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Aspects of the ecology of Brycinus nurse Ruppel, 1832 in
the River Jamieson, Nigeria were studied. B. nurse constituted
19.8% of the characid catch and was unevenly distributed in
the river with perennial occurrence in the downstream station.
Peak abundance was at the beginning of the dry season. Fish
size ranged from 7.0 to 19.0 cm standard length and weighed
40.5-171.0 g. The growth pattern was allometric. Condition
factor ranged from 1.99 to 2.65 and varied with individual
length of fish. Condition factor was slightly higher during the
wet season. B. nurse fed primarily on plant fragments and
seeds and Hymenoptera while algae and various alate insets
were of secondary importance. Immature aquatic insects were
incidental food items. B. nurse was essentially both day and
night time feeder with only quantitative variations in dietary
habits in relationship to size and season

INTRODUCTION

Brycinus nurse Ruppel, 1832 is a common freshwater characid species with wide
distribution in the Guinean and Sudan-Sahelian basins of Africa excluding the Upper
Guinea and Nile (Daget 1962; Daget and Iltis 1965; Paugy 1986; Teugels et al. 1992). This
species which flourish in the River Jamieson, Nigeria is of commercial value and accord-
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ingly have received considerable scientific attention. Available published work on it in-
cludes: its taxonomy (Daget and Iltis 1965; Reed et al. 1967; Paugy 1980), distribution
(Daget 1962; Sydenham 1977; Alberet and Merona 1978; Merona 1981; Tetsola 1988;
Victor and Tetteh 1988), growth pattern and feeding habits (Blanche et al. 1964; Paugy
1980; Victor and Brown 1990). Despite the apparent abundant data on this species, infor-
mation concerning the populations in the Niger Delta, Nigeria is scarce. Accordingly, this
paper provides comparative data on B. nurse from the River Jamieson with a view to filling

gaps in current knowledge on the species.

STUDY AREA

The River Jamieson (Fig. 1) is a perennial river East of the upper reaches of the Be-
nin River. It is a clear oligoinic freshwater river with its source in a watershed at Ugboko-
Niro. It flows Westward for about 30 km through the rainforest and empties into the River
Benin at Sapele. The River at the Sapele to Sakpoba stretch is constantly inundated by the
tide from River Benin while its upper reaches are non-tidal.
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Fig. 1. Map showing the location of the River Jamieson in Nigeria (Inset)
and Map of the River Benin showing sampling sites
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The study area lies within the tropical rainforest climatic zone with two main
seasons: Wet and Dry. The wet season (May—October) is marked by high precipitation
(26.0-55.7 cm) while the dry season (November—April) is characterised by low precipita-
tion (0.0-17.1 cm).

For the purpose of this study, four sampling stations were demarcated in the river:
upstream (I), channel (II), midstream (III), and downstream (IV) (Fig. 1). The upstream
station (I) was located 5 km from the river source. It was in the non-tidal zone of the river
with average depth and width of 12 m and 7.5 m respectively. It was swift flowing (aver-
age 98.0 cm/sec.) and the substratum consisted of fine sand mixed with pebbles. The chan-
nel station (II) was located in the tidal zone about 5 km downstream station I. It was about
5 m wide and 4 m deep and fairly exposed during the ebb tide. It was heavily shaded with
mean flow velocity of 6.72 cm/sec. The substratum was muddy and consisted of large
quantities of allochthonous matters derived principally from fallen leaves. The midstream
station (IIT) was located 10 km down stream the station II. Average width and depth meas-
ured 35 m and 14 m respectively. Mean flow velocity ate was 22.5 cm/sec. The substratum
was mainly fine sand mixed with clay. The down stream station (IV) was situated about
10 km downstream the midstream station. The river was widest here with average width
and depth of 60 m and 16 m respectively. Average flow velocity rate was 13.2 cm/sec. The
substratum was silty sand.

