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Abstract. The population parameters (growth condition, mortality and recruitment patterns)
of Labeo parvus from the Ouémé River (Bénin) are described from monthly data collected
between April 2005 and March 2006. The von Bertalanffy growth function (VBGF) was fitted
to the 12 consecutive month’s length-frequency data to obtain a VBGF with the following
parameters: Lo = 30.5 cm TL, K = 0.40 year!. The growth performance index (&) was
calculated as 2.57. The length-converted catch curve method gave the total mortality (Z) rate
as 1.60 year, the natural mortality (M) was 0.96 year'! while fishing mortality (F) was 0.64
year! and the exploitation rate (E) was 0.40. Labeo parvus recruited into the fishery from July
to September corresponding to the period of the maximum water level and flow rate in the
Ouémé River. The estimated potential longevity Tmax was 7.5 years.
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Introduction

Fishes of the genus Labeo are widely
distributed throughout Africa and consist of
at least 80 species which comprise 16.4% of
the African cyprinid ichthyofauna (Reid
1985). They are growing to more than 150
mm SL and are specialised feeders on algae,
“aufwuchs”
stratum. Most Labeo species are strong
swimmers, frequently adapted for flowing
waters. They migrate en masse upstream to
breed and
climbing exposed rocky barriers, clinging by

and detritus from the sub-

some have been observed

means of their mouths and pectoral fins
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(htt:/ /ww.Fishbase.org  2008). Lévéque
(1999) gives some data on the growth and
ontogeny of Labeo parvus and L. senegalensis
of the rivers of Cote d'Ivoire. Length-weight
relationships of fishes such as Labeo parvus
from tributaries of the Volta River had been
studied by Entsua-Mensah et al. (1995).
Albaret (1982) and Adebisi (1987) informed
on some aspects of the reproduction of
certain species of Labeo in Cote d’'Ivoire and
Nigeria. Several Labeo species are consider-
ed commercially important in many African
water bodies and having contributed signi-
ficantly to various fisheries (Weyl & Booth
1999).
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Two species are present in Ouémé River
in Benin: Labeo senegalensis and Labeo parvus
(Laléyé et al. 2004) and contribute an
unquantified but significant proportion to
the fishery yield. The African carp, Labeo
parvus in the Ouémé River, is a small to
medium size fish. It has been for a long time
considered as a species without commercial
value in Benin. However, it is currently
taking more and more importance among
fish of commercial interest (Montchowui et
al. 2007).

Very little is known about the ecology
and exploitation levels of L. parous in Benin
in general and the
particular and this study was undertaken to
fill some of these gaps. The objective was to
provide more detailed information on the
population parameters (growth condition,
mortality and recruitment patterns) of the
African carp, which is necessary for the
introduction of an appropriate Labeo parvus
management in the Ouémé River.

Ouémé River in

Materials and Methods
Study area and sampling sites

The Ouémé River (Fig. 1) has the largest fluvial basin
of Benin, with a catchment’ area of 50.000 km?2, and
extends to about 510 km in length originating from
the Tanéka mountains in the north of the country
(Colombani et al. 1972). The major tributaries are the
Okpara River (200 km long) and Zou River (150 km
long). Peak discharge is rapid and occurs in August
and September. The Ouémé River goes through
many agro-ecological zones and reaches the eastern
side of the Lake Nokoué which is connected to the
Atlantic Ocean. It has an average slope of 0.9 m/km,
except along the upstream area of the basin where it
measures 20 m/km.

The river is influenced by two distinct climates
due to its geographic location. The northern basin
(near the sources), experiences a tropical trend of
alternative dry and rainy seasons and highly varying

27

temperature (10-40°C). From November to March,
rains can be rare or turbulent. Furthermore, the
harmattan wind, which blows from November to
April, accentuates the thermic and hygrometric
amplitudes. The rainy season extends from May to
September. The southern basin is characterized by a
sub-equatorial climate with two rainy and two dry
seasons. The great rainy season occurs from April to
July with the greatest amount of precipitation in
June. The second rainy season occurs in September.
The magnitude of variations of the temperature is
much lower than in the north and ranges from 18 to
35°C.

Fish sampling took place on four stations (Fig.
1). The first sampling station which is situated at
Bétérou (09°11'N - 02°16’E), on the Ouémé River, is
located along a coarse, rocky zone with swift water
currents. The second sampling station at Atchakpa
(08°04'N - 02°22’E) on the Ouémé River is located in
a rocky zone. Toué (07°12'N - 02°17’E) is the third
sampling station on the Zou tributary which marks
the transition between the zones of swift water and
the delta. The forth station at Agonlin Lowé’s village
(06°39N - 02°28) is situated within the Ouémé Delta.

