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Abstract. Lantang B, Najamuddin, Nelwan AFP, Samawi MF. 2024. Prey conditions, food habits, and their relationship to the catch of 
Penaeus merguensis De Man, 1888 in the waters of Merauke District, Indonesia. Biodiversitas 25: 1554-1569. The study of the food 
habits of commercial crustaceans, namely Penaeus merguensis De Man 1888 in the waters of Merauke District was limited. Hence, 
research related to this was needed. For this reason, the study aims to analyze the prey fragment, prawn food habits, and their 

relationship to the catch based on differences in habitat types in the coastal waters of Merauke District. Data measuring oceanographic 
parameters, gastric contents samples of banana prawn (P. merguensis), mollusk samples, and catches were taken twice monthly in five 
habitats from March 2022 to March 2023. The results showed that for the fragmentation of prey, namely microalgae, 76.12% was found 
intact, while mollusks were found 97.46% not intact or dismembered. Mangrove leaves, macrophytes, prawn larvae, and fish larvae 
were found to be 100% incomplete or dismembered. Microalgae and mollusks were the main food in estuarial habitats and sandy 
beaches in Lampu Satu. While in mangrove habitats in Yobar, sandy beaches in Payum, and mangrove habitats in Bokem, the main food 
is mollusks, and complementary foods are microalgae. Mangrove leaves, macrophytes, prawns, and fish larvae were found only as 
supplementary food in all habitats. This was related to the availability of food that varies in each habitat. The catch increased with the 
discovery of the food habits of mollusks.  
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INTRODUCTION 

The shallow waters of Merauke District, South Papua, 
Indonesia, one of them is the estuary of the Maro River up 

to the mangrove habitats in Bokem, exhibit relatively high 

biodiversity, one example being penaeid prawn (Lantang 

and Merly 2017; Lantang et al. 2023). The characteristics 

of these waters supported the presence of penaeid prawns, 

such as banana prawns (Hargiyatno et al. 2015). As 

observed in estuarine regions, several important rivers flow 

into this area, carrying the necessary nutrients for 

phytoplankton (Lantang and Pakidi 2015). Furthermore, 

these rivers also transport fresh water essential for small 

prawns (Vance and Rothlisberg 2020). The characteristics 
of these waters, with turbidity levels exceeding 5 NTU, 

were found throughout the region, ranging from the Maro 

River to the mangrove habitats in Bokem area (Lantang et 

al. 2023). In some coastal areas, mangroves grow well, 

such as in estuarine areas, mangrove habitats in Yobar, and 

Bokem, making these areas important for banana prawns 

(Muawanah et al. 2021; Lantang et al. 2023). However, 

coastal areas without mangrove vegetation were also found 

on sandy beaches in Lampu Satu and Payum (Lantang et al. 

2023). Nevertheless, these waters have strong currents with 

gently sloping and shallow seabed, so during low tide, this 

area will dry up approximately 2 km from the coastline 

(Lantang et al. 2023); Lantang and Merly 2017). 
Furthermore, the influence of acidic water carried from 

acidic swamps is one of the problems in these waters, 

especially in areas near estuaries (McLuckie et al. 2021). 

Therefore, the development of the prawn-catching sector is 

more intensive than that of the prawn aquaculture sector 

due to the less supportive conditions of the waters (Lantang 

and Merly 2017). The intensification of prawn catching in 

this area was not accompanied by the provision of 

supporting data for these activities. Even information about 

the best prawn-catching zones based on habitat types was 

unavailable in estuarine habitats, sandy beaches, or 
mangrove areas (Lantang et al. 2023). Hence, studies 

related to this matter must be conducted using indicators of 

food availability in those habitats. This is done by 

analyzing the types of food preferred by prawns, so it was 

predicted that if the food is abundant, the catch will also be 

abundant (Gutierrez et al. 2016). 

Studies of the food habits of banana prawns were 

conducted to determine trophic relationships and analyze 

the interaction of prey, predators, and their food (Sajana et 

al. 2019; Dutta et al. 2023). The importance of this study is 

that, first, each prawn species has different food habits. In 

addition, there are indications that there have been changes 



LANTANG et al. – Food habits of banana prawn 

 

1555 

in food habits based on time (month, year, and season) as 

well as the impact of environmental variables that 

determine the presence of prey in the habitat (Ocasio-

Torres et al. 2015; Parra-Flores et al. 2019; Darodes de 

Tailly et al. 2021; Spence 2021; Suárez-Mozo et al. 2023). 

Second, predation was strongly influenced by the number 

and type of prey in the waters and the ability of predators to 

utilize the food available in their environment. It is 

important to know the appropriate types and amounts of 

food and the behaviors associated with how prawns use 
those foods (Eddy et al. 2017; Sentosa et al. 2018; Idrus et 

al. 2021). Third, the life stage of banana prawn was 

strongly influenced by size so that at a certain size, this 

organism will migrate. A key reason to migrate is to find 

available of food types used during the life phase, so it is 

necessary to know food habits based on size (Mane et al. 

2018; da Silva et al. 2018; Vance and Rothlisberg 2020). 

Fourth, there was a strong relationship between habitat and 

the presence of prey, so it is necessary to know which 

habitats support the existence of prey with the increasing 

availability of food in that area (Hasidu et al. 2020; Tavares 
et al. 2015; Lorencová and Horsák 2019). Fifth, prawn 

fishery resources are highly economic resources, so 

through this study, food habits, amount of food, and 

suitable habitat for prey can be explained, which will later 

help in optimizing the management of the prawn fishery 

(Minello 2017; Sentosa et al. 2018; Parra-Flores et al. 

2019; Majeed et al. 2022).  

Between habitats, the presence of banana prawns was 

strongly influenced by food availability and oceanographic 

parameters as determining factors of distribution linked 

with their life cycle (Gutierrez et al. 2016; Lantang and 
Merly 2017; Minello 2017; Stewart et al. 2020; Sreekanth 

et al. 2020; Amanat et al. 2021). The food habits of banana 

prawns (Penaeus merguensis De Man, 1888) consist of 

mollusks, detritus, crustaceans, and macrophytes, but some 

studies also mention that microalgae are one of the 

essential foods for prawns (Wassenberg and Hill 1993; 

Lima et al. 2014; Jamali et al. 2015; Gutierrez et al. 2016; 

Santosa 2018; Mane et al. 2018; Haoujar et al. 2022). In 

addition, the role of habitat is essential in determining the 

presence of food (prey); the diet of penaeid prawn was 

associated with the existence of mangroves, where 

mangroves provide protection as well as food (Meager et 
al. 2005; Santosa 2019; Alam et al. 2022). Estuary habitats 

and sandy beach habitats will be suitable places for banana 

prawns with the availability of food (prey) in this habitat 

(Taylor et al. 2017a; Stewart et al. 2020; Pickens et al. 

2021). Therefore, the study of banana prawn food is 

interesting, considering that food habits can be found 

differently in each habitat and are highly dependent on the 

carrying capacity of the habitat and the ability of predators 

to use food in the habitat (Taylor et al. 2017b; Sajana et al. 

2019; Tuckey et al. 2021; Vahidi et al. 2021).  

Research on feeding habits in the waters of Merauke 
District has been conducted by Wibowo et al. (2022) on 

Neoarius leptaspis Bleeker 1862 (salmon catfish) in Rawa 

Biru Lake; there have been no reports on the food habits in 

penaeid prawns trick. Therefore, studies were needed on 

banana prawns by analyzing their food habits, the condition 

of their prey, and their relationship with catches. The 

existence of this study will answer questions about the 

types of food eaten by banana prawns. The food types were 

various, such as mollusks, microalgae, mangrove leaves, 

pieces of prawn larvae, fish larvae, and insects, or there are 

other food sources (Lima et al. 2014; Jamali et al. 2015; 

Kwak et al. 2015; Gutierrez et al. 2016; Mane et al. 2018; 

Santosa 2019; Haoujar et al. 2022) In addition, it addresses 

the condition of prey in the stomachs of banana prawns. 

Also, it explores the relationship between food habits and 
catches, which have never been reported in the shallow 

waters of Merauke District. Therefore, this study is very 

important and serves as an early justification for explaining 

food habits, condition/fragmentation of prey, and their 

relationship with catches. Understanding this will help take 

the necessary action now and in the future (Minello 2017; 

Parra-Flores et al. 2019; Majeed et al. 2022). This is useful 

in maintaining the sustainability of coastal aquatic 

ecosystem resources and obtaining economic and 

ecological benefits from them (Lantang et al. 2023). 

