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Abstract 

 

Eleotris fusca is one of the amphidromous goby fishes lives in Ummiding river, West Sulawesi. 

Amphidromous goby has a complex life cycle compared to other fishes. The adults lives in river for growth 

and reproduction, meanwhile the eggs and larvae are transported downstream to the estuary. After 

completing their larval development, they migrate back to freshwater. The presence of prey strongly 

influences the migration and growth of E. Fusca in nature. This study aims to reveal the diet composition 

and feeding habits of E. Fusca. Sample collected using an electrofishing unit in Ummiding river, West 

Sulawesi, throughout three months from October to December 2023. A total of 90 fishes captured with total 

length range 32-81 mm. The diet composition of E. fusca consisted in three types of prey, such as insect 

larvae, phytoplankton and zooplankton. Ratio of length intestinal explained E. fusca category as carnivorous 

and tends to has feeding strategy in generalist with the dominant prey Hemiptera from insect larvae. 
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  Introduction 

 The Mandar River is one of the major 

river systems in West Sulawesi Province, 

originating in the mountainous Tutar District 

and flowing through several districts of 

Polewali Mandar Regency before dis-

charging into Mandar Bay. At appro-

ximately 150 km, it is one of the longest 

rivers in West Sulawesi (Tasrif et al. 2022). 

The river provides diverse freshwater 

habitats that support a rich fish community 

dominated by amphidromous gobies (Nur et 

al. 2021; Nurjirana et al. 2020; Nasyrah et al. 

2025). A key habitat for gobies in West 

Sulawesi is the Ummiding River, Pao-pao 

 

pao Village, Alu District, Polewali Mandar 

Regency (Tikawati et al. 2024; Nasyrah et al. 

2025). 

 Amphidromous gobies were very 

commercially in West Sulawesi especially 

post larval stage, locally known as penja. 

This seasonal fishery plays an important 

socio-economic role, as penja is widely 

harvested, consumed, and marketed in both 

fresh and dried forms by local communities 

(Nur et al. 2018). These fishes exhibit a 

complex amphidromous life cycle in which 

adults inhabit rivers for growth and 

reproduction, while eggs and larvae are  
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Figure 1. Map of sampling site in Ummiding River 

 

transported downstream to estuarine and 

marine environments. After completing larva 

develop-ment in the sea, juveniles migrate 

back into freshwater habitats (Simanjuntak, 

et al. 2021; Hasan, 2022). During the 

migration to river, post larvae was intensively 

exploited by local fishers. This case makes 

penja a high economic value for fisheries 

resources, but also raises concerns regarding 

the long-term sustainability of wild goby 

populations. 

Eleotris fusca is one of the dominant 

species in Ummiding River (Nasyrah et al. 

2024). E. fusca is not just a commercially 

valuable food fish it also has significant 

potential as an ornamental species due to it’s 

appealing morphology and color. Given its 

economic significance and conservation 

issues, the domestication of E. fusca stands 

out as a viable approach to establishing a new 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

aquaculture product while aiding conser-

vation via a captive breeding and restocking 

initiative in West Sulawesi. However, the 

success of domestication depends on a 

comprehensive understanding. Maeda and 

Tachihara (2004) described the instream 

distribution and feeding habits of E. fusca in 

the Teima River, Okinawa, while Mennesson 

et al. (2015) revealed its amphi-dromous life 

cycle using otolith analyses. In West 

Sulawesi, studies have investigated the 

reproductive biology (Nasyrah et al. 2025) 

and habitat characteristics (Nasyrah et al. 

2024) of E. fusca. Information on the diet 

composition and feeding habits of E. fusca in 

the Ummiding River is still lacking. 

Therefore, this study aims to fill the gap from 

previous research on the effort to domesticate 

goby in West Sulawesi to support the conser-

vation and domestication of this species.  
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Materials and methods 

Study sites  

E.fusca were sampled each month from 

October to December 2023 in the Ummiding 

River, Pao-pao Village, Alu Regency, 

Polewali Mandar, West Sulawesi (Figure 1). 

