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1. Introduction
1.1. Research background 

 The coast is a meeting between land and seam, 
including land areas, including dry and submerged areas still 
affected by marine features such as tides, sea breezes, and 
saltwater leaks. Seaward, coastal regions include parts of the 
ocean that are still affected by natural processes (such as 
sedimentation and freshwater flow) and human activities on 
land (such as pollution or deforestation) (Djunaidi et al., 2014). 
The coastal area acts as a buffer, protector, and filter between 
land and sea. Coastal areas are natural ecosystems that are 

fertile, unique, and have high ecological and economic value 
(Mohamad et al., 2020).  

Bivalves are a crucial part of the food chain and play a 
vital role in supporting the lives of other animals at a higher 
trophic level (Ayunda, 2011). In addition to their ecological 
importance, they are also highly diverse, and some species are 
used as a food source by coastal communities, making them 
economically valuable. However, it is important to note that 
Bivalves can accumulate heavy metals in their tissues, posing 
risks to human health. Despite this concern, their ability to 
accumulate heavy metals makes them useful as bioindicators of 
aquatic environments in coastal areas (Wahyuni et al., 2017; 
Kadim & Arfiati, 2022). 

Bivalvia is a source of food, such as Anadara granosa, 
Anadara pilula, Mytilus viridis, Crassostrea cucullata, etc 
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(Fauzani, 2017). This species usually lives on the bottom of 
muddy or sandy waters (Setiawan et al., 2021). The body and 
legs of a bivalve are usually flattened horizontally, and the rest 
is covered with a mantle and two rear-connected shells. Some 
shells are not sessile; they are firmly attached to solid bodies by 
byssus threads (Dhalia et al., 2017). 

This research was conducted based on the critical role 
and function of Bivalves in coastal areas and the lack of 
information regarding the presence of Bivalves in the coastal 
areas of Lungkap Village. The research highlights the structure 
of Bivalvia communities in seagrass, mangrove ecosystems, and 
tourist attractions in the coastal area of Langkap Village, 
Bolaang Mongondow Selatan District, to provide the 
information needed for the management of coastal ecosystems 
in this area in particular and the surrounding waters in general. 

 
1.2. Problems identification 
 Lungkap village is one of the villages in the coastal area 
of South Bolaang Mongondow Regency, North Sulawesi 
Province. Local people use Bivalvia as a livelihood to be sold or 
used as food ingredients. Although the work of collecting shells 
is still done traditionally, if it continues, it is feared that the 
population will decrease. So far, there is no information 
regarding the bivalve community structure in the coastal area of 
Bolaang Mongondow Selatan, especially in the coastal area of 
Luntung Village, Pinolosian District.  
 
1.3. Research objectives 

This research aims to identify the structure of the 
bivalve community on the coast of Langkat Village, Pinolosian, 
Bolaang Mongondow Selatan District. So, the results of this 
study are expected to provide information to the public about 
the structure of the bivalve community and can be used as one 
of the considerations for determining different management 
policies to protect the sustainability of stocks from the bivalve 
community itself. 
 
2. Materials and Methods 
2.1. Time and location 

 This research was conducted from December 2020 to 
January 2021 in the coastal area of Lungkap Village, Pinolosian, 
Bolaang Mongondow Selatan District. The research location is 
presented in Figure 1. 

Figure 1.  Sampling locations. 

 Sampling was conducted at three observation stations 
determined purposively based on human activity, ecological 
conditions, or land use (Table 1). 

 

Table 1 
Observation station description. 

Stations Description coordinate 
I Seagrass area 0°39′65.03″LU, 

124°18.98′05″BT 
II Tourist area 0°39′73.86″LU, 

124°19.49′03″BT 
II River estuary near the 

mangrove forest 
0°39′73.27″LU, 
124°19.61′82″BT 

2.2. Materials and tools 
 

 The tools and materials used in collecting research data 
are roll meters, GPS, stationery, cameras, identification books, 
and raffia ropes. 
 
2.3. Research methods 

The research was conducted using a survey method at 
several selected stations (purposive sampling). According to 
Arikunto (2006), the researcher carried out the purposive 
sampling technique with specific considerations regarding 
sample data collection. For this research, several considerations 
include limited time, energy, difficulties in the field, and 
available instruments. The research object, Bivalves, was 
collected using the line transect method at three observation 
stations. 
 
