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Abstract. Faisal TM, Akbar H, Putriningtias A, Putra SA. 2019. Short Communication: Community structure of prawns (Decapoda: 

Penaeidae and Palaemonidae) in mangrove inlets of Kuala Langsa, Aceh, Indonesia. Biodiversitas 20: 1306-1311. The aim of this 

research is to describe the structure of prawn community that found at mangrove inlets of Kuala Langsa (Aceh, Indonesia). The survey 

was done in August 2018. Sampling sites were defined as arbitrarily. Scope netting (mesh size 1 cm and diameter 100 cm) was used to 

sample the prawn community. Samples were analyzed and stored at The Primary Laboratory of Universitas Samudra, Kota Langsa, 

Aceh. Five species of prawns from two families (i.e., Decapoda: Penaeidae and Palaemonidae) were found, i.e., Penaeus monodon, 

Penaeus indicus, Metapenaeus monoceros, Penaeus vannamei, Palaemon sp. The most dominance species found is M. monoceros, and 

the most infrequently species found is Palaemon sp. Prawn community between sampling sites are found in a high level of similarity, 

with medium diversity and evenness index, and no dominance indicated. 
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INTRODUCTION 

Mangrove forests are a part of natural ecosystems that 

have an important role in the coastal environment and its 

surroundings. Mangrove forests can be used as a barrier to 

abrasion, waves, strong winds, seawater intrusion 

controllers, and land builders through a sedimentation 

process (Saenger 2002; Schaduw 2013). In the other hands, 

mangrove area is also used for various development 

purposes, e.g. tourism, marine culture, logging, settlements, 

and transportation (Bennett and Reynolds 1993; Dahdouh-

Guebas et al. 2000; Valiela et al. 2001; Schaduw 2013). 

The interaction between species in mangrove forests has an 

important role in the equilibrium of populations, 

communities and another process that occurs at the 

ecosystem level (Tomlinson 1994).  

Benthic organisms are also important for energy flow in 

mangrove ecosystem, can be seen from their abundance in 

this ecosystem (Woodroffe 1982; Sukardjo 2004; Hogarth 

2007, Sari et al. 2017). One of the benthic organisms that 

commonly found in the mangrove area is prawn 

(Crustacea: Decapoda). Staples et al. (1985) showed the 

larvae and juvenile prawn commonly found in the 

mangrove area. Prawns and other invertebrates inhabiting 

the mangrove ecosystem as a decomposer of mangrove 

litter. They mechanically process the litter (i.e., mangrove 

leaves and other parts) into smaller particles. This process 

makes expand the surface for decomposed by other 

microorganisms, e.g. amphipods, bacteria, fungi 

(Woodroffe 1982; Alongi 1994; Yulma et al. 2017; Sari et 

al. 2017). 

The coast of Kuala Langsa (Langsa City, Aceh, 

Indonesia) is an estuary and its surrounding of wetlands, 

mangrove forests, and inlet/river. It is experiencing semi-

diurnal tides with average ranges of 2,5 m (Sugiarti et al. 

2014), and the condition of the mangrove ecosystem in this 

area has a significant impact on the economic growth of the 

people community surroundings (Wetland International 

2009). Vegetation of mangrove forests in Kuala Langsa is 

around 7.837 hectares and dominated by Rhizophora 

species. The area of mangrove forests protected by the 

local regulation (local: qanun), and used as an ecotourism 

purpose (BPS 2015; Febri et al. 2017). A positive 

correlation between near-shore catches of prawn or shrimp 

and mangrove area has been reported. Mangrove forest act 

as nursery areas for larval and juvenile prawns and fishes. 

(Martosubroto and Namiin 1977; Sukardjo 2004). 

However, information regarding the abundance and 

diversity of mangrove prawn community in Aceh, 

especially in the Kuala Langsa are still unknown. Here, we 

try to present the diversity of prawn community that 

occupies mangrove vegetation in Kuala Langsa. This 

information is important for knowing crustacean diversity 

and as reference consideration for sustainable mangrove 

management in that area. 
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MATERIALS AND METHODS 

Study area 

This research was conducted in mangrove inlets of 

Kuala Langsa, Langsa City, Aceh, Indonesia. The sampling 

sites were defined arbitrarily by purposive sampling 

method (Singarimbun and Effendi 1982). Sampling sites 

were divided into three mangrove inlets with different 

environmental characteristics (see Figure 1). Station 1 at 6 

Km street, which has vegetation of mangrove forests 

adjacent to the fiber boat manufacture factory. Station 2 at 

Alur Badai, which nearly pristine from human activity with 

calm water. Station 3 at Simpang Lhee, which is not too 

dense mangrove vegetation (estimated to be one year old), 

and also heavy shipping traffic from Port of Kuala Langsa 

(see Supplementary Figure 1 for detail of study location).  