MATERIALS AND METHODS 

Research location and habitat criteria  

The manuscript focuses on prawns foraging over a suite 

of habitats within a coastal estuarine and shallow-water 

ecosystem in Merauke District, South Papua Province, 

Indonesia (Figure 1). The sample locations are each 

separated by about 2-5 km along the coast to the east of the 

Maro River estuary. Data were collected from March 2022 

to March 2023 by measuring oceanographic parameters, 

collecting prawn and mollusk samples, and recording 

catches twice monthly from five habitats. In this study, 

habitat division was based on the location of prawn 
sampling.  

First, the estuarine habitat in the Maro River, located at 

coordinates 8°29'37.2S 140°21'36.1E, is adjacent to a 

mangrove area, is part of the mangrove forest growing 

from the river mouth to the inner part of the Maro River. 

This area is only submerged during high tides, which also 

occurs in other mangrove habitats. The estuarine was 

characterized as an estuarine area with high turbidity levels 

and mangrove growth along its shoreline. (Lantang et al. 

2023). Mollusks were found in this habitat, in mangrove 

forests and at the bottom of the waters. Moreover, this area 

receives significant nutrients from the land as the Maro 
River flows into it, which is essential for phytoplankton 

(Lantang and Pakidi 2015). Second, the sandy beaches at 

Lampu Satu exhibit characteristics typical of regions with 

beaches bordered by mangroves, similar to the sandy beach 

habitat in Payum. This habitat was located at coordinates 

8°30'02.0"S 140°22'00.6"E and is less than 2 km away 

from the estuarine habitat. The oceanographic parameters 

are almost identical to the adjacent estuarine habitat 

(Lantang and Pakidi 2015; Lantang and Merly 2017). 

Mollusks were also found in this habitat and were 

dominated by bivalves according to the characteristics of 
waters with a higher percentage of sand than mud. Third, 

the mangrove habitat in Yobar, with coordinates 



 BIODIVERSITAS  25 (4): 1554-1569, April 2024 

 

1556 

8°32'06.0"S 140°24'03.9"E, was located quite far from the 

estuarine area and was supported by mangrove forests 

growing along the coastal region, covering an area of more 

than 5 km (Lantang et al. 2023). The turbidity level also 

reaches above 5 NTU in this water. Some mollusks live in 

both mangrove forest areas and the seabed, and they serve 

as food for banana prawns that live in the vicinity of this 

habitat. Fourth, the sandy beach habitat at Payum, located 

at coordinates 8°32'50.4"S 140°25'03.6"E, is distant from 

estuarine habitats, but along the area bordering the 
mangrove habitat in Yobar, there are artificial water inlet 

channels. These channels function to bring fresh water into 

this area and have an impact on environmental variable 

changes. Mollusks found in this habitat were 

predominantly of the class Bivalvia, which differs from 

mangrove forests dominated by Gastropods. The obtained 

turbidity is also quite high, similar to other habitats, which 

is above 5 NTU. However, the percentage of sand is more 

dominant compared to mud (Lantang et al. 2023). Fifth, the 

mangrove habitat in Bokem was located at coordinates 

8°33'41.2"S 140°25'42.0"E. Mollusks, namely gastropods, 
were also found in this habitat, supported by a higher 

percentage of mud compared to other habitats. Turbidity 

was also higher in this habitat, thus supporting the 

existence of banana prawns and mollusks (Lantang et al. 

2023). 

This location was situated further to the east-southeast 

and was characterized by a wide expanse of mangroves 

separating the coastal shoreline from the terrestrial habitat. 

In all the habitats studied, there is a stretch of coastline 

approximately 14 km long, which features continuous 

shelving intertidal and shallow sub-tidal 'beach'. This 
stretch appears to extend around 500-800 meters or more 

from the shore to the low-tide level, followed by a shallow 

sub-tidal area that gradually deepens towards the sea. The 

latitude/longitude location indicates that prawn catching 

with beach seine nets is done during low tide, with a 

minimum distance from the mangrove area of 30-50 

meters. Prawn catching is greatly influenced by the 

presence and size of prawns, enabling it to be conducted in 

both nearby and relatively distant areas from the mangrove 

habitat. The capture using a beach seine was carried out to 

catch prawns that migrate daily toward the shore during 

high tide (Lantang et al. 2023). These prawns were caught 

when the tide recedes as they attempt to return to deeper 

waters and get obstructed by the nets pulled by fishermen. 

Procedures 

Conditions of prey  

Observation of the condition and fragmentation of the 

prey was conducted by examining the contents of the 

stomach, determining whether the prey is intact or in a 
dismembered state (not whole) (Buckland et al. 2017). The 

observed prey was grouped according to their taxonomic 

types and separated based on the observed conditions 

(Lima et al. 2014; Buckland et al. 2017). Each prey type, 

e.g. mollusks, will be categorized based on whether it was 

not whole or dismembered. The prey was called intact if no 

part of its body had been damaged; it was called not whole 

or dismembered if found was a separate part of the body 

because it was eaten by prawns or chewed until crushed. 

Almost all types of food in the stomach were identified 

based on their shape, such as mollusks, which can be 

distinguished from other foods based on their indigestible 
hard components (Buckland et al. 2017). The component is 

the shell; although it has been found that banana prawns 

have cracked it, it can still be recognized. Despite being in 

the form of live feed or carcass, mollusks are still identified 

based on their shells (Buckland et al. 2017), because the 

prey's flesh has already mixed with other food as mucus.  

 
 

 
 
Figure 1. Locations of the research in South Papua Province, Indonesia: 1. Estuary of the Maro River; 2. Sandy Beach in Lampu Satu; 
3. Mangrove habitats in Yobar; 4. Sandy Beach in Payum; 5. Mangrove habitats in Bokem 
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Although sometimes it can still be distinguished based 

on the color of its flesh, identification and they had the 

shell will facilitate this process. The same thing happens to 

prawn larvae and fish, namely the finding of fragmented 

parts such as bodies, tails, or heads, but they can still be 

identified based on their shapes (Paramasivam et al. 2020). 

Furthermore, it can be seen that the prey is somewhat 

white, but clues based on the shape of the prey are more 

frequently used. Therefore, careful identification is 

necessary to ensure that the objects can be well recognized, 
including parts that are no longer intact. Furthermore, 

sometimes the color of the prey observed was almost 

identical, so precision is required in this identification. The 

condition of each obtained prey was recorded and then 

calculated to obtain percentages of gut content, as shown in 

Table 1. 

Food habits of banana prawns every month about prey 

availability 

In this study, there was no consideration for molting 

prawns that do not eat. All prawns were categorized 

equally, meaning they were not molting, with the same 
feeding capabilities as other prawns. The reason is that 

molting prawns do not engage in daily migrations by 

moving around 1-1.5 km toward the coast. It should be 

noted that the capture area in this study is an intertidal zone 

that experiences drought during low tide and will be 

inundated again during high tide (Lantang et al. 2023). This 

water area is different from the usual, where elsewhere, it 

has low tides so that seawater accumulates in it and prawns 

will settle in it, one of which is for molting, making them 

caught by nets. Additionally, during data collection, no 

prawns undergoing molting with soft and weak shells were 
found. This is because, during that period, the prawn's body 

is still weak and easily preyed upon by other organisms. 

Therefore, prawns during this period are not active and 

usually hide in holes/nests in the subtidal area rather than 

engaging in daily activities such as daily migration to the 

shore (Bardera et al. 2019).  

The freshly caught banana prawns were stored in 

iceboxes and transported to the Aquatic Resources 

Management Laboratory at Musamus University, Merauke, 

to measure their carapace length and extract their stomach 

contents (Varadharajan and Soundarapandian 2013). This 

is done to prevent the rotting process, including the 
contents of the stomach, and also to prevent a decrease in 

stomach volume and other possible processes that may 

occur (Wassenberg and Hill 1993; Heales et al. 1996). The 

distance between the sampling location is relatively close 

to the laboratory, approximately 5-15 minutes away. The 

length of the carapace was measured with vernier calipers 

with an accuracy of 0.1 mm, using the method by 

Kembaren and Ernawati (2015). The surgery was 

performed on the head area to extract the contents of the 

stomach by splitting the carapace and then preserving it 

with 10% formalin (Varadharajan and Soundarapandian 
2013; Wongyai et al. 2020). The time required from post-

capture until preservation with formalin is 25-30 minutes. 