Meanwhile, sampling analysis started from 

May to June 2024 in the Fisheries 

Laboratory, UPA Integrated Laboratory, 

Sulawesi Barat University 

Sampling collection 

This research uses an exploratory survey 

method by purposively selecting three 

locations along the Ummiding River, which 

is suspected to have a high abundance of E. 

fusca. Sampling was conducted using a 

backpack electrofishing unit. The fish caught 

were preserved in sample bottles containing 

a 10% formalin solution for further analysis 

in the laboratory. 

Measurements and dissection of fish samples 

E. fusca samples were measured for 

length using a caliper with an accuracy of 0.1 

mm and weighed using a digital scale with an 

accuracy of 0.0001 g. Samples were then 

cleansed from formalin using running water, 

dried with tissue, and dissected. Dissection 

start from the anus to the upper abdomen, up 

to the rear of the operculum, and then from 

the ventral side to the lower abdomen. 

Diet composition analysis 

Each dissected digestive tract was 

preserved in a clip plastic bag containing 4% 

formalin. The digestive tract samples were 

analyzed to determine the fish's diet. To 

determine the ratio of intestinal length, the 

length of the digestive tract is measured. The 

measured digestive tract then placed in petri 

dish to examine the contents. 

The volume of the contents from 

digestive tract is measured to determine the 

total contents volume using the syringe 

method. The digestive tract contents were 

identified under a monocular microscope 

with 4x10 magnification, referring to 

Needham and Needham (1962), Pennak 

(1978), Clifford (1991), and Vuuren et al. 

(2006). After identification, the contents 

were counted and the volumes measured for 

further analysis. 

Data analysis 

Ratio of intestinal length 

Feeding habits were determined the fish 

as herbivore, carnivore, and omnivore based 

on the correlation between the ratio of 

intestinal length and total length, referring to 

the formula described by Muthiah (2021) : 

𝑅𝐼𝐿 =  
Intestine length

Total length
 

RIL = intestine length/fish total length; 

fish belonged to carnivore if RIL < 1, 

herbivore if RIL> 3, and omnivore if RIL 

= 1–3. 

Diet Composition 

 The diet composition was analyzed 

using the index of preponderance based on 

the following formula Natarajan and Jhingran 

(1961). Where Vi is the percentage volume of  
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Table 1. Ratio of intestinal length E. fusca in Ummiding river 

 

 

 

 

 

 

 

 

 

 

 

 

 

the specific prey (%) and Oi is the 

percentage occurrence of the specific prey 

(%). 

𝐼𝑖 =
Vi x Oi

∑Vi x Oi
 x 100 % 

Feeding Strategy 

Feeding strategy were obtained by 

linking a specific percentage of the 

abundance of food organisms and the 

percentage frequency of occurrence using 

charts Costello (1990) modified Amundsen 

(1996) (Figure 2). 

The plot provides information on the 

prey's importance and feeding strategy. 

Frequency occurrence and prey abundance 

using the formula Masuda et al. (1984). 

Pi= 
∑Si

∑St
 x 100% 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

where Pi is the prey-specific abundance of 

prey i; Si is the stomach content composed of  

prey i, and Sti is the total stomach content in 

only those fish with prey i in their stomachs. 

Results 

Ratio of intestinal length E. fusca 

A total of 90 individuals E. fusca 

from Ummiding river from October to 

December 2023 were collected during the 

sampling time.  Total length of E. fusca 

was 32 – 81 mm with the ratio of intestinal 

length (RIL) being 0.42 – 0,53 mm, 

indicating a carnivore inclination RIL < 1). 

The ratio of intestinal length com-position of 

distribution is shown in Table 1.  

