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ABSTRACT

The food and feeding habits of I1. b. occidentalis caught in River Rima and Goronyoe Dam in North western
Nigeriawere investigated. A total of four hundred and fifty four (454) fish samples were collected on monthly
basis from Qctober, 2001 to September, 2002 are examined for feeding adaptations and gizzard content. The
mouth is terminal in studied species. Two types of teeth were identified viz; cardiform and molariform. The
gill rakers were 0.09+0.04cm in length with 0.010+=cm intraspacing. The compartment of gul included
gizzard-like stomach. The gut length and fish length (GL-TL) indicated rectilinear positive relationship. The
regression coefficient (b) and correlation coefficient (v) of the gut length fish length relationships were
significant (p< 0.03). The main taxa of food items identified included substances of plant and animal origins,
with overall percentage occurrence of 69.8 and 20.7% for samples from River Rima and 59.1 and 20.0% for
those from Goronyo Dam in the same order, During the dry season, the frequency occurrence of plant
substances were higher in the juveniles (<30cm, TL) 70.9% and adulis (=30cm, TL) 64.7% in River Rima
than the values oblained in samples from Goronyo Dam. Their occurrences in Goronyo Dam were fairly
higher in the adults (62.9%) than in the juvenifes (53.6 %) during the same season. The results of this study
showed higher occurrence of plant materials in juveniles than in the adults Jrom the two water bodies during
the rainy season. Contrary to this, low frequency occurrence of substances of animal in the juvenile samples
Jrom River Rima (15.2%) and Goronyo Dam (17.1%) were oblained in adult samples, the occurrence of
animal substances were more than those of plants from the two seasons and water body. The feeding adaptive
Jeatures revealed the ecological roles of the fish species thal could be useful in satisfving their food
requirements in culture systems and for teaching and further research.
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INTRODUCTION

This is one of the member species belonging to family Mormyridae. According to Iolden and
Reed (1972) Hyperopisus bebe occidentalis is the only species representing genus Hyperopisus commonly
found in abundance in most fresh waters in Nigeria. Reed ef al. (1967) reported that H. h. occidentalis are far
more abundant than other Mormyrids in shallow Rivers Niger and Benue. These authors further added that
the species has tasty flesh, but contains a lot of fatty oil, which make them difficult to preserve, therefore sold
[resh. The food habits of H. b. occidentalis were reported by Reed et al. (1967), Holden and Reed (1972) and
[pinjolu ez al. (1996). The morphological traits of fish relating to feeding are the mouth and associated organs
(whiskers, lips, and jaw), gill rakers and dentition (Storer, e. al. 1972; Gasoline, 1971; Lagleref al. 1977 and
Wooten, 1992). Reed et al. (1967) explained the structural feeding adaptations of the species, whilc detailed
descriptions were reported by Malami ef af. (2004) and Ipinjoluefal. (2004)

Understanding the relationship between the bodily structurcs and fish diet could be important for
predicting the diet of, how they feed and the mechanics of feeding (Wooten, 1992). Studies on stomach
composition could provide useful information in positioning of the fishes in a food web in their environment
and in formulating management strategy options in multispecies fishery (Joscph and Djama, (1994). Pius
and Benedicta (2002) reported the use of stomach conlent results to reduce intra and inter specific
competition for ecological niche. The data on stomach composition of fish is vital in providing straight
forward models of stomach content dynamics (Palmores, efal. 1 997).

T'his paper presents the results of a study of food and feeding habits of Hyperopisus bebe occidenialis
collected from River Rima and Goronyo Dam, Nigeria:
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MATERIALS AND METHODS

The fish samples were collected from River Rim and Goronyo Dam, Nigeria on monthly
basis for a period of twelve months from October, 2001 to Scptember, 2002. A total of four hundred and
fifty four (454) fish specimens were identified and procured from fish landing sites, kept chilled under
ice blocks in coolers and brought to the laboratory for analysis.

The total length (TL) and stand ard length (SL) of each fish sample were measured on
measuring board graduated i centimeter. The gut system was remove and stretched out and gut length
was measured from the anterior tip of the oesophagus to the anus.

The head of cach fish sample was split open into upper and lower jaws to expose the internal
structures for examination for position and type of tecth.

The gills were removed alter detaching them from the palate and section of gills was made. The
length of each gill rakers and intra spacing between them were measured to nearest centimeter and
analyzed.