This process can actually be expedited by directly performing 

stomach surgery without measuring the carapace, but 

typically, the dissected carapace must be removed during 

surgery. This will inevitably cause damage to the carapace, 

rendering it incomplete and providing inaccurate measurement 

data. Moreover, carapace measurement does not require 

much time. The observation of stomach contents was conducted 

using the method outlined by  Sajana et al. (2019). Each 

type of food obtained was recorded and weighed using a 

digital scale (0.0001 g) to determine the weight of each 

type of food (Paramasivam et al. 2020). Additionally, the 

frequency of occurrence of each type of food was recorded, 
and the food habits of banana prawns were analyzed using 

appropriate methods by Bhakta et al. (2019). The stomach 

contents of a total of 840 banana prawns were observed. 

Fourteen samples were collected per month, and they are 

considered sufficient to represent the banana prawn 

population in this area. This consideration was based on the 

low capture of banana prawns in these waters rather than 

the dominant capture of other prawn species. The research 

data indicates that the banana prawn catch only ranges 

from 15-25%. This finding has also been replicated in 

several studies, as demonstrated by Tirtadanu et al. (2022), 
with a catch rate of 0.80%, which was obtained in a single 

fishing trip. Additionally, this study utilized a small sample 

size as it focused on a homogeneous research population of 

a single prawn species (De Carvalho et al. 2019). In this 

study, the details of the number of samples observed each 

month were presented. (Table 2). In this study, mollusks 

were analyzed to explain the habitat-carrying capacity 

related to food availability in each habitat. The analysis of 

these variables is important because mollusks are a food 

consumed by banana prawns (Gutierrez et al. 2016; 

Santosa 2019). This analysis will explain the variation in 
food consumed by banana prawns each month based on 

habitat. Additionally, it will address whether food 

abundance correlates positively with the types of food 

consumed. This is important because banana prawns are 

selective organisms that utilize food. However, it is often 

found that preferred foods are consumed even though the 

quantity is limited in the waters (Lantang and Merly 2017; 

Sentosa et al. 2018). Therefore, this variable will answer 

the cause of banana prawns consuming mollusks, whether 

it is due to prawn size, preference for that food, or its 

abundance in the waters. The mollusk samples were 

collected using a trawl net-shaped tool designed with a 
frame made of iron and dragged along the seabed. The 

specifications of the tool include a mouth opening width of 

1 meter, a mouth opening height of 25 cm, a length of the 

body and bag each 70 cm, and its walls covered with a net 

with a mesh size of 0.05 inches. The use of this mesh size 

was intended to capture mollusks ranging from small to 

large sizes. The number of mollusks caught was counted, 

and their abundance was further calculated using the 

formula Brower et al. (1990). To determine the relationship 

between the types of food consumed by banana prawns and 

the catch results, the Pearson correlation was tested. 

Food habits in each habitat and their relationship with catches 

 Index of Preponderance calculation results were grouped 

according to their respective habitats and processed using 

average values. This aims to determine food habits 
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according to the percentage values obtained, main food, 

accompanying food, and additional food (Samad et al. 

2022). In this study, turbidity and mud substrate were 

analyzed to explain the relationship between oceanographic 

parameters and environmental variables supporting the 

presence of banana prawns. Data collection was conducted 

in each habitat using the data collection method according 

to Lantang et al. (2023). The data were analyzed using 

Pearson correlation tests to determine the relationship 

between oceanographic parameters, namely water turbidity, 
mud substrate, and mollusk abundance (biology) (De Jesús-

Carrillo et al. 2020). Additionally, Pearson correlation tests 

were also utilized to ascertain the relationship between the 

mollusk abundance obtained in the field and the percentage 

of mollusks obtained in prawn stomachs. 

Data analysis 

Analysis of food habits  

The food habits of banana prawns were analyzed using 

appropriate methods by Bhakta et al. (2019) and  Sajana et 

al. (2019).    

Pi =        

Where:  

Pi  : the Index of preponderance food type-i 

Vi  : the weight percentage of one type of food 

Oi  : the percentage of frequency of occurrence of 

one type of food  

∑VixOi  : the number of Vi × Oi of all types of food 

If Pi ranges from >40% is the main food, 4-40% is 

complimentary food, and <4% is supplementary food 
(Samad et al. 2022). 

Substrate analysis 

According to Irham et al. (2018), the equation was used 

to obtain the percentage weight of mud sediment.  

 

Analysis of mollusk abundance 

The abundance of mollusks was determined using 

equations from Brower et al. (1990).  

N     

Where:  

N : the abundance of individuals (ind/m2) 

∑ni : the number of individual mollusks 

A : area of the entrance opening in the mollusk 

fishing equipment 

RESULTS AND DISCUSSION 

Prey conditions  

This research observes the stomach contents of banana 

prawns to identify the types of food to observe the prey's 

fragmentation and to obtain different conditions from each 

prey. Several types of food were found intact, such as 

microalgae (76.12%) and mollusks (2.54%). However, the 

prey was also found fragmented or in dismembered 

conditions, such as microalgae (23.88%), mangrove leaves 

(100%), mollusks (97.46%), macrophytes (100%), prawn 
larvae fragments (100%), and fish larvae (100%) (Table 1). 

Food habits of banana prawn every month about prey 

availability 

From March to April, food habits comprised microalgae 

in mangrove habitats at Yobar, sandy beaches in Payum, 

and mangrove habitats at Bokem (Table 2). In May, 

microalgae were only dominant in estuary habitats, while 

in other habitats, food was dominated by mollusks (Table 

2). In June, two main foods, microalgae and mollusks, were 

consumed in the estuary and mangrove habitats in Yobar. 

Microalgae was the predominant food in the sandy beach 
habitat in Lampu Satu. Conversely, the sandy beach habitat 

in Payum and the mangrove habitats in Bokem consisted of 

mollusks. In July, there was a shift in food habits in the 

estuary habitats, sandy beaches in Lampu Satu, and 

mangrove habitats in Yobar, as prawns consume mainly 

mollusks (Table 2). Meanwhile, the sandy beach habitat in 

Payum and mangrove habitats in Bokem still consisted of 

mollusks. Consequently, all the habitats under study relied 

on mollusks as their primary food source in July. However, 

in August, there was a shift in food habits in estuarial 

habitats and sandy beaches in Lampu Satu, with a transition 
to microalgae as the primary food source (Table 2). While 

mangrove habitats in Yobar, sandy beaches in Payum, and 

mangrove habitats in Bokem exhibit similar data as the 

previous month, which consisted of mollusks as the 

primary food. In September, food habits, including 

microalgae (>40%) and mollusks (>40%), were only 

observed in estuary habitats, while other habitats food 

habits consisted of mollusks (>40%) (Table 2). In October, 

the food habits of mollusks were observed in all habitats 

(Table 2). In November, food habits were found to be in 

two types of food, namely microalgae (>40%) and 

mollusks (>40%), in the mangrove habitat in Yobar and 
Bokem.  

 

 

 
Table 1. Conditions of the prey  
 

Conditions of the prey 
Percentage types of prey 

Microalgae Mangrove leaves Mollusks Macrophytes Prawns larvae Fish larvae 

Intact (Complete) 76.12 - 2.45 - - - 
Crushed or dismembered 23.88 100 97.46 100 100 100 
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Table 2. Food habits of banana prawns in monthly 
  

Habitats Months 

No. of 

observed 

samples 

(ind.) 

