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Abstract

Mangrove ecosystems play a crucial role in supporting coastal biodiversity by providing vital habitats and ecological
services for many marine organisms, including gastropods. Despite the extensive mangrove coverage in the
Karimunjawa Islands, information on the composition, distribution, and ecological significance of gastropods in
this region remains limited. This study investigates the diversity, abundance, and spatial distribution of gastropod
species inhabiting the Kemujan mangrove forest in the Karimunjawa Islands. A total of eight gastropod species
from six families were recorded across three sampling stations. The two most abundant species, Pirenella cingulata
(Gmelin, 1791) and Terebralia sulcata (Born, 1778), both belonging to the Potamididae family, were widely distributed
across all sites. Station 2, characterized by the lowest mangrove density, supported the highest gastropod abundance
(80 Ind./5 m?), diversity (H' = 1.73), and evenness (J' = 0.83). In contrast, Station 1, with the highest mangrove
density, exhibited the lowest abundance (53.6 + 40 Ind./5 m?) and diversity (H’ = 1.05) and the highest dominance
(D = 0.39). A strong negative correlation was observed between mangrove density and gastropod abundance.
Denser mangrove stands are associated with increased shading, softer sediment, reduced food availability, and
fewer habitat options—factors that may reduce habitat suitability for diverse gastropod communities. These
findings underscore the influence of mangrove structure on gastropod assemblages and offer valuable insights
for the conservation and management of mangrove ecosystems in the Karimunjawa Islands.
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Resumo

Os ecossistemas de manguezais desempenham um papel crucial no apoio a biodiversidade costeira, fornecendo
hébitats vitais e servigos ecolégicos para muitos organismos marinhos, incluindo gastrépodes. Apesar da extensa
cobertura de manguezais nas Ilhas Karimunjawa, as informacdes sobre a composicao, distribui¢cdo e importancia
ecolégica dos gastropodes nesta regido ainda sdo limitadas. Este estudo investiga a diversidade, abundancia e
distribuigao espacial das espécies de gastréopodes que habitam a floresta de manguezais de Kemujan, nas Ilhas
Karimunjawa. Um total de oito espécies de gastrépodes, pertencentes a seis familias, foi registrado em trés estacdes
de amostragem. As duas espécies mais abundantes, Pirenella cingulata e Terebralia sulcata, ambas da familia
Potamididae, estavam amplamente distribuidas em todos os locais. A Estagdo 2, caracterizada pela menor densidade
de manguezais, apresentou a maior abundancia de gastrépodes (80 individuos/5 m?), diversidade (H' = 1,73) e
equitabilidade (J’ = 0,83). Em contraste, a Estagao 1, com a maior densidade de manguezais, apresentou a menor
abundancia (53,6 individuos/5 m?) e diversidade (H’ = 1,05), além da maior dominancia (D = 0,39). Foi observada
uma forte correlagio negativa entre a densidade de manguezais e a abundancia de gastrépodes. Areas de manguezais
mais densas estdo associadas a maior sombreamento, sedimento mais macio, menor disponibilidade de alimento
e menos opg¢des de habitat — fatores que podem reduzir a adequacdo do habitat para comunidades diversas de
gastropodes. Esses achados ressaltam a influéncia da estrutura do manguezal sobre os agrupamentos de gastrépodes
e oferecem insights valiosos para a conservagao e gestdo dos ecossistemas de manguezais nas Ilhas Karimunjawa.

Palavras-chave: gastropodes, Ilhas Karimunjawa, manguezais, potamididae, distribuicdo de espécies.
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1. Introduction

Mangrove forests serve as crucial nursery habitats
for various marine species, aid in preventing shoreline
erosion, and play a significant role in carbon storage
(Abino et al., 2014; Asadi et al., 2018; Besset et al., 2019). The
structural complexity of mangrove vegetation offers habitat
to various species, including gastropods, which are one of the
essential molluscs in mangrove ecosystems (Ali et al., 2024;
Ebadzadeh etal., 2024). Gastropods help nutrient cycling by
decomposing organic matter, thereby improving soil fertility
and the availability of nutrients (Ebadzadeh et al., 2024). They
feed on a range of substances, including decomposing plant
material, which they process and later excrete as waste that
is rich in nutrients (Keerthana et al., 2023; Reis et al., 2021).
While mangrove forest in Karimunjawa is extensive, little
is known about their gastropod communities.

