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Family Mormyridae from a Small Lake in Ilorin, Nigeria
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Abstract: Condition factor, gonadosomatic index, sex ratio and length weight relationship of Mormyrus rume,
Mormyrus hasselquisti, Gnothonemus cyprinoides, Gnathonemus senegalensis and Petrocephalus bane
ansorgei (Mormyridae) from Asa Lake, Ilorin, Nigeria were studied. The results showed that the condition factor
range were 0.57-1.12, 0.64-1.22, 0.46-0.98, 0.66-1.18 and 0.86-1.28 in G. senegalensis, G. cyprinoides, M. rume,
M.hasselquisti  and  P.  bane  ansorgei  respectively.  The highest gonadosomatic indexes were obtained in
G. cyprinoides  and  M.  hasselquisti indicating that about 10% of the body weight of these fishes was used
in production of eggs. The sex ratio values for G. senegalensis, G. cyprinoides, M. rume, M. hasselquisti and
P. bane ansorgei were 2.5:1, 1.8, 5:1, 2.5:1 and 2.5:1 male to female respectively. There were more males than
females in all the species studied. The reproductive strategy of more males than females would help to control
overpopulation in the lake.
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INTRODUCTION Mormyrus hasselquisti, Gnothonemus cyprinoides,

The family Mormyridae commonly called elephant - ansorgei.
snout fishes is represented by twenty six different species M. hasselquisti has a snout shorter than the post
belonging to six genera in Nigerian freshwater. They are orbital part of the head and small eyes (Plate 1).
highly variable in shape of the head. They have cycloid P. bane ansorgei is characterized by short bodies,
scales. Their common characteristics include: upward inferior mouth and distinct and rounded mouth (Plate 2).
pointing pectoral fins, narrow gill openings and their eyes Gnathonemus species has short body and the
are  small  and  weak  and  covered by a thin layer of skin terminal mouth is about in line with or a little below the
[1, 2]. level of the eyes. The dorsal and anal fins are opposite

Mormyrids are bottom dwellers, majority of the each other and approximately the same length at their
species  are  common  where  the  current  is  not  swift. bases. G. cyprinoides (Plate 3) has a chin with short
The absence of spines and the slender bodies of most mental  appendage  while  G.  senegalensis  has a chin
species make them difficult to capture in gill nets. with globular appendage (Plate 4)

Some Mormyrids have rudimentary electric organs M. rume has a trunk- like snout and a small terminal
lying on each side of the terminal portion of the tail and mouth (Plate 5).
are able to give off weak electric shocks; enough to Some of the reported work carried on the family
surprise an unsuspecting person that picks the fish up Mormyridae include: reproductive cycle of Mormyrus
[1,2]. The electric organs are used for negotiating kannume  from  Lake  Victoria,  Uganda  [3].  The  growth
obstacles in their murky habitat and to serve as a rate  of  the head and trunk of the family Mormyridae [4],
protection against enemies [1]. in Lekki Lake, Nigeria, 7.87% of the body weight of

The six genera are: Hyperopisus, Mormyrus, Mormyrus rume was used in egg production and the
Petrocephalus, Mormyrops, Marcusenius and condition  factor was  1.20.  The  sex  ratio  obtained  for
Gnathonemus. The genera studied in this research are: the  species  was  1:0.55  males to females [5]. In
Mormyrus, Petrocephalus and Gnathonemus. The five Mormyrus deliciosus low gonadosomatic index was
studied species in this research include: Mormyrus rume, obtained  which was attributed to effluent discharged into

Gnathonemus senegalensis and Petrocephalus bane
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Plate 1: Murmyrus hasselquisti

Plate 2: Petrocephalus bane ansogei

Plate 3: Gnathonemus cyprinoides

Plate 4: Gnathonemus senegalensis

Plate 5: Mormyrus rume

the water [6]. This study contributes to the reproductive
biology of the Mormyridae in Asa Lake, Ilorin, Nigeria.
The objectives of this work are: To calculate condition
factor, sex ratio, gonadosomatic index and length weight
relationship of five species of Mormyridae found in Asa
Lake, Ilorin viz: Mormyrus rume, Mormyrus hasselquisti,
Gnothonemus cyprinoides, Gnathonemus senegalensis
and Petrocephalus bane ansorgei (Plates 1-5). It is hoped
that this work will help to fill the gap in knowledge of the
biology of these commercially important fishes at Asa
Lake.

MATERIALS AND METHODS

Study Site: Asa Lake is located at a point 5Km South of
Ilorin, Nigeria, lying between latitude 8°25 -8°27°N and’

longitude 4° 32°and 4° 34°E. The lake was impounded in
1978. The impoundment has a maximum length of twenty
kilometer (20km) and a breath of seven kilometer. The lake
has a storage capacity of about ten million gallons of
water (Fig.1).