Weight of 

prawn 

catch (kg) 

Index of Preponderance (IP) in monthly 

Microalgae  

(%) 

Mangrove  

leaves (%) 

Mollusks  

(%) 

Macrophytes  

(%) 

Prawn  

larvae (%) 

Fish 

larvae (%) 

The estuary 
of the Maro 

River 

May 14 3.81 60.90 - 31.2 - 5.95 1.95 
June 14 5.15 55.48 - 43.79 - 0.37 0.36 

July 14 6.40 24.99 1.30 68.17 - 3.05 2.49 
August 14 6.51 71.15 1.06 27.79 - - - 
September 14 10.78 54.76 - 44.65 - - 0.59 
October 14 7.05 13.65 - 81.96 1.97 1.96 0,46 
November 14 6.28 21.06 - 76.75 - 1.76 0.43 
December 14 3.22 76.55 0.13 21.54 0.25 1.29 0.24 
January 14 2.21 68.65 0.75 17.91 - 11.95 0.74 
February 14 5.55 79.50 1.16 16.65 0.67 1.79 0.23 
March 14 10.06 31.10 0.47 67.87 0.09 - 0.47 

Sandy 
Beach at 
Lampu Satu 

May 14 5.57 33.04 - 52.23 - 12.05 2.68 
June 14 3.69 71.01 - 28.40 - 0.59 - 
July 14 5.96 37.67 3.68 47.89 - 10.28 0.48 
August 14 6. 63.44 0.20 31.33 - - 5.03 

September 14 10.74 34.63 0.13 64.34 0.37 0.25 0.28 
October 14 7.32 27.97 - 71.42 - 0.31 0.30 
November 14 6.43 8.80 - 89.68 0.19 1.14 0.19 
December 14 3.69 54.66 - 40.67 1.70 2.54 0.43 
January 14 2.03 82.88 - 14.92 - 1.10 1.10 
February 14 5.38 44.76 0.19 51.06 - 3.49 0.50 
March 14 10.96 19.67 - 79.24 0.28 - 0.81 

Mangroves 
in Yobar 

March 14 7.49 81.09 - 18.53 - 0.38 - 
April 14 5.22 83.58 0.29 13.74 - - 2.39 
May 14 7.28 20.12 0.84 77.09 - 0.83 1.12 
June 14 7.21 41.18 9.42 48.23 - 0.78 0.39 
July 14 8.32 15.40 - 81.42 - 2.95 0.23 

August 14 9.16 7.08 4.54 88.09 - - 0.29 
September 14 12.68 24.63 0.37 74.62 0.2 - 0.18 
October 14 9.55 19.59 - 79.6 0.40 0.41 - 
November 14 5.15 54.00 - 43.50 1.00 1.00 0.50 
December 14 5.50 56.85 2.00 38.79 1.03 1.33 - 
January 14 4.33 67.32 0.73 29.91 0.26 0.81 0.97 
February 14 8.69 40.32 0.25 56.59 0.28 1.45 1.11 
March 14 13.05 7.64 0.50 89.12 1.71 - 1.03 

Sandy 
Beach in 
Payum 

March  14 2.14 84.32 - 15.24 - 0.44 - 
April 14 4.04 74.84 - 22.94 - - 2.22 
May 14 7.59 19.47 0.89 77.85 - - 1.79 
June 14 7.36 9.70 - 85.45 - - 4.85 

July 14 6.08 21.00 0.81 78.02 - 0.17 - 
August 14 11.42 10.69 1.52 87.41 0.22 - 0.16 
September 14 9.81 8.28 - 90.50 0.61 - 0.61 
October 14 10.21 5.85 0.19 93.66 - - 0.30 
November 14 6.27 36.31 0.26 62.10 1.05 - 0.28 
December 14 3.69 61.76 0.29 36.48 0.88 0.59 - 
January 14 4.49 78.32 0.36 20.5 - 0.82 - 
February 14 7.14 24.96 - 73.83 - 1.21 - 
March 14 14.21 4.39 1.25 90.62 0.62 - 3.12 

Mangroves 
in Bokem 

April 14 5.24 68.89 - 25.38 4.83 0.60 0.30 
May 14 16.69 17.67 1.02 79.97 - - 1.34 
June 14 13.23 14.21 1.15 84.15 - - 0.49 
July 14 14.23 14.29 2.39 83.11 - - 0.21 
August 14 12.11 17.62 15.17 65.91 1.08 - 0.22 
September 14 13.21 10.14 1.30 88.25 0.16 - 0.15 
October 14 9.01 14.44 0.39 83.19 0.10 - 1.88 
November 14 8.28 40.75 0.38 57.35 0.39 - 1.13 

December 14 4.89 45.34 0.98 51.23 0.49 0.49 1.47 
January 14 4.97 75.45 2.89 18.82 1.19 0.17 1.48 
February 14 12.32 19.72 0.86 76.50 0.86 - 2.06 
March 14 21.27 11.30 1.24 86.34 0.82 - 0.30 
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However, this differed in other habitats, where they 

consumed only one food type, mollusks. In December, 

microalgae emerged as the main food source for banana 

prawns in estuarine, mangrove habitats in Yobar, and sandy 

beaches in Payum (Table 2). In sandy beach habitats of 

Lampu Satu and mangrove habitats in Bokem, microalgae, 

and mollusks were the primary food sources. In January, 

there was a pattern of change in all habitats, shifting to 

consuming microalgae (Table 2). In February, microalgae 

serve as the main food source in estuarine habitats. 
However, in nearby habitats, such as sandy beaches in 

Lampu Satu and mangrove habitats in Yobar, the primary 

food sources are microalgae and mollusks. In sandy beach 

habitats in Payum and mangrove habitats in Bokem, 

mollusks were found as the main food source. In March, 

the food habits in estuarine habitats shifted from the 

previous month, with mollusks becoming the main food 

source. This pattern was also observed in other habitats, 

where mollusks are the primary food source. 

Aside from being a complementary food, mangrove 

leaves were also utilized as supplementary food, although 
not found every month (Table 2). Another food source, 

macrophytes, namely moss, was only found as a 

complementary food in the mangrove habitats in Bokem 

during April (Table 2). Macrophytes, serving as both 

complementary and supplementary food, were not found 

every month during data collection. In addition to the diet 

above, banana prawns consume larval prawn pieces as a 

complementary food (4-40%) in the estuarine habitat in 

January, and in the sandy beach habitat in May and July, 

while not found in other habitats (Table 2). Furthermore, 

prawn larvae fragments also serve as supplementary food 
(<4%) and were not found every month (Table 2). Fish 

larvae were found as a complementary food in sandy 

coastal habitats at Lampu Satu in August and Payum in 

June (Table 2). These fish larvae also act as supplementary 

food and were not found every month (Table 2). 

The size of banana prawns found in estuarine habitats 

consists of two dominant sizes, namely juveniles (<32 

mmCL) and sub-adults (<38.7 mmCL). Juveniles were 

found for 5 months, sub-adults were also found for 5 

months, and adults (>38.7 mmCL) were only found for 1 

month out of a total of 11 months of data collection. In the 

sandy beach habitat at Lampu Satu, juveniles (<32 mmCL) 
dominate and were found for 5 months, while sub-adults 

(<38.7 mmCL) were only found for 4 months, and adults 

(>38.7 mmCL) were only found for 2 months out of the 

total 11 months of data collection. The mangrove habitat in  

Yobar was dominated by sub-adult prawns (<38.7 mmCL) 

found during 6 months of data collection. Juveniles (<32 

mmCL) were only found for 2 months, while adults (>38.7 

mmCL) were found for 4 months out of a total of 13 

months of data collection. The sandy beach habitat in 

Payum was dominated by sub-adult prawns (<38.7 mmCL) 

found during 8 months. For juvenile sizes (<32 mmCL), 

they were only found for 2 months, and for adult sizes 

(>38.7 mmCL), they were recorded for 4 months, with a 

total data collection period of 13 months. In the mangrove 
habitat in Bokem, adult prawns (>38.7 mmCL) were caught 

for 7 months, while sub-adults (<38.7 mmCL) were 

recorded for 5 months; no juveniles were found. The total 

data collection time was 12 months.  

Food habits in each habitat and their relationship with 

catches 

Meanwhile, food habits based on habitats, discovered, 

the main food for banana prawns in estuary habitats and 

sandy beaches in Lampu Satu were microalgae and 

mollusks. In contrast, in mangrove habitats in Yobar, sandy 

beaches in Payum, and mangrove habitats in Bokem, the 
main food consisted of mollusks, while supplementary food 

included mangrove leaves, macrophytes, pieces of fish, and 

prawn larvae (Table 3).  