Karimunjawa is a distinguished archipelago located
approximately 80 kilometers north of Java’s coastline.
Administratively governed by the Jepara Regency in
Central Java, this tropical region encompasses a diverse
range of ecosystems and coastal landscapes. The largest
island, Karimunjawa Island, is characterized by its
lush vegetation and pristine shorelines, serving as the
primary hub of activity within the archipelago. With
a total land area of 46 km?, the archipelago reaches its
highest elevation at approximately 506 meters above sea
level. Home to a population of around 10,000 residents,
Karimunjawa consists of several smaller satellite islands,
the majority of which rise less than 10 meters above
sea level (Benardi et al., 2020). Among these, Kemujan
Island is the second-largest inhabited island, where
coastal communities thrive amidst picturesque maritime
surroundings (Asadi et al., 2024).

The Karimunjawa Islands, recognized as a marine national
park in Indonesia, are renowned for their abundant marine
biodiversity and well-maintained mangrove ecosystems
(Asadi et al., 2024). Nevertheless, these ecosystems are
under threat from human activities and natural alterations,
including deforestation, pollution, and climate-related
challenges such as rising sea levels and temperature variations
(Abino et al., 2014; Besset et al., 2019; Ebadzadeh et al., 2024;
Murdiyarso et al., 2015). Understanding the composition and
structure of the gastropods in Kemujan's mangrove forests
of Karimunjawa Islands is crucial for comprehending the
functioning of these ecosystems. Due to their relationship
with their environment, gastropods are excellent
bioindicators of habitat and stressors that could affect
mangrove ecosystems (Fitria et al., 2023).

Numerous environmental factors, including salinity,
substrate type, vegetation cover, and tides, influence the variety
of gastropods in mangrove areas (Afwanudin et al., 2019).
Nutrient availability, competition, and predation are some
of the factors that affect the composition and distribution
of gastropod species (Ali et al., 2024; Yeo et al., 2024).
Nevertheless, actual research concerning gastropod
assemblages within the Karimunjawa Islands is scarce.
Therefore, studies related to gastropods in the mangrove
forests of the Karimunjawa Islands could contribute to
broader ecological knowledge that will be useful in devising
conservation measures for these unique ecosystems.
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Therefore, this study aims to investigate the diversity,
abundance, and spatial distribution of gastropod species
in relation to mangrove density in the Kemujan mangrove
forest, located in the Karimunjawa Islands, Indonesia.
Understanding these spatial ecological patterns is essential
for detecting environmental changes and developing
targeted conservation and management strategies. Given
the biodiversity significance and ecological sensitivity of
the region, these findings will contribute to safeguarding
the ecological integrity of mangrove ecosystems both
locally and in similar coastal areas worldwide.

2. Materials and Methods

2.1. Data collection

We conducted this study in the Kemujan Trekking
Mangrove (TMK), a part of the mangrove ecosystems of
the Karimunjawa Marine National Park. The area contains
diverse mangrove ecosystems that are crucial as habitats for
invertebrates, especially gastropods. Although mangroves
cover a wide area in this location, information about the
composition, distribution, and ecological significance of
gastropods is not well known.