 

 

 

 

 

( 

 

Figure 2. Feeding strategy plot modified from Coestello by Amundsen (1996) 
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Table 2. Diet composition of E. fusca in Ummiding river 

 

Table 3. The preponderance  index (IP) of diet composition E. fusca in Ummiding river 
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Figure 3. The feeding strategy of E. fusca in Ummiding river from October to November 2023 
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Diet composition 

 The various food items of E. fusca in 

Ummiding river from October to December 

2023 were identified and listed in Table 2 

Index Preponderance 

The preponderance index value of diet 

composition E. fusca in Ummiding river 

shown in Table 3 

Feeding strategy 

The feeding strategy of E. fusca in 

Ummiding river from October to December 

2023 shown in Figure 3 & 4 

Discussion 

The research results the RIL value of E. 

fusca collected in Ummiding river ranges 

from 0,42 to 0,53 mm, which means it has 

carnivorous feeding habits (RIL <1), based  

on the statement by Zuliani et al. (2016), 

where fish with RIL <1 are generally 

carnivorous, RIL = 1–3 are omnivorous, and 

RIL >3 indicate herbivorous traits. Similarly,  

 

 

 

 

 

 

 

 

 

Maeda & Tachihara (2004) studied the 

feeding habits of E. fusca in the Teima River, 

Okinawa Island, Japan, and categorized it as 

carnivorous. Analysis of the digestive tract 

contents shows E. fusca consumes three prey 

groups of organisms throughout three months 

in Ummiding river. The three prey items were 

insect larvae, phytoplankton and 

zooplankton. Insect aquatic larvae such as 

Ephemeroptera, Trichoptera, Lepidoptera, 

Diptera, Hemiptera and Coleoptera, as well 

as the Annelida group (Oligochaeta and 

Hirudinea). The phytoplankton group was 

Bacillariophyceae (Gomphonema, Meridion, 

Navicula, Cyclotella, Diatoma, Synedra, 

Melosira), Chlorophyta (Microthamnion, 

Staurastrum, Rhizoclonium), Cyanobacteria 

(Phormidium, Oscillatoria, Coelosphaerium, 

Aphanizomenon, Lyngbya), and 

Dinoflagellata (Ceratium). In addition, 

several zooplankton groups, such as 

Cladocera, Ostracoda, Tricladida, and  

Figure 4. The feeding strategy of E. fusca in Ummiding river in December 2023 
 

Note: Hemiptera (He), Oligochaeta (Ol), Lepidoptera (Le), Tricoptera (Tr), Ephemeroptera (Ep), Ostracoda 

(Os), Tricladida (Tr), Arthropoda (Art), Diptera (Dip), Insecta fragments (Pi), Cladocera (Cla), Hirudinea (Hi), 

Phoridium (Pho), Gomphonema (Go), Meridion (Mer), Oscillatoria (Osc), Navicula (Nav), Coelosphaerium 

(Coe), Aphanizonemon (Aph), Microthamnion (Mic),  Perhypiton (Per), Coleoptera (Col), Cyclotella (Cyc), 

Diatoma (Dia), Lyngbia (Lyng), Staurastrum (Stra), Melosira (Mel), Synedra (Syn), Rhizoclonium (Rhi), 

Ceratium (Cer) 
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Arthropoda, were also found in the digestive 

tract. Similar findings were reported of E. 

fusca in Cisolok and Cimandiri estuaries, 

Palabuanratu, were phytoplankton in 

Bacillariophyceae (Cymbella, Navicula, 

Nitzschia, Surirella, Synedra) and 

zooplankton in Rotifera (Notholca) that 

benthic were identified in its gut contents and 

commonly found on the bottom or in the 

water column (Prabowo, 2022). In another 

estuary in Palabuhanratu, Cimaja estuary, 

Amaliah et al. (2022) explained 

amphidromous gobies using benthic 

Bacillariophyceae such as Tabellaria and 

Surirella as main prey. Furthermore, 

Khartiono et al. (2024) also described goby 

in Biak river, Central Sulawesi as a benthic 

feeder, such as Bacillariophyceae (Cymbella 

and Bacillaria) found in their gut contents. 

The presence of benthic organisms 

indicates that E. fusca utilizes food resources 

both in the bottom water as well as in the 

water column. The diversity of 

phytoplankton indicates that although E. 

fusca has a short intestine, it also consumes a 

certain amount of plant-based food sources 

thus, it can be classified as an omnivore with 

a carnivorous tendency. The benthic prey 

consumed by E.fusca were certainly in line 

with the habits of these fish, where during the 

migration process to the estuary, the first 

thing they do is settle on the bottom of the 

water before moving upstream (Maeda and 

Tachihara, 2005; Prabowo, 2022). This 

statement is supported by the fact gobies are 

commonly found on the bottom of water 

bodies, whether on rocky substrates (Keith et 

al. 2014) with clear waters using their pelvic 

fins (Khartino et al.  2024). Additionally, 

Jabbar et al. (2025) and Nasyrah et al. (2024) 

reported the Ummiding river is a fast-flowing 

river with substrates dominated by rocky 

sand and crystal clear water, emphasizing 

that the Ummiding river became a suitable 

habitat for E. fusca.  

