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Abstract

Lokan (Polymesoda expansa) is a bivalve in mangrove forest areas with
important ecological and economic values. The lokan population plays a role
in maintaining water quality and is a source of livelihood for coastal
communities. This study aims to analyze the abundance, distribution patterns,
and frequency distribution of individual sizes of P. expansa in the mangrove
forest of Banglas Village, Meranti Islands Regency. The research was
conducted in December 2024 using a survey method to determine station
locations by purposive sampling. Sampling was conducted at three stations,
each consisting of three transects with plots measuring 1 x 1 m2. The results
showed that the highest abundance was found at Station 11l (£16.33 + 5,508
ind/m2) and the lowest at Station Il (8.33 £ 2,082 ind/m?2). The distribution
pattern of lokan at all stations is clustered (Morisita index value> 1). The
frequency distribution of individual sizes showed the dominance of sizes 3.40-
3.89 cm with 21 individuals. Abundance and distribution patterns of lokan are
influenced by habitat conditions, human activities, and food availability.
ANOVA test results showed no significant differences in abundance between
stations, but there were significant differences between subzones. Knowledge
of the population structure of P. expansa is vital for sustainable resource
management in mangrove ecosystems.
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Abstrak

Lokan (Polymesoda expansa) merupakan salah satu bivalvia yang hidup di
kawasan hutan mangrove dan memiliki nilai ekologis serta ekonomis penting.
Populasi lokan berperan dalam menjaga kualitas perairan serta menjadi sumber
mata pencaharian masyarakat pesisir. Penelitian ini bertujuan untuk
menganalisis kelimpahan, pola sebaran, dan distribusi frekuensi ukuran
individu P. expansa di hutan mangrove Desa Banglas, Kabupaten Kepulauan
Meranti. Penelitian dilaksanakan pada Desember 2024 menggunakan metode
survei dengan penentuan lokasi stasiun secara purposive sampling.
Pengambilan sampel dilakukan pada tiga stasiun, masing-masing terdiri dari
tiga transek dengan plot berukuran 1x1 m2 Hasil penelitian menunjukkan
bahwa kelimpahan tertinggi ditemukan di Stasiun 111 (16,33 + 5,508 ind/m?)
dan terendah di Stasiun 11 (8,33 £ 2,082 ind/m?). Pola sebaran lokan di seluruh
stasiun bersifat mengelompok (nilai indeks Morisita >1). Distribusi frekuensi
ukuran individu menunjukkan dominasi ukuran 3,40-3,89 cm dengan jumlah
21 individu. Kelimpahan dan pola distribusi lokan dipengaruhi oleh kondisi
habitat, aktivitas manusia, dan ketersediaan pakan. Hasil uji ANOVA
menunjukkan tidak terdapat perbedaan signifikan kelimpahan antar stasiun,
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namun terdapat perbedaan signifikan antar subzona. Pengetahuan mengenai
struktur populasi P. expansa penting dalam pengelolaan sumber daya
berkelanjutan di ekosistem mangrove.

Kata kunci: Polymesoda expansa, Hutan mangrove, Kelimpahan

1. Introduction

Banglas Village is in Tebing Tinggi Sub-district, Meranti Islands Regency, Riau Province. Banglas Village,
as part of this region, shares similar geographical characteristics, where mangrove forests play a central role in
the lives of local people. In general, the main livelihoods of Banglas villagers depend heavily on coastal and
marine natural resources. Some common livelihoods include the collection of mangrove forest products. The
community also utilizes forest products, mangroves such as wood for household use, and shellfish, including
Polymesoda expansa and other biota for consumption or sale.

A population is a collection of individuals of the same species living in a particular place and time (Andriyanto,
2019). Population studies, especially population structure, are critical to determining a population's status or state
in Lokan mussels. Lokan mussels are one type of mollusk commonly found in coastal and coastal areas. It plays
a vital role in the food chain and bioindicator of Forest health. Various Studies show that Lokan mussels play an
important role in maintaining water quality by filtering out particles and nutrients. They are also a food source for
various aquatic organisms, thus playing an important role in the food chain.

Understanding their population structure can provide insights into ecological dynamics in mangroves and
interactions between species. However, lokan mussels and mangrove habitats face various threats, such as
overfishing, land conversion for agriculture and development, and pollution. These threats can affect the
population structure of the shellfish, which in turn impacts the balance of the mangrove forest.

Polymesoda expanse is a type of bivalve that belongs to the Polymesoda family. It is often found in brackish
waters and estuaries in tropical and subtropical regions. P. expansa plays a vital role in estuarine forests by
filtering nutrients and contributing to the biodiversity of benthic communities. The shell is oval and large, with a
rough surface and often covered by an organic layer. They have significant economic value in some countries, as
they are often consumed as food, both locally and for export.

