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Abstract

Food and feeding habits of commercial fish species from Kakum River Estuary and Benya Lagoon were 
studied purposely to assess the range of food items available to the species in the brackish ecosystems. The 
quality of naturally available food resources within a brackish ecosystem influences the feeding habits of 
fish. Fish samples for the study were obtained with a cast net and were examined employing the frequency 
of occurrence method. The diet of the species from both the estuary and the lagoon were similar, with minor 
dissimilarities in the proportions of the recorded food items. While diatom, zooplankton, sand particles, 
detritus, and polychaetes occurred to be the most essential food items for grey mullets (Mugilidae) from the 
estuary, blue-green algae, polychaetes, and detritus was the preferred food for the species in the lagoon. The 
core feeding cycle of grey mullets in the Kakum River Estuary occurred during the diurnal period between 
the hours of 14:00 GMT and 18:00 GMT for all sampling dates. There was not much or no feeding during 
the nocturnal period except Mugil curema which feeding activity peaked at 2:00 GMT sampling. The peak 
feeding activity for Liza dumerilli, Liza falcipinnis, Mugil bananensis, and Mugil curema occurred at 14:00 
GMT and 18:00 GMT while the peak feeding activity for Mugil cephalus occurred at 18:00 GMT during the 
day for all the sampling dates. Liza dumerilli, Mugil cephalus, and Liza falcipinnis occurred to be species 
with high feeding intensity at low tides.
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Introduction

Food availability in brackish systems is one 
of the most essential aspects that influence the 
survival of fish. The quality of the available 
natural food resources within the ecosystem 
influences the food and feeding habits of 
fish. Research on food habits and the feeding 
ecology of fish is significant within their 
ecosystems since it shows the relationships 
built between feeding resources, and the flux 
of community energy (Allan et al., 2021), this 
permits predation effects on and competition 
among the fish community (Khan and Panikkar, 
2009). Again, studies on the feeding of fishes 
lead to unceasing research since it establishes 
the foundation for the success of fisheries 
management program on culture and captured 
fisheries due to the dynamics of the aquatic 

ecosystem. Numerous studies focused on 
trophic linkages in temperate brackish systems 
(Young et al., 2006), but few have analytically 
studied tropical and subtropical estuaries and 
their relationships (Cabral et al., 2018). Data 
on fish feeding habits among different age 
groups is necessary for fish stock assessment 
since it gives the trophic requirements at each 
developmental stage (Collie and Gislason, 
2010). Bolnick et al. (2003) investigated the 
food regimes and patterns of feeding of fish 
communities to understand the ecological 
interaction as well as the community structure. 
Pallaoro et al. (2006) reported on variations in 
the stomach contents of demersal fishes from 
Passamaquoddy Bay and cited that the lower 
metabolic demands of fishes cause a reduction 
in their feeding intensity at lower temperatures. 
Dietary ecology and feeding habits were 
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attained by measuring the differences in 
trophic niche breadth and feeding intensity 
as well as resource use Hammerschlag et al. 
(2010). Nagelkerken et al. (2006) identified 
that, individual species are predicted to cause a 
shift in resource use according to the available 
food in the ecosystem. Heath et al. (2012) 
reported that seasonal variations in available 
resources and environmental conditions 
influence the feeding patterns of fish from 
freshwater and marine systems. 
Most fish species found in brackish systems 
are oligophagous (Verdyck and Desender, 
2003), which utilizes limited resources while 
other species are found to be polyphagous 
subsisting on wider spectra of items. Adaption 
of a broad trophic spectrum ensures a constant 
energy source that facilitates adequate 
utilization of available food resources and 
enables fish to easily move from one source to 
another in response to natural pulses in their 
relative abundance (Richardson and Danehy, 
2007). Extensive research projects were done 
on the diet composition and trophic ecology 
of fishes from different aquatic systems such 
as lagoons, reservoirs, and lakes in Nigeria 
(Ferrareze et al., 2015). Despite the few 
studies on seasonal variation in the diets of 
fish populations inhabiting subtropical marine 
systems; little is known about changes in 
individual fishes and their resource use within 
populations (Bolnick et al., 2003). Individual-
level variation in fish is called individual 
specialization, referring to individuals with is 
significantly narrower dietary niche than that 
of the population Bolnick et al. (2002, and 
2003). However, during the day, opportunistic 
feeding takes place in mangroves systems 
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(Nagelkerken and van der Velde, 2004; Verweij 
et al., 2006). According to Armstrong and 
Witthames, (2012), the diet of fish has been 
a fundamental aspect governing fish growth, 
migration, and fecundity as well as condition 
factor. The fish feeding habits gives vital data 
on the bionomics of single species. Ahmed et 
al. (2015) stated that stomach content analysis 
of fish is a system for examining the diet of 
fish, and describes webs shared as well as 
food chains by different species of fish. An 
accurate measure of fish diets is a critical 
aspect of fisheries management according to 
Ovenden et al. (2015). Information on fish 
diet provides additional provision for practical 
management of the aquatic system, (Pitcher, 
2001). Therefore, to understand the purpose 
of ecosystem habitation and to examine its 
food webs, there is a need to investigate the 
availability of prey since the type of feed and 
its accessibility is of higher importance for 
successful recruitment (Elliott et al., 2002). 
This research was conducted to study the 
feeding ecology of fishes in brackish systems 
and to assess the range of food items available 
to the species in the brackish ecosystems. This 
study provides useful information which could 
help define the predator-prey relationship 
occurring in brackish systems and identify 
the sustainability of food preferences of the 
species.

