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Abstract. Melki, Ananta FD, Isnaini, Agustriani F, Apri R, Hartoni, Ningsth EN, Meiverani J. 2025, Analysis of morphology and
population dynamics of giant mudskipper Periopl modon schlosseri (Gobiiformes: Oxudercidue) at Sungsang Estuaries, South
Sumatra, Indonesia. Biodiversitas 26: 2269-2277. The giant mudskipper Periophthalmodon schlosseri is one of the most abundant
mudskipper species, playing a vital role in the biomass of mangrove ecosystems. Mudskipper fish are also found in the Sungsang CE
an estuary of the Musi River that is fed by river water from three provinces in Indonesia: South Sumatra, Lampung, and Bengkulu. This
study aimed to analyze the morphology and population dynamics of mudskippers along with their environmental parameters in
Sungsang Coastal, South Sumatra. For this study, mudskipper specimens were collected from five sampling sites along the Sungsang
Coast and analyzed for morphometric characteristics, length-weight relationships, and their correlations with key environmental
parameters like temperature, pH, and dissolved oxygen. The analysis of fifty-five specimens revealed an average total length of 20.08
cm, a standard length of 17.34 ¢cm, and an average weight of 85.4 g. The growth pattern exhibited positive allom(h‘>3)\ suggesting
that as these fish grow, their body weight increases faster than their length. Condition factor analysis indicated that the fish sampled
were healthy and in good nutritional condition. The Principal Component Analysis (PCA) further highlighted a strong association
between dissolved oxygen and pH levels with the morphometric characteristics of the mudskippers, explaining 55.47% of the variation
on the FI axis and 24.70% on the F2 aEl‘his robust correlation between environmental factors and morphometric characteristics
underscores the reliability of our findings. These findings provide crucial insights into the ecological health of the Giant Mudskipper and
its dependence on specific environmental factors in the mangrove habitat are of utmost importance.

Keywords: Environmental parameter, length-weight relationship, morphometric, mudskipper, Sungsang Coast

commerce (Arulnayagam et al. 2021; Su et al. 2021: Jordan
and Fréhle 2022; Waleed et al. 2024).
During periods of low tide, mangrove swamps and tidal

INTRODUCTION

The mangrove @ilystem is an important area due to its

role in providing a habitat for a wide variety of aquatic and
terrestrial biota, as evidenced by the discovery of rare and
previously unrecorded fish species such as the bearded
gudgeon Pogoneleotris heterolepis in the Kapuas River
Estuary, Kalimantan, Indonesia (Valen et al. 2022) and the
small-eyed gudgeon Prionobutis microps in the Solo River
Estuary, Java, Indonesia (Hasan et al. 2022), highlighting
the ecological importance of these transitional zones as
critical habitats for endemic and specialized aquatic
species. This ecosystem is important from a variety of
angles, including its environmental functions, such as
protecting estuaries and coastlines from storms, stabilizing
the shore, and reducing coastal soil erosion and flooding, as
shown by successful restoration in Central Java (Setyawan
and Winamo 2006) and Flores Island, Indonesia (Wirabuana
et al. 2025). Restored mangroves in Pasar Banggi, Central
Java, prevented erosion. In Flores, 10-year-old mangroves
improved sediment retention and wave absorption.
Additionally, it serves as a nursery habitat and breeding
ground for a wide range of biota, and it provides sources
that include essential commodities for both subsistence and

flats formed in creeks, estuaries, bmﬁcastal waterways
provide habitat for mudskippers (Mai et al. 2019; Ridho et
al. 2019: Santoso et al. 2020; Darojat et al. 2023; Nathaniel
et al.  2024). Mudskippers exhibit physiolol,
morphological, and behavioral adaptations that allow them
[Ef@ihrive in both aquatic and terrestrial environments (You
et al. 2018; Tran et al. 2020; Corush and Zhang 2022;
Steppan et al. 2022). Various factors, including food
availability, habitat seclection, human disturbance, and
others influence the geographical distribution of each
species. A notable example is the giant EEfiskipper
Periophthalmodon  schlosseri, ~ which  contributes
significantly to the biomass value of the mangrove
ecosystem (. ifli et al. 2012; Dewiyanti et al. 2022).
According to the IUCN Red List of threatened species, this
species is currently listed as Least Concern (LC), indicating
that it is not under any immediate threat of population
decline (IUCN 2023). Periophthalmodon schlosseri is
widely distributed throughout the Indo-West Pacific region,
including coastal and estuarine areas of Southeast Asia,




2270

Northern Australia, and parts of South Asia (Ansari et al.
2014; Parenti and Jaafar 2017).