Procedures 

This research was conducted between June and August 

2018. Explorative description method was used to describe 

systematically characters of a particular population 

(Suryabrata 1993). Structure of the community will be 

calculated as diversity, evenness, dominance, and similarity 

index (Krebs 1989; Odum and Barrett 2004). Specimen 

collecting was done using scope netting (mesh size 1 cm, 

diameter 100 cm) in four weeks during low tide in the 

morning. Specimens then grouped base on morphological 

forms, collected representatively, and photographed, then 

preserved (70% alcohol) in the bottles with labeled-

containing information about the date and location (Pratiwi 

2008). The specimens were identified by external 

morphological characters (Cardover and Brick 1972). All 

collections were stored at Primary Laboratory of the 

Universitas Samudra, Kota Langsa, Aceh, for further study. 

Furthermore, the environmental parameters (i.e., 

temperature, salinity, pH, depth) also measured with in-situ 

devices (i.e., water checker, hand-refractometer, roll-

meter/rope) as supporting data. 

Data analysis 

The abundance of prawns calculated as a total number 

of individuals per unit area, i.e. 10 m x 10 m (Odum and 

Barrett 2004) (Equation 1). Biodiversity indexes were 

calculated from Shannon-Wiener diversity (H’) and 

evenness index (e) (Equation 2 and 3) to describe the 

species diversity and equitability (Odum and Barrett 2004). 

Where Simpson dominance index (C) was calculation form 

(Equation 4) for indicating the domination between prawn 

communities (Odum and Barrett 2004). The similarity 

index (S) used (Equation 5) to compare the level of 

similarity between two communities (Odum and Barrett 

2004). 

 

A = 
ni
xi   (1) 

 

A = Abundance 

xi = Individual number of species -i  

ni = Unit area of sampling site was used (10 m x 10 m) 

 

 

SUMATERA

MALAYSIA

 
  

Figure 1. Research area in mangrove inlets of Kuala Langsa. Red dots indicating the sampling sites: Station 1 (4°29'56.13"N, 98° 

0'2.04"E), Station 2 (4°31'15.36"N, 97°59'41.88"E), and Station 3 (4°30'25.10"N, 98° 1'7.64"E). Source: Google Earth 2018 
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H’ = 
N
ni

N
ni

2
1

log−   (2) 

 

H′  : Shannon-Wienner Diversity Index 

∞  : Species number 

ni  : Individual number of species -i  

N  : Total individual numbers of all species  

 

Diversity Index criteria based on Odum and Barrett 

(2004):  

H′< 1  : low diversity  

1≤ H′ ≤3 : medium diversity  

H′ > 3  : high diversity  

 

e = 
LogS

H '
  (3) 

 

e  : Evenness Index  

H’ : Shannon-Wienner Diversity Index 

S  : Number of species  

 

Evenness value ranges between 0 -1 (Krebs 1989):  

e > 0.6 : high evenness  

0.4 ≤ e ≤0.6  : medium evenness  

e < 0.4  : low evenness  

 

C = ( )2
N
ni   (4) 

 

C  : Simpson Dominance Index  

ni  : Individual number of species -i   

N  : Total individual number of all species  

 

Simpson Dominance Index criteria based on Odum and 

Barrett (2004):  

0 < C < 0.5 : No species dominance indicated  

0.5 > C > 1 : Species dominance indicated  

 

S = %1002 x
BA

C
+

  (5) 

 

S  : Similarity Index 

C  : Number of species from two sites  

A  : Number of species in 1st sampling site 

B  : Number of species in 2nd sampling site 

 

Similarity Index criteria based on Odum and Barrett 

(2004):  

1-30% : low  

31-60% : medium 

61-91% : high  

> 91% : very high 

RESULTS AND DISCUSSION 

Prawn community 

A total of 128 specimens were encountered during 

observation. Five species of mangrove prawns from two 

families were identified, i.e. Penaeus monodon Fabricius 

1798, Penaeus indicus H. Milne Edwards 1837, 

Metapenaeus monoceros (Fabricius 1798), and Penaeus 

vannamei Boone 1931 (Family: Panaeidae); Palaemon sp. 