The relationship between fish gut length (GL) and total length (T1.) .and gut length (GI.) and
standard length (SL) were computed by lincar regression model.

The regressions and correlations analyses were by SPSS package (SPSS, 2001). Test ol significance
were done by ANOVA.

The specimens were dissected and their gut removed. The oizzards were sectioned and the
contents analyzed under light microscope for various food taxa. The gizzard contents not treated were
preserved immediately in 10% lormalin. The keys guide provided by Needham and Needham (1962)
and Quigley (1972) werc consulted for identification of food categories. Analysis of gizzard conlents
was by frequency of occurrence method (Baganel and Tesch, 1978).

RESULTS AND DISCUSSION
Feeding Adaptations
‘The mouth is terminal in the studied species and is known to feed in mid and open water (Reed ef

al, 1967: Holden and Reed, 1972). 3

The cardiform and molariform tecth were identified which appeared greatly related to their food habit. -
The former borne on the pharyngeal bone adapted for grasping and tearing of substances of animal
origin (Wooten, 1992). The presence of bicuspid molariform teeth in the later specics which may suggest
crushing and grinding of food items as part ol morphological trait to omnivorous mode of life
(Alexander. 1974)

The results of this study showed that the specics had numerous closely spaced gill rakers probably for
consuming of smaller dietary items (Alcxander, 1974). This may indicates that the gill rakers size and
the spaces between them determine the food and feeding habits of the species.

The H. b. occidentalis possessed medium sized oesophagus, stomach have heen
substituted with gizzard structure that was {ound to be similar to that of birds in shape and intcrnal
folding. Among the vertebrates, some reptiles such as crocodiles. all birds and some fishes are known to
have gizzard that is used to oround the food (Miller and Harley, 1996). Also Lagler ef. al. (1977)
described madification of stomach as grinding organ in some (ishes including mullet (Mugil).

There was significant correlation (p<0.05) between the gut length and fish length. The regression
equations of the relationship was highly significant (p<0.01) for gut length total length and gut length
standard length.

Gizzard Fullness
The overall results of gizzards fullness analysis of 1. b. occidentalis in River Rima and Goronyo
Dam are shown in Table 1. This study revealed that twenty four (24.4%) percent of pizzards of the
species were empty. While varied quantities of food substances were found in seventy- six (75.6%)
percent of the fish gizzards analyzed and 1 8% had 100% fullness. This finding of higher non-empty
gizzards may suggestactive sampling method employed and immediate stoning of fish after capture.
The greater numbers of gizzards with food were attributed to good feeding strategy of specics
(Haroon, 1996) and probably due to food abundance in most part of the year. Table 2 shows the seasonal
distribution of gizzards fullness of the species. The frequency occurrence of gizzards with food were
higher in early dry and fload scason, which may be attributed to food abundance during flood season and
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insects and grain/seed availability i9n carly dry season. This supported the work of Lowe-McConnell (1975)
who reported explosive growth of plants, invertebrates and fish during rainy season in tropical waters, which
characterized by active feeding activities by the fish. _

Figure | and Table 3 represent monthly gizzard fullness of the H. b. occidentalis. The results of the
gizzard fullness revealed that empty gizzards were higher in Junc (76.9%) and July (83.3%) than in October
(4.8%) in River Rima. This may suggest post harvest digestion of food substances by the fish while
struggling in fishing gear. In Goronyo Dam, higher empty gizzards in January and February may correspond
with critical feeding period of food scarcity during dry season. This tallied with the obtained results which
showed higher frequency occurrence of empty gizzards in fish samples collected in January and February
contrary to 7.7%recorded in September.

Occurrence of Food Substances

The frequency of food substances in the gizzard of . b. occidentalis based on two size class,
season and two water bodies are shown in Tables 4 &3. The major food categories identified included
substances of plant and animal origins and sand grain. The occurrences of these substances were 69.8, 20.0
and 4.4% in samples from River Rima. Their corresponding values for samples from Goronyo Dam were
59.1, 26.8 and 4.16%, respectively. The results suggest that the species is an omnivore fceding more on
substances of plant and animal origin. Ipinjolu etal. (1996) reported food habits of the H. b. occidentalis in
Goronyo 1Dam where they found that the species is an omnivore feeding more on detritus, seeds, insects,
grasses, and crustacean. The major food varieties found were green alga, grain/seed, leaf/plant tissue, root
hair, chironomid larva and detrital matter in samples from the two walcr bodies which may further testify the
assertion that H. b. occidentalis is an omnivorc.

