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ABSTRACT

Kelapa Dua Island, part of the Seribu Islands, is rich in biodiversity within the mangrove and seagrass ecosystems.
Bivalves serve as bioindicators, crucial for assessing the health of these ecosystems. This study aimed to analyze
differences in bivalve diversity between mangrove and seagrass environments and examine their associations
between and within these habitats. Data were collected through mangrove and seagrass density surveys, water quality
measurements, and sediment analysis. Line transect and plot methods were used for mangrove observation, while the
Seagrass Watch method was applied for seagrass observation. Bivalve samples were collected using PVC pipes (up
to a depth of 10 cm) for subsurface individuals and visual surveys for exposed species. The island’s sandy substrate
supported a variety of bivalve species. Fifteen bivalve species from six families were identified: Tellinidae, Cardiidae,
Veneridae, Lucinidae, Donacidae, and Pinnidae. Bivalve density was significantly higher in the seagrass ecosystem
(1,029 ind./100 m?) compared to the mangrove ecosystem (366 ind./100 m?), with the family Tellinidae showing the
highest density (664 ind./100 m?). Ecological indices indicated stable conditions, with a diverse and evenly disttibuted
bivalve community, reflecting a healthy environment. Correspondence analysis revealed that bivalve species were more
concentrated in stations representing seagrass ecosystems, highlighting a stronger association with seagrass habitats.

Keywords: bivalve, coastal management, diversity, mangrove, seagrass
ABSTRAK

Pulau Kelapa Dua, bagian dari Kepulauan Seribu, kaya akan keanckaragaman hayati dalam ckosistem mangrove
dan lamun. Bivalvia berfungsi sebagai bioindikator yang penting untuk menilai keschatan ekosistem ini. Penelitian
ini bertujuan untuk menganalisis perbedaan keaneckaragaman bivalvia antara lingkungan mangrove dan lamun dan
mempelajari hubungan bivalvia pada kedua habitat ini. Data dikumpulkan melalui survei kepadatan mangrove dan
lamun, pengukuran kualitas air, dan analisis sedimen. Metode transek garis dan plot digunakan untuk pengamatan
mangrove, sedangkan metode Seagrass Watch diterapkan untuk pengamatan lamun. Sampel bivalvia dikumpulkan
menggunakan pipa PVC (hingga kedalaman 10 cm) untuk individu di bawah permukaan dan survei visual untuk
spesies yang terlihat di permukaan. Substrat berpasir di pulau ini mendukung berbagai spesies bivalvia. Sebanyak
lima belas spesies bivalvia dari enam famili teridentifikasi: Tellinidae, Cardiidae, Veneridae, Lucinidae, Donacidae,
dan Pinnidae. Kepadatan bivalvia secata signifikan lebih tinggi di ekosistem lamun (1.029 ind./100 m?) dibandingkan
dengan ekosistem mangrove (366 ind./100 m?), dengan famili Tellinidae menunjukkan kepadatan tertinggi (664
ind./100 m?). Indeks ekologi menunjukkan kondisi yang stabil, dengan komunitas bivalvia yang beragam dan tersebar
merata, mencerminkan lingkungan yang schat. Analisis korespondensi mengungkapkan bahwa spesies bivalvia lebih
terkonsentrasi di stasiun yang merepresentasikan ckosistem lamun, menegaskan hubungan yang lebih erat dengan
habitat lamun.

Kata kunci: bivalvia, coastal manajemen, diversitas, lamun, mangrove
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INTRODUCTION

Kelapa Dua Island, in Seribu
Islands National Park, is a rich ecosystem
of mangroves and seagrasses, which makes
it an important site for the study of bivalve
diversity. These coastal ecosystems support
high biodiversity and play an important
role in maintaining ecological balance,
particularly as a buffer between the coastal
zone and the marine environment. Bivalves
play an important role in water purification
and the management of natural resources
(Voight 2015; Rogers and Kimbro 2015).

