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Abstract: Mangrove crab (Scylla spp.) is one of the fishery commodities of high economic value that depends on the
existence of mangrove ecosystems. The Bagek Kembar Exclusive Ecosystem Area (KEE) in Sekotong, West Lombok, is one
of the important habitats for mangrove crabs and serves as the primary location for fishing activities by local fishermen. This
study aims to determine the distribution of mangrove crab size caught by fishermen based on morphometric parameters,
which include carapace length, carapace width, abdomen width, propodus length, propodus width, merus length, dactylus
length, and plepod diameter. This type of research uses a descriptive research design with a quantitative approach. Sampling
was conducted using purposive sampling, where mangrove crabs caught by fishermen at the research site were considered a
representative sample of the population. Data analysis was conducted using descriptive statistics, which included calculating
mean values, median, mode, and standard deviation, as well as analysing the frequency distribution of mangrove crab sizes.
The determination of the number of classes and the interval of the frequency distribution class was carried out using Sturges'
rule formula to describe the population structure of mangrove crabs. The study's results showed that most of the mangrove
crabs caught were small to medium in size. The majority (65%) of crabs have a carapace length (PK) between 4—6 cm and
are dominated by the juvenile or premature gonadal phase. The rarity of large individuals (>10 cm) suggests that crabs are
significantly exploited before reaching their maximum adult size. This pattern also shows the role of KEE Bagek Kembar as
a nursery ground dominated by juvenile individuals. Based on these findings, management efforts such as determining
minimum catch sizes, protecting nursery habitats, increasing fishing gear selectivity, and long-term population monitoring
are recommended to support the sustainability of mangrove crab stocks in this region.
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Introduction

Indonesia has a vast and strategic marine potential
that can be developed to improve people's welfare. The area
of Indonesian waters reaches around 5.8 million km? or about
75% of the total national area, consisting of 2.8 million km?
of archipelago waters, 0.3 million km? of territorial sea
waters, and 2.7 million km? of Exclusive Economic Zone
(EEZ) area [1].

One of the coastal ecosystems that plays a crucial
ecological role is the mangrove forest. The ecosystem is
located in a land—sea transition zone that is influenced by
tides, with substrates ranging from sand to mud. Mangroves
act as natural protectors from abrasion, large waves, and
coastal flooding. In addition to their physical functions,
mangroves are also important in climate change mitigation
because they have the ability to store carbon at a rate four
times greater than tropical rainforests [2].

Mangrove vegetation provides habitat for a variety of
organisms, including mangrove crab (Scylla spp.).
Conservation efforts in coastal areas, such as mangrove
planting, aim to maintain the ecosystem's sustainability and
improve the survival of the biota that depend on the area.
Mangroves, as dicot plants that thrive in brackish waters near
the sea, have significant economic value because they can be
utilised for wvarious purposes, including cosmetics,
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pharmaceuticals, and textiles [3]. In addition, this ecosystem
also supports the economic activities of coastal communities,
especially those who depend on commodities such as
mangrove crabs [4].

Bagek Kembar Mangrove Forest, Cendi Manik
Village, Sekotong, West Lombok, has been designated as a
Mangrove Essential Ecosystem Area (KEE) based on the
Decree of the Regent of West Lombok Number
637/10/DLH/2018. This area provides important benefits in
ecological, educational, and economic aspects. The
mangrove crab is one of the commodities with high
economic value for the surrounding community, due to its
nutritional content and high market demand [5].

Mangrove crabs (Scylla spp.) belong to the
Portunidae family and live in coastal waters overgrown with
mangroves, estuaries, and muddy beaches [6]. The
regulations stipulate the minimum size of the catch, which is
15 cm carapace wide and 300 g in weight. Capture of mature
gonad broodstock has an impact on inhibiting population
regeneration [7]. Fishing in nature is mostly carried out using
bubu, a passive fishing gear that is considered effective [8].