Fig. 1: Map of Asa Lake showing areas sample.

Sampling of M, rume, M. hasselquisti, G.
cyprinoides, G. senegalensis and P. bane ansorgei were
carried out using gill nets and traps.

In the laboratory, each specimen was measured to the
nearest millimeters and weighed to the nearest 0.1g and
then the fish were dissected. The sex and stages of gonad
development was determined using scale [7]. 

Condition factor was calculated using the equation
K= 100w/L . Where K= condition factor W = weight in3 [8]

gram  L = length in centimeters

The length - weight relationship was 

W = aLb

Where
w  = weight
b = exponent 

A logarithmic transformation of the equation gives
the straight line relationship

Log w = log a + b log l
b = regression coefficient
Log a = intercept of the line on Y- axis

Sex ratio was calculated by dividing the number of
males with the number of females. No of males/ No of
females Gonadosomatic index (GSI) was calculated using
the formula

GSI = Gonad weight/Body weight × 100
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RESULTS

The total number of one hundred and seventeen
specimens were examined, G. senegalensis were 35,
G.cyprinoides were 28, M.rume were 12, M. hasselquisti
were 21 and P.bane ansorgei were 21. 

The ovary reproductive stages observed in the fishes
were six according to [7] viz:

Stage I- Immature: Gonad were very small in size
Stage II- Resting stage: Single eggs were not visible to the
naked eye. 
 Stage III-Maturation: Eggs were visible
Stage IV- Maturity: Ripe eggs completely round
Stage V- Reproduction
Stage VI- Spent

Table 1 shows the condition factor of G.
senegalensis, G. cyprinoides, M. rume, M. hasselquisti
and P. bane ansorgei. The condition factor ranges were
0.57-1.12, 0.63-1.22, 0.46-0.98, 0.66-1.18 and 0.86-1.28
respectively.

Changes in condition factor with sex is also shown in
Table 3, there were little variation in condition factor with
sex.

Table 2 shows the Gonadosomatic index (GSI) values
calculated for G. senegalensis, G. cyprinoides, M. rume,
M. hasselquisti and P. bane ansorgei. The results
showed that the GSI values for  G.  cyprinoides  were
0.19-10.77. G. senegalensis 0.21 -1.26 The GSI values for
M. rume 0.23 -2.29 and M. hasselquisti were 1.25 to 10. 65.
In P. bane ansorgei the GSI was 4.09-4.66. Females had
higher GSI in all the examined species than males.

The length weight relationship showed that the
length  increased  as  weight  increased  as  shown in
Table  3,  the  correlation  coefficient   values  were also
high.

Table 1: Mean and ranges of condition factor (K factor) of G. Senegalensis,

M. Rume, P. Bane ansorgei, G. Cyprinoides and M. Hasselquisti.

Mean Condition Mean Condition Ranges of

Fish Species Factor (Male) Factor (Female) Condition Factor (k)

G. Senegalensis 0.76 0.78 0.57-1.12

The sex ratio values for G. senegalensis and G. cyprinoides were 2.5:1 and

1.8:1 respectively. The sex ratio values for M.rume and M. hasselquisti were

5:1 and 2.5:1 respectively. In P.bane ansorgei the sex ratio was 2.5:1. The

result obtained from sex ratio showed that males were more abundant than

females.

Table 2: Mean gonadosomatic index (mean GSI), body weight and body
weight ranges of G. senegalensis, M. rume, P. bane ansorgei, G.
cyprinoide and M. hasselquisti.

Name of Specimen Number of Species Gsi Range Mean Gsi

G. Senegalensis 35(Males &Females) 0.21-1.26 0.48
25(Males) 0.21 - 1.07 0.34
10(females) 0.36 - 1.26 0.42

M. Rume 12(Males & Females) 0.23-2.91 0.76
10 (Males) 0.23 -1.44 0.55
2(Females) 0.56 -2.91 1.74

G. Cyprinoides 28 (Males & Females) 0.19-10.77 2.12
18 (Males) 0.20-1.78 0.69
10 (Females) 0.19-10.77 4.70

M. Hasselquisti 21 (Males & Females) 0.16-10.65 2.21
15 (Males) 0.16-1.16 0.71
6 (Females) 1.25-10.65 5.95

P. Bane ansorgei 21 (Males & Females) 0.29-4.66 1.50
15Males) 0.29-0.48 0.35
6 (Females) 4.09-4.66 4.38

Table 3: Length-Weight relationship of G. senegalensis, G. cyprinoides, M.
rume, M. hasselquisti and P.bane ansorgei.