Seagrass meadows provide important
habitats for marine organisms, including
fish, crustaceans, and mollusks (Tan et al
2020). Additionally, seagrass meadows help
stabilize sediments, improve water quality,
and absorb atmospheric carbon dioxide
from the atmosphere (Saderne et al. 2019).
Each region in Indonesia has different
types of seagrasses due to differences in
environmental conditions or anthropogenic
pressure, so it is necessary to study the
types of seagrass in Indonesian waters.
Mangrove and seagrass ecosystems play
crucial roles in supporting bivalve life. Both
ecosystems provide habitat, nutritional
sources, and breeding grounds for various
marine organisms and also serve to protect
coastlines from erosion, sequester carbon,
and enhance water quality through natural
filtration processes (James et al. 2019;
Infantes et al. 2022; Nugraha et al. 2019).
Despite extensive research, the biodiversity
of bivalves within these ecosystems is not
fully understood, particularly in regions
such as Seribu Islands, Indonesia.

Bivalves, a group of mollusks that
includes more than 30,000 species (Furkon
etal. 2020). They filter food particles from the
water, functioning as filter feeders, a process
that enhances water quality (Karimah 2017)
and supports nutrient cycling through the
release of nutrient-rich waste (Lenborg et al.
2021). Bivalves also serve as food sources for
various predators, such as fish, birds, and
mammals (Ermgassen et al. 2021), and act
as bio-indicators for assessing water quality
(Suminar etal. 2020). Their ability to filter food
is closely linked to their potential to absorb
pollutants such as heavy metals, which can
impact ecosystem health (Chahouri et al
2023). Understanding the distribution and
diversity of bivalves is crucial for monitoring
the coastal ecosystem’s health.

This study aims to analyze differences
in bivalve diversity between mangrove and
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seagrass environments and examine their
associations between and within these
habitats on the coast of Kelapa Dua Island,
Seribu Islands, Jakarta. The findings of this
study are expected to support conservation
efforts for mangrove and seagrass ecosystems
and contribute to the monitoring of coastal
ecosystem health in the area.

METHODS
Time and location

This survey was carried out on
Kelapa Dua Island, Seribu Islands, in
March 2023, by selecting three stations
representing mangrove and seagrass
ecosystems. Stations 1M and 2M represent
the mangrove ecosystem, and Stations 2L
and 3L represent the seagrass ecosystem.
The choice of stations is based on differences
in ecosystem characteristics to provide a
complete picture of bivalve distribution. The
location of the study area is illustrated in
Figure 1, which includes a geographical map
and the location of the stations.

Data collection
Physical-chemical parameters of water

Physicochemical water parameters,
such as temperature, salinity, pH, and
dissolved oxygen (DO) levels, were measured
directly in the field at each research station
using pre-calibrated portable instruments.
The instruments used in this study included
a thermometer, pH meter, refractometer, and
DO meter to measure the temperature, pH,
salinity, and dissolved oxygen, respectively.
Measurements were taken at 0.5 m depth at
the water surface to obtain representative
data on water conditions at each study site.
The physicochemical parameters of the
water (temperature, salinity, pH, and DO)
were measured onsite.

Sediment sampling

Sediment samples were collected
using a corer made from a 10 cm diameter
PVC pipe, 15 cm long, which was inserted
into the substrate to 5-10 cm in depth.
Sediment sampling was conducted at each
research station in triplicate. Sediment
fraction analysis was performed ex-situ
using dry and wet sieving methods in the
laboratory, and the sediment grain sizes
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were determined based on the Wentworth
scale (Switzer and Pile 2015).

Mangrove, seagrass, and bivalve data
collection
Mangrove observations were

conducted using a 50 m line transect with
plots every 10 m, consisting of three plots
and three repetitions. The data included the
identification of species and the number of
mangrove trees categorized into three groups:
trees, saplings, and seedlings (Bengen
2004). Seagrass observations employed the
method to measure seagrass species density
(McKenzie and Yoshida 2013), using a 50
m line transect perpendicular to the shore,
with a 25 m distance between transects.
Each station was observed three times,
with square plots (0.5 m x 0.5 m) every S
m. Bivalve data were collected using the
visual census method for those visible on
the surface and a PVC pipe up to 10 cm for
those present in the substrate. Observations
were conducted concurrently with mangrove
and seagrass data using square transects.
The bivalve specimens collected from the
substrate were filtered to remove sediment,
cleaned, stored in labeled plastic bags,
preserved in 70% alcohol, and kept in a
cool box for further identification in the
laboratory. Identification was performed at
the Marine Bioprospecting and Biomaterials
Laboratory, FPIK, IPB University, according
to FAO (1998).