Mangrove crabs play a crucial ecological role in
carbon cycling, influencing the structure of mangrove
vegetation and the decomposition of organic matter [9].
However, in various coastal areas of Indonesia, high fishing
pressure has led to a decline in crab stocks [10]. In the KEE
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Bagek Kembar area, fishing activities have not yet fully
adhered to the principles of sustainable management.
Fishermen still catch crabs without paying attention to the
minimum catch size, thus potentially threatening the
sustainability of the population [11] [12].

To support the sustainable use of resources, a
minimum catch size has been set through the Minister of
Agriculture Regulation No. 17/2021. Data on the distribution
of crab sizes caught is important to assess the sustainability
and effectiveness of these regulations. Therefore, research on
mangrove crab sizes is necessary to determine the suitability
of fishing practices in accordance with the rules and maintain
the sustainability of the ecosystem.

Research Methods

This research was carried out in the Bagek Kembar
Exclusive Ecosystem Area (KEE), Sekotong District, West
Lombok Regency. Sampling was conducted over a three-
month period, from March to May 2025. This study uses a
descriptive research design with a quantitative approach
[13].
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Figure 1. Map of the Research Location

The study population included all mangrove crabs
(Scylla spp.) caught by fishermen in the Bagek Kembar
Exclusive Ecosystem Area (KEE), Sekotong, West Lombok.
The research sample consisted of mangrove crabs obtained
directly from fishermen's catches at the location, including
Scylla spp. criteria. species, intact, and randomly selected
using purposive sampling techniques to avoid bias [14].
Sampling was conducted once a month during the study
period, with a minimum of 30 crabs in each sampling period.

The variable observed in this study is the
morphometric parameters of the mangrove crab (Scylla
spp.), which encompass various body parts. The
measurements of the main dimensions of the carapace
include carapace width (CW) and carapace length (CL) (A).
In addition, abdominal width (AW) (C) was measured.
Measurements of the right cheliped structure include
propodus length (PL), propodus width (PW), merus length
(ML), dactylus length (DL), and propodus depth (PD) (B and
D), as referred to in previous studies [15].
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Figure 2. Mangrove Crab Parameter Section

In the implementation of this research, various tools
and materials were used to support the process of measuring
and analyzing data. The tools used include vernier callipers,
digital or analytical scales, dissecting kits, cameras,
stationery, spices, and buckets. The material used in this
study is a sample of mangrove crab (Scylla spp.) caught by
fishermen, which is the main object of the research.

The data analysis method used in this study is
descriptive statistical analysis, which includes the
calculation of mean values, median, mode, and standard
deviation, as well as the analysis of the frequency
distribution of mangrove crab size. The determination of the
number of classes and frequency distribution class intervals
is carried out using the Sturges' rule formula to describe the
population structure of mangrove crabs, as stated by and
shown in Equation 1 [16].

K= 1+ 33logn
Description:
K : Number of Classes
n : Amount of Data

Once the number of classes is obtained, the next step
is to determine the appropriate class interval based on the
formula developed by Walpole, as shown in Equation 2.

Xmax—Xmin

Class I Interval = -

Description :

i: class interval

r : the result of the maximum data value minus the minimum
data

k : number of classes

Results and Discussion

Carapace Length of Mangrove Crab (Scylla spp.)