The marginal vegetations in all stretches consisted of shrubs dominated by Cyperus
and Diplaxium spp. and trees such as Pandamus, Symphonia, Elaeis, Bambusia, Grewia,
and Oxypstigma spp. The dominant aquatic macrophytes are Pycreus lanceolatus, Cerato-
phyllum submersum, and Uticularia spp. Human activities in the river include subsistence
fishing, sand dredging, lumbering and disposal of waste.

MATERIAL AND METHODS

Monthly fish sampling was conducted at each station during day and night from
January 1994 to December 1995 using set gill nets and drag net of 22—-70 mm and 10 mm
mesh size respectively. Daily sampling was conducted between 7.30 and 12.00 h while
night sampling was between 23.00 and 5.00 h. Fish on capture were preserved in 10% for-
malin solution pending laboratory examination. Field observation and gears used provide
information on spatial distribution and habitat preference. In addition the spatial distribu-
tion was assessed by the Kolmogorov-Smirnov goodness of fit statistics (D) (Massey
1954). Biometric data taken for each fish were: standard length (SL) and total length (7)
measured to the nearest 0.1 cm and weight determined to the nearest 0.1 g.
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The length-weight relationship of the fish was calculated using the method of LeCren
(1951) while the Fulton condition factor of each specimen was determined according to
Bagenal and Tesch (1978). For the purpose of analysis, the fish was categorised into size
groups namely: small size group (SSG) or juvenile (1.0-6.9 cm), medium size group
(MSG) or young adult (7.0-14.0 cm) and large size group (LSG) or old adults (> 14.0 cm)
according to Paugy (1980).

Fish stomachs were removed and contents identified under the dissecting microscope
(10-100 x) to the lowest convenient taxonomic level. Food item occupying the greatest
stomach volume was recorded as dominant content and then all other items were listed.
The number of food categories in the fish diet was regarded as food-richness (Ny). The
stomach content contents were analysed using the relative frequency (RF), relative domi-
nance (RD), and index of food preponderance (/FP) methods (King 1989). The relative
frequency and relative dominance of each item were computed according to the formulae:

RF:RL-loo
F;
i=1
RD = Hd" -100
2D;

i=1

where f; = frequency of item i; F; = frequency of the n™ item (sum of all f)); d; = frequency
of item i as dominant dietary; D; = frequency of the n™ dominant item (sum of all d;). Index
of food preponderance (/FP) provides information on the integrated importance of each
food item and it is calculated as the mean of %RF and %RD. Primary food items were con-
sidered as those with /FP > 10% while diets with values 1 to < 10% were regarded as sec-
ondary. Items with /FP values < 1% were classified as incidentals. Diel dietary variation
was calculated on percent RF and [FP data.

RESULTS

Distribution and habitat

B. nurse was captured in all the sampling stations except the upstream station I.
B. nurse moved in schools made up of homogenous sizes of both male and female. Fishes
of SSG were not captured in the river. Fish of MSG and LSG occurred mainly in the main
channel of the river. But make lateral movements in their separate schools to the bank to
feed. Fish of MSG and LSG were sometimes captured along with juveniles of Brycinus
macrolepidotus.
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B. nurse in the river was a pelagic fish with preference for relatively gentle flowing
stretches with fine sand substratum overlain with thin layer of organic debris.

Relative abundance

Characids captured in the river numbered 5 787 and their composition is as follows:
Brycinus nurse (19.8%), Brycinus longispinnis Giinther (49.0%), Brycinus macrolepidotus
Valenciennes (0.2%), Rhabdalestes smykalai Poll (17.2%), and Anoldichthys spilopterus
Boulenger (13.8%).

Data on monthly abundance and spatial distribution (Fig. 2) indicate fluctuations in
these parameters. In station II sample size of B. nurse was too small for meaningful analy-
ses. In station III B. nurse was captured in all the months except in between July and Octo-
ber in 1994 and July and September in 1995. In station IV it was captured in all the months
and the distribution in abundance showed of bimodal peaks, occurring at the beginning of
dry season months of January/February and November. During this period the expanded
habitat provided by the floods of the wet season still prevails. This interstational distribu-
tion was confirmed by the D-test (Table 1). Generally, higher numbers were captured in
the early dry season months than in the rainy season months thus showing significant sea-
sonality (P < 0.001). However during this period the expanded habitat provided by the
floods of the wet season was at its peak. The monthly fluctuations in biomass followed the

same pattern as in number. It was areflection of variations in number of specimens (Fig. 2).