Data analysis
Density of mangrove and seagrass species

Type density is defined as the number
of individuals of a species within a given
range. The type density calculation used the
following formula from English et al. (1997):

Description:

Di = Density of species i (ind/m?)

Ni = Total number of individuals of species i
(ind)

A = Total sampling area (m?

The seagrass density levels are
classified based on Braun-Blanquet (1965)
as: very dense, dense, moderately dense,
sparse, and very sparse, with corresponding

seagrass density values of: >175, 125-
175, 75-125, 25-75, and <25 (ind./m?),
respectively.

Bivalve density

The bivalve density was calculated
using the following formula from Brower et
al. (1990):

Di = k X 100%
i=— 0
Description:
Di = Density of species i (ind/m?)
Ni = Total number of individuals of species
i (ind)
A = Total sampling area (m?)

Bivalve diversity index (H)

Bivalve diversity was calculated
using the Shannon-Weiner index in Bengen
(2000):

n
H' =-— z Pilog, Pi
i=1

Description:

H' = Shannon-Wiener diversity index

Pi = Proportion of individuals of species
i relative to the total number of
individuals (Ni/N)

Ni = Number of individuals of species i
obtained

N = Total number of individuals

The categories of diversity index values

based on Magurran (2004) were as follows:

H'<1, low-type diversity; 1<H'<3, medium-

type diversity; and H'>3, high-type diversity.

Evenness index (E)

The evenness index was calculated
using the formula of Magurran (2004):
E = H'
" log2 S

Description:

E = Evenness index

S = Number of species

The categories of the evenness index value
according to Junita et al. (2020) are as
follows: E<0.4: low species evenness, 0.62E
>0.4: moderate species evenness, and E>0.6:
high species evenness.
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Figure 1. Map of the research location on the coast of Kelapa Dua Island, Seribu Islands.

Dominance index (C)

The dominance index used the
Simpson formula (Magurran 2004):

C= le (%)2 =Y pi?

Description:

C = Dominance index

The criteria for the dominance index values
are as follows: 0<C<0.5: low dominance,
0.5< C<0.75: moderate dominance, and
0.75<C<1: high dominance (Junita et al
2020).

Spatial distribution of bivalves with
mangroves and seagrass
The  spatial distribution and

association of bivalves with mangrove and
seagrass ecosystems were analyzed using
correspondence analysis (CA) (Bengen 2000)
with the assistance of XL-Stat 2023 software
on Microsoft Excel. The CA method is a
factorial analysis that groups statistical units
into homogeneous clusters based on a set of

variables or characteristics (Bengen 2000).
The variables tested in the correspondence
analysis included bivalve species related to
the density of mangroves and seagrass.

RESULTS AND DISCUSSION

Characteristics of the

environment

aquatic

Physicochemical factors of water,
such as temperature, salinity, pH, and
dissolved oxygen (DO) levels, play crucial
roles in determining the survival of marine
organisms, including bivalves. Small
changes in these parameters, such as
increases in temperature or pH fluctuations,
can affect the metabolism, reproduction, and
distribution of bivalves. Higher temperatures
can accelerate growth; however, extreme
temperatures can cause stress, thereby
affecting the metabolism and resilience of
organisms (Natsir and Allifah 2020). The
results of water quality measurements at the
research site are presented in Table 1.

Table 1. Results of measuring environmental parameters of coastal waters of Kelapa Dua Island, Seribu

Islands.
Stations Location Tempoerature Salinity pH DO (mg/1)
(°C) (ppt)
1M Mangrove area 29.3 31 8 5.9
2M-2L Mangrove and seagrass areas 28.5 30 8.5 6.4
3L Seagrass area 29.2 31 8.6 6.7
Seawater quality standards for bivalves 28-322 5-35P 6.5-8.5¢ >5¢

Sources: *Zahroh et al. (2019); "Widasari et al. (2013); °Effendi (2003)
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The temperature across all
observation stations ranged from 28.5°C to
29.3°C, which remains within the optimal
range for bivalve life, as stated by Zahroh
et al. (2019). This temperature supports
metabolic activity, accelerates growth,
and improves food filtration efficiency. An
increasein temperature canlead toadecrease
in dissolved oxygen levels as the solubility
of gases diminishes at higher temperatures
(Breitburg et al. 2018). This condition not
only reduces the quality of bivalve habitats
but also has the potential to disrupt the
overall ecosystem structure, including
other organisms that depend on water
conditions (Islami 2013). Dissolved oxygen
is crucial for biological and biogeochemical
processes in the ocean, and its reduction
can affect marine productivity, biodiversity,
and biogeochemical cycles (Breitburg et al.
2018).