2. Material and Method

2.1. Time and Place

This research was conducted in December 2024. Sampling was carried out in the mangrove forest area of
Banglas Village, Meranti Islands Regency. Sample analysis was conducted at the Marine Biology Laboratory and
the Marine Chemistry Laboratory of the Department of Marine Science, Faculty of Fisheries and Marine Sciences,
Universitas Riau. The research location map can be seen in Figure 1.
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Figure 1. Map of the research location
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2.2. Methods

The survey method was used in this research. The data collected are data obtained directly from the research
site through observation sampling and measurement of water quality parameters at the research site. Samples of
Lokan mussels and water quality parameters observed were population structure parameters measured, including
population abundance, distribution patterns, and frequency distribution of individual sizes conducted by the
Marine Biology Laboratory, Department of Marine Science, Faculty of Fisheries and Marine Sciences, Universitas
Riau.
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2.3. Procedures

Determination of station locations is carried out using purposive sampling, a method used by the conditions
of the aquatic environment of the location. The location for sampling is divided into three stations; each station
is divided into subzones with a distance of 50 m. At each station, there are three transects. In one transect, there
are three plots, with each measuring 1x1m?2.

The determination of stations is based on the condition of the research area related to the geographical
conditions in the research area at each station, namely, Station I, which is in the mangrove forest area. | rarely
found human activity at the station, but some residents are looking for shellfish there. Station Il is in the mangrove
forest area close to Dorak Beach. Station 11 has several houses on the beach and household activities. Station 111
is in the mangrove forest area close to the fishing port. Station 111 is a fishing port used as a place for fishermen's
activities, such as looking for shellfish. This place also has many fishing boats anchored.

Data collection of water quality parameters in mangrove forests in Banglas Village, Meranti Islands Regency,
was carried out at high tide in the intertidal subzone, which was divided into three subzones, each 50 m apart.

2.4. Data Analysis
2.4.1. Abundance

The abundance data obtained based on the number of individuals per unit area was calculated using the formula
according to Odum (1993) as follows:

K==
o A
Description:
K = abundance (ind/m?)
N = Number of individuals of a species
A = Plot area (m?)

2.4.2. Bivalve Distribution Pattern
To determine the distribution pattern of P. expansa lokan mussels, it was analyzed using the Morista dispersal
index (Brower et al., 1989), namely:

Id =N EXIN
Ni(Ni-1)
Description:
Id = Morista distribution index
Ni = Total number of individuals per subzone
N = Number of plots

Zx? = total sum of squares of individuals per subzone with testing criteria: 1d= 1, The spread of shells is
random; Id< 1, The distribution of shells is uniform; and Id> 1, The distribution of shellfish is in groups

3. Result and Discussion

3.1. Abundance of P. expansa
The calculation of abundance between stations in mangrove forests in Banglas village can be seen in Figure
2.
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Figure 2. The abundance of lokan clams P. expansa at stations in the mangrove forest in Banglas Village

From Figure 2, it can be seen that the results of the calculation of the abundance value of P. expansa have
varying values at each station. ANOVA test results on the abundance of P.expansa between stations showed a
significant value of 0.98 where p=value> 0.05. Based on the calculation of the abundance of Lokan clams between
stations in the mangrove forest in Banglas Village, the average abundance was 11.44 + 5.053 ind/m2. The highest
abundance was found at station 111 with an average of 16.33 + 5.508 ind/m?, while the lowest abundance was
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found at station Il with an average of 8.33 + 2.082 ind/m?. This is because station Il is a location that is still
relatively safe and has suitable habitat for protecting Lokan clams from various threats in the water and other
environmental factors, so it is suitable for the survival of Lokan clams. This is to the research of Guntara (2020)
that the high abundance of mussels at a station is due to the lack of human activity. Moreover, it is supported by
the statement of Nurdin et al. (2006), stating that habitat conditions and high human activity can affect the
abundance of bivalves in the waters. Subagio & Muliadi (2014) state that biotic aspects, especially activities and
other organisms, also affect organisms' high and low abundance. Station Il is between Station | and 111, which
means human activities are still reaching it. Whereas station I, close to the road, has

The lowest abundance is due to the large number of human activities. Polluted environmental conditions and
human activities can inhibit the growth of Lokan mussels. Differences in abundance between subzones were also
analyzed using an ANOVA test. P. expansa abundance between subzones in the mangrove forest of Banglas
Village. Then, an LSD (Least Significant Difference) test was conducted to determine the level of difference in
abundance in each subzone that had been observed. The Mangrove Forest Subzone can be seen in Figure 3.
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Figure 3. An abundance of P. expansa lokan clams in subzones of mangrove forest in Banglas Village

Overall, the abundance of local mussels in the Banglas Village mangrove forest is influenced by environmental
factors, human activities, and habitat characteristics. The high organic matter content of mangrove forests is a
food source and spawning ground for biota, including Lokan mussels. Sediment types (mud, sandy mud, muddy
sand) are also suitable for the habitat of Lokan mussels. Mangrove forests provide substrates with abundant
organic matter and algae and diatoms as food. ANOVA test showed no significant difference in P. expansa
abundance between stations. However, there was a significant difference in P. expansa abundance between
subzones. LSD further test showed significant differences between Subzone 1, Subzone 2, and Subzone 3.
Specifically, there was no significant difference between Subzone 1 and 2, but there was a significant difference
between Subzone 1 and 3 and Subzone 2 and 3.