Giant mudskippers are distinguished by their unique
morphologies, which facilitate movement in both aquatic
and terrestrial environments. Their pectoral fins are
specialized for navigating on land, a crucial adaptation for
survival in the intertidal zone (Pace and Gibb 2009; Zhou
et al. 2023). The anatomical structure of these fins is not
only important for movement but also reflects the
evolutionary transition from aquatic to terrestrial hfe
(Ziadi-Kiinzli et al. 2024). For example, the robust fin
morphology allows mudskippers to generate thrust on land,
which is crucial for escaping predators and foraging for
food (Pace and Gibb 2009). Furthermore, studies have
indicated that pelvic fin morphology varies among
mudskipper species, affecting their climbing behavior and
overall movement (Hidayat et al. 2022).

The giant mudskipper serves as a valuable bioindicator
species, with population dynamics reflecting  both
habitat quality and environmental stressors. Studies in
Songkhla Lake, Thailand, demonstrate its sensitivity to
ecosystem degradation, showing highest densities in
undisturbed mangrove-associated mudflats and complete
absence in seawall-modified habitats without mangroves
(Pattaratumrong and Pompha 2024). This pattern mirrors
findings from the Sungsang Estuary, where mudskipper
presence correlates with heavy metal pollution levels,
making  them effective  biomarkers for coastal
contamination (Santoso et al. 2020, et al. 2024). Their
ecological significance extends to reproductive biology, as
population structure and fecundity studies reveal seasonal
spawning synchronized with the southwest monsoon
(Simon et al. 2012; Ridho et al. 2021), linking life-history
tr directly to environmental cycles. Together, these
studies establish the giant mudskipper as an integrative
indicator of ecosystem health, responding to habitat
integrity, pollution pressures, and climatic influences
across its range.

The biodiversity of fish species in the Sungsang
Estuary, including the giant mudskipper, is influenced by a
variety of environmental factors. Numerous studies have
documented the species diversity and community
composition in this region, emphasizing the importance of
mangrove ecosystems as critical habitats for mudskippers
and other aquatic species (Fauziyah et al. 2019). However,
the ongoing threat of human activities, such as
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deforestation and pollution, poses a significant threat to the
ecosystem, thereby impacting mudskipper populations and
their role. Consequently. conservation efforts are
imperative to safeguard the habitat and ensure the long-
term susmabﬂity of mudskippers in South Sumatra
(Septinar et al. 2023).

Several studies have been conducted on the foraging
behavior of mudskippers in South Sumatra, encompassing
rescarch on their dietary habits (Ridho et al. 2019), gonad
length and fecundity (Ridho et al. 2021), and range
extension of P. septemradiams (Igbal et al. 2018).
However, research on the length-weight relationship of P.
sehlosseri remains scarce, with most ies being based on
field observations. Sungsang Coast, located in the estuary
of the Musi River, Indonesia, is a well-known site for
mudskippers. Despite numerous studies on the biology and
ecology of mudskippers in Southeast Asia, data on length-
weight relationships and morphometric-environment
interactions of P. schlosseri the Sungsang Estuary
remain scarce. This study aims to fill this gap by analyzing
the length-weight relationships and morphometric-
environment interactions of P. schlosseri in the Sungsang
Estuary.

MATERIALS AND METHODS

Study area

The rescarch was carried m@t five stations in the study
area in the Sungsang Estuaries of South Sumatra, Indonesia
(Figure 1 and Table 1). The Musi River is a major river
with multiple uses for its resources. It flows through three
provinces on Indonesia's Sumatra Island: South Sumatra,
Lampung, and Bengkulu. The coast of Sungang is situated
within the Musi River Estuary, where the river meets the
sea (Melki et al. 2018a, b). Local fishermen depend on the
rich aquatic life in the river and([§l estvary for their
livelihoods. The Musi River Estuary 1s home to a variety of
fish species, including freshwater stingrays, catfish, and
other fish, which are not only a source of food but also
contribute to the local economy and food security (Putri
and Melki 2020). The mangrove ecosystem within the
Musi Estuary is in a state of optimal health, providing an
ideal environment for the pmlif:m!n of mudskippers
(Igbal et al. 2018; Ridho et al. 2019, et al. 2021).