Based on the distribution of mollusk abundance, it is 

known that the highest abundance of mollusks was 

obtained in mangrove habitats from April to September 

(Figure 2). Although the abundance in the following month 

was lower than in September and followed by other 

habitats, it increased again in February until March and was 

followed by other habitats. This also shows that the 

abundance of mollusks in the estuarial habitat and sandy 
beach in Lampu Satu was low compared to the other three 

habitats (Figure 2).  

The percentage of mud obtained in low estuarine 

habitats below 50%, with the highest percentage reaching 

26.59%, was found in March (Figure 3). In the sandy beach 

habitats of Lampu Satu and Payum, low a percentage of 

mud below 50% was obtained, with the highest percentage 

reaching 27.55-27.96%. This percentage was obtained in 

September in the sandy beach habitat of Lampu Satu and in 

August in the sandy beach habitat of Payum (Figure 3). 

Meanwhile, in the mangrove habitats in Yobar and Bokem, 

the percentage increased from the previous three habitats, 
although still below 50%, with the highest percentages 

reaching 33.26% in mangrove habitats at Yobar and 35.15% 

in mangrove at Bokem (Figure 3).  
 

 

Table 3. Food habits in each habitat and their relationship with catches 
 

Habitats 

Index of Preponderance (IP) 
Average prawn 

catch (kg) 
Microalgae  

(%) 

Mangrove 

leaves (%) 

Mollusks 

(%) 

Macrophytes 

(%) 

Prawns 

larvae (%) 

Fish larvae 

(%) 

The estuary of the Maro River 50.71 0.44 45.30 0.27 2.55 0.73 6.25 
Sandy Beach at Lampu Satu 42.86 0.45 51.97 0.56 2.95 1.21 6.44 

Mangroves at Yobar 39.91 1.45 56.92 0.32 0.77 0.63 8.35 
Sandy Beach at Payum 33.82 0.43 64.20 0.31 0.17 1.07 7.27 
Mangroves at Bokem 29.16 2.32 66.69 0.80 0.11 0.92 11.19 
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The water turbidity obtained in this study falls within 

the high category (above 5 NTU). As indicated by this 

study, the highest turbidity was obtained in the mangrove 

habitat of Bokem, increasing from March to May, then 

decreasing until January, and increasing again until March 

(Figure 4). In the estuarine habitat at the mouth of the Maro 

River, the turbidity was lower compared to all the habitats 

studied. Although it peaked at 765 NTU in September, the 

turbidity decreased the following month and increased 

again in February and March (Figure 4). Similar patterns 
were observed in other habitats, including sandy beaches in 

Lampu Satu, mangroves in Yobar, and sandy beaches in 

Payum (Figure 4). 

In statistical tests using Pearson correlation (Table 4), 

microalgae correlate negatively with the catch, namely 

banana prawn. Other types of food, such as mangrove 

leaves, were found to correlate positively with the catch. 

Similarly, for mollusks as a food type, a positive 

correlation with the catch was found. Microphytes, 

according to the statistical tests, correlate negatively with 

the catch. Whereas the food types of prawn larvae and fish 

both show negative correlations with the catch. The 

Pearson correlation on oceanographic parameters indicates 

that water turbidity correlates positively with catch results. 

Other variables, such as mud substrate and mollusk 
abundance, were found to correlate positively with catch 

results. Meanwhile, the relationship between mollusk 

abundance obtained in the field and the percentage of 

mollusks found in the stomachs of banana prawns shows a 

positive correlation. 

 

 

 

 
 

Figure 2. Distribution of mollusk abundance during the research 

 

 

 

 
 

Figure 3. Percentage of mud during the research 
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Figure 4. Distribution of water turbidity during the study 
 

 
Table 4. Pearson correlation on types of food, oceanographic parameters, and food availability 

 

Variables tested 
Pearson 

correlation 
Category 

Correlation of type of food with catch.   
Microalgae -.701 Negative correlation 

Mangrove leaves  .193 Positive correlation 
Mollusks .713 Positive correlation 
Macrophytes -.027 Negative correlation 
Prawn larvae -.344 Negative correlation 
Fish larvae -.027 Negative correlation 

Correlation of oceanographic parameters with catch   
Water turbidity .490 Positive correlation 
Mud substrate .001 Positive correlation 
Abundance of mollusks (biology) .411 Positive correlation 

Correlation of mollusk abundance with the percentage of mollusks in prawn stomachs .709 Positive correlation 

 
 
 

Discussion 

Prey conditions  

The type of food was the dominant factor determining 

the integrity of food items ingested by the banana prawns 

(prey condition) (Table 1). The fragmentation of 

microalgae was low as algae tissue is soft and easily 

ingested, with 76.12% remaining intact in the prawn 
stomach (Pattarayingsakul et al. 2019). P. merguensis can 

swallow its prey efficiently without requiring a large 

amount of energy. This is because the food captured by its 

periopods or legs was inserted into the mouth, and small 

digestible pieces were passed through the digestive tract. 

However, large-sized prey were reduced in size by the 

mandibles and the tips of the upper jaw ( Hunt et al. 1992; 

Silva et al. 2019). A few studies have also explained that 

ingestion takes place quickly, and microalgae reach the 

stomach intake due to their small size and protective layer 

in the stomach, which prevents physical damage during 

ingestion (Pattarayingsakul et al. 2019). In addition, the 
silica content of microalgae makes their physical structure 

difficult to decompose (Mooij et al. 2016; Ahmed et al. 

2017). The same type of foods were found whole, their 

small size not requiring prawns to chew them (Lima et al. 

2014). Large food types require fragmentation to be 

ingested. For mollusks, the other dominant prawn food 

type, 97.46 % found in prawn stomachs were masticated 

(Table 1). Banana prawns eat mollusks that are relatively 

small in size, either mollusk species that are small and 

fragile or early life-stage species whose shells are soft and 
fragile because the content of CaCO3 from a shell is 

rudimentary and easily broken (Ahmed et al. 2017; Kintsu 

et al. 2021; Škundrić et al. 2021). In addition, banana 

prawns have a deep tooth structure capable of chewing 

food prior to ingestion (Vance and Rothlisberg 2020). The 

penaeid prawn also has strong claws to break their prey, 

including cracking the shells of mollusks (Varadharajan 

and Soundarapandian 2013). As Pattarayingsakul et al. 

(2019) explain, decapod crustacean stomachs have a filter 

that selects food that passes further down the digestive 

tract. Large particles must be masticated and digested to 

pass the filter, while small particles pass and enter the 
digestive tract.  

Using a pair of legs with chelae and the prawn’s 

mouthparts, banana prawns manipulate and tear mangrove 



LANTANG et al. – Food habits of banana prawn 

 

1563 

leaves into edible pieces able to be ingested and digested in 

the stomach efficiently (Kim et al. 2015; Ocasio-Torres et 

al. 2015). The presence of fragmented pieces expands the 

surface area exposed for digestive enzymes to facilitate 

easy digestion (Rubio-Ríos et al. 2017). The presence of 

food that is not whole but recognizable was facilitated by 

the habit of banana prawns manipulating prey into sizes 

that are easily put in the mouth (Hunt et al. 1992). Prawns 

have legs called maxillipeds with chelae that grasp and tear 

their prey apart (Hunt et al. 1992; Kembaren and Ernawati 
2015). In addition, the morphological structure of 

maxillipeds influences food intake and food habits (Kim et 

al. 2015).  

Food habits of banana prawns every month about prey 

availability  

The increase in food habits in microalgae from March 

to April (Table 2) was. also indicated consistently low 

numbers of mollusk abundance ranging from 18 ind/m2 to 

29.2 ind/m2, except in March in the mangrove habitat in 

Yobar, where the abundance reached 44 ind/m2 (Figure 2). 

This suggests that banana prawns selectively utilize the 
available food in the water (Lantang and Merly 2017; 

Sentosa et al. 2018). The consumption of microalgae as 

feed by penaeid prawn was not only found in this study but 

also by Varadharajan and Soundarapandian (2013), 

However, it was not found in the study by Sentosa et al. 

(2018). In May, microalgae dominated only in estuarine 

habitats, attributed to changes in the abundance of available 

food within these habitats. In estuarine habitats with the 

lowest mollusk abundance, only 18.80 ind/m2, banana 

prawns in this habitat utilized available microalgae as their 

primary food source (B-Béres et al. 2023). In different 
habitats, there was a change in the abundance of mollusks 

from the previous month, ranging from 26.80-112 ind/m2 

(Figure 2). Therefore, the shift in food sources from 

microalgae to mollusks was driven by the availability of 

mollusks in the waters (Lantang and Merly 2017). The 

relationship between the abundance of mollusks obtained 

in the field and the mollusks found in the stomach of 

banana prawns indicates a positive correlation (Huang et al. 