Materials and Methods

Site Description
The research was conducted in the Benya 
Lagoon and Kakum River Estuary in the 
Central Region of Ghana (Figure. 1). The 

Figure 1 Map of Ghana and a plate showing the location of Kakum River Estuary and Benya Lagoon    
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estuary (001° 19' W, 5° 05' N) is located near 
Elmina which is about 5 km West of Cape 
Coast. It is formed by the Kakum River and 
the Sweet River which are twin river system, 
fringed by mangroves that are pristine in some 
areas and highly degraded in other areas, which 
forms a tributary with the Atlantic Ocean.
Benya Lagoon is located at Elmina (001° 23' 
W, 5° 05' N), the lagoon is an open lagoon and 
approximately 3 km from the Kakum River 
Estuary. It is found in the western part of Cape 
Coast in the Central Region of Ghana.

Methods
Fishes were sampled from the Kakum River 
estuary and Benya Lagoon each month 
from November 2016 to April 2017. In both 
Kakum River Estuary and Benya Lagoon 
sampling was done within thirty (30) minutes 
during all sampling periods using a medium-
mesh cast net of 20 mm stretched and a mini 
boat. In standardizing sampling effort, each 
sampling covered 1.5 miles. Casting was 
done following the tidal level of the water 
to get species occurring throughout low and 
high tides. On each water body ten castings 
were made during both day and night given 
a total of seventy castings on each sampling 
date in each month. Sampling was done at 
06:00, 10:00, 14:00, 18:00, 22:00, 02:00, and 
06:00 in each month to determine the diurnal 
periodicity. Species caught were preserved 
in 10% formalin and sorted out into various 
species by using identification keys (Froese 
and Pauly, 2012; Carpenter and DeAngelis, 
2014). Fish species were identified to species 
level and individual fishes were measured for 
their total length (TL, cm) and body weight 
(BW, g) respectively to the nearest 0.1 cm and 
0.01 g. As a measure of relative abundance 
or commonness of each species in the catch 
composition, an index of relative importance 
(%IRI), was used and it occurred that species 
used for this study were the dominant species 
of the two water bodies. The stomach contents 
of individual fish were weighed to the nearest 
0.01g. The total prey items found were then 
identified to the lowest possible taxon and 
data obtained were quantified using numerical 

methods such as percent by frequency 
of occurrence (%O), percent by number 
(%N), and percent by weight (%W) Hyslop 
(1980). Dietary breadth and gut repletion 
were calculated to determine the extent of 
dietary variety and the degree of gut fullness. 
Cumulative prey curves were constructed 
for each species to determine if an adequate 
number of stomachs had been collected to 
accurately describe diets (Cortés 1997). 
When the curves reach a stable asymptote, the 
number of stomachs analyzed is considered 
sufficient for describing dietary habits. Diet 
Breadth; a measure of the food spectrum as 
determined by Simpson’s diversity index 
(Simpsons, 1949) Simpson’s index: 

D =1- Σn (n - 1)/ N (N - 1)

Where N = the total number of occurrences 
of all food items (in a stomach) and n = the 
number of occurrences of a food item. Prey 
items like plankton, were obtained using a 
microscope (Olympus CH-20, zoom 40X). 
The stomach contents were then grouped 
broadly into detritus, polychaetes, green algae, 
zooplankton, blue-green algae, and diatoms, 
as well as sand particles.

