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The abundance of Pellonula leonensis in relation to location, photoperiod, depth, tide, season and gill
net selectivity was studied from May 2001 to April, 2002 in the Lower Nun River, Niger Delta. Three sets
of gill net with stretched mesh sizes of 8, 12 and 15 mm respectively were used each measuring 35 m in
2
length and 3 m in depth having a surface area of 105 m . Abundance was least in September and
highest in February and P. leonensis was more dominant in the convex area of the river and lowest in
the concave section. There was no significant variation (P > 0.05) in abundance of P. leonensis with
photoperiod, water depth, tide and season. There was gillnet selectivity with the medium mesh size (12
mm) gill net as more effective constituting 68.77% of the total catch of P. leonensis in the Lower Nun
River.
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INTRODUCTION
Pellonula is essentially a riverine fish (present in West
African rivers from Senegal to Niger), which can inhabit
both fast flowing and calm, muddy habitats (Lowe McConnell, 1987). They inhabit areas closer to the shore
(Turner, 1994). Factors affecting fish distribution and
abundance have already been reported by different workers. Availability of food, spawning rates, breeding
grounds coupled with shelter, presence of current, vegetation, depth of water, breeding habits migration and low
predation have been suggested as major limiting factors
affecting the distribution and abundance of various fish
families in Kainji Lake, Nigeria (Imevbore and Bakare,
1974; Lelek and El - Zarka, 1973; Willoughby, 1974;
Akintunde, 1976; Olatunde, 1977; Ita, 1978). Allison et al.
(1997) also reported that fish catch varied with type of
gear used, tidal condition and period of capture, diurnally
and seasonally. Otobo (1977) observed Pellonula
leonensis as more abundant in the dry season in Kainji
Lake while, Idodo - Umeh (2003) reported it as more
abundant in rivers and lakes during the rainy season.

MATERIALS AND METHODS

*Corresponding author. E-mail: orotonbarapagha@yahoo.com.

This study was carried out in the fresh water reaches of the Lower
Nun River around Anyama Community in Southern Ijaw Local
Government Area of Bayelsa State, Niger Delta, Nigeria covering
an area of about 2,180 Km2 Lat. 4o 51’ N and 4o 54’ N; Long 6o 11’ E,

In the East of the Niger, particularly in Bonny estuary,
gill net constituted more than 50% of the gear deployed
by fishers (IPS, 1989, 1990; Chindah and Osuamkpe,
1994). However, in fishing for Clupeids, particularly
Pellonula, the use of the atalla lift net has been reported
in Jebba (Reed et al., 1967), Kainji Lake (Otobo, 1974;
Otobo and Imevbore, 1977; Ita, 1993) and Anambra
River (Ezenwaji, 2004), all in Nigeria. Also, Ita (op.cit.)
reported the emergence of Dala (a mosquito netting open
water seine net) introduced by the migrant Malian fishers
in the early eighties. It has been found to be very
effective in harvesting clupeid stock in Kainji Lake (Ita,
1993; Yaro, 2003). This study on distribution and
abundance and gill net selectivity of P. leonensis is aimed
at providing ecological and fishery information to ensure
rational exploitation of P. leonensis to sustain its fishery
in the Lower Nun River.
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Figure 1. The Lower Nun River, Niger Delta, showing the sample area and sampling stations.

and 6o 13’ E, (Figure 1). The Nun River is one of the numerous low
land rivers in the Niger Delta.
Sampling procedure
Sampling was carried out for twelve calendar months biweekly
(May 2001 – April 2002) using three sets of gill net with stretched
mesh sizes of 8, 12 and 15 mm classified as (small, medium and
large gill net) respectively each measuring 35 m in length and 3 m
in depth with a surface area of 105 m2. Sampling was done at three
locations: the concave, central and convex sections of the study
area. The three gill nets were operated simultaneously from 3
fishing canoes. At each location, sampling covered surface, midwater and bottom by a simple manipulation of the float line and the
weighted bottom line to keep the net at the desired depth; this was
done to determine distribution and abundance of the fish in the
study area. Sampling consisted day and night to determine the
effect of photoperiod on abundance and biomass of P. leonensis as
well as during low and high tides to determine tidal variations in

abundance and biomass of the fish. The monthly mean catches of
P. leonensis were pooled to determine the seasonal variation.
Statistical analyses (ANOVA, DMRT) was carried out using the
SAS computer package to determine significance in the mean
catches with depth, photoperiod, location, tidal levels, months,
seasons and gill net mesh sizes. Also, regression and correlation
analyses were carried out to determine if there were any relationships between the respective parameters and abundance of P.
leonensis in the Lower Nun River.

RESULTS
The mean monthly and seasonal catch of P. leonenesis
is shown in Table 1. The fish was caught almost through
out the year except in the month of August. Abundance
was least in September 2001 and highest in February
2002 (P < 0.01). Abundance was relatively higher in the
dry season but was not significantly different from that of
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Table 1. Mean monthly and seasonal catch of P. leonensis in the
Lower Nun River.

Month/Year
May 2001
Jun.
Jul.
Aug.
Sept.
Oct.
Nov.
Dec.
Jan. 2002
Feb.
Mar.
Apr.
Season
Wet
Dry

Number ± S.E
bc

552 ± 334
bc
404 ± 54
c
20 ± 11
c
0
c
4
c
22 ± 2
c
31 ± 27
c
310 ± 99
bc
588 ± 30
a
1609 ± 660
abc
822 ± 155
ab
1164 ± 200
a

389 ± 144
a
563 ± 186

Weight ± S.E (g)
bcd

841 ± 412
cd
616 ± 45
cd
78 ± 61
d
0
d
3
d
40 ± 16
d
43 ± 38
cd
327 ± 99
cd
561 ± 3
a
2290 ± 839
ac
1196 ± 313
ab
1859 ± 362
a

617 ± 224
a
743 ± 264

Different letters (a, b, c, d) in the same columns indicate significant
differences at P < 0.01.