Table 1. Description of sampling locations in the Sungsang Estuaries, South Sumatra, Indonesia

Position
Longitudes (E)  Latitudes (S)

I sites
and names

Deseription

Fisherman's village, but the population is not as large as in sites 2, 3 and 4.

There is a healthy mangrove ecosystem, and this site is the mouth of the estuary.

A fisherman village area with a moderate population, known for its active

fishing community.

Similar to Sungsang 111, it’s a fisherman village with a high population density

and active fishing activities.

A fisherman village with a relatively larger population, also known for its

significant fishing activities.

1-Sungsang IV 104°53'22.65" 2°22'00.07"
2-Sungsang TII 104°53'50.17" 2°21'56.30"
3-Sungsang 11 104°54'01.76" 2°21'54.56"
4-Sungsang 1 104°54'14.22" 2°21'47.61"
5-Marga Sungsang ~ 104°5421.17" 2°21'33.41"

Fisherman's village, but the population is not as large as in sites 2, 3 and 4.

There is a good mangrove ecosystem, and this site is closer to the river
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Figure 1. The study area of Periophthalmodon schlosseri in Sungsang Coast, South Sumatra, Indonesia

3

Sampling and preservation

A total of eleven individuals of P. schlosseri were
collected at each site (n: 55 total) during a single sampling
event in July 2024 to account for variation. Fish sampling
was conducted using a 13 m seine net with a 1 mm mesh
size suitable for capturing small estuarine species. After
collection, the samples were immediately placed in labeled
plastic bottles containing 8-10% formalin solution for
initial preservation, and in the laboratory, the samples were
transferred to 75% ethanol for lm-teml storage and
further morphometric and meristic analyses (Sotola et al.
2019; Jawad et al. 2020; Tran and Nguyen 2023). The
samples were collected at the Bioecology Marine
Laboratory, Universitas Sriwijaya (UNSRI), South Sumatra
(voucher code specimen: UNSRI, P. schlosseri, collected
by Melki on 15 July 2024 at Sungsang Estuary, Indonesia).

Morphometric measurements

A total of seventeen morph @tric measurements were
recorded (Figure 2), including total length (TL), standard
length (SL), eye diameter (ED), head diameter (HD), head
length (HL), length of the dorsal fin 1 (LD1), the gap
between D1 and D2 (GD1D2), second dorsal fin length
(LD2), and distance between anal and[ffifidal fin (DAC),
length of anal fin (LA), least height of the pectoral fin
(LPc), length of pectoral fin (EEN). the distance between
pectoral and pelvic fin (DPI), length of pelvic fin (LPF),
the width of pelvic fin (WPF), and length of caudal fin
(LCF), and width of caudal fin (WCF) (Gangan et al. 2016;
Rahman et al. 2022). Each measurement was measured to
the nearest 0.1 cm, and body weight was measured on a
digital scale with 0.1 g accuracy.

PcF

Figure 2. Morphometric measurements of mudskippers (Gangan
etal. 2016; Rahman et al. 2022; Sokefun et al. 2022)
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ga]lomeuic method (Rahman et al. 2022) was used to
remove size-dependent variation from morphomefflk data.
To do so, all of them were standardized using the formula:
M, = M(L./L,)*, where M is the original measurement,
M.g; is the adjusted measurement, L, is the fish's stzaard
length, L, is the mean standard length for all samples, and b
is the slope of the regression of on logL, for all
samples. The correlation between the transformed variables
and the standard length of the samples was used to evaluate
the results of the allometric method.

Environmental parameter measurements

Environmental parameters were measured in situ at
each sampling site where fish samples were collected to
assess the physicochemical characteristics of the habitat.
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Qater temperature, pH and dissolved oxygen were
measured using a portable multiparameter instrument
(Hanna Instruments Inc., USA) to ensure accurate and
simultaneous measurements. Salinity was measured using a
hand refractometer (ATAGO Co. Ltd, Tukyapau]. All
measurements were performed in triplicate to ensure the
accuracy and reliability of the data.