Results

Species composition of estuarine systems 
Based on the calculated Index of Relative 
Importance (IRI) for number of fish, weight 
and frequency of fish caught from the estuary 
and the lagoon, the dominant species in the 
Kakum estuary were Mugil curema, Liza 
falcipinnis, Liza dumerilli, Mugil bananensis 
and Caranx hippos while Mugil bananensis, 
Mugil curema, Liza falcipinnis, Sardinella 
aurita, and Eucinostomus melanopterus were 
the most abundant species recorded from 
Benya Lagoon Figure 2. Comparatively, 
the dominant species composition of the 
fish community from both systems changed 
considerably.

Size range 
The size range of the marine fish species 
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selected for the stomach contents analysis for 
both the estuary and the lagoon Table 1. Larger 
specimens of each fish species were obtained 
from the estuary than in the lagoon.

Composition of stomach contents
Taxonomic groupings of stomach contents 
of the dominants fish species of both Kakum 
River Estuary and Benya Lagoon (Table 
2). A total of 30 prey items were recorded 
from the guts of Mugil cephalus, Mugil 
bananensis, Liza dumerillii, Liza falcipinnis, 
Mugil curema, Lutjanus goreensis, Lutjanus 
fulgens, and Lutjanus agennes and Sardinella 

aurita. Diatoms occurred to be the most prey 
items reordered followed by Zooplankton, 
Green algae, and Blue green algae. Benthic 
organisms Nematodes and Polychaetes were 
there least of the prey items identified from 
the guts of the species.  Other particles such as 
sand particles, Detritus as well as filamentous 
green algae were also recorded.

Food Habits of Juvenile Marine Fishes
Food habits of the Family Mugilidae 
Monthly data on stomach contents were put 
together to evaluate the general composition 
in the stomachs of the species from the 

TABLE 1
The size range of marine species in Benya lagoon and Kakum River Estuary

Figure 2 Index of Relative Importance of species from both Kakum Estuary and Benya Lagoon   

Species Kakum   Estuary Benya Lagoon
TL (mm) BW (g) TL (mm) BW(g)

Sardinella aurita 71-176 28-496 59-109 187-953
Liza falcipinnis 51-200 152-769 53-143 15-285
Liza dumerilli 22-209 176-873 53-197 152-612
Mugil bananensis 44-154 19-356 53-73 185-972
Mugil curema 40-298 12-251 61-167 27-374
Mugil Cephalus 38-174 19-322 42-180 89-258
Lutjanus fulgens 51-160 30-658 4-104 10-170
Lutjanus goreensis 51-158 30-760 32-11 7-154
Lutjanus agennes 51-104 26-192 51-85 22-84
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family Mugilidae (Fig. 3). This was achieved 
after identifying differences among the size 
groups of the selected species as well as their 
stomach content throughout the period of 
study.  The food items for the species from 

both the estuary and the lagoon were similar 
with slight variation in the proportion of 
the identified food items. Diatom, detritus, 
sand particles, zooplankton, and polychaetes 
occurred to be the most essential food items 

TABLE 2
List of taxonomic groupings of stomach contents of species of the Families Mugilidae, Clupeidae, 

and Lutjanidae from the estuary and the lagoon
Food items

Zooplankton Green algae Blue-green algae Benthic Organisms Diatoms Others
Crustaceans Prasiola Calothrix sp Nematodes Gyrosigma sp. Sand particles
Dinoflagellates Schizomeris sp. Lyngbya sp. Polychaetes Diatoma sp. Detritus
Rotifers Closterium sp. Oscillatoria sp. Cymbella sp. Red algae

Crustaceans larvae Spirogyra sp. Agmellum sp. Synedra sp. Filamentous green 
algae

 Annelid larvae Pediastrum sp. Chroococcus sp. Suriella sp.