Figure 3. Effect of depth and months on the abundance of P.
leonensis in the Lower Nun River.

Table 2. Effect of tide on the catch of P. leonensis in the
Lower Nun River.

Tidal
period
Low

Number
(Mean ± S.E)
a
76.7 ± 19.99

High

106.55 ± 28.80

Weight (g)
(Mean ± S.E)
a
107.77 ± 29.88
a

152.53 ± 43.94

a

Different letters in the same columns indicate significant
difference at P < 0.05.

Figure 2. Effect of surface distribution, mesh size and season
on the abundance of P. leonensis in the Lower Nun River.

the rainy season in the Lower Nun River. There was no
difference in the catches between day (77 ± 24
individuals; 110 ± 37 g) and night (77 ± 21 individuals;
108 ± 32 g), neither was there any significant difference
in the interaction between photoperiod and mesh size,
photoperiod and months, and photoperiod and season.

Figure 2 shows the effect of surface (i.e. horizontal)
distribution, mesh size and season on the abundance of
P. leonensis. There was significant interaction between
location and mesh size (P < 0.01), location and months
(P < 0.001), location and season (P < 0.001), and
location, mesh size and season (P < 0.001). P. leonensis
occurred in all transects of the river without any
significant linear relationship between location (surface
distribution) and the catches.
The effect of depth, and months on the catches of P.
leonensis is given in Figure 3. The interaction between
depth and month was very highly significant in number
and weight (P < 0.001) with the highest catch found at the
mid-water in February. There was no significant linear
relationship between depth and abundance of P.
leonensis in the Lower Nun River. The effect of tide on
the catches of P. leonensis is given in Table 2. There was
no significant difference in the catches between the two
tidal periods (P > 0.05) neither was there any significance
in the interactions between mesh size and tide, season
and tide, and mesh size, tide and season. There was no
linear relationship between tide and catch of P. leonensis.
Gill net selectivity
The catches of P. leonensis from the three different gill
nets are presented in Figure 4. There was gillnet selectivity with the medium mesh size gillnet being the most
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Figure 4. Effect of mesh size and month of catch of P.
leonensis in the Lower Nun River.

efficient, accounting for 68.77% and weight of 74.41% of
the total catch followed by the small gillnet with the least
from the large mesh gill net (P < 0.001). There was also
monthly variation (P < 0.001) but no seasonality in the gill
net catches (P > 0.05). The interaction between mesh
size and months was very highly significant (P < 0.001)
with the highest mean catch of 1,295 ± 460 specimens
weighing 1939 ± 706 g observed in February from the
medium mesh size gill net.
DISCUSSION
The observed peak catches in February in this study was
also reported for P. leonensis in Nun River and Taylor
Creek (Otobo, 1995). The all year round catch of P.
leonensis in the Lower Nun River was also experienced
in Warri River (Ikomi, 1995) and Anambra River
(Ezenwaji, 2004), however, there was no seasonal dominance as reported by other workers (Ikomi, op. cit.;
Ezenwaji and Offiah, 2003). The all year round presence
may be related to reproductive success, which is partly
assured through early sexual maturity and all year round
breeding (Ezenwaji and Offiah, op. cit). They also suggested that abundant food might as well permit rapid
growth and high recruitment.
The non variation in abundance with photoperiod of P.
leonensis in this study is at variance with Allison et al.

(2007) who observed significantly higher catches (P <
0.05) of P. pellucida by night (62.7%) than day (37.3%) in
the study area. This may be attributed to differences in
feeding regimes / migration patterns which is an exhibittion of species dependent mutually exclusive tendencies
in the same ecological environment. However, the non
effect of tide on abundance agrees with Allison et al. (op.
cit.) but contradicts Allison et al. (1997) report of higher
abundance during the low tide in Elechi Creek (brackish
water environment) in Rivers State, Nigeria. This may be
due to the difference in geographical locations/ecological
environments.
The observed highest catch of P. leonensis in the
convex area is in agreement with the report of Ita (1978)
who observed that Cichlids were restricted in distribution
to the shallow inshore waters. This suggests that the
convex area is capable of providing enough food, shelter
and breeding sites for P. leonensis. Allison et al. (2007)
made a similar observation.
The gillnet selectivity result of this study seem to be the
baseline result as far as the use of gill net in harvesting
clupeids is concerned. This is because atalla has been
the most popular gear used for clupeids in most studies.
However, the efficiency of the atalla is limited by water
depth and water turbulence (Otobo, 1974, 1977) meaning
that only partial harnessing is possible with the atalla
especially as clupeids are known to migrate vertically
(Reynolds, 1969) and may go beyond the reach of the
gear. The use of gillnets especially the medium sized will
therefore be useful in fishing in the lower depths for
clupeids particularly P. leonensis. The significant interaction between mesh size and months shows that
February to April is the best time to use the medium
mesh sized gill net to achieve maximum catch.
Conclusion
The use of medium mesh size gill nets (12 mm) is
recommended for harvesting clupeids such as P.
leonensis especially in the inshore and mid-water areas
in the Lower Nun River.
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