Table 1
Distribution and relative abundance of B. nurse in the four sampling station
Upstream | Channel Midstream | Downstream D Significance
@ dn _ 1D av)
Abundance 0 39 199 908 | 0.0219 | P<0.001
n=1 146

Biomass (g)

38 322 0 572 4750 33 000 0.0171 P <0.001

Length frequency distribution

The smallest male and female individuals of B. nurse recorded measured 7.0 cm, SL
(9.6 cm, TL) while the largest female and male individual measured 18.0 cm, SL (20.6 cm,
TL) and 19.0 cm, SL (21.6 cm, TL) respectively. The combined length frequency distribu-
tion (Fig. 3) shows that the population structure consist of two distinct length classes of
7.0-13.9 cm and 14.0 cm and above. The modal lengths were between 10.0 and 11.0 cm
for the males and 11.0 and 13.0 for the females in the MSG and between 15.0 and 16.0 cm
for the males and females respectively of fish in the LSG. Fig. 3 also shows that the distri-

bution pattern of the length groups was leptokurtotic for both sexes. The monthly variation
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in the length frequency distribution (Fig. 4) shows that fish of both MSG and LSG were
encountered throughout the study years. Recruitment of the MSG into the river occurred
mainly in the dry season (November and December) and this group dominated the popula-

tion during the period. Fish of MSG grew progressively with a modal shift into the LSG
(= 14.0 cm) in May/June of the following year.
BN ‘

60+

Number

40

20+

1-00(1

3000 |

2000 - \

Biomass ( g)

01994 M 1995

Fig. 2. Monthly variations in (A) abundance and (B) biomass of B. nurse
from the River Jamieson
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Fig. 3. Combined length frequency distribution of B. nurse
from the River Jamieson

Length-weight relationship
The weight of sampled B. nurse ranged from 40.5-170 g. The exponential relation-

ship of the log length and log weight of both sexes provides the linear regression equation

of the forms:

Male WT=-2.109-5L>"*
r=0.998; n=394

Female WT =-2.127-SL >

r=0.973; n="752

The values of the length exponent for both sexes (male: b = 3.414; female: b = 3.429)
in the length-weight regression analysis in both sexes was greater then the cubic value (3).
This indicates that increase in size was allometric. The b-values tested using ANOVA indi-
cated no significance (P > 0.05). The correlation (r) between increase in length and gain in
weight was significant. The log plot of the relationship between the length and weight is
shown in Fig. 5.
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Fig. 4. Month variation in length frequency distribution of B. nurse
from the River Jamieson
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Fig. 5. Log length-log weight relationship of B. nurse from the River Jamieson

Condition factor

Data of the mean monthly variation of condition factor in the fish is presented in
Fig. 6. The value ranged from 2.33 to 2.65 in the wet season and 1.99-2.21 in the dry sea-
son. The peak value was obtained in July and the least value was in September where the
value dropped dramatically. Generally K-values of the wet season were slightly higher.
With respect to size and sex variations, mean K-values decreased with an increase size for
fish of the 7-11 cm size range. But thereafter the K-values increased with additional size.

Diel feeding pattern

Ninety four specimens each from the day-time and night-time samples were exam-
ined for stomach fullness. Of these 67 stomachs of the day-time samples scored 5 points an
above on a scale 0—-10. While among the night-time ones, the stomach of 59 specimens
scored equivalent points. These values when tested statistically, these number of day and
night feeding B. nurse were not significantly different ()(2 =0.51; P> 0.05; n=188).