 Copepods Stichococcus 
sp. Anabaena sp. Pinularia sp.

Navicula sp.
Melosira sp.

Figure 3 Composition of stomach content of grey mullets from Kakum River Estuary (a) and Benya Lagoon (b)
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for the species from the estuary with diatom, 
Polychaetes, and sand particles forming the 
most important diet of all the species except in 
Mugil bananensis where green algae occurred 
to be the less food item. In the lagoon, the 
most important food items were detritus, 
blue-green algae, and polychaetes with the 
exception of polychaetes, green algae and 
diatom which respectively were absent in the 
diet of Mugil bananensis, Mugil cephalus and 
Mugil curema. Nematodes, fish scales, Red 

algae, fish eggs, and a few organisms whose 
composition in the diet were less than 1.3% 
were not involved in the analysis.

Food Habits of the Family Lutjanidae
Monthly data on stomach contents of 
Sardinella aurita, Lutjanus fulgens, Lutjanus 
goreensis, and Lutjanus agennes were pooled 
to assess their total composition (Fig. 4). 
Diatom, Zooplankton, Detritus, fish, fish fry, 
crab, shrimp, and other food items were found 

Figure 4 Composition of stomach content of Sardinella aurita, Lutjanus fulgens, Lutjanus goreensis, and 
Lutjanus agennes from Kakum River Estuary (c) and Benya Lagoon (d)
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in the stomachs of Lutjanus fulgens, Sardinella 
aurita, Lutjanus goreensis, and Lutjanus 
agennes from both the estuary and the lagoon. 
In both the estuary and the lagoon, Sardinella 
aurita occurred to have consumed most of the 
organisms, while Lutjanus agennes consumed 
the least of the recorded items. Diatom, fish 
larvae, Copepods, dinoflagellates, fish fry, 
and detritus, were the essential food items 
for Sardinella aurita caught from both water 
bodies with occurring to be the lowest. Fish 
scale, fish egg, Crab, shrimp, and fish were 
the most consumed food items by Lutjanus 
fulgens, Lutjanus goreensis, and Lutjanus 
agennes. The remaining food items found in 
the diet of the species were less than 10%.

Feeding ecology 
The dietary breadth and gut repletion index of 
the species from Kakum estuary is represented 
in Table 3. Simpson’s index of diversity of 
the prey items ranged from 0.5 to 0.9 which 
is approximately 1.  A wider food spectrum 

was exhibited by Lutjanus fulgens, Lutjanus 
goreensis, Sardinella aurita, and Lutjanus 
agennes species from the estuary. The species 
had a broad diet however, Liza dumerilli (0.96) 
and Mugil curima (0.94) had the broadest 
spectrum of diet. 
Gut Repletion Index (GRI) showed a moderate 
feeding intensity for Liza falcipinnis, Mugil 
curema, Sardinella aurita, Liza dumerilli, 
Lutjanus agennes, and Mugil bananesis 
representing 48.4%, 48.2%, 38.1 %, 33.3%, 
and 30.6% respectively. However, Liza 
cephalus (27%) and Lutjanus goreensis 
(13.1%) exhibited low feeding intensity.
Determination of the dietary breadth and the 
gut repletion index of the species from Benya 
lagoon are represented in Table 4. In the lagoon, 
the prey items from the species according to 
the Simpson’s index of diversity ranged from 
0.6 to 0.9 which is closer to 1.  A wider food 
spectrum was exhibited by Sardinella aurita, 
Lutjanus fulgens, Lutjanus goreensis, and 
Lutjanus agennes species from the lagoon. The 

TABLE 3
Dietary breadth (DB) and Gut Repletion Index (GRI) of the species from Kakum estuary

Fish species Number of guts 
examined (%)

Non-empty 
guts (%)