Field data were collected in July and August 2024,
during the southeast monsoon that characterizes the
dry season. The study area comprised three sampling
stations, each characterized by distinct mangrove densities
and substrate types. Station 1, located in the landward
zone with peat sediment, exhibited the highest density
at approximately 5,480 trees/ha. Station 2, situated in
the intermediate zone with sandy-peat mixed sediment,
contained around 2,460 trees/ha. Station 3, positioned in the
seaward zone with sand-mud mixed sediment, supported
approximately 2,680 trees/ha. Ceriops tagal (Perr.) C.B.Rob.,
the most dominant species, accounting for 60% of the total
mangrove population. Other mangrove species, such as
Rhizophora apiculata Blume and Lumnitzera racemosa Willd.,
were present in smaller numbers. Changes in the tides and
the buildup of sediment affect the mangrove ecosystem
in TMK (Asadi et al., 2024; Hickmah et al., 2021). These
factors create a variety of microhabitats that affect where
gastropods live. Table 1 and Figure 1 present the coordinates
and a map of the study areas.Samples were taken at low
tide from three designated stations (see Figure 1), with five
sampling plots each. In a 10x10m plot, mangroves were
identified and their DBH were measured; also within this
context, five 1x1m plots were designated for identifying
gastropods. This timing marks the start of the dry season.
The Kemujan Tracking Mangroves (KTM) site was picked
because it stands as the main point of the mangrove forest
within Karimunjawa Marine National Park. All gastropod
samples were immediately placed into a sample box and
preserved in a solution of 5-7% neutralized formalin. The
identification of samples was done using a wide range of
reference materials, which included the publications by
Arbi (2014), Dolorosa and Galon (2014), Reid (2014), and
Baharuddin and Marshall (2014). Shell length, width, color
pattern, spire shape, and aperture form were examined to aid
in species identification following standard taxonomic keys.
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Table 1. Stations, coordinates and characteristics of sampling stations at Kemujan Trekking Mangrove (TMK).

Stations Coordinates Characteristics
Station1  5°49'35.2"S, 110°28'03.6"E  Landward zone with vegetation C. tagal and L. racemosa and typical mangrove peat sediment.
Station 2 5°49'27.44"S,110°27°56.69"E Intertidal Zone with mixed mangrove species and sandy-peat mixed sediment.

Station 3 5°49'26.08"S, 110°27'55.81”E  Seaward zone dominated by R. apiculata R. mucronata and sand-mud mixtures sediment
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Figure 1. Map of study area at Kemujan Trekking Mangrove (KTM), Karimunjawa Marine national Park.

Following identification, we measured each sample using
a vernier caliper, took a digital camera photo, and then
stored it in a collection bottle for further analysis. We
analyzed the collected data by detailing the morphological
characteristics in accordance with the relevant literature.

2.2. Community structure analysis

The ecological indices used in this gastropod research
include the Shannon-Wiener diversity index, Pielou’s
evenness index, and Simpson’s dominance index. These
indices help assess species diversity, distribution, and
dominance within the studied gastropod community
(Cafiada, 2020; Dolorosa and Galon, 2014). By analyzing
these indices, researchers can gain insights into the
ecological balance and health of the habitat (Cai et al., 2016;
Roberts, 2019).
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The ecological indices are formulated using model as per
Zar (2010). Shannon-Wiener diversity index (H’) quantifies
species diversity by considering both richness and evenness
within a community. Pielou’s evenness index (J') measures
how evenly individuals are distributed among species in
a community. Meanwhile, The Simpson dominance index
(D) measures the probability that two individuals randomly
selected from a sample belong to the same species. The
formulas of the Shannon-Wiener Index (Ortiz-Burgos, 2016),
Pielou’s Index of Evenness (Pielou, 1966), and Simpson’s
Index of Dominance (Zar, 2010) are as follows:

» Shannon-Wiener Index (H'):
N
. piln pi (1)

1=

H'=—
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*  Maximum diversity (Hmax):
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» Pielou’s Index of Evenness (J):
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3. Results