Diet composition

The trophic spectrum of B. nurse (7-20 cm SL; n = 568) (Table 2) indicates good
food richness (Ny= 16). The IFP shows that B. nurse fed primarily on Macrophyta (plant
fragments and seeds), Hymenoptera and detritus. Algae, insect remains, Coleoptera, Dip-
tera, Orthoptera, feaces, fish, other alate insects, and earthworms were secondary food
items. Immature aquatic insects (dipteran larvae, Odonata nymph) were of incidental im-
portance. Of the primary food items, Macrophyta contributed significantly (> 19%) to the
species diet. Hymenoptera, another primary dietary item was dominated by the driver ant
Dorylus sp.
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Fig. 6. Variations in the condition factor of B. nurse; (A) monthly variation
and (B) variation according to size

Diets of different length groups are presented in Fig. 7. Mean food richness for fish
of MSG (Ny= 56) was marginally higher than food richness of the LSG (Ny= 4.8). Macro-
phyta and Hymenoptera served as major dietary items for both the MSG and LSG fish. The
7-8 cm size fish did not feed on insects but rather fed mainly on algae and Mactrophyta.
The fish appears to prefer macrophyte over insect as dietary items with increasing fish size.
Fish and feaces were consumed mostly by fish of LSG while algae and immature insects
were largely consumed by fish of MSG.

The temporal distribution pattern on the dietaries (Fig. 8) shows that the mean dry
season food richness (Ny= 6.8) was slightly higher than the wet season value (N = 4.5).
The figure also demonstrates that Hymenoptera and aquatic macrophytes were important
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food items throughout the study period. Peak consumption of Hymenoptera was in the wet
season months while Macrophyta was in the dry season months. Other alate insects mainly
Coleoptera (small beetles) and macrotermes, algae and immature aquatic insects were
variably consumed in both season.

Table 2
The dietary composition of B. nurse
. Methods
Food items Y RE % RD % IFP
Macrophyta
Plants remains 17.0 21.9 19.5
Plants seeds 20.7 322 26.5
Algae 2.8 23 2.6
Insecta
Insect remains 5.1 — 2.6
Alate insects
Hymenoptera 10.5 12.5 11.5
Coleoptera 43 6.2 5.3
Diptera 33 2.7 3.0
Orthoptera 2.9 1.4 23
Other alate insects 4.0 2.5 54
Aquatic immature insects
Dipteran larvae 1.1 — 0.6
Odonata nymph 1.1 — 0.6
Detritus 13.0 12.7 12.7
Sand 33 — 1.7
Feaces 5.1 — 2.6
Pisces
Fish 22 2.9 2.6
Fish scale 1.8 0.9
Oligocheata
Earth worms 1.8 2.7 2.3

RFE, relative frequency; RD, relative dominance; /FP, index of food preponderance

Data on the diel variations in the consumption of the different food items indicates
slightly higher food richness for the day-time diet (Ny= 15) in comparison with the night-
time one (Ny= 13) (Table 3).All the food items were consumed during both day and night
except algae and Coleoptera which was not in the day-time diet and Diptera, Ortoptera,
fish, and worms which were absent in the night-time diet. Of all the dietary items, only
Hymenoptera was significantly consumed during the day than the night (P < 0.001). Other
food items showed no significant diel variations in their contribution to the diet of the spe-
cies (P> 0.05).
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Table 3
Diel variations in the food habits of B. nurse in the River Jamieson
Mathods % RF % IFP
Food items Day | Night| o P Day | Night| ¥ P
Macrophyta
Plants remains 3421 30,6 0,201{>0,05| 50,5| 453]| 0,23 >0,05
Plants seeds 14,5 13,71 0,02 | >0,05 7,2 6,81 0,01 >0,05
Algae — 1 11,0 — — —1 19,1 — —
Insecta
Insect remains 4,8 3,81 0,85]>0,05 3,4 2,11 0,31]>0,05
Alate insects
Hymenoptera 13,5 4,5 5,88 0,001 17,7 6,5 5,18 [<0,001
Coleoptera —1 17,2 — — — 7,5 — —
Diptera 0,9 — — — 0,4 — — —
Orthoptera 2.9 — — — 1,4 — — —
Other alate insects 3,4 3,01 0,03>0,05 2,1 1,57 0,59 >0,05
Aquatic immature insects
Dipteran larvae 2,6 1,21 0,52 >0,05 2,1 1,7¢ 0,04 | >0,05
Odonata nymph 0,9 0,9 — — 0,8 0,41 0,13 | >0,05
Detritus 7,7 521 0,84} >0,05 53 461 0,05}>0,05
Sand 3,4 3,71 0,13 | >0,05 1,6 1,31 0,03 | >0,05
Feaces | 6,0 481 0,13 |>0,05 3,2 2,0 0,28 [ >0,05
Pisces
Fish 2,6 — — — 1,8 — — —
Fish scale 0,9 0,9 — — 1,3 1,2 | 0,04 |>0,05
Oligocheata
Earth worms 1,7 — — — 1,2 — — —
Food richness Ny 15 13
DISCUSSION