Fish species A B R

G. cyprinoides 1.51 1.8 0.94
G. senegalensis 2.83 1.90 0.94
M. rume 0.85 0.42 0.82
M. hasseiquisti 1.09 0.93 0.85
P. bane ansorgei 3.29 2.52 0.63

a=intercept, b =slope, r= correlation coefficient.

DISSCUSSION

The   result    showed   that   G.   senegalensis   and
G. cyprinoidae were more abundant in the lake. The sex
ratios of G. senegalensis, G. cyprinoides, M. rume, M.
hasselquisti and P.bane ansorgei showed a
preponderance of male over female. The results obtained
in this work is similar to the result obtained by Fawole [5]
on Mormyrus rume in Lekki Lake.

The gonadosomatic index (GSI) is the expression of
the gonad weight as a percentage of the somatic weight
Sturm [9]. It gives an indication of the percentage of the
fish weight that was used in egg production at the
maturion stage (when the eggs were shed).The result
showed that in G. cyprinoides and M. hasselquisti, had
the highest GSI, about 10% of the body weight was used
in egg production. In P.bane ansorgei about 4. 6% of the
body weight was used in egg production. In M. rume it
was 2.91% while in G. senegalensis it was 1.26%. Fawole
[5] obtained a gonado - somatic index of 7.87% for M.rume
in Lekki lagoon.
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Condition factor is an indication of  the  well  being 2. Achionye-Nzeh, G.C., 2010. Some biological aspects
of the fish, the condition factor obtained in the present of Brycenus nurse, Hydrocynus forskali, Micralestes
work for G. senegalensis, G. cyprinoides, M. rume, M. acutidens (Characidae) and Labeoc coubie
hasselquisti and P. bane ansorgei 0.57 -1.12, 0.64 - 1.22, (Cyprinidae) Int. J. Biol. Chem. Sci., 4(2): 515-519.
0.46 -0.98, 0.66 to 1.18 and 0.86 -1.28 respectively. Fawole 3. Bagenal, T.B., 1978.  Methods  for  assessment of
2002 obtained a condition factor of 0.33 - 1.40 and 1.16 - fish production in fresh waters, Blackwell Scientific
1.48 for males and females respectively. Achionye-Nzeh Publication, Oxford, London, pp:  365.
[2] obtained condition factor range of 1.14-3.81, 1.16-5.79 4. Fawole, O.O., 2002. Morphometry and diet of
1.92-2.93 and 1.82-3.46 for Hydrocynus forskali, Brycenus Mormyrus rume in the Lekki Lagoon, Nigeria. Revista
nurse, Micralestes acutidens and Labeo coubie de Biologia Tropical., 565(2): 687-694.
respectively. Offem et al [6] obtained a condition factor of 5. Holden, M. and W. Reed, 1972.West African
1.1 to 1.3  for  Mormyrus  deliciosus. In G. senegalensis, Freshwater fishes. Longman  Group  Ltd,  London,
G. cyprinoides, M. rume, M. hasselquisti and P. bane pp: 66.
ansorgei the condition factors were lower than the values 6. Nikolsky, G.Y., 1963. The Ecology of Fishes.
obtained by previous workers. In the family Mormyridae Academic Press, London and New York, pp: 352. 
the weight of the fishes were low, this may have 7. Offem, B., I. Bassey and G.Y. Ikpi, 2011. Downstream
accounted for the low values obtained in this study. changes on a tropical fish community structure by

The results from the length weight relationship effluent from wood processing factory. Journal of
showed that there was high correlation between length Environmental Protection, 2: 982-995.
and weight. This result indicated that weight increased 8. Reed, W.F., E. Burchard A.L. Hopson, I. Jennese and
with increase  in length, [5-10] obtained similar result in J. Yaro, 1967. Fish and Fisheries of Northern Nigeria.
M. rume, Hydrocynus forskali, Brycenus nurse Labeo Gaskiye Corporation, Zaria. pp: 225.
coubie and Mormyrus deliciosus. 9. Scot, D.B.C., 1974. The reproductive cycle of

The work has shown that the most abundant Mormyrus kannume (forsk) in Lake Victoria, Uganda.
Mormyridae in the lake is G. senegalensis and the males J. Fish. Biol., 5: 447-454.
were more abundant than the females which are a good 10. Sturm, de L.M.G., 1978. Aspects of the Biology of
strategy to prevent overpopulation in the lake. Females Scombemorus maculalus (Mitchell) in Trinidad. J.
had higher GSI than males indicating that more percentage Fish. Biol., 13: 155-172.
of the weight of the females was used in ovary maturation.
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