The diet composition is an important 

aspect in understanding fish ecology because 

it reflects food preferences, resource 

availability in the habitat, and adaptation 

strategies used to support its growth and 

survival (Nasyrah et al. 2024). Index of 

Preponderance (IP) was used to determine 

the categories of main, secondary, and 

additional foods, allowing us to identify the 

dominant types of food in the feeding habits 

of E. fusca. Based on the IP value of the diet 

composition, the findings showed that insect 

larvae constituted the bulk of food consumed 

(84,93%), phytoplankton (10,44%), and 

zooplankton showed the least-consumed 

diets (4,63%).  The dominance of insect 

larvae, particularly from Hemiptera, in the 

digestive tract indicates a match between the 

fish's diet and the abundance of food in its 

environment. Aisyah (2025) described that 

insect larvae is many in Ummiding River, 

West Sulawesi. Furthermore, it's also 

suspected that the abundance of vegetation 

on both sides of the river serves as a habitat 

that supports the abundance of insects, 

making it the main food source for E. fusca.  
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On the other hand, phytoplankton is 

used as a secondary food with a lower IP 

value, indicating phytoplankton was not the 

main food, rather, it is believed to be merely 

ingested along with other organisms or 

consumed as an additional energy source 

when the availability of insect larvae 

decreases. Meanwhile, zooplankton were 

found at the lowest value in the diet 

composition of E. fusca, indicating these 

organisms were occasionally consumed. 

Based on the results of this research E. fusca 

was carnivorous with omnivorous tendencies, 

indicated by insect larvae as the primary food, 

and the result of the ratio intestinal length 

(RIL) value obtained that E. fusca is 

classified as a carnivore. 

E. fusca from October to December 

2023 in Ummiding river develops a generalist 

feeding strategy. Various types of food were 

found in the digestive tract, but there was a 

tendency for particular foods to be more 

dominant in specific months (Figure 3&4). In 

October, phytoplankton genus Phormidium 

were more frequently consumed, while in 

November, the most common food was insect 

fragments. Afterwards, in December the food 

was dominated by Hemiptera and insect 

fragments. This different dominated prey 

each month indicate the food availability in 

Ummiding river. E.fusca tends has strategy as 

generalists preference, with the dominant 

prey Hemiptera. A similarly, in Amaliah et al. 

(2022) findings, gobies in Cimaja estuary, 

Palabuanratu have a feeding strategy that 

tends to be generalist. The larval 

amphidromous that migrate to freshwater 

have adaptations to adjust the prey 

availability, using the prey as energy to 

migrate to upstream and grow. The presence 

of benthic organisms, plankton, and 

unidentified prey in their diet composition 

indicates these fish do not rely on a specific 

type of food.  Fish with various types of prey 

named as opportunistic, with adaptations to 

adjust the food availability in nature 

(Amaliah et al. 2022), according to Effendie 

(2002), they are more easily adapted to 

artificial feed during the domestication 

process. In line with it, Prabowo (2022) 

describes E.fusca in Cisolok and Cimandiri 

estuarine, Palabuanratu tends to has 

opportunistic feeding strategy belongs to prey 

availability. The opportunistic and flexible 

feeding pattern of E. fusca provides 

opportunities in domestication efforts.  

Conclusions 

A total of 90 individuals of E.fusca were 

collected in Ummiding river throughout three 

months from October to December 2023. The 

diet composition of the Eleotris fusca 

comprised three prey items such as insect 

larvae, phytoplankton and zooplankton. The 

ratio of intestinal length explained E.fusca to 

categorized as carnivorous and the feeding 

strategy tends to generalist with dominant 

prey insect larvae, Hemiptera. 
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