Sample collection and data analysis

Monthly samples of Labeo parvus were obtained from
artisanal fishermen between April 2005 and March
2006. The total length (TL) of each specimen was
measured to the nearest 0.1 cm, while weight was
measured to the nearest 0.1g.

The length-weight relationship was determined
for fishes according to the equation LnW = Lna +
bLnTL, where W is fish total weight, TL fish total
length, Lna is the intercept and b is the slope of the
regression line (Le Cren 1951).

The Fish Stock Assessment Tool (FiSAT)
software (Gayanilo et al. 2002) was used to analyse
the monthly length-frequency data. The ELEFAN
procedure in FiSAT was used to sequentially arrange
and restructure the monthly length-frequency data
from which a preliminary Lo value was seeded. The
procedure was then used to fit the von Bertalanffy
growth function (VBGF) using the equation
proposed by Pauly & Gaschutz (1979):

Lt = Loo[1- exp-K(t-to)] Where Lt = length at age t
(in years), Loo = asymptotic length (cm), K = the von
Bertalanffy growth coefficient (year?), to = age of the
fish at zero length. The growth performance index
was calculated as @'= logK+2log Lo (Pauly & Munro
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Figure 1. Map of the Ouémé River showing the four sampling stations
1984). sign changed, gave an estimate of Z. Having

The empirical model of Pauly (1980) was used to
estimate the natural mortality M.

logM = -0.0066 - 0.279log Lo + 0.6543logK +
0.4634logT where T = water temperature (the mean
annual surface temperature in the basin). In our case
we set the value to T = 27°C. For estimation of total
mortality (Z) using the length-converted catch curve
method (Gayanilo et al. 2002), length-frequency data
of all fishing methods were pooled together. Based
on the estimated Lo and K, the length-converted
catch curve was built, the slope of which with the
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obtained Z and M, fishing mortality was derived by
subtraction (F = Z-M).

A relative yield-per-recruit analysis was
performed incorporating probabilities of captures
computed as suggested by Pauly and Soriano (1986)
and Gayanilo et al. (2002). For this purpose, in L.
parvus, the ogive selection estimated by detailed
analysis of the left ascending part of the length-
converted catch curve was used. The potential
longevity of the fish was estimated according to
Pauly (1980), Tmax =3/K.
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Results

The length-weight relationship (Fig. 2) for
Labeo parvus from the Ouémé River was
significant (p < 0.0001). The coefficient b
(3.13), which describes the slope of the
regression line, was statistically higher than
3 (p < 0.05). It indicated that the species
showed a tendency to increase more in mass
than in size.
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Figure 2. Length-weight relationship of Labeo parvus
from the Ouémé River. Regression is LnW =
3.13LnTL-2.13; R? = 0.96; N = 928

The parameters of the von Bertalanffy
growth equation were estimated as Lo =
30.5 em TL, and K = 0.40 yearl. The curve
superimposed length-
frequency histograms (Fig. 3). The growth
performance index (©@’) was calculated as
2.57. The theoretical longevity Tma.x was 7.5
years. From the length-converted catch
curve (Fig. 4), total mortality (Z) was
estimated at 1.60 year! and, the instanta-
neous natural mortality rate (M) was
estimated at 0.96 year-l. Fishing mortality
rate (F) was calculated by subtraction at 0.64
year. The level of exploitation (E) has been

was over the
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assessed by computing the exploitation rate
as 0.40 year-1.

The recruitment pattern of L. parvus was
plotted in relation to the percentage of
recruitment versus (i.e projecting a set of
length-frequency backward onto a 1-year
time axis) as shown on Fig. 5. This suggest-
ed a major maximum breeding activity from
July to September during the beginning of
the flooding pattern of the river.

Discussion

The analysis of the slope resulting from the
length-weight relationships of the indivi-
duals collected in the river reveals that L.
parvus presents an allometric growth in
favour of the body weight. This means that
the area offers good conditions to the L.
parvus population. This allometric growth
pattern of L. parvus in the present study is
different to the one (b = 2.91) reported by
Laléye (2006) in the same river. Indeed, this
author reported an isometric growth for L.
parvus. Several reasons could explain these
results including sample size and size of the
individuals studied. Our study related to
928 specimens of sizes ranging between 4.1
cm and 28.8 cm TL against 244 specimens of
sizes ranging between 7 cm and 23 cm TL
for Laleye (2006). Moreover, our study took
into account the North upper part of the
Ouémé River which was not investigated by
Laleye (2006). In this part of the river, there
are more large specimens of Labeo parvus
than anywhere else in the river. The number
of heavy specimens treated by Laleye (2006)
could then be weaker than what done in
this study. The b value reported by Lévéque
(1999) for the same species (sizes: 4.0-20.5
cm TL) from Cote d'Ivoire rivers is still low-
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er (2.88) than what Laleye (2006) had
obtained.