The proportion of mangrove crab carapace length is
based on its size group. Based on this image, information
was obtained that crabs caught by fishermen in Bagek
Kembar, West Lombok, were predominantly (65%) 4-6 cm
in size. As many as 18% of crabs are in the size group of 2—
4 cm, while the size range of 6—8 cm is only 12%. Very small
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individuals (1-2 cm) were found in only 4%, and the largest
size, 8-10 cm, was recorded at the lowest frequency, which
was 1%. This finding aligns with previous studies that
reported the dominance of juvenile individuals in mangrove
crab populations within mangrove ecosystems [17].
Specifically, mangrove crabs in Youtefa Bay, Jayapura,
exhibit an average length range of 94.5 mm and are
predominantly at low gonad maturity levels. The condition
of the mangrove crab population in the Bagek Kembar KEE,
which is dominated by small individuals (65% at 4-6 cm
carapace length), confirms the existence of high
overexploitation pressure on juvenile stocks. These
conditions indicate that intensive fishing pressure led to a
low number of large crabs at the research site. In addition to
the pressure of capture, the variation in crab size is also
influenced by environmental and seasonal factors. The
juvenile abundance of Scylla spp. Tends to increase in
certain phases of the moon, such as the new moon phase, and
is also influenced by environmental dynamics, including
rainfall and temperature, which collectively shape the pattern
of size distribution and abundance of mangrove crabs in
tropical waters [18] [19].
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Figure 3. Length of Mangrove Crab Carapace at KEE
Bagek Kembar, West Lombok, March-May 2025

Carapace width of Mangrove Crab (Scylla spp.)

The results of the analysis showed that the 6-8 cm
size class was the most dominant, accounting for 54% of the
total. The 8-10 cm size class accounted for 28%, while the
10—12 cm size class accounted for only 10%. Meanwhile, the
smallest size class (1-2 cm) comprised 8% of the total. This
pattern aligns with previous findings indicating that the low
frequency of large individuals is a sign of overexploitation
in mangrove crab populations [20]. Compared with other
regions that recorded carapace widths of up to 165.5 mm, the
crabs caught in Bagek Kembar were relatively smaller,
indicating that the catch was made before the crabs reached
their optimal size [21]. Based on comparative studies, the
scarcity of large individuals (>10 cm) in Bagek Kembar
strongly indicates that the catch occurs before the crabs reach
adult size, in contrast to areas such as East Sinjai and Bintuni
Bay, which still record a size range of up to 15-17 cm in
carapace.
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Figure 4. Mangrove Crab Carapace Width at KEE Bagek
Kembar, West Lombok, March-May 2025

Abdomen Width of Mangrove Crab (Scylla spp.)

The abdominal width of the mangrove crab indicates
that 70% of individuals are at a size of 1-2 cm. The 2—4 cm
size class accounts for 24%, and only a small percentage
(6%) have an abdominal width of 4 cm or greater. This
indicates that the research site functions as a nursery ground,
where the mangrove-mud transition area serves as a natural
breeding habitat for mangrove crab juveniles [22]. This
emphasizes that in Bagek Kembar, capture has the potential
to reduce broodstock and reduce the spawning potential
ratio.  Furthermore, these findings reinforce that the
mangrove forest in Bagek Kembar serves as a natural nursery
ground, where juvenile mangrove crabs are predominantly
found in the transition zone between mangroves and mud
flats. Therefore, the high abundance of small individuals
observed is in line with the ecological function of the care
area.
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Figure 5. Abdomen Width of Mangrove Crabs in KEE
Bagek Kembar, West Lombok, March-May 2025

Length of Mangrove Crab Propodus (Scylla spp.)

The dominant propodus size is in the range of 4-6 cm,
accounting for 65% of the proportion. The 2—4 cm size class
has a frequency of 18%, while the 6-8 cm size class is
recorded at 12%. Very small individuals, i.e., 1-2 cm, were
found at a frequency of up to 4%, and the largest size class,
8-10 cm, had the lowest frequency, at only 1%. The
dominance of this small size reflects a negative allometric
growth pattern, in which the increase in body length is not
followed by a proportional increase in body mass, as
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reported in the mangrove crab population in Bintuni Bay
[23], where the growth in length is not followed by a
proportional increase in body mass. This corroborates that
young crabs are more in the growth phase of the extremities
and carapace.
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Figure 6. Length of Mangrove Crab Propodus at KEE
Bagek Kembar, West Lombok March-May 2025

Width of the Mangrove Crab Propodus (Scylla spp.)