2.4. Research procedure 

 Data collection for Bivalvia in the waters of the Luntung 
Village beach was carried out using the quadrant transect 
method (Hutagalung et al., 1997). A line transect was made 
from land to sea. Each station is further divided into three sub-
stations. Line transects were installed at each sub-station with a 
distance between line transects of 50 meters. Then set up a 1x1 
m2 plot (transect) along the transect line of 5 plots, 10 meters 
between 1 plot and another plot. The Bivalvia sample was then 
stored in a plastic container, preserved using 70% alcohol, and 
labelled. The samples were then taken to the 
Hydrobiotechnology and Biometrics Laboratory, Faculty of 
Fisheries and Marine Sciences, Universitas Negeri Gorontalo for 
identification. In addition,  water quality parameters were 
measured, namely temperature, pH, salinity and type of 
substrate. 

 Bivalve samples were identified by morphoristic 
method. The morphoristic method looks at the overall 
morphological system (outer forms such as color, shell shape, 
and size of the bivalves) (Febrina, 2018). Identification refers to 
identification guides (such as Dhalia et al., 2017; Dharma, 2005; 
Lutaenko & Noseworthy, 2019; Oliver et al., 2004; Zvonareva et 
al., 2019)  or WoRMS (marinespecies.org). To determine the 
texture of the substrate at each station, visual observations 
were carried out using the technique of feeling the texture of 
the substrate following the procedure by Husuna et al. (2019). 
 
2.6.  Data analysis 
 The sample data that has been collected is then 
analyzed on the community structure and distribution patterns 
of Bivalves using several biological index formulas, as follows: 
 
2.6.1.  Abundance  

 The abundance of bivalves is calculated using the 
formula (Talib, 2008): 
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where, 
Di  =  Abundance of bivalves (ind/m2), 
Ni = Number of individuals bivalve species (individual), 
A  = Area of the sampled area (m2). 
 
2.6.2.  Biological index 

 The data were analyzed by calculating species diversity 
using the Shannon-Wienner diversity index (H'), uniformity 
index (E), and Simpson dominance index (D) according to 
Daulima et al. (2021).  
 
3. Result and Discussion 
3.1. Water quality parameters. 

 Measurement of water quality parameters was carried 
out simultaneously with bivalve sampling. The measurement 
results are presented in Table 2 below. 

Table 2 
The results of measuring water quality parameters at the study site. 

No Parameter 
Stations (St) Quality standard 

value* I II III 
1 Temperature (oC) 30,3 20,6 20,3 28-30 oC 
2 pH 6,6 6,3 7,7 7-8,5 
3 Salinity (ppt) 30,9 30,0 27,2 33-34 
4 Substrate sand sand mud  

* Indonesian Government Regulations No. 22 of 2021  

 Temperature is an essential factor for organisms. 
Temperature changes can cause differences in the composition 
and abundance of bivalves (Setiawan et al., 2021). If referring to 
Indonesian Government Regulations No. 22 of 2021, the 
temperature values at St II and St III are lower than the quality 
standard values; it is suspected that the time sequence of 
sampling and weather conditions are the factors causing the 
difference in temperature between St I and St II and St III. 
However, the temperature range between 20oC to 35oC can still 
be tolerated by Bivalvia (Purnama et al., 2019). The degree of 
acidity (pH) indicates the good and bad of water. The results of 
pH measurements showed that the pH value at the study site 

was good for the survival of bivalves. According to Effendi 
(2003), the ideal pH value for the life of marine organisms 
ranges from 6.7 to 8.2. Wahyuni et al. (2017) explained that 
bivalves live at the limit of the pH range of 5.8 - 8.3. Even 
though the pH values at St I and St II were below the quality 
standards, these values were sufficient to support the life of 
seagrasses and bivalves.  
 Salinity will affect the spread of organisms both 
vertically and horizontally. Van Diggelen & Montagna (2016) 
argues that salinity will directly affect populations of benthic 
organisms, such as Bivalvia, because they have different 
tolerance limits for salinity levels depending on the ability of 
these organisms to control their body's osmotic pressure. 
According to Yusuf & Kadim (2019), aquatic organisms can 
tolerate salinity values of 20-40 ppt.  
 The substrate is a mixture and fraction of soil silt, sand, 
and clay. The essential characteristics of waters greatly 
determine the existence of organisms in waters (Harahap, 2017; 
Kadim et al., 2022a). According to Kadim et al. (2022b), the 
basic substrate, flat stones and gravel, is a suitable environment 
for benthos, so it has high density and diversity. All stations met 
the requirements for bivalves' growth.  
 The arrangement of the basic substrate is essential for 
organisms that live in the substrate, such as bivalves. Bivalves 
generally live in sand or mud and even stick to rocky rocks. 
Macrobenthos have to burrow, deposit-eating properties tend 
to be abundant in silt and soft sediments, which contain high 
organic matter (Simarmata et al., 2020). 
 