The relative contribution of different food substances to the food categories in the juveniles and
adults from River Rima and Goronyo Dam were studied. The results of percentagc occurrence of food
substances showed that green alga, grain/sced and root hair had higher occurrences in the juveniles from
River Rima than their values recorded in adults from the two water bodies. This may be attributed to
indignation of the juvenile samples to common food items, while adults had diversify feeding habits..

The percentage occurrence of Beetle parts 53.8% was fairly higher than root hair in Goronyo Dam,
which may suggest wider feeding spectrum and ability of the adults to acquire and manipulate animal
materials. The adult samples collected from Goronyo Dam consumed more sand grain (28.8%) than animal
substances (20.7%) from the same water body.

The percentage occurrence of food substances of H. b. occidentalis varied with month, season and
size class (Table 4&5). The results of (his study showed that the occurrence of plant materials were morc in
October, July, August and September with higher percentage in July-September (Table 5). This may be
attributed to the fact that this period falls within rainy season characterized by abundance of plant materials.
This results support the findings of Lowe- McConnell (1975) who reported availability of plant,
invertebrates and fish in tropical waters during rainy season. Also the value of animal substances were more
in February and April which may suggest abundance of invertebrate insccts in lucustrine stable Dam water
throughoutthe ycar. '

The percentage occurrence of Grain/sced and root hair were lower in the stomach of the juveniles
than adults from River Rima and Goronyo Dam during dry season. This may suggest the ability of large size
class to acquire and manipulate substances of plant in both water bodies. Contrary to this, leaf /plant tissue
was preferred by the juveniles (43.6%) than adults (28.6%) from River Rima. The occurrence of animal
materials were higher in Goronyo Dam in both size class than the value obtained in samples from River Rima
during dry season, which suggest stability of water in lucustrine Dam, hence invertebrate insects availability.

The frequency of occurrence of leaf/plant tissue and root hair were preferred by juveniles and adults
in River Rima and Goronyo Dam during rainy season, while juvenile samples from Goronyo Dam had higher
occurrence of green alga and grain/seed in River Rima. This may be attributed to abundance of food
materials during rainy season relative to the two water bodies and preference of young size class towards
common and softer food substances.

The percentage occurrence of food items in the juveniles and adults differed with season and water
body. The results of this study showed that substances of plant origin were more in River Rima than in
Goronyo Dam during dry season. Contrary to this, higher occurrence of plant malerials werc recorded in
samples from Goronyo Dam (70.1%) than the value from River Rima (69.1%), out of which green alga,
grain/seed and leaf/plant tissue had higher percentage than others. This may be attributed to the ability of the
species to feed on scarce plant substances during dry season. Also the explosive growth of green plants
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during the seasons may be due to stability of the Dam water all year round.

The higher percentage occurrence of beetle parts (53.8%) and chironomid larva (46.13%) were
found during dry scason in Goronyo Dam than those recorded in River Rima with insects as the most
dominant food categories (22.5 and 29.0%). This may suggest that lucustrine Dam water stability which
contributes to the invertebrate insects' abundance.

During the rainy season the same animal materials occurred highly in River Rima most especially
Beetle parts and chironomid larva than those values obtained in Goronyo Dam. This may suggest dynamic
abundance of invertcbrates during high rainfall. This result supports the finding of Lowe- McConnell (1975)
who reported abundant invertebrate insects during flood season in tropical fresh waters.
Tablel: Overall Gizzard Fullness of H. b. occidentalis in River Rima and Goronyo Dam

Stomach Fullness (%) Number of Samples Percentage
O(empty) 111 24 4
25 150 i 33.0
50 152 33.4
.-|1
T3 33 73
100 (full) 8 ; 1.8
J

I & |.

lotal 454 100.0

Table 2: Scasonal Gizzard Fullness of H. b, rJ(.‘r.r'.'J‘n:f.ril.'.’u'f_\' in River Rima and Goronyo f,f’

Dam 5

Scason Fullness of the Stomach (%)
0 25 _ 50 75 104
F)y % F) (& (P %) (F) (%) () ) \

Early dry 19 (170 42 38O 429 . 468 16 485 7 87.5. "
Mid dry 3611 824 3901526101 <iA 48 5 152 0 0.0