GRI 
(%) DB

Sardinella aurita 14.5 14.4 38.1 0.71
Liza falcipinnis 16.4 20.6 48.4 0.67
Liza dumerilli 15.5 15.3 38.0 0.96
Mugil bananensis 12.7 10.0 30.3 0.75
Mugil curema 21.8 27.3 48.2 0.94
Mugil cephalus 5.5 3.8 27.0 0.89
Lutjanus fulgens 5.5 1.9 13.1 0.89
Lutjanus goreensis 5.5 4.3 30.6 0.89
Lutjanus agennes 2.7 2.4 33.3 0.58

TABLE 4
Dietary breadth (DB) and Gut Repletion Index (GRI) of the species from Benya lagoon

Fish species  Guts examined 
(%)

Non-empty 
guts (%)

GRI 
(%) DB

Sardinella aurita 18.0 23.1 35.0 0.97
Liza falcipinnis 14.4 8.8 16.7 0.81
Liza dumerilli 12.0 13.2 30.0 0.85
Mugil bananensis 12.0 19.8 45.0 0.85
Mugil curema 10.5 13.2 34.3 0.79
Mugil cephalus 4.5 2.2 13.3 0.91
Lutjanus fulgens 10.5 6.5 17.1 0.79
Lutjanus goreensis 9.0 4.4 13.3 0.62
Lutjanus agennes 9.0 8.8 26.7 0.60



species had a broad diet however, Sardinella 
Aurita (0.97) and Mugil cephalus (0.91) had 
the broadest spectrum of diet. Mugil bananesis 
(45.0%), Sardinella aurita (35.0%), Mugile 
curema (34.3%), Liza dumerilli (30.0%), and 
Lutjanus agennes (26.7%) respectively had 
high feeding intensity. The remaining species 
from the lagoon had a low feeding intensity of 
less than 20%.

Prey species accumulative curves
The cumulative curve of the five (5) species 
from both the estuary and the lagoon are shown 
in Figure 5. In a comprehensive term, the prey 
items consumed by the species Mugil curema, 
Liza falcipinnis, and Mugil bananensis 

reached an asymptote, given the species diet 
to be adequately characterized in broad terms 
except for Liza dumerilli and Migil cephalus 
which obtained an insufficient sampling size 
(Fig 5a). In Benya lagoon, the cumulative 
curve for Mugil bananensis, Mugil curema, 
and Liza dumerilli successfully reached a 
defined asymptote however, the prey curve 
for the remaining species Liza falcipinnis and 
Mugil cephalus failed to reach an asymptote 
as a result of insufficient sampling size (Figure 
5b).

Diel feeding pattern
Changes over time in the average stomach 
fullness index of grey mullets from the Kakum 
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Figure 5 Randomized cumulative prey curves of grey mullet from Kakum estuary (a) and the Banya lagoon (b)



River Estuary throughout 24 hours are shown 
in Figure. 6. The fish's primary feeding cycle 
occurred during the diurnal period between 
the hours of 14:00 and 18:00 GMT for all 
sampling dates. There was not much or no 
feeding during the nocturnal period except 
Mugil curema whose feeding activity peaked 
at 2:00 GMT sampling. The peak feeding 
activity for Liza dumerilli, Liza falcipinnis, 
Mugil bananensis, and Mugil curema occurred 
at 14:00 and 18:00 GMT while the peak 
feeding activity for Mugil cephalus occurred 
at 18:00 GMT during the day for all the 
sampling dates. Diurnal feeding patterns were 
observed in all the species, with the primary 
eating window being between 08.00 and 12.00 

GMT. However, each species has a different 
peak feeding hour.

Discussion

Stomach content analysis is more accurate 
for dietary analysis of fish species if the size 
of the sample is large (Amundsen, 2019). 
Sample sizes were relatively small for some 
selected fish species, and this was due to the 
low occurrence of species during sampling. 
Detailed literature on food habits of some 
species is inadequate and this affects the 
proper assessment of feeding activities of fish 
populations worldwide as well as those in the 
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Figure 6 Feeding cyclicity and tidal pattern of grey mullets in Kakum River Estuary during 16-17 November 
2016 (---) and 11-12 December 2016 (–). Vertical bars = ±SE 