3.2. Community structure of bivalvia 

Based on the results of observations, the community 
structure of bivalves was found to be represented by 6 species 
from 5 family groups, namely Arcidae (2 species), Astartidae (1 
species), Cyrenidae (1 species), Cardiidae (1 species) and 
Ostreidae (1 species). The bivalves' composition at the three 
research stations can be seen in Table 2, while the abundance 
of species can be seen in Table 3 below. 

 
Table 2 
Composition and distribution of bivalves at each research station. 

No Family Species 
Station 
I II III 

1 Arcidae Anadara pilula √ √ - 
  Anadara granosa √ √ - 
3 Cyrenidae Polymesoda erosa - - √ 
4 Astartidae Astarte borealis - - √ 
5 Cardiidae Cerastoderma edule √ - - 
6 Ostreidae Crassostrea virginica √ - - 
 

Table 3 
The abundance of bivalve species at each research station. 

No Species 
Station 

mean (Ind/m2) 
I II III 

1 Anadara pilula 0,87 0,27 0 0,38 
2 Anadara granosa 0,53 0,13 0 0,22 
3 Polymesoda erosa 0 0 3,13 1,04 
4 Astarte borealis 0 0 1,00 0,33 
5 Cerastoderma edule 1,07 0 0 0,36 
6 Crassostrea virginica 0,07 0 0 0,02 

Based on the calculation results, the total abundance of 
Bivalvia is 7.07 ind/m2. The highest abundance was at St III, 
which was 4.13 ind/m2, while the lowest abundance was at St II 
with an abundance value of 0.4 ind/m2. 

Station III has a high abundance value compared to 
other stations. The type of substrate at this station is very 
supportive of bivalves. This can be seen from the kind of 
substrate at this station, sandy mud for life, which digs holes at 
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a certain depth. Besides that, the depth is low so that the 
photosynthesis process can enter it, which is suitable for the life 
of marine biota. The Cyrenidae family is the most common 
species found at this station.  

Station II has a very low abundance with the type of 
substrate at this station, namely sandy. Bivalvia prefers sandy 
areas to immerse themselves (dig burrows in the sand) and 
obtain food and water for survival (Riniatsih & Wibowo, 2010).  

Physical properties and the type of substrate can cause 
differences in abundance. The type of substrate can affect the 

survival of bivalves. The more substrate types, the more 
communities will be found at each station (Izzah & Roziaty, 
2016). In addition to the above factors, the presence of mussels 
in the waters is also influenced by the activities of the people 
who catch them every day, causing changes in the clam 
population (Fauzani, 2017). The diversity index, uniformity 
index, and dominance index of bivalves in the coastal waters in 
the village of Luntung at each station are presented in Figure 2 
below.   

 

Figure 2. Graph of the total number of individuals of Bivalve species found based on the biological index values (H', E' and D') at each station. 

The Bivalve population diversity index during the study 
showed a range of 0.55 to 1.15. This indicates that the diversity 
at St II and St III is in a low category while for St I it is in the 
medium category. The level of diversity in the low and medium 
categories shows that the distribution of individuals of each 
type is increasingly uneven. Agustini et al. (2019) stated that the 
number of species is decreasing, and there are more individuals, 
which will result in ecosystem instability. Arfiati et al. (2019) 
added that habitats, where the distribution of individuals is low 
or moderate, indicate that the waters are polluted.  

 The uniformity index value at all stations is close to 1, 
meaning that the individual distribution of each species at each 
station has moderate uniformity and no species dominates. The 
uniformity index value is close to 1, so the ecosystem is stable 
and describes no dominant species so that the distribution of 
the number of individuals in each species is uniform and even 
(Odum, 1998).  

For the domination index, St I is in the high category, St 
III is in the medium category, and St II is in the low category, 
according to Odum (1998). A low dominance index is related to 
a uniformity index (Arfiati et al., 2019; Yusuf & Kadim, 2019). 
The low dominance index at station II indicates that Bivalvia is in 
good habitat conditions. Zulfiandi et al. (2012) stated that the 
greater the value of uniformity, the greater the type of 
uniformity. The density of each species is relatively the same 
and tends not to be dominated by certain types, and vice versa. 

 
4.  Conclusion 
 Based on the study's results, it can be concluded that 
the structure of the bivalve community in the coastal area of 
Lungkap Village is composed of 6 species representing the 
families Arcidae, Astartidae, Cyrenidae, Cardiidae and 
Ostreidae. The diversity index is in the low and medium 

categories. Moderate uniformity index without dominating 
species and low dominance index at St I. These results indicate 
that St II and St III are in polluted conditions. 
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