Data analysis

The following equation was used to approximate the
lmth-weight relationships using the fanu]a W=axTLb
(Tran et al. 2021; Vilchez et al. 2024), where B is the body
weight (g), TL is the total length (¢m), and a and b were
estimated by the least-squares method based on logarithms
using the formula Log (W) = log (a)+b log (TL) (Raeisi et
al. 2011). Fish may exhibit isometric growth, characterized
by equal growth in all three dimensions (b=3), or positive
allometric growth, where width and height receive priority
(b>3), or negative allometric growth, where length is
prioritized (b<3) (Froese 2006). TEf#{fectiveness of linear
regression can be quantified by the coefficient of
determieion (r2) (Tran et al. 2021).

The K of the fish was estimated using the equation K =
(W) / (a x TLb), where W is the body weight (g), TL is the
total length (cm), and a and b are the regression
coefficients. A non-parametric Kruskal-Walli’s test with a
5% threshold of significance was employed to determine
whether there were any significant variations in mean Wrm
between species because the assumptions of parametric
statistics could not be met. For each statistical test, the
significance level was set at p<0.05.

Principal Component Analysis (PCA) was performed
using XLSTAT version 2021.4.1 (Addinsoft, New York,
USA) integrated with Microsoft Excel. Prior to analysis, all
morpl ic and enviro 1 data were standardized to
climinate unit bias and ensure comparability between
variables. PCA was used to identify patterns and
correlations  between environmental parameters and
morphometric traits of P. schlosseri across sampling sites.
PCA reduces multidimensional data into principal
components that explain the maximum variance in the data
set. A biplot of the first two principal components was
generated to visualize the distribution of active variables
(environmental and morphometric parameters) and active
observations (sampling sites). Variables with similar
directions and vector lengths were interpreted as having a
stronger influence or association within the
dimension.

same

Table 2. The environmental parameters in the sampling sites
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RESULTS DAN DISCUSSION

Environmental parameters

The environmental parameters of samples in all
experiments conducted in the Sungsang Coast area
exhibited minimal fluctuation (Table 2). The environmental
parameters that exert a substantial influence on the survival
of mudskippers include temperature, salinity, @ty (pH),
and Dissolved Oxygen (DO) content (Ansari et al. 2014;
Ridho et al. 2021; Dewiyanti et al. 2022).

The temperature of the water varied from 29.840.1°C to
31.9£0.2°C. According to previous studies, the optimal
water temperature range mudskippers is between
23.5°C and 35.5°C (Ridho et al. 2021; Dewiyanti et al.
2022; Arevalo et al. 2023). However, mudskippers
demonstrated a preference for milder water temperatures,
with a mean of 26.7+2.1°C (Nay et al. 2018). The pH
levels of the water ranged from 7.1+0.1 to 7.240.2, and the
pH levels of the soil ranged from 6.8+0.3 to 7.0+0.2.
According to several studies, the mudskipper exhibits
optimal growth and reproductive capacity in aqua(§f)
environments with pH values ranging from 6 to 8 (Ridho et
al. 2021; Dewiyanti et al. 2022; Darojat et al. 2023).

The present study examined the Dissolved ffkygen
(DO) levels in the aquatic environment, with a range of
6.3+0.3 to 7.9£04 mg L'\ This finding is notable when
compared to the results reported by Ridho et al. (2021), that
the mudskipper coul@@hrvive at DO levels ranging from
42 to 6.2 mg L. In accordance with the findings of
Dewiyanti et al. (2022), the range of DO levels in this
study was from 4.9 to 7 mg L', indicating that
mudskippers possess a considerable degree of tolerance to
variations in DO levels. The salinity levels in the study
areas ranged from 15.040.0 to 20.0+0.0 ppt. E:omrast,
Darojat et al. (2023) reported that mudskippers can survive
in mangrove ecosystems with a salinity range of 1.7 to 2.58
ppt. Ridho et al. (2021) also reported a salinity range of 0
to 0.1 ppt. However, Dewiyanti et al. (2022) identified a
higher salinity range, spanning from 18 to 25 ppt, and a
more pronounced range of 24.4 to 34.4 ppt (Taniwel et al.
2020). The significance of these salinity levels is
underscored by the observation that mudskippers are
euryhaline, indicating their capacity to withstand a broad
spectrum  of salinities (Looi et al. 2021). However,
pronounced fluctuations in salinity can exert an influence
on their physiological processes and selection of habitat
(Looi et al. 2021).