Weber 1795 (Family: Palaemonidae). Generally, the most 

abundant and commonly found species (n = 32) is M. 

monoceros, this species often found in the muddy-sand 

substrate, while the least common is Palaemon sp. (see 

Figure 2). 

Prawn diversity 

Diversity index of prawn community in mangrove inlets 

of Kuala Langsa is about 0.55 to 1.00. Where the highest 

value found at Station 2 and the lower value found at 

Station 3. Evenness index showed that the lowest value 

found at Station 3 and the highest found at Station 1, (0.28 

and 0.43, respectively), and Simpson dominance index 

showed no indication of species dominance (0.09 -0.30) in 

mangrove inlets of Kuala Langsa (see Table 1). Prawn 

community between sampling sites also found in the high 

level of similarity (88.89 -100.00%). 

Environmental quality 

Environmental parameters in research location showed 

in good condition (see Table 2). pH concentration in an 

average of 8.2±0.1 and dissolved oxygen known about 

6.9±1.3. Water temperature during the surveyed is about 22 

to 24 °C, where the salinity measurement showed about 

20±1.2 psu. 

 

 
Table 1. Number of species found and biodiversity index of 

prawn community in mangrove inlets of Kuala Langsa, Aceh, 

Indonesia 

 

Family Species 
Station 

1 2 3 

Penaeidae Penaeus monodon 8 10 7 

 Penaeus indicus 9 12 7 

 Penaeus vannamei 12 10 - 

 Metapenaeus monoceros 10 15 7 

Palaemonidae Palaemon sp. 7 8 6 

      

Number of species  5 5 4 

Abundance (N = 128)  46 55 27 

Diversity Index  0.97 1.00 0.55 

Evenness Index  0.42 0.43 0.28 

Dominance Index  0.21 0.30 0.09 

 
 

Table 2. Environmental parameters measurement in mangrove 

inlets of Kuala Langsa, Aceh, Indonesia 

 

Water 

Quality 
Unit 

Station 
Mean* SD** 

1 2 3 

pH - 8.1 8.2 8.4 8.2 0.1 

Dissolved 

Oxygen 
- 8 7.6 5 6.9 1.3 

Temperature °C 23 22 24 23 0.8 

Salinity psu 19 20 22 20 1.2 

Depth cm 6 9 3 6 2.4 

Note: *average, **standard deviation 

 



FAISAL et al. – Community structure of prawns in Kuala Langsa, Aceh, Indonesia 

 

1309 

  

20 mm

ba

c d

e

 

20 mm

ba

c d

e

 
A B 

 

20 mm

ba

c d

e

 

20 mm

ba

c d

e

 

20 mm

ba

c d

e

 
C D E 

 

Figure 2. Prawn community found in mangrove inlets of Kuala Langsa, Aceh, Indonesia. A. Penaeus monodon Fabricius 1798; B. 

Penaeus indicus H. Milne Edwards 1837; C. Metapenaeus monocerus (Fabricius 1798); D. Penaeus vannamei Boone 1931; E. 

Palaemon sp. Weber 1795. Scale bar: 20 mm 

 

 

 

Discussion 

The most abundant species found is M. monoceros in 

the sampling site with good condition vegetation of 

mangrove forest (i.e. Station 2). M. monoceros was 

originally found in the Indo-West Pacific and is a demersal 

species. This prawn is one of the most important 

commercial species in another region like in African coast, 

Mediterranean Sea, Red Sea, Madagascar, India, and Bay 

of Bengal (Holthuis 1980; Kumlu et al. 2001). They live in 

shallow waters down to 60 meters, mostly between 10 and 

30 meters. This euryhaline species prefers sandy and 

sandy-mud bottoms in brackish to marine salinities as low 

as 5 and up to 30 ‰. Juveniles are found in estuaries, 

lagoons or coastal areas, the adults further offshore 

(Holthuis 1980; FAO-MedSudMed 2018). According to 

our observation, this prawn is living in a group during the 

day and the night, rarely found immerses itself in the mud 

and almost always active especially in the night. 