The salinity at the study site ranged
from 30 to 31 ppt, with consistent variation
across all stations. This salinity range
supports the survival of bivalves as these
organisms have limited tolerance to salinity
changes. Extreme fluctuations, such as
those caused by heavy rainfall or tidal shifts,
can induce osmotic stress, which disrupts
growth, reproduction, and survival in
bivalves (Widasari et al. 2013; Islami 2013;
Abe et al. 2024). Research conducted by Cao
et al. (2022) indicates that high salinity has
detrimental effects on bivalve species, such
as Sinonovacula constricta, particularly on
survival, gill structure, enzyme activity, and
amino acid content.

The pH values across all stations
ranged from 8.0 to 8.6, which fell within
the acceptable range for bivalves (7.5-8.5),
supporting important biochemical processes
for their growth and reproduction. Suwondo
et al. (2012) stated that a pH range of 6-9
can still support bivalve life. Extreme pH
fluctuations can disrupt bivalve survival,
particularly during the larval stage (Effendi
2003).

The results of the dissolved oxygen
(DO) measurements at the observation
site showed values ranging from 5.9 mg/1
to 6.7 mg/l, which align with the quality
standard set by Effendi (2003), indicating
that the dissolved oxygen levels are suitable
for aquatic organisms. Based on the
measurement results, it can be concluded
that the water conditions at Kelapa Dua
Island support the life of bivalves. Stable
temperatures and appropriate salinity
levels support metabolism and growth.

Good water quality also promotes bivalve
survival in this area. However, changes
in environmental factors owing to climate
change or human activities can affect the
distribution and composition of bivalve
species. Therefore, continuous monitoring
of the physicochemical parameters of water
is essential for the conservation of this
ecosystem.

The measurement results indicate
that the water conditions in Pulau Kelapa
Dua support the life of bivalves, with stable
temperatures and suitable salinity levels for
their metabolism and growth. Good water
quality also contributes as a supporting
factor for the survival of bivalves in this area.
The distribution and composition of bivalve
species can be influenced by environmental
factor changes caused by climate change
or human activities, although the current
water conditions still support their survival.
Continuous monitoring of physicochemical
water parameters is an important step to
preserve this ecosystem.

Characteristics of the substrate

Substrate analysis in the waters of
Kelapa Dua Island shows the dominance of
sand (90.49%-96.03%), followed by gravel
(3.29%-8.62%), silt (0.49%-1.03%), and
clay (0.40%-0.57%), as shown in Figure 2.
Sandy substrates support the distribution
of bivalves, as they allow for good water
penetration, space for burrowing, and
efficient particle filtration for food (Akhrianti
et al. 2014). Fine sand with organic material
content also enhances food availability,
thereby supporting growth and reproduction.
Substrate conditions also influence the
diversity, evenness, and dominance of
bivalve distribution (Afriyansyah et al. 2023).

Sandy substrates generally host
few organisms because of their coarse
particles and limited shelter (Brady and Weil
2016); however, the presence of mangroves
and seagrass in the study area enhances
biodiversity. Vegetation provides protection
and adds organic matter to the sediment,
which is crucial for the survival of bivalves
(Dabrowska et al. 2016). According to
Akhrianti et al. (2014), bivalves tend to prefer
sandy substrates because they support a
burrowing lifestyle and filter organic particles
through their siphons. In Kelapa Dua Island,
the combination of sandy substrate and
vegetation creates ideal conditions for the
abundance and distribution of bivalves.
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Figure 2. Percentage of sediment fraction on the coast of Kelapa Dua Island, Seribu Islands.