Late dry 23 207 43 287 7 B TR 7 0o
Early rainy 28 251 13 87 93 4.8 1 3.0 0 0.0
Flood 5 45 13:) g7 oreg SRR R a7 o Lot VI 125




Table 3: Monthly distribution of Stomach Fullness and Percentage Occurrence in /. b. occidentalis in

River Rima and Goronyo Dam

Stomach Water
Fullness body
(%)

Month

October November December J.mu:lrv February March April  May June  July August Seplember

L2 L,,21 21 L,=18 L#19 L=18 L-10 L=14 L-13 L=12 L=6 =14

L 13 1.=20 L 16 L2-20 L‘I‘J L, 15 L=16 L, 12 L=10 L~ 10 L=15 L:=13
(1 (%) (F) %) (F) (%) (F) (%) (F) (%) (F) (%) (F) (%) (I ) (%) (F) (%) () (%) (F) (%) (F) (%)
(A48) 2 (9.3) 1 (48 - - 3 (26.3) 3 (167) 7(70.0) 9 (64.3) 10(76.9) 10 (83.3) - -

s

Rima 1
4 (28.6)
0

Goronyo 4 30.8) 6 (30.0) 5 (31.3) 13(650) 11(57.9) 6(40.0) - - S(17) 5 (50.0) 3 (30.0) - -

1 (1.7)

Rima - 15(714) 14(66.7)17 (94.4) 13 (68.4) 12(66.7) 3(30.0) 5(35.7) 1 (7.7) 2 (167) 2

(333) 3 (21.49)
25 '
Goronyo 4 (30.8)7(35.0) 2(1235) 4 (200) 5 (26.3) 6 (40.0) 12 (81.3)4(33.3) 5(50.0) 5 (50.0) 6

(40.0) 2 (15.4)

" Rima 5 (23.8) 4(190) 6 (286) 1 (56 163 158 - - - - 17
(33.3) 3 (21.4)

Goronyo 1 (1.7) 6(30.0) 7 (43.8) - - 1(5.3) 3(00 - - 3(G33)- - 2007
(46.7) 8(61.5)

Rima  10@IE)s- = v = o~ @ o= = 2L s e e V@D « - 2

(333) 3 (21.4)
75
Goronyo 3(231) 15.0) 2(125) 3 (1505 2Q08) = = = = = -
(13.3) 2 (15.4)

[ ]

Rima 6(286) - - - - - - - - - - -
1 (7.1)
100

Goronyo LT o oy B g o AN T - - -

requency of oceurrence of fivewed substances ol 74 A oecidenialis in River Rima and