2024). This suggests that if the abundance of mollusks 

increases, the percentage of mollusks found in the prawn's 

stomach will also increase, and vice versa (Table 4). 

However, in some cases, different occurrences happen, 
with banana prawns found consuming microalgae despite 

an increase in mollusk abundance. However, this was 

related to the size of prawns in each habitat, where 

juveniles still consume microalgae, unlike mature prawns, 

which predominantly consume mollusks (Gutierrez et al. 

2016; Vance and Rothlisberg 2020). Furthermore, there is a 

selection of food that will be consumed, where preferred 

food will still be consumed even though its quantity 

decreases in the water, and to avoid food competition 

during predation (Sentosa et al. 2018). In July, the mollusk 

abundance data did show an increase in all observed 
habitats, although not reaching the highest value (Figure 2). 

This indicates that the food source for banana prawns can 

be consistent across all habitats, depending on the 

environment’s carrying capacity, particularly regarding the 

availability of sufficient food to support the organisms 

(Sentosa et al. 2018). In the following month, August, the 

presence of mollusks in the mangrove habitat demonstrates 

that the mangrove habitat provides a suitable environment 

for them (Hasidu et al. 2020). It presents the same data in 

different habitats as the previous month, with mollusks as 

the primary food source. Compared to the data on mollusk 

abundance in estuarine habitats in September, which 

showed a relatively high abundance of 82.80 ind/m², 

banana prawns consumed mollusk and microalgae as 
observed in their stomachs. Observations over 11 months 

reveal that adult prawns inhabit this habitat, especially in 

September. Therefore, the increased consumption of 

mollusks during that month, in addition to the high 

abundance of mollusks, is also due to the presence of adult 

prawns. Regarding the finding that microalgae are also a 

primary food source in this area, it was caused by the fact 

that this habitat is a living space for juvenile and sub-adult 

prawns (Lantang et al. 2023). Although the diet was 

extensive, juveniles and sub-adults consumed microalgae 

as food compared to adult prawns (Li et al. 2016). One 
factor that affected the breadth of the diet was the width of 

the mouth; the wider the mouth, the wider the food 

consumed (Kwak et al. 2015; Aguilar-Betancourt et al. 

2017). The presence of mature prawns in September was 

associated with the availability of food due to the increased 

abundance of mollusks and increased water turbidity 

(Lantang et al. 2023). Meanwhile, the percentage of mud is 

still low, only 20.58%, so these two variables are the ones 

influencing the presence of mature prawns in estuarine 

habitats. Lantang and Pakidi (2015) explain that the 

availability of food sources in coastal areas to support 
larvae and juveniles was elucidated. They found that there 

were 14 species of phytoplankton genus in estuarine 

habitats, 14 species on sandy beaches in Lampu Satu, 12 

species in mangrove habitats at Yobar, and 11 species in 

mangrove habitats at Bokem. Although the number is still 

relatively low, there are other food sources available for 

prawns. Varadharajan and Soundarapandian (2013) 

reported that Penaeus monodon Fabricius 1798, a penaeid 

prawn at the larval stage, does not engage in predation. 

During the zoea to mysis stages, it feeds by filtering 

phytoplankton and zooplankton. In the post-larval stage, 

this prawn consumes phytoplankton, polychaetes, 
mollusks, and small crustaceans such as crabs and small 

prawns. From the post-larval to juvenile stages, it feeds on 

mollusks, crustacean remnants, detritus, mud, and fish. 

Additionally, P. monodon was referred to as a bottom-

feeding omnivorous that preys on seaweed, algae, various 

crustaceans, mollusks, detritus, sand, mud, and fish. 

In December, microalgae served as the main food for 

banana prawns in estuarine, mangrove habitats in Yobar, 

and sandy beaches in Payum. In the sandy coastal habitats 

of Lampu Satu and mangrove habitats in Bokem, the main 

food consisted of microalgae and mollusks (Table 2). The 
shift in food habits observed in the sandy beach habitat in 

Lampu Satu and mangroves habitat in Yobar was attributed 

to the decline in mollusk abundance within these habitats. 

Consequently, prawns started consuming microalgae, 

which had increased in the surrounding waters (Gutierrez et 



 BIODIVERSITAS  25 (4): 1554-1569, April 2024 

 

1564 

al. 2016). The decline occurred not only in these two 

habitats but also in other habitats. This indicates a selection 

of the desired type of food, so even though it had decreased 

in availability, it was still consumed by banana prawns 

(Lantang and Merly 2017). In estuarine habitats, this case 

also occurred in September, when mollusk abundance 

increased, but the main food sources were still found in two 

types of food, namely mollusks and microalgae. The food 

habits of penaeid prawns can vary depending on 

environmental conditions and food availability, as 
explained by Varadharajan and Soundarapandian (2013). 

Regarding food types, Singh (2020) explains that aquatic 

organisms' food was divided based on four criteria. Firstly, 

natural food consumed and preferred by aquatic organisms 

in their natural habitat was the main food. This indicates 

that this type of food is a favorite for aquatic organisms. 

Secondly, if food is abundantly available in the water and 

consumed by aquatic organisms, it is called secondary 

food. This indicates that aquatic organisms do not always 

consume this food unless it is plentiful in the water. 

Thirdly, food that enters the digestive tract coincidentally 
with other food is called incidental food. Fourthly, food is 

eaten by aquatic organisms to survive during extreme 

conditions when primary food is no longer available in the 

water. According to Samad et al. (2022), food was 

categorized into three main categories: main food is the 

dominant food consumed by the prawn, complementary 

food is consumed in small amounts, and supplementary 

food is the least consumed. Although there are several 

criteria for food division, they are essentially the same in 

explaining this matter. From the explanation, it can be seen 

that food was divided into the most frequently consumed or 
dominant foods. This is due these foods are favorites and 

readily available in nature, as well as the least consumed 

foods because there other foods are available. Therefore, 

according to Samad et al. (2022), classifying food into 

three categories aims to explain the percentage of food 

found in the stomach according to the existing values. 

These categories include main food (if IP is in the range 

>40%), complementary food (if IP is in the range 4-40%), 

and supplementary food (<4%). 

In January, food habits changed in all habitats, with 

increased microalgae consumption due to decreased 

mollusk abundance during that month (Gutierrez et al. 
2016). This decline in mollusk abundance occurred in all 

habitats with abundance below 20.50 ind/m2 (Figure 2). In 

February, there was no change in food habits in the 

estuarial habitat from the previous month due to predation 

on microalgae. This is because this region is rich in 

nutrients and coincides with increased rainfall, thereby 

causing the abundance of microalgae to continue increasing 

(Lantang and Pakidi 2015; Pickens et al. 2021). Another 

thing to consider is that the prawn caught are relatively 

small and their diet consists of microalgae. This 

phenomenon was associated with the month of data 
collection, as smaller sizes appear in December and persist 

until February (Hargiyatno et al. 2015; Gutierrez et al. 

2016). In other habitats, food availability in mollusks in 

waters, such as in sandy beach habitats of 36.4 ind/m² and 

mangrove habitats in Bokem of 83.60 ind/m², increases 

mollusk consumption (Figure 2). In March, the main food 

is mollusks due to the increasing abundance of these foods 

in the waters from 63-120 ind/m² (Gutierrez et al. 2016). 

