem (Oued 
el hammam river) which is an important sub-basin of the 
Macta characterized by strong water erosion and in the 
aquatic ecosystem of the Bouhanifia dam.

Studies of the length-weight relationship of fish 
are important in fisheries biology because they allow 
the average weight of fish in a given length group to be 
estimated by establishing a mathematical relationship 
between the two (Berg, 1981). The length-weight 
relationship has been studied by several researchers in 
different species of fish, namely Clarias gariepinus (Ayo-
Olalus i, 2014), Oreochromis niloticus (Silva et al., 2015), 
Astyanax aff. fasciatus (Furuya et al., 2014), Pseudorasbora 
parva, Atherina boyeri, Aphanius danfordii, Tinca tinca and 
Cyprinus carpio (Kirankaya et al., 2014), Capoeta umbla 
(Serdar and Ozcan, 2016), Luciobarbus pectoralis (Özcan 
et al. Comm. 2019) Carasobarbus luteus, Chondrostoma 
regium, Clarias garie pinus, Angu illa anguilla and Cyprinus 
car pio (Ozcan, 2008).

These data are needed to estimate growth, size and 
age structures (Kolher et al., 1995) and other components 
such as the conversion of growth to height to weight 
growth (Pauly, 1993). Also, this relationship provides 
an essential tool for the study of population dynamics 
and allows the morphological comparison between fish 
populations in a given geographic region, in relation to 
different environmental scenarios (Gonclaves et al., 1997;  
Ritcher et al., 2000).

Materials and Methods

Study sites

Oued El-Hammam

The watershed of the Oued El Hammam is located in 
the North-West of Algeria. Covering an area of   8348 km2, it 
belongs to all the Oran coastal basins and more particularly 
to the large Macta basin (Figure 1). The basin of the Oued 
El-Hammam, located on the northern flank of the high Oran 
plains, has an elongated shape and its average altitude is 790 
m. If about 65% of the area of   the Oued El Hammam basin 
is below 1000 m, 3.6% is more than 1200 m, the highest 
point exceeding 1400 m near the confluence of the Macta 
(Figure 2). The Beni Chougrane mountains (932 m) occupy 
a good part of the middle zone of the watershed. This goes 
up, to the east, to the Saïda Mountains (1201 m to Jebel 
Tiffrit) and, to the south, as far as the Monts de Dhaya and 
up to the heights of the northern edge of the high plateaus 
which separate the study area from the Chott Ech Chergui 
depression (Meddi et al. 2009). The Oued El Hammam 
takes its source 16 km southwest of Ras Elma and covers 
a distance of 175.5 km in a south-east-north-west direction 
(Figure 1). The flow of the Oued El Hammam is regulated 
by the three dams of Fergoug, Bouhanifia and Ouizert. 

Bouhanifia dam

The Bouhanifia dam is located in the north-west of 
Algeria, about 100 km south of Oran and 25 km from 
Mascara (Figure 1). The Bouhanifia dam reservoir is 

 
Figure 1: Location of oued El-Hammam and the Bouhanifia dam.
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supplied mainly by the El Hammam wadi which has its 
source at the Trois Rivières level, the point of confluence 
of the wadis Melrir, Hounet (formed by the confluence 
of the wadis Sefioum and Berbour) and wadi Sahouet 
(formed by the confluence of the Taria and Saïda wadis) 
and enlarged by the Fekane wadi. The watershed of the El 
Hammam wadi upstream of the Bouhanifia dam covers an 
area of   approximately 7,700 km2 (Figure 2). It is under the 
influence of the Mediterranean climate, the temperature of 
which varies between 8°C and 10°C in winter to +30°C in 
summer, with an average rainfall of 350 mm per year.

Sampling

On each study site, three sampling stations were chosen 
taking into account the importance of fishing activities. A 
total of 116 specimens captured between November 2017 to 
September 2019, using a fishing net (Trémail: It is composed 
of three sheets of net with unequal meshes) with a width of 
20 m, a drop of 1, 8 m and a gap of 20 mm mesh. For each 
fishing the net was set during the day, the fishing effort is on 
average 10 hours.

The length of the specimens was measured to the nearest 
mm (total length, Lt) and weighed to the nearest 0.1 g (total 
weight, wt). 

Data analysis

Determination of the weight-length relationship 

The height-to-weight relationship is generally expressed 
by the following equation:

W=aLb (Ricker 1973; Beverton & Holt, 1996) 

where:

W: the total weight (g)

L: total length (cm), 

(a) the intercept with the y-axis and (b) the slope of the 
regression line.

The parameters a and b were estimated by the method 
of least squares obtained by logarithmic transformation 
to correct the nonlinearity of the starting curve and the 
heterogeneity of the variances: Log Wt=b Log Lt+Log 
a. The values   of b give an overview on the growth of the 
fish, when b=3, the growth is isometric and when b ≠ 3, the 
growth is said to be allometric, (positive allometry if b>3, 
negative allometry if b<3).