On the opposite, the allometric growth
pattern observed here is compliant to the
one (b = 3.206) reported by Entsua-Mensah
et al. (1995) for the same species in Ghana in
the tributaries of the Volta River (sizes: 7.1-
21.2 cm SL).

This tendency of the growth is confirm-
ed by the parameters obtained with FiSAT.
The growth parameters, K (0.40 year-1) and
@' (2.57) express a relative slow individual
growth of Labeo parvus of the Ouémé River
which can allow the fish to reach quite late
(about 1.5 or 2 years) sizes making possible
to migrate up the floodplain during the
annual spawning migration, as well as to
maximise individual reproductive capacity.
The value of @' obtained in the present
study is below the range (2.65-3.32) record-
ed by Baijot et al. (1994) for the Western
African fishes. These authors consider that
values lower than 2.6 express a low growth
performance and potential. It should be
noticed that the values given by these
authors species
(Oreochromis niloticus, Sarotherodon galilaeus,

pertain to four only
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Brycinus nurse and Clarias gariepinus) and
several important group of African species,
such as Labeo spp, are not considered.

The Z-estimates from this study for L.
parvus is comparable to 1.93 year! obtained
for Labeo cylindricus from Lake Chicamba in
Mozambique (Weyl & Booth 1999). The
natural mortality (M) of L. parvus of 0.96
year! is lower than the total mortality (Z)
but higher than the fishing mortality (F). It
is comparable to 0.91 year! obtained for
Labeo cylindricus (Weyl & Booth 1999). The
high natural mortality in this L. parvus
population can be caused by several factors
as predation and/or habitat desiccation.
Fish species that live in temporary environ-
ments such as floodplains are typically
subject to high juvenile mortalities as a
consequence of habitat desiccation and
predation when the juveniles migrate off the
floodplains (Weyl & Booth 1999). In this
scenario, fish reproduce at a relatively large
size (large enough to provide a reasonably
high fecundity) and early in life, what
enables fish to reproduce at least once
during their lifetime (Griffiths & Hecht
1995). This strategy allows fishes to com-
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Figure 3. Length-frequency data superimposed with the growth curve
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pensate for the high mortality of eggs,
larvae and the juveniles. In the case of L.
parvus, they breed during the flood period
when food and protection is available for
the very abundant larvae (Montchowui et
al. 2007). However, the relatively small size
of this species makes it subject to intense
predation. Adebissi (1981) reported that in
the upper Ogun River (Nigeria), Hepsetus
odoe constitutes the main predator of Labeo
parvus and preyed on larvae, juvenile and
adults; this can explain the high mortality
rate observed in the Ouémé River.

The estimated longevity (Tmax) is 7.5
years. This result is similar to those
obtained for other Labeo species as Labeo
capensis (Mulder 1973, Baird 1976), Labeo
umbratus (Mulder 1973) which reach the
maturity size in their first year. In the
present L. parvus population, there was one
major recruitment peak and suggests one
breeding season per year (Fig. 5).

Length-Converted Catch Curve
(for Z=1.60; M (at 27.0°C)=0.96; F=0.64; E=0.40)
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Figure 4. Length-converted catch curve for

estimating the total mortality (only black dots
were considered for the computation of Z).
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Figure 5. Recruitment pattern of Labeo parvus in the
Ouémé River, Bénin
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Figure 6. Relative yield per recruit and relative
biomass per recruit of L. parvus in the Ouémé
River, Bénin

Concerning the level of exploitation, the
value of E obtained is lower than En.y (Fig.
6). It appears that the fish stocks under
investigation here are not highly exploited.
This situation is exceptional and contrary to
what one observed in most water bodies of
the country where fishes are strongly over-
exploited; such as the case of the Lake
Ahémé. It ensues because Labeo parvus in the
Ouémé River has been considered for a long
time as a species without commercial value
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and did not have a sudden strong pressure
of fishing in the past contrary toother
greatly valued species like Heterobranchus
longifilis, obscura,  Heterotis
niloticus and the Tilapia. Currently the
species has started to be more appreciated
and, therefore, rational management
measures must be taken to maintain the
level of exploitation.

In conclusion, the combination of a high
instantaneous total mortality and one breed-
ing season per year make this fish highly
susceptible to the failure of the annual
hydrological cycle. Those characteristics
would also make this fish particularly
vulnerable to any increase in exploitation
levels. Any increase in the mortality rate,
such as through the development of a direct
fishery, would seriously compromise the
survival of the species and would need to be
incorporated into the development of a
rational sustainable management plan for
this species in the future.
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