3.1. Mangrove composition

A total of 531 mangrove trees, representing eight
distinct species, were identified at the sampling locations,
with Ceriops tagal comprising 60% of the total mangrove
population in the examined regions. This particular
species was noted for having the smallest diameter at
breast height (DBH), recorded at 6.87 + 4.02 cm, whereas

the average DBH across all mangrove species was
14.98 +6.70 cm. Station 1 recorded the highest number of
mangroves, totalling 274 trees; however, it also exhibited
the least diversity among research stations. Furthermore,
Xylocarpus moluccensis (Lam.) M.Roem., Bruguiera sexangula
(Lour.) Poir., and Excoecaria agallocha L. were observed to
have the lowest individual counts, with 1, 2, and 5 trees,
respectively (refer to Table 2).

3.2. Gastropods distribution and abundance

The sampling locations identified a total of eight
gastropod species from six different families. The
species included Cassidula nucleus (Gmelin, 1791),
Monoplex pilearis (Linnaeus, 1758), Neripteron violaceum
(Gmelin, 1791), Notocochlis gualteriana (Récluz, 1844),
Pirenella cingulata (Gmelin, 1791), Rhinoclavis vertagus
(Linnaeus, 1767), Telescopium Telescopium (Linnaeus, 1758),
and Terebralia sulcata (Born, 1778). Among these, the
most widely distributed gastropod species in the study
areas were P. cingulata and T. sulcata from the family
Potamididae, both of which were found at every station
and sampling site. On the other hand, only four sampling
plots recorded M. pilearis, indicating its least widespread
distribution (Table 3).

Table 2. Mangrove composition in the surveyed areas, mangrove forest of Karimunjawa Islands.

Station
Species Total average DBH (cm)
I I |
Bruguiera sexangula (Lour.) Poir. 0 2 0 2 19.88 +1.12
Ceriops tagal (Perr.) C.B.Rob. 219 98 3 320 6.87 +4.02
Excoecaria agallocha L. 0 2 3 5 23.16+5.33
Lumnitzera racemosa Willd. 55 16 0 71 13+6.21
Rhizophora apiculata Blume 0 0 77 77 10.28 +6.23
Rhizophora mucronata Lam. 0 5 39 44 9.19 +6.81
Sonneratia alba Sm. 0 0 11 11 20.65 +7.05
Xylocarpus mollucensis (Lam.) M.Roem. 0 0 1 1 16.86
Total 274 123 134 531 14.98 + 6.70
Table 3. The distribution of Gastropods in each sampling plot and station of Kemujan Islands.
Station 1 Station 2 Station 3
Species
1 2 3 5 1 2 3 4 5 1 2 3 4 5
Rhinoclavis vertagus (Linnaeus, 1767) - - - - + + + + + + + + + +
Monoplex pilearis (Linnaeus, 1758) - - - - - + - + - + + - - -
Cassidula nucleus (Gmelin, 1791) - - + - + + + + + + - + + +
Notocochlis gualteriana (Récluz, 1844) - + - + + - - - - - + + + +
Neripteron violaceum (Gmelin, 1791) - + + + + + + + + + + + + +
Pirenella cingulata (Gmelin, 1791) + + + + + + + + + + + + + +
Telescopium telescopium (Linnaeus, 1758) - - - - + - - - - + - + + +
Terebralia sulcata (Born, 1778) + + + + + + + + + + + + + +

4/9

Braz. ]. Biol., 2025, vol. 85, €296809



Mangrove structure and gastropod distribution

Table 4. The total numbers of Gastropods in each sampling stations.

Station
Family Species Total of Individuals
I Il m
Cerithiidae Rhinoclavis vertagus (Linnaeus, 1767) 0 97 40 137
Cymatiidae Monoplex pilearis (Linnaeus, 1758) 0 21 14 35
Ellobiidae Cassidula nucleus (Gmelin, 1791) 2 38 18 58
Naticidae Notocochlis gualteriana (Récluz, 1844) 6 2 24 32
Neritidae Neripteron violaceum (Gmelin, 1791) 23 65 31 119
Potamididae Pirenella cingulata (Gmelin, 1791) 116 93 157 366
Telescopium telescopium (Linnaeus, 1758) 0 2 1 13
Terebralia sulcata (Born, 1778) 121 82 89 292
Total of Individual 268 400 384 1052
Number of Species 6 8 8
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Figure 2. The average abundance (mean * standard error of mean, n=5) of gastropods in each station.