B. nurse in the River Jamieson occurred in considerable number and evidently the
sub-dominant (> 15%) characid species in the river. Its distribution was uneven. Its occur-
rence in the downstream station was perennial while in the other stations it was seasonal.
The perennial occurrence of the species in the downstream station may be its preference
for the prevailing environmental conditions in the station namely: larger water body with
relatively moderate flow velocity and silty sand substratum. Additionally, it may be an
ecological device to have enough resources to sustain its huge biomass. B. nurse happens
to be one of the characid species that undergo longitudinal migration in the river, the other
being B. macrolepidotus. Migration into the upstream station occurs in the dry season
during its peak abundance. This migration is connected with dispersal into favourable
feeding grounds. The species does not reproduce in the River Jamieson as no sexually
matured specimen was captured in the river. Accordingly, they undergo spawning migra-
tion westward into the Benin River (personal observation).
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The largest B. nurse captured measured 20 cm SL. This falls within the size range
(20.0-20.8 cm) of the species in some West African water bodies; River Niger (Daget
1952), Lake Chad (Blanche et al. 1964), Northern Nigeria rivers (Reed et al. 1967), rivers
in Cote D’Ivoire (Paugy 1980). The length frequency distribution pattern was leptokur-
totic. This implies the existence on more than one population of the species in the river.
The length frequency distribution showed the occurrence of two distinct size groups in the
river. The recruitment of the young adults (MSG) takes place once a year (November and
December) and at such periods the population was dominated by this group. Recruitment
into River Bandama, Cote D’Ivoire also takes place once in a year in September and No-
vember (Paugy 1980). These ones progressively increase in size and reduce in abundance
into the next year to become the second year class (LSG).

The regression coefficient (b) evaluating the length-weight relationship in both sexes
indicates allometric growth pattern. This implies that the fish becomes less rotund as it
grows in length (Anderson and Gutreuter 1983). Condition factor varied with size of the
fish. It was inversely related to increasing length in the medium size group. But with the
large size group K-values increased with increasing fish size. It would appear that the envi-
ronmental conditions were most favourable to the large size group. Similar observation
was made by Paugy (1980). However, Brown (1985) reported inverse relationship with all
size groups. The high rainy season peak in K-values may be related to the food regime of
the fish. During this season, the fish was able to utilise the rich food resources and accu-
mulate a lot of fat which probably resulted in the improved well-being.