Table 4: Fr
Goronyo Dam -
Scasun Ty scas ot = Fainy pouson
Bize L iass =Zocm =3ocm =3iem e30cm Crerall
Hima < T Himn < Hima Thoinya Hima Civronyo Fima Cioronyo N
3 13 4 7 4% 1T 7 =T i
piy stumsach 1% s 14 13 i a4 1o 7 135 120
wtanmach HZ 374 HZX. 4 r.a 40.7 a1 wH FRATERE) 72.2 aT.
1 26 At a L} 16 - v " 52 59
206 AT i 156 T AU A 209 1.2 0.0 TR 3.0
Subsispees of plant argn
theen alpas ST (5347 T (1U.e0) 1 CTE A2 & (3 IB) 3 (2727 13 (54,43 % (33.3%) 2 (%37} A9 (51,11 26 (216
igtem | g0 ]S EREI R - - - - 222 22) - - 6432y =1 e
Liesrmid 1 287y t1 41666 VL7050 1 (7 Al PR ENES ) 1% ¢33 27H 2 a2 3T 14 #4582 29 (24 156)
néxred G (09 36 E54 54) 14 (10D 12092300 92(EL81) AN (AA.23) R (35 KE) (70 42 22 f 90 AT ENC N T
26235 T4 1T [I345y 1 (T Ldy ¥ T.e) A (27.27) - - - - 2 (2¥.57) g2 220 13 (1083
_ca BTt G e 44 €43, 561 17 (2575 4 (2857 s ELY T 06060 3 (1A Ty @ [l 66D 1128y Gl (A5 1% a stk
hair Uz To) a0dad 4%y (TR SN 1som | 7 i63ed) 18 (82 42, 5 (55.35) 1057 143 53059.25) 65 (5416
e bl A [28T) - - - - 3 (2127 A (R R 4 pAa.ad)y - - O T A 342 %)
biotal EE PEL P ST ) A4 (ea Ty 39 629) A4 g7 B2 (75 |) 30(A%T) I8 6L L) 3350649 Hy 31 (591}
maces uf Animal arigin
IR T RAE] - - - | ore - - - 107 ay 1o B3N
[RER ] A Sy - = 1.(7 a5 - LS 3 - - - - 1o T4y S48
16 {5 Qi Q{1363 T (14.25) TEEI.BY) 1 (= 00y 2 (5 88) (MR RS = 1L g1 3Ty 1E 3.0y
1 (01 - - = 4280 = = - ENERE ] Lainany i - ERE L 2 L1y
- > o - - - - = 2 aar) - - PR L] 2ilE5)
= 7 OO0 3 £ - - | - L 3 - - FRERCES
- = - - = I e ) Lara.z2y ‘(:..‘.C) £ -
- - - - - - LS BB 1) = - -
> - \ - = S - - L {eama)y E - l<JllJ,’| - & 10T ¥
vanesy | 11y x - 1 (7691 =T = 142,54 - 10074y oAy
- - B g - = - - 1 e edy - -1 - b Ry
35 (A0 65) 1% 4 |q (ﬁ\ Tlsll !)j el | Sy 4 [36.A0) 11 ¢3225) -1 f-I'l.‘-‘l_i LA B 5] S4RAT.TT) 13 10835
- 11 16 65 . = = - ¥ - - * - - L L
- - E RN LN J 23071 - - - - . =+ - = TFTas R2)
AR (136 AP IR idie2 1% (290 LT ES-) IE T 12 ¢z 1Y 3103y 7B 1S w1 0202
- = (RO - [T - - - - - - T (TR.5Ty - - ERE BT
36297 10151 £ - 10222y IRUEET)
[RTEi] EYER ) 1T - = 2qnany T oAny
G (BN 5 (727 L7y Lap Ty St lén
134373 ®3 Ry B - - - - - - - 1542 93 818 ¥)
4 - PSS 2272 A0 Thy = - {294} Z - 2 (2857 - = IXIRE3)
T R9Tr | 12 UL% IR l("'l 42y 21 ER) - - - B & - 11328 [Eree e L FERSTE S
G193y | 6933y WG I23.5) L) (33.0) 2152 1R (UTIL 12 (2610 a0 s (Z0y 114 426.8Y
200w 1Oy - - RS NE T X 4R R2) 1 (L1848} ? (20,57 B (d ey ERE Y]
27 {26 77} Q2 miEy 6 a2 RS = - 3127 37 ERER.H 3 (2272 22K [ERe e 1A {18,338
Pk ) L6 gz 20 17 1y 2 (s awy - - - (RN Lt 28 (=02 IET I ENSY)
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Note: The frequency of occurrence and percentages are not equal to number of samples analyzed and 100

respectively, due to multiple occurrences
F = Frequency of occurrence

% = Percentage of occurrence

Dry season = October - May

Rainy season = June - September

Table 5: Monthly occurrence of food substances of H.b. occidentalis in River Rima and

Goronyo Dam

{F) (%) (F) (")

Augusl September
N~ 3% =24

tF) %) Ty (%) (F) (%)

117.1) 4q¢1180) & (12.7) 3 (9.3
L1y = 115

Food Substance Octobes  Movember December  lanuary Tebruary
N=38 ™=zl N = 3] N=23 W=22
(T} (%) () (%) Fy (3% (F) (%) (F) (%)
Substances
Substances of plant origin
Gireen algac 7 (56} 10 (38.5) 4 (B3} 9 (1960) 3 (10.7) 15 (221}
Diatos . 1L{12 1 {13y 1 (A% -
Desmid 5 (62) - - 2 &4 1 {220 1 (3.6)
Grain/seed 43 (53.1) & (23.1) 6 (125 6 (130) 12 (429)
Fruit 11 (136) 3 (1L.5) 14 ¢297) S (109 - -
LeafiPlant tissue E ™9 3 [(ILS L (2297 10 {21.7Y 4 (14.3)
FRaoaot hoir 6 (7.4) 4 (15.4) 10 (20.8) 12 (261) 8 (23.6)
Flower bud - - - - - - - - - -
Flant Subtotal Rl (540} 26 (34.1) 48 (453} 46 (49.5) 28 (384)
Substances of Animal vrigin b
FProtwwuoa 107 - - - - -