The research stations yielded a total of 1,052 gastropods.
The species P. cingulata and T. sulcata, belonging to the family
Potamididae, were not only the most widely distributed
but also the most numerous, with counts of 366 and
292 individuals, respectively. Only at stations 2 and 3 did we
record R. vertagus, which ranked third in terms of abundance
with 137 individuals. In contrast, T. telescopium, N. gualteriana,
and M. pilearis exhibited the lowest numbers, with 13, 32,
and 35 individuals, respectively (Table 4).

The highest average abundance of gastropods was
P. cingulata in station 3 (31.4 + 5 ind./5m?), T. sulcata,
and P. cingulata in station 1 (24.2 £ 5.4 ind./5m?) and
(23.2 £ 3.9 ind./5m?), respectively. Overall, the two-way
ANOVA test of the average abundance of gastropods in
each station showed significant differences (P < 0.01).
It was found that there were no significant differences
between research stations for some gastropod species,
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such as M. pilearis and N. gualteriana (P > 0.1), where
the average abundance was only 2.3 + 2.1 ind./5m? and
2.4 +2.1 ind./5m?, respectively (Figure 2).

3.3. Diversity, evenness and dominance of gastropods

The ecological indices reveal variations in species
diversity, evenness, and dominance across the three
stations. Station 1 recorded the lowest Shannon-Wiener
diversity index (H’) of 1.05, the lowest Pielou’s evenness
index (J') of 0.65, and the highest Simpson’s dominance
index (D) of 0.39. Station 2 exhibited the highest species
diversity with H’ = 1.73, along with the highest evenness
(J = 0.83) and the lowest dominance (D = 0.19). Station
3 recorded a diversity index of H' = 1.63, slightly lower
than Station 2, with an evenness index of /= 0.81 and a
dominance index of D = 0.24 (Figure 3).
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Forests, Indonesia.

4. Discussion

4.1. Gastropod in the mangrove areas

Mangrove forests are essential to snails that live in
them because they provide important services like a
place to breed, a nursery, food, and safety from predators
(Arfiati et al., 2024; Caril et al., 2023; Reid et al., 2008).
They also play an important part in the cycling of
nutrients in mangrove ecosystems (Guntur et al., 2019;
Purnama et al., 2024). Eight species of gastropods
from six families and eight genera were found in the
mangrove tracking areas of Kemujan, which is in the
Karimunjawa Islands. A study conducted in the same forest
in 2013 reported a similar number of gastropod species
(eight species), with Cerithidea cingulata as the dominant
species and abundance values within a comparable range,
around 55-179ind,/25 m? (Imam et al., 2014). However, it
appears that the species was misidentified, as the currently
accepted name for Cerithidea cingulata (Gmelin, 1791) is
Pirenella cingulata (Gmelin, 1791) (MolluscaBase, 2025).

Among the six families discovered, Potamididae
boasted the most diverse range of species. It was made up
of three species and 671 individuals, which is more than
60% of the gastropod population. In contrast, the families
Neritidae and Cymatiidae contributed the least, with only
32 and 35 individual gastropods recorded, respectively.