In other food sources, specifically mangrove leaves, it 

is interesting to note that they were consumed by banana 

prawns as a complementary food (4-40%) in June (9.41%) 

and August (4.52%) in mangrove habitats in Yobar. This 

also occurred in August (15.7%) in mangrove habitats at 

Bokem, when microalgae consumption was low, making 

mollusks their primary food source. Except in June at 
mangrove habitats in Yobar, where the primary food was 

still found to be microalgae (41.1%) and mollusks 

(48.22%) (Table 2). This occurred because banana prawns 

substituted their food source (microalgae) with mangrove 

leaves (Tavares et al. 2015). The mangrove leaves are often 

found on the prawn stomach, and the highest ones were 

obtained from the prawn caught in the mangrove habitat in 

Bokem, mangrove habitats in Yobar, sandy beaches in 

Payum and estuaries. The lowest in the sandy beach habitat 

in Lampu Satu. If reviewed according to food availability, 

the banana prawn food can be associated with its 
environment (Sentosa et al. 2018). In this case, mangrove 

leaf consumption increases in mangrove areas (Tavares et 

al. 2015). Plant leaves were often found in the stomachs but 

with a low percentage (Samad et al. 2022). In April, other 

foods, such as macrophytes, were found as complementary 

foods in the Bokem mangroves. Macrophytes in a habitat 

are vital components, provide many benefits as food, and 

are affected by herbivores in seawater and freshwater 

habitats (Bakker et al. 2016; Thomaz 2021). Macrophytes 

were frequently discovered in the stomachs of banana 

prawns captured in mangrove habitat areas in Bokem, 
mangrove habitats in Yobar, sandy beaches in Payum, and 

least in sandy beach habitats in Lampu Satu and estuaries. 

This suggests the influence of prawn size on their 

consumption of this feed (Table 2). This data also indicates 

that prawn larvae, as complementary food, only occur in 

estuarine habitats in May and January, and on the sandy 

beach in Lampu Satu in May and July. In contrast, they 

were not found in other habitats. This relates to food, where 

prawn larvae are more abundant in estuarine areas and 

areas adjacent to estuaries (Lantang and Merly 2017; 

Vance and Rothlisberg 2020; Widiani et al. 2021). 

Therefore, the consumption of these foods increases in both 
habitats (Vance and Rothlisberg 2020). Additionally, 

pieces of prawn larvae were utilized as supplementary 

food, albeit found at a low percentage (Sajana et al. 2019; 

Majeed et al. 2022). Predation in prawn larvae is often 

observed in sandy beach habitats in Lampu Satu, mangrove 

habitats in Yobar, estuaries, and sandy beaches in Payum. 

It is lowest in mangrove habitats in Bokem. The food 

habits of prawn larvae involve cannibalism, where banana 

prawns prey on smaller or weaker individuals (Kim et al. 

2015; Sentosa et al. 2018). The occurrence of cannibalism 

in penaeid prawns was caused by the lack of food in the 
waters or empty stomach conditions, as well as a high level 

of aggressiveness to attack and kill the weak (Varadharajan 

and Soundarapandian 2013).  

 The data show that banana prawns eat fish larvae as a 

complementary food, coinciding with the absence of prawn 
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larvae in the stomach. This indicated that banana prawns 

replaced prawn larvae by preying on fish larvae. 

Additionally, they exhibit cannibalistic behavior by preying 

on fish larvae (Kim et al. 2015). This is also caused by the 

increased prawn size and improved ability to catch moving 

prey, which consume larger food items such as fish larvae 

(Aguilar-Betancourt et al. 2017). The highest consumption 

of fish larvae was found in banana prawns captured in the 

mangrove habitat in Bokem, during twelve months of data 

collection. In the estuarine habitat, sandy beaches in Lampu 
Satu, and mangrove habitat in Yobar, it was found for ten 

months. The lowest was found in the sandy beach habitat in 

Payum, for eight months. This differs from the 

consumption of prawn larvae, which increases in banana 

prawns in estuarine habitats, and this was related to the 

function of the estuarine area as a nursery ground for 

larvae, making them easy to find (Momeni et al. 2018; 

Vance and Rothlisberg 2020). 

Food habits and their relationship with catches in each 

habitat 

In the estuarine habitats and sandy beaches of Lampu 
Satu, banana prawns have been observed to consume 

microalgae and mollusks (Table 3). This behavior was 

attributed to the abundance of food in their habitat, 

particularly microalgae, and their ability to utilize food 

even in limited quantities (Lantang and Merly 2017). The 

number of mollusks decreased in waters with an abundance 

of only 36.71 ind/m2, so prawns utilize the feed available in 

their habitat (Sentosa et al. 2018). The abundance of 

mollusks was relatively low in these two habitats compared 

to others. Therefore, banana prawns did not obtain the 

appropriate amount and type of food (Lantang and Merly 
2017). This can trigger movement in prawn populations 

due to food availability (Mane et al. 2018). The size of 

prawns caught in estuary habitats was dominated by 

juveniles (<32 mmCL) and sub-adults (<38.7 mmCL), as 

evidenced by the finding of the smallest carapace size of 

19.4 mmC (Hargiyatno et al. (2015). In the sandy beach 

habitat of Lampu Satu, prawns with carapace sizes <38.7 

mmCL as sub-adults (Hargiyatno et al. 2015). The 

distribution of size and habitat in this study was also found 

in other penaeid prawns, such as P. monodon, where 

juveniles inhabit estuarine environments, while sub-adults 

typically move to coastal areas (Varadharajan and 
Soundarapandian 2013). From this size, it can be seen that 

there were still juvenile or small prawns present and 

although the variety of food started to change, microalgae 

was still necessary as a food source (Gutierrez et al. 2016; 

Santosa 2019). Microalgae are essential organisms as live 

feed for certain organisms such as crustaceans and certain 

fish species due to their high content of protein, omega-3, 

carotenoids, and fatty acids (Tanyaros et al. 2016; Maizatul 

et al. 2017; Haoujar et al. 2022). So, the food habits of 

microalgae in the two habitats were also related to 

nutritional needs (Maizatul et al. 2017; Rachmansyah et al. 
2021). In relation to size, which is juvenile, food in 

microphagous such as microalgae is very important and 

suitable for the needs of penaeid prawns, especially when 

other food is not available, although this has not been 

tested (Hunt et al. 1992). While mollusks serve as food for 

sub-adult and adult prawns, offering a wider range of food 

options than to juveniles (Sentosa et al. 2018). The 

predation phase on mollusks begins during the postlarval 

stage, with prawns consuming shellfish and snail larvae. At 

this stage, prawns were more aggressive in foraging than in 

the previous phase (Kwak et al. 2015). Two types of food 

were found in estuarine habitats due to increasing sizes and 

followed by a greater variety of foods consumed by 

penaeid prawns (O’Brien 1994). 
The lowest turbidity among all habitats was recorded in 

these two habitats, ranging from 436.89-479.79 NTU, with 

mud comprising only 14.61-14.39% (Figure 3 and Figure 

4). The Pearson correlation also indicates that turbidity and 

mud are positively correlated with the presence of banana 

prawns (Table 4) (Huang et al. 2024). This positive 

correlation suggests that an increase in water turbidity and 

mud will support the presence of banana prawns in the 

waters, implying an increase in catch yields. The 

correlation between turbidity, mud percentage, and food 

elucidates that banana prawns exhibit a preference for 
waters with high turbidity and predominantly mud 

substrates (Silaen and Mulya 2018; Lorencová and Horsák 

2019). This occurs not only in banana prawns but also in 

another prawn species, Penaeus indicus H.Milne Edwards 

1837, as Plagányi et al. (2021) reported. This relates to 

food availability in mollusks, which increases in waters 

with high turbidity and mud substrates and is favored by 

mollusks, especially gastropods (Silaen and Mulya 2018; 

Widiani et al. 2021). Therefore, these changes will cause 

prawns to move due to their limited tolerance to 

environmental changes, insufficient food, and the types of 
food unsuitable for banana prawns' size. As a result, this 

affects the low catch in these two habitats (Vance and 

Rothlisberg 2020).  

Mollusks dominate as the primary food source in 

mangrove habitats at Yobar, sandy beaches at Payum, and 

mangrove habitats at Bokem (Gutierrez et al. 2016). This 

dominance was attributed to habitat conditions influenced 

by environmental variables, including increased turbidity 

ranging from 582.08 NTU-869.53 NTU, and a 

corresponding rise in mud percentage from 13.53-22.04% 

(Figure 3 and Figure 4). This facilitates banana prawns in 

finding food, namely burrowed mollusks in mud or sand, 
while avoiding predators (Lorencová and Horsák 2019; 

Hasidu et al. 2020; Penning et al. 2021). The low 

correlation value of mud substrate according to Pearson 

correlation (Huang et al. 2024), is caused by the still low 

percentage of mud compared to sand (Table 4). This results 

in banana prawns not obtaining the desired environment, 

which is a higher percentage of mud than sand (Kenyon et 

al. 2004). The abundance of mollusks in the mangrove 

habitat in Yobar and on the sandy beach in Payum ranges 

from 48.64-50 ind/m2 (Figure 2). The mangrove habitat in 

Bokem, with an abundance of 77.43 ind/m2, enables 
prawns to consume more mollusks than other habitats. This 

study differs from Mane et al. (2018), who state that 

prawns obtain their best food in estuarine areas. However, 

our study found that prawns thrive in mangrove habitats, 

particularly in the Bokem area. This disparity can be 
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attributed to variations in research locations and the types 

of prey identified. For instance, Mane et al. (2018), 

reported the presence of polychaetes in offshore and 

nearshore low-depth waters, which were not found in this 

study. Nevertheless, similar findings were observed in 

estuarine habitats, where both studies identified mollusks, 

predominantly gastropods, as the primary food source for 

prawns. 