Mangrove density on the coast of Kelapa
Dua Island

In the coastal waters of Kelapa
Dua Island, only one species of mangrove,
Rhizophora stylosa, was found. R. stylosa
is a mangrove species that is characterized
by unique ecological adaptations. The
mangroves found in the Kelapa Dua Island
area were the result of rehabilitation
using the clustered planting method. This
species thrives in saline environments
and shows significant growth responses
to various salinity and temperature (Inoue
et al. 2024). Mangrove density is highly
influenced by various environmental factors,
including water quality, substrate type, pH,
temperature, and nutrient availability in the
environment (Rinaldi et al. 2021; Wang et
al. 2024). The substrate conditions at both
stations were similar, with sand dominance
and physicochemical parameters. According
to Jalaludin et al. (2020), R. stylosa is not
only capable of growing and thriving in high-
salinity waters but also prefers habitats along
island shores with sandy substrates or coral
fragments. This makes it highly suitable for
planting in the Seribu Islands National Park,
including on Kelapa Dua Island.

Mangrove density varied across
study sites (Table 2). At Station 1M (natural
mangrove area), the density recorded was 2
ind./100m?, whereas at Station 2M (closer
to the rehabilitation zone), the density
was higher, reaching 30 ind./100m?. This
difference indicates that environmental
conditions, such as proximity to human
activities or rehabilitation efforts, can
influence the number of mangroveindividuals
growing in a given location. Station 1M
was dominated by juvenile mangroves and
seedlings, indicating that the trees were still
in the early stages of growth.
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Seagrass density on the coast of Kelapa
Dua Island

Ikhsan et al. (2019) stated that each
region in Indonesia has different types of
seagrass due to differences in environmental
conditions or anthropogenic pressures.
The Seagrass vegetation along the coast
of Kelapa Dua Island consists of several
species, including Thalassia hemprichii,
Cymodocea rotundata, Halophila ovalis,
and Syringodium isoetifolium. The density
of each species is shown in Figure 3. C.
rotundata was dominant with the highest
density, reaching 170 ind./m? at Station
2L and 148 ind./m? at Station 3L. C.
rotundata, as a pioneer species, can adapt
well to environmental fluctuations, maintain
substrate stability, and provide habitat for
other species (Kawaroe et al. 2016).

The density of H. ovalis varied
between stations: 68 ind/m? classified as
sparse according to Braun-Blanquet (1965)
at Station 2L and 114 ind./m? (classified as
moderately dense) at Station 3L. T. hemprichii
was infrequently observed at both stations,
with a density of 38 ind/m? at Station 2L
and 37 ind./m? at Station 3L. S. isoetifolium
was only found at St 2L, where it had a
density of 8 ind./m?, classifying it as very
rare (<25 ind./m? (Braun-Blanquet 1965).
S. isoetifolium has low tolerance to drought
and is more commonly found in areas that
are always submerged in water.

Distribution and density values of bivalve
families

Six bivalve families were found along
the coast of Kelapa Dua Island: Tellinidae
and Cardiidae (4 species each), Veneridae
(3 species), Lucinidae (2 species), Donacidae
and Pinnidae (1 species each). The families
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Tellinidae, Cardiidae, Veneridae, and
Lucinidae were found in both the mangrove
and seagrass ecosystems, demonstrating
good adaptation to various environmental
conditions. The highest densities of these
four families were recorded in the seagrass
ecosystem (Stations 2L and 3L), indicating
that seagrass strongly supports the presence
of bivalves. This finding was supported by
Fales et al. (2020), who showed that seagrass
plays a role in enhancing the survival of
bivalves. According to Sanmarti et al. (2018),
the biological activities of bivalves, such as
particle filtration, play an important role
in improving seagrass health by enhancing
water clarity and light intensity for

photosynthesis. Families such as Tellinidae
and Veneridae include fast-burrowing
species that contribute to improving water
circulation and increasing oxygen levels
in the substrate, thereby supporting the
growth of other organisms. Garcia-Souto
et al. (2017) stated that Tellinidae is highly
adaptable to sandy substrates, the dominant
substrate in the coastal waters of Kelapa
Dua Island. Tellinidae is the largest family
in Kelapa Dua Island, making a significant
contribution to improving water circulation,
increasing oxygen levels, and supporting
ecosystem health. The distribution of family
densities is shown in Figure 4.

Table 2. Density of mangrove species R. stylosa on the coast of Kelapa Dua Island.