Benya Lagoon and the Kakum River Estuary. 
The species from the lagoon and the estuary 
shared a similar diet, yet minor changes occurred 
in the proportions of food items recorded. The 
results indicated that blue-green algae, diatom, 
detritus, green algae, fish scales, copepods, 
fish, fish larvae, nematodes, fish flesh, fish 
egg, protozoa, mollusc, sand, shrimp, crabs, 
shrimp appendages, annelids, dinofligelates, 
and unidentified items were food consumed 
by the species examined. The results again 
suggest that possibly, the fish belong to three 
major eating groups, including the ones that 
mostly consumed plankton (planktophagous) 
and these were the Mugilidae. Lutjanidae, 
Carangidae, and Sciaenidae which occurred 
to be predatory fishes that specifically fed on 
extra macroscopic organisms in both water 
bodies. 
In the lagoon and the estuary, the most 
common foods that the grey mullets consumed 
were sand particles, algae, detrital material, 
and diatoms. According to the current study, 
mullets (Mugilidae) mostly eat diatoms, 
organic detritus, and sand grains, which is in 
line with studies conducted in Ghana by Blay 
(1995) and other parts of West Africa (King, 
1988). Because detritus is associated with 
bacteria and protozoa, it has nutritional value 
(Azam, 2007). Sand particles, however, were 
found in the stomachs of every mullet species 
under investigation and were the main food 
source found in the stomachs of Mugil curema 
from the lagoon and estuary, forming 49.8% 
and 21.8% occurrence respectively. The 
high dietary occurrence of sand and detrital 
materials might have been picked along with 
other food items. Ingested sand and debris are 
said to aid in the breakdown of food particles 
in the stomach's thick-walled pyloric acid, 
which functions as a gizzard (Dankwa, 2005). 
In contrast, the findings of this study support 
those of Blay (1995a), who examined the diet of 
young mullet from four different species (Liza 
falcipinnis, Liza dumerilii, Mugil curema, and 
Mugil bananensis) found in Ghana's Benya 
lagoon. Once more, grey mullets in the estuary 
consumed a greater variety of food items than 
those found in grey mullets in the lagoon. 

These differences may be due to variations in 
the water's production and the variety of food 
items that the species prefer Bluhm, (2008). 
Unfavorable factors including salinity and 
temperature swings in both bodies of water 
may have hindered the growth of polychaete 
and nematode communities, which is why the 
grey mullet from the estuary did not eat them.
Nematodes, fish, crab larvae, shrimp, fish 
scales, and partially digested food items were 
the main food sources for Caranx hippos in 
the estuary. A minor fraction of the food found 
in the stomachs of Caranx hippos consisted of 
nematodes. Research on the food and feeding 
linkages of brackish fish in the lagoon has 
shown that Caranx hippos primarily consumed 
fish from Lagos lagoon (Fagade and Olaniyan, 
1974). According to the authors, the majority 
of the food that Caranx hippos consumed was 
juvenile clupeids, which primarily consisted 
of E. fimbriata and a few species of cichlids. 
When compared to Caranx hippos taken in 
the estuary, the outcome is different. Shrimps 
were the most popular meal among Caranx 
hippos in the estuary, which may have been 
caused by differences in the study regions and 
the availability of resources for the species to 
eat.             
Captured from the lagoon and the estuary, 
Lutjanus goreensis was almost exclusively 
fed shrimp, crab, fish, shrimp appendages, 
fish eggs, and fish scales. While fish scales and 
shrimp were the usual foods provided by the 
species from the lagoon, Lutjanus goreensis 
from the estuary favored eating crabs and 
shrimp. Lutjanus fulgens were observed 
to ingest partially digested components, 
fish, shrimp, fish scales, fish eggs, and an 
unidentified dietary item. In the Kakum River 
Estuary, Lutjanus fulgens mostly consumed 
shrimp and fish, with fish scales and fish being 
the most desired food item in Benya Lagoon. 
Fish, shrimp, fish scales, and crabs were 
the principal foods consumed by Lutjanus 
agennes in both the estuary and the lagoon. 
In the estuary, fish and shrimp were the most 
popular foods consumed by this species, 
whereas in the lagoon, fish was the only food 
source.                
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Sardinella aurita was found to mostly 
consume detritus, copepods, dinoflagellates, 
diatoms, and protozoa in both the estuary and 
the lagoon. In this study, the most popular 
food item for Sardinella aurita from both 
water bodies was found to be copepods. The 
result is in line with studies conducted in 
2002 by Stergiou and Karpouzi, who found 
that copepods are the main food source for 
sardines. Similar observations of debris in 
Sardinella aurita's diet have been made by 
Madkour (2012). In addition to detritus, an 
annual average food composition of Sardinella 
aurita recorded zooplankton–phytoplankton 
ratio of 3:1, according to Nieland (1982). 
In the Northeastern Mediterranean, round 
Sardinella were found to have similar eating 
patterns (Stergiou & Karpouzi, 2002). In some 
aquatic environments, Sardinella aurita is 
classed as an omnivore with a preference for 
plankton materials, whereas in other systems, 
it is classified as a filter-feeder species that 
prefers animal prey (Nieland, 1982).
For the majority of the items, the highest 
level of prey identification was noted, and this 
is the primary factor that most likely has an 
impact on the species' niche breadth value. 
According to Greene et al. (2009), level prey 
identification may potentially devalue species 
dietary breadth, and this effect also influences 
the outcomes of IRI. Similarly, the degree of 
prey identification may overestimate those 
dietary overlap results (Greene et al., 2009). 
Concerning Gut Repletion Index (% GRI), 
a higher proportion of non-empty stomachs 
were observed in Sardinella aurita. This 
specifies a strong feeding activity which 
is a result of abundance of food items they 
consumed. Abdul et al., (2016) stated that 
high GRI indicates that fish are frequent 
feeders with higher energy requirements 
for a sustainable level of feeding intensity. 
High feeding intensity was detected in Liza 
dumerrilli, Mugil bananensis, and Mugil 
curema and Liza falcipinnis and Lutjanus 
agennes showed moderate feeding intensity. 
The low % GRI recorded in Lutjanus fulgens, 
Lutjanus goreensis, and Mugil cephalus 
might be attributed to their inability to change 