The Potamididae, commonly known as mudwhelks or
mangrove snails, is a large group of gastropod species that
live in tropical and subtropical areas. They can be found
in the Indo-West Pacific, South Asia, East Africa, northern
Australia, and the Pacific islands (Reid et al., 2008). They
are typical inhabitants of coastal mudflats in tropical and
warm temperate seas in intertidal zones with fluctuating
salinity (Harzhauser et al., 2023). The family is most diverse
in the Indo-West Pacific region, including countries like
Indonesia, Malaysia, and the Philippines, while smaller
populations exist along the coasts of the Arabian Peninsula
and West Africa (Cafnada, 2020; Harzhauser et al., 2023;
Yolanda et al., 2016). Potamididae made up 97% of all the
gastropod populations in the mangrove forests of Casiguran,
Aurora, Philippines. Cerithidea cingulata alone accounted
for 93% of all observed gastropods (Cafiada, 2020).
In this study, P. cingulata had the highest average density
(4.88 individuals per m?), and contributed 54.56% of
Potamididae family and 34.79% of gastropod population
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in the sampling areas. Similarly, P. cingulata displays the
highest number of individuals in mangrove ecosystems
on the western coast of Kandakuliya, Kalpitiya, Sri Lanka
(Sandaruwan et al., 2024). Previous studies show that
P. cingulata is an obligate deposit feeder that forms dense
aggregations on wet, fine-textured intertidal sediments,
especially muddy sand or sandy-mud flats near mangroves
(Solanki et al., 2017; Yadav et al., 2025). In our study,
Stations 2 and 3 had lower mangrove density than Station 1,
offering more open mudflat area. The substantially higher
abundance at Station 3 is likely due to its finer sandy-mud
substrate, compared to Station 2’s sandy-peat sediments,
which are less favorable for foraging and movement
(Yadav et al., 2025).

The second most populous species of gastropods,
T. sulcata, exhibited an average density of 3.89 individuals
per square meter, representing 27.75% of the total gastropods
recorded in the study areas. This figure is significantly
lower than the findings from Pulau Panjang, Banten, where
a density of 15 individuals per square meter of T. sulcata
was documented (Patria and Putri, 2017). Meanwhile,
T. Telescopium, also belonging to the Potamididae family,
exhibited the lowest population distribution, with only
32 individuals recorded. This species primarily inhabits
the muddy substrates of mangrove foreshores and the
slightly submerged mudflats that occur during high tide. Its
natural habitat includes mangrove forests located in West
and Central Indo-Pacific region (Palanisamy et al., 2020).
The global population of this species is experiencing a
decline, primarily due to habitat destruction and the
deforestation of mangroves. Additionally, this species
occupies a specific ecological niche that contributes to
its lower population density compared to other gastropod
species (Adamu et al., 2024).

4.2. Community structure of gastropods

Station 1 recorded only five species of gastropods,
whereas both Station 2 and Station 3 each recorded eight
species. Consequently, Station 1 exhibited the lowest
Shannon-Wiener diversity index (H’) of 1.05, while
Stations 2 and 3 had diversity indices (H') of 1.78 and 1.68,
respectively. Those values are much higher compared
to those in the Pancer Cengkrong mangrove ecosystem,
Trenggalek Regency, East Java, where the diversity index
ranges between 0.84 and 1.3 (Arfiati et al., 2024). The
Shannon diversity index of gastropods, ranging from
1.05 to 1.78, reflects a moderate level of species diversity
in the studied habitats. This range suggests variations in
species richness and evenness, potentially influenced
by environmental conditions and habitat characteristics
(Guntur et al., 2019). The Shannon-Wiener Diversity Index
combines both species richness and species evenness into
a single measure of species diversity. The Shannon-Wiener
Diversity Index shows how diverse and fair an ecosystem
is. Lower values show that there are few dominant species
or low species richness (Caril et al., 2023; Reis et al., 2021).

Station 2 exhibited the highest diversity index
(H’=1.78), accompanied by the highest evenness index
(J’ = 0.83) and the lowest dominance index (D = 0.19).
The dominance index serves to illustrate the degree to
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which one or a few species prevail within the community,
which is often inversely correlated with both evenness and
diversity (Thukral et al., 2019). A Simpson’s Dominance
Index between 0.19 and 0.39 means that there is low to
moderate biodiversity, which means that some species
are more common than others. However, the community
is still pretty balanced compared to ecosystems with
much higher D values. A lower D value suggests greater
biodiversity and a more equitable distribution of species
(Arfiati et al., 2024; Harahap et al., 2022).