Stations Mangrove Species Density (ind/100 m?)
1M 2
2M 30

180

160 I
0
2L

Seagrass density (Ind/m2)
£ 3 ®8N &

(]
o

d
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W Thalassia hemprichii B Halophila ovalis B Cymodocea rotundata B Syringodium isoetifolium

Figure 3. Seagrass density on the coast of Kelapa Dua Island.
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Figure 4. Distribution of bivalve family density on the coast of Kelapa Dua Island.
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According to Thalia et al. (2021), the
families Tellinidae, Cardiidae, Veneridae,
and Lucinidae are common bivalve groups
that are frequently encountered, particularly
in Southeast Asian countries. The density
values for each family at each station are
presented in Table 3. The bivalve community
structure in the mangrove and seagrass
ecosystems was similar, with the Tellinidae
family dominating, with density values
ranging from 107 to 315 ind./ 100 m?, except
at Station 1M, which showed a more even
distribution of families.

The distribution of bivalve families
in the mangrove ecosystem at Stations
1M and 2M was similar, with 5 out of 6
families present, although the percentage
of each family differed. The family Pinnidae
was found only in the seagrass ecosystem
(Stations 2 L and 3 L), with a total density
of 60 ind/100 m? Pinnidae has a large
morphology with a triangular-shaped shell
and a pointed end, living in sandy substrates,
and associating with seagrass (Susetya et al.
2022). Donacidae, which typically inhabits
sandy shores and moves with tides, was only
found in mangroves (Stations 1M and 2M),
with the lowest density of 36 ind/ 100 m? (El-
Ghobashy et al. 2011).

This distribution reflects the specific
adaptations of each family to different
environmental conditions in the mangrove
and seagrass ecosystems. The Donacidae
family tends to inhabit sandy beach habitats,
live in groups, and exhibit movement
patterns influenced by tides (El-Ghobashy
et al. 2011). This distribution illustrates the
specific adaptations of each family to various
environmental conditions in the mangrove
and seagrass ecosystems.

Distribution and density value of bivalve
species in Kelapa Dua Island

The bivalve species found along
the coast of Kelapa Dua Island included
Fimbria fimbriata, Fragum fragum, Fragum
unedo, Gafrarium pectinatum, Latona
deltoides, Loripes orbiculatus, Maoricardium
pseudolatum, Periglypta puerpera, Pinna
muricata, Quidnipagus palatam, Tellinela
virgata, Tellinides timorensis, Vasticardium
pectineforme, Timoclea  marica, and
Quadrans gargadia. The species density of
the bivalve are presented in Table 4 and
their distributions are shown in Figure 5.

Connectivity of Bivalves between Mangrove...............................
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Bivalve ecological index on the coast of
Kelapa Dua Island

The Dbivalve ecological indices,
including the Shannon-Wiener diversity
index (H’), evenness index (E), and dominance
index (C), are presented in Table 5. The
diversity index values for bivalve species
show variations that reflect differences in
species richness and the distribution of
individual numbers or bivalve species, even
within the same habitat, such as seagrass
or mangroves. The diversity index at Station
2L was classified as high with an H’ value
greater than 3, whereas the other stations
fall within the moderate category (Magurran
2004). This indicates that the bivalve
population is in a stable condition, with a
fairly diverse range of species and a relatively
large number of individuals.

Based on the criteria of Junita et al.
(2020), the evenness index of the bivalve
community at the study sites fell into the
high category (E>0.6), indicating a balanced
distribution of individuals among species.
This reflects a stable ecosystem with an
optimal environment that supports the
sustainability of all species.

Simpson’s dominance index (C) was
categorized as low according to Junita et
al. (2020), indicating the absence of species
dominance within the bivalve community.
The low dominance index reflects the health
of the seagrass and mangrove ecosystems
in Kelapa Dua Island, supported by optimal
environmental conditions that facilitate
species diversity and balanced interspecies
interactions. This allows the ecological
functions of bivalves, such as water filtration
and nutrient cycling (Beck et al. 2011), to
operate efficiently.

Spatial distribution of bivalves in
mangrove and seagrass ecosystems on
Kelapa Dua Island

The results of the correspondence
analysis (CA) shows that the distribution of
bivalve species at the study stations, which
characterize the mangrove and seagrass
ecosystems, was concentrated along axis
1 (F1) with a contribution of 48.2% and
axis 2 (F2) with 39.74%, explaining a total
of 87.93% of the variance. The spatial
distribution of the bivalve species in these
ecosystems is shown in Figure 6.
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Table 3. The density value of bivalve families on the coast of Kelapa Dua Island.

Bivalve Density (ind./100m?)