In the mangrove habitat in Yobar and sandy beach in 

Payum, the dominance of prawns with carapace size <38.7 
mmCL was observed, which included sub-adult prawns, 

whereas, in the mangrove habitat in Bokem, prawns with a 

size >38.7 mmCL were identified as adult prawns 

(Hargiyatno et al. 2015). The size of the banana prawns in 

the mangrove habitat in Yobar, although classified as sub-

adult, was larger than those found in the estuarial habitat 

and sandy beach in Lampu Satu and Payum. The sub-adult 

and adult sizes that dominate the prawns caught in these 

three habitats, with a wider variety of food, did not even 

dominate in consuming microalgae (Lantang and Merly 

2017). This is caused by the change in the feeding pattern 
of adult P. merguensis, which begins to reduce small-sized 

prey as its food (Wassenberg and Hill 1993). Therefore, the 

food habits of mollusks reveal four main points. First, the 

banana prawn is an opportunistic animal that utilizes 

available food in its environment, whereas mollusks are 

organisms often abundant in water (Mane et al. 2018). 

Second, the increase in banana prawn size corresponds to a 

wider mouth opening, prompting prawns to transition to 

larger and more diverse diets. They can even take 

advantage of various types of food available in their 

environment, including preying on mollusks (Kwak et al. 
2015; Aguilar-Betancourt et al. 2017). At this stage, organs 

such as clamping legs, teeth, and jaws function effectively 

to break the shells of mollusks and consume their flesh 

(Lima et al. 2014). Third, the increasing consumption of 

mollusks in adult prawns indicates that during this phase, 

the nutritional requirement, particularly protein, is 

escalating, and mollusks serve as a significant source of 

essential nutrients (Ab Lah et al. 2017; Tabakaeva et al. 

2018; Bityutskaya et al. 2021). Fourth, the increasing need 

for nutrition is influenced by the life stage, where after the 

adult phase, it continues to the spawning phase on the sea, 

which requires considerable energy (Mane et al. 2018; 
Momeni et al. 2018; Vance and Rothlisberg 2020; Matmor 

et al. 2022). The increase in mangrove leaf consumption 

indicates that prawns replace their food source from 

microalgae to plants (Tavares et al. 2015). The results 

demonstrate the significant role of habitat for prey, 

particularly in mangrove habitats, as banana prawns can 

utilize them directly (Eddy et al. 2017; Sentosa et al. 2018).  

Based on the food habits (Table 3), it is evident that the 

catch of banana prawns increases with the increase in their 

food source, namely mollusks (Gutierrez et al. 2016). This 

is because mollusks are one of the important types of food 
for penaeid prawns. In fact, in the study by Sentosa et al. 

(2018), it was stated that 71.9% of the food found in the gut 

of banana prawn prawns is mollusks. However, there was a 

slight decrease in catches observed in the sandy beach 

habitat in Payum, which showed an increase compared to 

the estuarial habitat and sandy beach in Lampu Satu. The 

highest catches were obtained in mangrove habitats in 

Bokem, surpassing catches in all other habitats. The 

Pearson correlation results indicate that mollusks have the 

highest positive correlation value among all tested food 

types (Table 4) (Huang et al. 2024). The increased 

consumption of food consisting of mollusks suggests that 

catch will increase if mollusk consumption increases, as 

observed in these three habitats (Gutierrez et al. 2016). 

This also answers the discovery of microalgae, which 
correlates negatively with catch results (Table 4) (Huang et 

al. 2024). This was caused by the dominance of sub-adult 

prawns in almost all habitats, except in the mangrove 

habitat in Bokem with adult prawns and in Lampu Satu 

with juveniles. Meanwhile, in estuarine habitats, although 

dominant juveniles were found, sub-adults also dominate 

those areas. Therefore, that size is no longer dominant in 

consuming this food (Sentosa et al. 2018), although 

monthly data reveals that the main food is microalgae. One 

reason is the low abundance of mollusks and also the size 

of the predators consuming this food is juvenile 
(Varadharajan and Soundarapandian 2013). Despite being 

juvenile, consumption of microalgae still occurs (Gutierrez 

et al. 2016). Therefore, according to the results of statistical 

tests, if microalgae increase, the catch yield will decrease 

due to the inadequate availability of food that no longer 

matches the prawn size. This research also indicates that 

the increasing consumption of microalgae, caused by the 

low abundance of mollusks, occurs in estuarine and sandy 

coastal habitats in Lampu Satu. The impact is that prawns 

consume available food in their environment, including 

microalgae, to avoid food competition (Bhakta et al. 2019). 
On the other hand, the consumption of mangrove leaves 

correlates positively (Huang et al. 2024), indicating that an 

increase in mangrove leaf consumption will enhance catch 

yields (Table 4). These findings reaffirm the role of 

mangrove habitat as a food provider (Vance and 

Rothlisberg 2020). Other food sources, namely 

macrophytes, prawn larvae, and fish larvae, were found to 

have a negative correlation with catch yields (Huang et al. 

2024). This is because these three food sources only serve 

as supplementary food and were not consumed every 

month, as indicated by the collected data (Table 2). 

The three habitats serve as good locations due to the 
positive correlation between mollusks and increased catch 

yields, driven by the highest abundance of mollusks, 

especially in the mangrove habitat in Bokem, as indicated 

by this research (Huang et al. 2024). This phenomenon can 

be attributed to the movement of banana prawn 

populations, transitioning from other habitats as sub-adult 

prawns to continue their life cycle as adult prawns in this 

specific habitat (Vance and Rothlisberg 2020). This 

movement was supported by food availability, which was 

determined by the quantity and type of mollusks found in 

abundance in this area (Mane et al. 2018). Thus, the 
mangrove habitat in Bokem serves as a residence for adult 

prawn populations, facilitated by ample food availability, 

before they migrate to deeper waters to complete their life 

cycle (Hargiyatno et al. 2015; Momeni et al. 2018; Vance 

and Rothlisberg 2020). The role of habitat is to protect prey 
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with suitable vegetation such as roots, stems, branches, and 

leaves, which serve as shelters and natural habitats (Meager 

et al. 2005; Tavares et al. 2015; Taylor et al. 2018; 

Lorencová and Horsák 2019; Hasidu et al. 2020). Banana 

prawn is a natural predator of mollusks (Mane et al. 2018). 

If the mollusk population is abundant, prawns will easily 

access plentiful food resources (Gutierrez et al. 2016). This 

could increase the banana prawn population inhabiting the 

habitat and provide valuable information for optimizing 

prawn fishery resources. 
In conclusion, 76.12% of microalgae were found intact 

in the stomachs of banana prawns, while 97.46% of 

mollusks were not intact or dismembered. Among other 

food items, such as mangrove leaves, macrophytes, pieces 

of prawn larvae, and fish larvae, 100% were found to be 

crushed or dismembered. The main food for banana prawns 

in estuarial habitats and sandy beaches in Lampu Satu were 

microalgae and mollusks. Conversely, in mangrove habitats 

in Yobar, sandy beaches in Payum, and mangrove habitats 

in Bokem, mollusks were the main food, with microalgae 

serving as a complementary food. In all habitats, leaves, 
macrophytes, prawn larvae, and fish were found only as 

supplementary food sources. This disparity was attributed 

to the varying availability of food in each habitat and 

differences in size, with sub-adults and adults 

demonstrating a wider dietary range than juveniles. The 

catch of banana prawns increases with a rise in mollusk 

consumption. 
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