4.3. Correlation between mangroves and gastropods

The regression model shows a statistically significant
negative relationship between mangroves density and
gastropods abundance. It means the higher the numbers
of mangroves, the fewer the gastropods. However, the
model only explains a moderate amount (38.07%) of the
variation in gastropods. This suggests that the abundance
of gastropods may also be affected by things that aren’t
included in the model (Figure 4).

Studies have shown that gastropod abundance often
peaks in moderately dense mangroves or in areas where
mangroves are sparse. This is because moderate density
provides enough shelter while still allowing for sunlight,
algal growth, and adequate oxygen. Lower-density mangroves
create a more open environment with less organic buildup,
making conditions favorable for gastropod populations
(Adamuetal,, 2024; Keerthana et al., 2023). On the other hand,
many of the problems listed above—low light, low oxygen,
high sedimentation, and more predators—come together in
high-density mangroves to make it harder for gastropods to
live and reproduce (Purnama et al., 2024; Reid et al., 2008).

Furthermore, the three sampling stations showed
distinct ecological characteristics that influenced gastropod
assemblages. Station 1, located in the landward zone,
exhibited the highest mangrove density (274 trees) but
the lowest mangrove richness (2 species) and the lowest
gastropod abundance (268 individuals) and species richness
(6 species). This pattern suggests a negative relationship
between mangrove density and gastropod density,
possibly due to limited habitat heterogeneity and reduced
availability of open microhabitats (Adamu et al., 2024;
Keerthana et al., 2023). In contrast, Stations 2 and 3,
characterized by lower mangrove densities (123 and 134 trees,
respectively) but higher mangrove richness (5 and 6 species)
and more diverse sediment types (sandy-peat and sand-mud
mixtures), supported greater gastropod abundance (400 and
384 individuals) and higher species richness (8 species each).
These findings indicate that while dense mangrove stands
may limit space for gastropod activity, mangrove richness
and substrate diversity provide structural complexity, feeding
resources, and microhabitats that promote higher gastropod
diversity and abundance (Cafiada, 2020; Caril et al., 2023).

One limitation of this study is that fieldwork was
carried out solely during the dry season (July-August),
a period characterized by minimal rainfall and relatively
stable salinity levels. Seasonal variations may affect
gastropod assemblages due to alterations in freshwater
input, sediment dynamics, and the production of mangrove
litter. Consequently, the negative correlation we identified
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Figure 4. Linier relationship between mangroves and gastropods
(Y = -0.4172*X + 84.90).

between mangrove density and gastropod abundance must
be understood in the context of dry-season conditions.
To account for temporal fluctuations and provide a more
comprehensive understanding of the interactions between
gastropods and mangroves, future investigations should
incorporate multi-seasonal surveys.

5. Conclusion

This study highlights the diversity, abundance, and
distribution of gastropods in the mangrove forests of
Kemujan Trekking Mangrove (TMK), Karimunjawa Islands.
A total of eight gastropod species from six families were
identified, with Pirenella cingulata and Terebralia sulcata
being the most dominant and widely distributed species.
The results show that the types and numbers of gastropods
are affected by the structure of mangroves. Station 2 has the
most variety and balance of species. The finding that areas
with a lot of mangroves have fewer gastropods suggests
that thick mangrove growth may create conditions that
are not suitable for these animals.

Understanding the ecological role of gastropods in
mangrove ecosystems is essential for effective conservation
and management strategies. This study shows important
information about how gastropod communities relate to
mangrove habitats. This knowledge can help protect these
important coastal ecosystems. Future research should look
at other environmental factors, like water quality and
sediment type, to better understand how they influence
the different types of snails living in mangrove forests.
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