24 (353) 20 31T

63 (31.2) H2 (33 %) 14 (

4048y 1 (7.0) 401180 B (127) & (@
ity 4 (2R6) 2(26.5) 16 (25.4) 23 (28.0)
- 129 1 (1.8 iGN
2L4) 114324 14(22.2) 20 (24.9)
(288) 4 (11 % 1211900 14 (17.1)
{2 1K) ERNER 1) A (73}
344TU 1y 63 167.7) 82 {67.8)

174 0

Caolleoptera beettle
Whole beete - - - - - 3 {178, - -
Reetle parts 12 (522) 2 (40.0) 4 {20.0) 4 235 7 (539
1lemiprera bug

Ly 2 (143)

Whaole Bug - = = ==y : = =
Bug parls 1 (4.3) - - - - - - - -
MNymph 1 (4.3 - - - - - - = -

e

opters

- - 3 @1
2 (222y - -

T
Whaole [nscct - - - - (10.0 - -
Mymph £ oF - - - - - - N i
_Insect porrs - - - = = - = 2 W a

L]

Plecoptera

Whaole insecr - - - - = = & ¥
Mymph - = E % = = -
Insect parts = - = P : -

- LI} 3 2La)

1 (167 1 (25.0) -

1 (11.1) -

Odanata g T - e - - T (1.7}
Diptera insect
Whale diptera 1200 - -

Chironomans Larva 7 304) 2 (400) B (.0 T (112 5 {(3R%)

Diptera fragment - - = 2 (1lo.m 3 (178} - -
Muggot - - - - 4 (20.0)

Tnscel Subtotal 23 (153) 5 (85 20 (189 17T (183 13 (17.8)

Crustaces = z
Fish and fish parrs
Bone = - = - - o5

seale, harbell 1 (30,0 7 (77.B) 2 (100} - 3 (75

Flesh L G3nay 7 222 - - - - 1 (50.00
Fi

pod shells - - L) - 3 6.8
Annelid worms 2 (L3 - - 3 2.8 4 (1.3 1 (14
Animal subtotal 29 (1B.7) 14 (23T} 26 (24.5)

{50 - - = o

2 (S00) 4 (4440 429
4023 9 (v 14 (11.6)
- - =SS P By

21 [(22.8) 21 (18.8)

Others

Saned grain - - - = - - - -
Detrital matter O (6.0 2 (34) 6 (5.7) 5 (54 1 T
Unidentified itcm 4 [(27) 3 {5al) - - 1 {1-)

1 (087

4.2) 4 (9.3) 10 (10.8) 17(14.0)

1 {(2.3) 4 (83

Note: The frequency of eccmrences and percentages are not equal o awmber of samples analyzed and 100 respectively. due
q p 2 eq p ¥

mulliple pecurrences

F = Frequency of vecurrence
%t = Percentage of eccurrenee

{ )= I"ercentage

CONCLUSION AND RECOMMENDATIONS

The finding on feeding adaptations of mouth and associated organs, dentition and gut structure

of species showed much modification of structural traits to suit omnivorous feeding habits.
The gizzard structure (pscudo stomach) in place of stomach in mormyrid species studied appeared
to be special adaptation for crushing hard food substances for further digestion by claborate paired tubular

pyloric cacea found on midgut.

The gut length  fish length ratio appeared medium sized. The positive rectilinear relationship
between the [ish length gut length indicate that these variables could be described using mathematical
expression. The regression and correlation analyses showed that the gut lengths could be predicted using
linear regression models. This may have practical application in studies on the nutrition of the fishes in

assessing relative digestibility cocllicient of feed.

The lower empty gizzards could be attributed to active sampling techniques employed and
immediate recovery and stoning of fish samples after capture. This result indicates the need to maintain th

sampling procedures used and recovery of fish from fishing gear after capture.

The diversity of food substances identified in the gizzard of H. b. accidentalis showed that food




habit of the fish species varied with size class and seasons in River Rima and Goronyo Dam. This finding
of the gizzard composition revealed the food preference of the species in their natural environment,
which may serve as a milestone in satisfying them under culture condition.

In view of the role play by gizzard composition analysis, the study should be further extended
to the other indigenous fishes so as to provide the scientific data for their management.
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