diets due to the minimal abundance of food 
present in the system. Ogbeibu and Ezenuara 
(2005) detailed that seasonal variety in food 
items might influence the feeding intensity, 
food habits, and diet of fish. This then calls 
for monitoring of the population structure 
of the species and the brackish systems for 
sustainability. Once more, the link between 
feeding activity and nutrient storage may be 
the cause of the low GRI (%) (Vaitilingon et 
al., 2003). As documented by Dankwa et al. 
(2005) for many other fishes, tides may have 
affected the diurnal feeding activity of Mugil 
cephalus Liza falcipinnis, Mugil bananensis, 
Mugil curema, and Liza dumerilli from the 
estuary in the current study in addition to 
photoperiodicity. Whitfield, (2016), reported 
that tides and salinity, also influence the 
feeding capacity of mugilids and Dankwa et 
al. (2005) recorded higher feeding intensity 
in grey mullets during high tides. Such a 
relationship was not however, observed from 
species in the Elmina lagoon (Blay, 1995). Liza 
dumerilli, Mugil cephalus, and Liza falcipinnis 
occurred to be species with high feeding 
intensity at low tides. However, there was no 
fixed relation between the feeding activity and 
tides of Mugil bananensis and Mugil curema. 
Peak feeding activity of the species occurred 
at about the same time in both experimental 
periods. Some differences occurred in the peak 
feeding period amongst the species. Dissimilar 
grey mullet species have been reported to feed 
on diverse periods (De las Heras et al., 2015, 
Arechavala-Lopez et al., 2010). Variations in 
peak feeding periods of grey mullet species in 
the Kakum River Estuary may perhaps be a 
possible mechanism for avoiding competition 
(Cravo, 2021).

Conclusion 

Many fish species from the lagoon and estuary 
had large stomach contents that included 
shrimp, crabs, and shrimp appendages, as well 
as blue-green algae, diatoms, detritus, green 
algae, fish scales, copepods, sand particles, 
and fish flesh and eggs.  With higher feeding 
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activity recorded during the day and decreased 
feeding activity at night, the grey mullet 
showed a clear temporal feeding pattern.  
These feeding habits may be a tactic used 
by the fishes to maintain coexistence while 
avoiding interspecific competition. 
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