Determination of condition factor 

The condition factor was determined according to the 
following formula: K=Pt /Ltb*100 (Tesch, 1971; Lalèyè et 
al., 1995b), with Pt and Lt respectively the total weight in 
grams and total length in centimeters and b being deduced 
from the weight-length relationship.

Results

Weight and length of fish at each site

A total of 116 specimens of Luciobarbus mascarensis 
were observed. The results show that in the dam the total 
length is between 17.4 cm and 34.2 cm while in the Oued, 
it varies from 19.4 cm to 42.3 cm (Table 1). The longest 
specimens were observed in Oued el-Hammam. The 
minimum and maximum weight observed for L.mascarensis 
is also in Table 1.

The height-weight relationship 

The parameters (a) and (b) of the height-weight 

 
Figure 2: Bouhanifia dam.
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relationship are presented in Table 1. Student's t-test shows 
two types of growth. Growth is positive allometric for 
the site (Oued El-Hammam), on the other hand in the site 
(Bouhanifia dam) represents a negative allometric for the 
same species.

The condition factors 

The condition factor values, the regression equations 
and the coefficient of determination R2 are shown in  
Table 2. The highest condition factor values   were recorded 
at Oued El-hammam.

Discussion
Our fisheries in the dam demonstrate the permanent 

presence of a population of Luciobarbus mascarensis, 
a species which is nevertheless naturally rheophilic and 
fluviatile like its close species B. barbus and B. meridionalis 
(Brusle and Guignard, 2001), although it also occurs 
naturally in gueltas in Algeria (Froese and Pauly, 2010) and 
in natural lakes such as that of Ichkeul in Tunisia (Chaouachi 
and Ben Hassine, 1998).

The fish caught in the Oued have a positive allometric 
growth compared to those caught in the dam, the individuals 
thus captured in the dam show a slight tendency to gain 
weight in relation to their growth in size. This same result 
has been reported by (Chaouachi and Ben Hassine, 1998) 
for barbel living in the lagoon of Ichkeul in Tunisia.

The length-weight relationship of Luciobarbus 
mascarensis is allometrically positive in wadi El-hammam. 
Indeed, the exponent of the length in the equation of weight 
as a function of length is very close to 3 (b=3.041) with 
a correlation coefficient R2 of 0.948 (Figure 3). on the 
other hand, in the Bouhanifia dam the allometry is negative 
(b=2.381) with a correlation coefficient R2 of 0.852  
(Figure 4).

On the other hand, in the framework of a study on B. 
callensis from the AIIaI-eI-Fassi reservoir in Fès (Morocco), 
(Bouhbouh, 2002) found a higher coefficient, equal to 3.35. 

Site Species N
Length (cm) Weight (g)

a b Growth
Min Max Min Max

Oued El-Hammam L. mascarensis 60 19,4 42,3 68,7 728,2 0,003 3,041 A+
Barrage Bouhanifia L. mascarensis 56 17,4 34,2 64,9 460,3 0,017 2,381 A-

A +: positive allometry; A-: negative allometry; N: sample size

Table 1: Parameters of the weight-length relationship of Luciobarbus mascarensis.

Site Species NOT Regression equation R2
Condition factor K

Average Standard deviation
Oued el-Hammam L. mascarensis 60 P = 0.003L3.236 0.948 0.396 0.345

Bouhanifia dam L. mascarensis 56 P = 0.017L2.381 0.852 0.367 0.419
P: Total weight; L: Total length; N: sample size; R2: Correlation coefficient

Table 2: Weight-length regression equation and condition factor K.

 
Figure 3: Weight-length relationship of Luciobarbus mascarensis in wadi El-
Hammam.

 
Figure 4: Weight-length relationship of Luciobarbus mascarensis in the Bouhanifia 
dam.
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Furthermore, (Bravo et al. 2001), in the GuadaIquivir river 
in Spain, obtain for Barbus sclateri a coefficient of the 
exponent b equal to 3.087 and a correlation coefficient r² 
of 0.98 very close to that measured for our species. On the 
other hand, (OIiva et al. 2003) obtain a coefficient of the 
exponent b varying between 2.76 and 2.99 in six stations in 
the semi-arid reservoirs of the Iberian Peninsula.

Conclusion
This study provides the first basic information on the 

length weight parameters and the condition factors of the 
species Luciobarbus mascarensis from Oued el-hammam 
and the bouhanifia dam. The study of the weight-length 
relationship of L. mascarensis shows that the growth model 
of the population of the wadi el-hammam is much better 
than that of the bouhanifia dam.

Our results specify the biological parameters inherent in 
our studied species. This species could be a good biological 
indicator of the state of ichthyological populations and 
should make it possible to establish a diagnosis both of the 
state of these populations and of the ecosystems in which it 
evolves.
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