Percentage diel variations in feeding intensity indicated no significant difference in
the feeding intensity during both day and night. B. nurse in River Jamieson was basically
phytophilous with its primary diet as vegetable materials and insects of allochthonous ori-
gin. Available data indicates that B. nurse under riverine conditions feeds mainly on plant
materials and terrestrial insects (Victor and Brown 1990; Ikomi 1995) while under the la-
custrine conditions they feed mainly on animal products (Blache et al. 1964; Lelek and El-
Zarka 1973; Paugy 1986). The primary dietary items consumed by the fish were mainly of
the surface water. Hence it is in line with the description of the fish as being pelagic. How-
ever, other items such as fish, detritus, immature aquatic insects, and sand (Table 2) found
in the stomach of the fish indicates foraging for food in both the mid-water and the sub-
stratum. Generally, available literature indicates that the dietary habit of the species varied
and dependent on the availability of food items. Ability to effectively utilise available food
items show s its trophic flexibility. This is an attribute required to sustain its huge biomass
wherever it occurs.

B. nurse did not show marked temporal qualitative variation in food habit as they fed
basically on the primary diets during both climatic seasons. However, there were quantita-
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tive variations in the consumption of these items. For example peak consumption of Hy-
menoptera was more in the rainy season, when this food resource was most abundant and
available. There were variations in seasonality of species food richness. Slightly higher
values were recorded during the dry season. The optimal foraging theory of Pyke et al.
(1977) and Angermeier (1982) postulates inverse relationship between species food rich-
ness values increases during the period of depressed resource abundance and declines dur-
ing the period of high resource abundance. In the River Jamieson, high resource abundance
was in the rainy season with the accompanying lower species food richness value. How-
ever, in the dry season, there was a slight expansion of this value due to contracted food
resources.

The quantitative and qualitative dietary shift with fish maturation may have resulted
from changes in food predilection and or foraging ability for preferred diet. This shift can
not be related to gape size of fish at it was observed that there was decrease in affinity for
the relatively larger allochthonous alate insects with increasing fish size. Diel variation in
the food habit did not vary substantially. This was also reflected in the variations in the
feeding intensities during both day and night.

CONCLUSIONS

Aspects of the ecology of B. nurse in the River Jamieson were examined. The study
shows the uneven distribution pattern in the river with perennial preference for the down-
stream station. This distribution pattern was governed by the prevailing environmental
conditions namely: relatively larger water body, silty sandy substratum moderate flow
velocity and rainfall regime. Peak abundance was at the peak of flood period (beginning of
the dry season) when there was expanded habitat due to inundation by flood water and rich
fish food resources. During the period the fish was able to utilise the prevailing conditions
to improve on its well-being.
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BADANIA NAD ZASIEGIEM, ILOSCIQWYMI PARAMETRAMI WYSTEPOWANIA,
CHARAKTERYSTYKA WZROSTU I ODZY WIANIEM BRYCINUS NURSE RUPPEL, 1832
(OSTEICHTHYES: CHARACIDAE) W RZECE JAMIESON, NIGERIA

STRESZCZENIE

Badano ekologiczne aspekty wystgpowania Brycinus nurse Ruppel, 1832 w rzece Jamieson,
Nigeria. B. nurse stanowil 19,8% wszystkich przedstawicieli rodziny Characidae w potowach. Jego
rozmieszczenie w rzece bylo nierdOwnomierne, jednakze w dolnym biegu spotykano ten gatunek
ryby w ciagu catego roku. Szczyt wystgpowania obserwowano na poczatku pory suchej. Diugos¢
ryb wynosita 7,0-19,0 cm (longitudo corporis), za$ ich masa 40,5-171,0 g. Reprezentowaly one
allometryczny schemat wzrostu. Wspotczynnik kondycji wahat sig od 1,99 do 2,65 i byl zaleany od
dhugosci poszczegdlnych ryb. Wspolezynnik kondycji byl nieco wyzszy w porze deszczowe;j.
B. nurse zywit si¢ glownie kawatkami roslin, nasionami i blonkoskizydtymi (Hymenoptera), pod-
czas gdy glony i rézne inne skrzydlate owady mialy drugorzgdne znaczenie. Mlodociane formy
owadow wodnych byly przypadkowymi elementami diety. B. nurse zerowat zarébwno w dzien jak
i w nocy, wykazujac pewne ilosciowe roznice w charakterystyce zerowania w zaleznosci od wiel-
kosci ryby i pory roku.
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