No Families
St. 1M St. 2M St. 2L St. 3L

1  Tellinidae 36 107 206 315
2 Cardiidae 44 53 24 109
3 Veneridae 36 27 60 109
4  Lucinidae 18 9 61 85
5 Donacidae 27 9 - -
6  Pinnidae - - 48 12

Total 161 205 399 630

Table 4. Bivalve species density value on the coast of Kelapa Dua Island.

Density (ind./100m?)

No Species
1M 2M 2L 3L
1  Fimbria fimbriata 18 9 0 0
2 Fragum fragum 0 0 0 24
3 Fragum unedo 0 0 0 24
4 Gafrarium pectinatum 0 44 24 0
5  Latona deltoides 27 9 0 0
6  Loripes orbiculatus 0 0 61 85
7  Maoricardium pseudolatum 0 18 24 0
8  Periglypta puerpera 0 0 0 24
9  Pinna murikata 0] 0] 48 12
10  Quidnipagus palatam 0 62 36 0
11  Tellinella virgata 0 27 48 61
12 Tellinides timorensis 0 61 73
13  Timoclea marica 36 0 36 85
14 Vasticardium pectiniforme 44 0 0 61
15 Quadrans gargadia 36 18 61 182
Total Density 160 187 400 631
106°39'54.000F 106'343.000°8 10533120008

Note:

FF: Fimbria fimbriata

FG: Fragum fragum

FU: Fragum unedo

GP: Gafrarium pectinatum

LD: Latona deltoides

LO: Loripes orbiculatus

MP: Maoricardium
pseudolatum

PP: Periglypta puerpera

PM: Pinna muricata

QP: Quidnipagus palatam

TV: Tellinela virgata

TM: Tellinides timorensis

VP: Vasticardium pectineforme

TM: Timoclea marica

QG: Quadrans gargadia

SINS10007S
5°38'51.000°8

5°39°0.000°%

539°0.000°S

5'39°9.000°%

530°9.000°S

Figure 5. Distribution of bivalve species on the coast of Kelapa Dua Island.
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Table 5. Bivalve ecological index value on the coast of Kelapa Dua Island.

Stations
Ecological Index
1M 2M 2L 3L
Diversity Index (H') 2.26 2.49 3.09 2.96
Evenness Index (E) 0.97 0.89 0.98 0.89
Dominance Index (C) 0.03 0.11 0.02 0.11

Symmetric plot
(axes F1 and F2: 87,93 %)

0.5

F2(39,74 %)

0.5

F1 (48,20 %)

| = Stasiun = Spesies Bivalvia |

Figure 6. CA results of bivalve species on mangrove ecosystems (Stations 1M, 2M) and seagrass (Stations

2L, 3L) on Kelapa Dua Island.

The CA results identified two
groups of bivalve species distributions
that characterize mangrove and seagrass
ecosystems. Species associated with
mangroves included L. deltoides, F.
fimbriata, G. pectinatum, Q. palatum, and
M. pseudolatum, whereas species associated
with seagrass included T. virgata, P. muricata,
T. marica, Q. gargadia, F. fragum, F. unedo,
P. puerpera, L. orbiculatus, and T. timorensis.
The high number of bivalve species at Station
3L is due to favorable substrate conditions
and the high density of seagrass species T.
hemprichii and C. rotundata.

CONCLUSION

This study identified 15 bivalve
species along the coast of Kelapa Dua Island,
Seribu Islands from six families: Tellinidae
and Cardiidae (four species each), Veneridae
(three species), Lucinidae (two species),
Donacidae and Pinnidae (one species each).
The density of the bivalves was higher in the
seagrass ecosystem than in the mangrove
ecosystem. Correspondence analysis
demonstrated that bivalve distribution
patterns exhibit a closer ecological linkage
to seagrass habitats. Species associated

Connectivity of Bivalves between Mangrove...............................

.................................................. (SRIMARIANA et al.)

with seagrass included T. virgata, P.
muricata, T. marica, Q. gargadia, F. fragum,
F. unedo, P. puerpera, L. orbiculatus, and
T. timorensis, whereas those associated
with mangroves included L. deltoides, F.
fimbriata, G. pectinatum, Q. palatum, and
M. pseudolatum. The ecological indices
indicated that the bivalve community was
stable, with relatively high diversity and
no species dominance, reflecting a well-
balanced ecological condition.
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