The results showed that the measured individuals
were dominated by the 1-2 cm size class, with a frequency
of up to 91%, making this size category the most common.
The 2—4 cm size class accounted for only 8%, while the
largest size class, 4-6 cm, was recorded at the lowest
frequency, at 1%. This distribution pattern suggests that most
individuals have relatively small propodus widths, while
larger sizes are rarely found in the study samples.
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Figure 7. Mangrove Crab Propods in KEE Bagek Kembar,
West Lombok, March-May 2025

Long Merus Mangrove Crab (Scylla spp.)

The results showed that the 2—4 cm class was the most
dominant category, accounting for 66% of the total. The 1-2
cm size class was recorded at 32%, while the 4-6 cm size
class had the lowest frequency, at only 2%, indicating that
this size was relatively rare. Overall, this distribution pattern
indicates that most individuals have a merus length in the
mid-range, with far fewer individuals exhibiting extreme
sizes. These results align with the pattern of limb

Volume 20 No. 8 (2025): 1578-1583

development in crabs from Semarang waters, where juvenile
individuals exhibit more pronounced merus development
than other body proportions [24]. The rarity of merus sizes
greater than 4 cm in this study again indicates the lack of
adult crabs in the population.
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Figure 8. Length of Mangrove Crab at KEE Bagek
Kembar, West Lombok, March-May 2025

Length of Mangrove Crab Dactylus (Scylla spp.)

The 2—4 cm category emerged as the dominant group,
with a proportion of 56%, indicating that most individuals
fell within this length range. Lengths of 1-2 cm rank next
with a frequency of 43%, so small sizes remain common in
samples. The 4-6 cm size class accounts for only 1%,
indicating that this size is very rare. These findings are
similar to those in other biomorphometry studies, which have
noted that the distal portion of the walkway leg grows rapidly
during the juvenile phase. The small size group of >4 cm
indicates the absence of adult crabs, which usually have
longer dactylus.
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Figure 9. Length of Mangrove Crab Dactylus at KEE
Bagek Kembar, West Lombok, March-May 2025

Pleopod Diameter Mangrove Crab (Scylla spp.)

The 2—4 cm size class appears to dominate, with a
percentage of up to 55%, making it the most common size in
the sample. Diameters of 1-2 cm are next with a proportion
of 27%, indicating that small sizes are still quite common.
Meanwhile, the 4-6 cm category has a frequency of 18%,
and the largest size, 8-10 cm, is recorded at only 1%, making
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it the least common. With the dominance of small size, the
mangrove crab population in Bagek Kembar can be
categorized as a pre-mature population of gonads.

In general, the population at these locations exhibits
capture pressure, as reflected in the absence of large
individuals. To maintain sustainability, recommended
management strategies include establishing a minimum
catch size based on M50 (£9—-11 cm LK), protecting nursery
zones in mangroves, increasing the selectivity of fishing
gear, implementing a closing season, and developing small-
scale crab aquaculture. These integrated efforts are crucial
for maintaining stock sustainability while supporting the
economic well-being of coastal communities in KEE Bagek
Kembar.
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Figure 10 Diameter of Mangrove Crab Pleopods at KEE
Bagek Kembar, West Lombok, March-May 2025

Conclusion

Based on the results of research on the distribution of
mangrove crabs (Scylla spp.) caught by fishermen in the
Bagek Kembar Exclusive Ecosystem Area (KEE), Sekotong,
West Lombok, it can be concluded that the crabs caught are
dominated by small to medium-sized individuals. Most
individuals (65%) of crabs were in the 4-6 cm carapace
length group, suggesting that the majority of samples were
still in the juvenile phase or had not yet reached adult size,
while the large individuals (>10 cm) were very few. This
condition indicates high fishing pressure which has an
impact on the reduction of adult crabs as broodstock, while
strengthening the suspicion that the area functions as a
nursery ground. To maintain stock sustainability,
management is needed in the form of determining minimum
catch sizes, protecting nursery areas, increasing fishing gear
selectivity, and long-term research on population dynamics.
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