Three major biotic factors are considered as the 

abundance controls of estuarine macrofaunal: food supply, 

the supply of colonizing larvae, and interspecies 

competition (Wildish 1977). The abundant availability of 

food derived from organic matter in Station 2 will also 

affect the abundance of other mangrove fauna, such as 

zooplankton. The high abundance of zooplankton will also 

affect the supply of food (Harjo 2009). That is why Station 

2 found more abundance of prawn community than other 

stations. Furthermore, the environmental conditions in the 

research location (see Table 2) are still suitable for habitat 

preference of prawn community (Hawkes 1978). 

Mangrove inlets between sampling sites are not far 

from each other and still in one coastline of Kuala Langsa 

(see Figure 1). The environmental condition between 

sampling sites is not much different. Salinity, pH, and 

temperature in all sampling sites did not show any 

significant differences (indicated by low SD value, see 

Table 2). Communities with the same abundance may 

differ in diversity based on the individual’s distribution 

among the species (McIntosh 1967). It makes the prawn 

community here in high to very high similarity between 

sampling sites (> 61%), also makes diversity in research 

location is in low to medium category (H’<1). Maximum 

diversity results if individuals are distributed equally 

among species and no dominance indicated (McIntosh 

1967). The evenness index value is in the low to moderate 

category (0.28 -0.43), and was no dominance indicated 

(0.09 -0.30). The low evenness index means the 

distribution between species are not same and tends to be 

dominated by certain species, while the high evenness 

index means the distribution between species are same, and 

there will be no dominance indicated (Odum and Barrett 

2004).  

Waters with high nutrients contain around mangrove 

inlets are caused by the inclusion of organic material 

derived from mangrove litter (Nonjti 1987). Nutrient 

recycling in the mangrove ecosystem is highly promoted by 

litter-consuming mangrove communities such as crabs, 

prawns, mollusks (Stoner and Zimmerman 1988; Nordhaus 

and Wolff 2007). The falling mangrove leaves were broken 

down by fungi, bacteria, and protozoa into smaller organic 

components (i.e., detritus) which became a food source for 

primary or secondary consumers (Naamin 1990; 

Sasekumar et al. 1992; Alongi 1994). In the other hands, 

crustaceans like prawn or other secondary consumers are 

omnivorous (i.e., feed both plants and animals), make it 

easy to get food (Wardhana 2008).  

The distribution of prawn community (i.e., diversity, 

evenness, similarity) is also determined by genetics and 

habitat preference (Krebs 1989; Sukardjo 2004; Annawaty 

et al. 2016). The number of prawn species found in 
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mangrove inlets of Kuala Langsa as large as prawn 

community in mangrove inlets at Selangor, Malaysia, 

which is nine species found (Sasekumar et al. 1992). The 

species richness will decrease when mangrove area 

experiencing disturbance, such as Segara Anakan Lagoon 

(Cilacap, Central Java), only three species were found 

(Zurochman 2003), this is suspected due to the 

environmental condition in Kuala Langsa and Selangor are 

relatively better than the Segara Anakan Lagoon, which has 

experienced a decrease in environmental quality caused by 

sedimentation and pollution. Highly disturbance and water 

quality decrease in a particular area can make some benthic 

fauna challenging to find (Akbar et al. 2018). A large 

number of prawn species found at the study location is also 

very dependent on the survival of their juveniles. 

Mangrove ecosystem is a place to take refuge for small 

nekton (e.g., fishes, decapods) from various predators 

(Martosubroto and Namiin 1977; Laegdsgaard and Jhonson 

1995; Nagelkerken et al. 2000; Laegdsgaard and Jhonson 

2001; Sheridan and Hays 2003). This prawn community 

will be also difficult to find in a lower intertidal and upper 

subtidal coastal zone, i.e. seagrass bed ecosystem (Hamid 

and Wardiatno 2018). 

Prawn community found in mangrove inlets of Kuala 

Langsa is in a high level of similarity, with low to medium 

diversity and evenness, there was also no indication of 

dominant species. Five species of prawns were described, 

where the most abundance community and species found in 

the mangrove forests with nearly pristine from human 

activity with calm water. The environmental condition in 

mangrove inlets of Kuala Langsa relatively suitable for 

habitat preference of prawn community. This research 

shows us that prawn community will be commonly found 

rich in the area with dense vegetation of mangrove forests 

and good environmental condition. 
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