3.2. Distribution Pattern of P. expansa
The distribution pattern of P. expansa in mangrove forests in Banglas Village uses the Morista index. The
calculation of the distribution pattern of P. expansa can be seen in Table 1.

Table 1. Distribution pattern of lokan mussels

Observation Station Id Distribution Pattern
| 3,30 Clustering
1] 2,94 Clustering
11 3,21 Clustering

Table 1 shows that the motorist's distribution index value at station | is 3.30, station Il is 2.94, and station 111
is 3.21. The distribution pattern of Lokan shells in the mangrove forest in Banglas village is I1d> 1, indicating that
the distribution pattern is clustered. Based on the Morista index criteria found at station I, station 11, and station
I11 with a value of Id> 1, the Morista index's highest value is found at station I, namely 3.30 ind/m?, and the lowest
value is found at station I, namely 2.94 ind/m?, it can be concluded that the distribution of Lokan clams in
mangrove forests in Banglas Village shows a clustered distribution pattern. This is supported by the statement of
Sari (2023), stating that organisms whose distribution patterns are clustered due to environmental conditions in a
habitat are almost the same.

Population distribution patterns are divided into three parts: random, uniform, and clustered. Clustered
distribution patterns can occur due to suitable habitat conditions, including food availability, reproductive
behavior, predator threats, and other limiting factors (Molles, 2010). Clustered distribution patterns are caused by
environmental characteristics and limited food availability, causing competition between individuals to obtain the
same space (Taula et al., 2022). This condition is due to the collection of individuals in the face of weather and
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seasons, habitat changes, and reproductive processes, thus increasing competition between individuals for food
and space (Tarida et al., 2018). A group's way of life competes with other animals, especially in eating. Clustering
distribution patterns are closely related to environmental conditions, eating habits, and reproduction.

3.3. Frequency Distribution of Individual Size of P. expansa

The frequency of the most lengths found in the size of Lokan mussels was divided into eight classes, while the
frequency of the most found in the size of 3.40 - 3.89 cm, namely 21 individuals. At the same time, the frequency
of the least size found is 2.90 - 3.39 cm, namely three individuals. At a size of 3.90 - 4.39 cm, found as many as
17 individuals; at a size of 4.40 - 4.89 cm, found as many as 15 individuals; at a size of 4.90 - 5.39 cm, found as
many as 17 individuals; at a size of 5.40 - 5.89 cm found as many individuals. Ten individuals, at a size of 5.90 -
5.39 cm, found as many as 14 individuals, and 6.40 - 6.89 cm, found as many as six individuals.

According to Sunarni (2017), two factors can affect the growth of biota, namely internal factors and external
factors. Internal factors include (genetics), sex, disease, age, and maturity. External factors include the amount
and size of food available, the number of biota that use food sources, temperature, dissolved oxygen, ammonia
levels in waters, and salinity.

Exploitation pressure influences the growth of Lokan mussels, resulting in changes in the frequency of size
groups. In addition to exploitation, environmental parameters and substrate composition determine Bivalve
growth. The abundance obtained influences the length frequency of Lokan mussels, so there is less competition
for food. In addition to seasonal factors, the presence of Lokan clams in the Mangrove Forest in Banglas Village
is also influenced by daily human activities by local fishermen. Fishermen around Banglas Village catch lokan
clams without paying attention to the survival and life cycle of the loan clam. The fishing activities of local
fishermen, without regard to the survival and life cycle of the shellfish, also affect the presence and size
distribution of the shellfish. In other words, the size distribution of scallop mussels in the mangrove forest of
Banglas Village is influenced by a combination of biological adaptations, environmental conditions, food
availability, and human activities, especially fishing by fishermen.

4. Conclusions

The highest average abundance was found in the mangrove forest area near the fishing port (station I11), and
the lowest was in the mangrove forest area near the dorak beach (station I). The distribution pattern of P. expansa
lokan clam bivalves in the mangrove forest in Banglas Village, Meranti Islands Regency, is clustered. The
frequency distribution of individual sizes of P. expansa lokan mussels in mangrove forests in Banglas Village,
Meranti Islands Regency, is dominated by the size class 3.40-3.89 cm.
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