Sampling site Temperature (°C) pH (water) pH (soil) DO (mg L) Salinity (ppt)
1 317401 7.240.2 7.040.1 6.9+0.5 20.00.0
2 31.7+0.2 7.140.1 6.840.3 6.3+0.3 16.7+1.5
3 31.3+0.1 7.140.1 6.940.1 6.3+0.6 16.0+0.0
4 31.9+0.2 7.140.1 7.040.2 7.8+0.5 15.3£0.6
5 29.840.1 7.2+40.1 6.840.3 7.9+0.4 15.0+0.0
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Temperature, salinity, and Dissolved Oxygen (DO)
levels represent critical physical parameters that
significantly influence the viability and growth potential of
giant mudskippers. These fish exhibit a remarkable
capacity for adaptability in response to fluctuating
environmental conditions, as evidenced by their increased
oxygen uptake rates in response to elevated temperatures
(Pattaratumrong and Pompha 2024). Furthermore, they
employ behavioral strategies to mitigate exposure to
extreme conditions.

Morphometric characteristic

Periophthalmodon schlosseri observed in this study had
a mean total length (TL) of 20.08 c¢m, ranging from 15.00
cm to 22.60 cm, while the mean standard length (SL) was
17.34 em, with a range of 13.00 cm to 20.00 cm (Figure 3
and Table 3). The body size recorded at the sampling sites
in @ungsang Estuary is comparable to previous findings
in the Musi River Estuary, South Sumatra, Indonesia
(Ridho et al. 2019, et al. 2021). How@r, it is significantly
larger than individuals reported from Cu Lao Dung Island,
Soc Trang Province, Vietnam, which ranged from 12.10-
18.65 em (Tran et al. 2022), and slightly larger than those
from Tanjung Piai, Pontian, Johor, Malaysia, which ranged
from approximately 20 c¢m (Hui et al. 2019). This
difference may be due to several ecological factors,
including higher habitat productivity, greater availability of
prey organisms, or potentially lower levels of
anthropogenic disturbance i the Sungsang Estuary. In
support of this, Dinh et al. (2020) suggested that food
abundance plays an important role in shaping the growth of
mudskippers. Furthermore, Tran et al. (2021) reported that
the diet composition of mudskippers varied with fish size,
season, and habitat, suggesting that local environmental
conditions may significantly influence growth performance
in different populations.

Figure 3.
schlosseri; B. Morphometric measurement

Sample of mudskipper. A. Periophthalmodon

2273

Giant mudskippers display a distinctive body shape that
is adapted for both swimming and terrestrial locomotion.
Their bodies are generally elongated and laterally
compressed, a trait that facilitates movement in both water
and on land (Pattaratumrong and Pompha 2024). The total
length of these creatures can exhibit significant variation
based on environmental factors and habitat conditions. For
instance, studies have documented lengths of up to 25 cm
in certain specimens attributed to variations in habitat type
and food availability (Zhou et al. 2023). In addition to
morphometric measurements, giant mudskippers exhibit
specific meristic traits that can be used to differentiate them
from other mudskipper species. For instance, the dorsal fin
composition, including the number of spines and soft rays,
exhibits  variation among populations, suggesting
adaptations to local environmental conditions (Nor et al.
2023).

Length-weight relationship

The length-weight relationship of P. schiosseri was
determined through the analysis of 55 specimens coll
from five sampling sites along the Sungsang Coast. The
total length (TL) ranged from 15.00 to 22.60 cm, and the
body weight vari| m 28.3to 119.2 g (Table 4).

The findings of the regression analysis and the length-
weight relationship graph (Figure 4) yielded the following
equation: y: 0.0026x3.45. The b value of 3.45 indicates that
the fish growth pattern is positive allometric (b>3),
signifying that weight growth outpaces length increase.
Positive allometric growth is indicated by a length-weight
relationship (LWR) where the exponent (B) is greater than
3. Studies have demonstrated that P. schlosseri exhibits
such a relationship, with dgfmented values of b indicating
positive allometry (Ridho et al. 2019; Abiaobo et al. 2021;
Looi et al. 2021; Mussa et al. 2024). For instancemitudy
conducted in the Musi River Estuary found that the
correlation coefficient for the length-weight relationship
(LWR) of P. schiosseri was 98.2%, with an exponent value
of 3.189, confirming its positive allometric growth (Ridho
et al. 2019). This suggests that as the fish grows, it
becomes relatively heavier compared to its length, which
may be advantageous for buoyancy and mobility in its
habitat. This positive allometric growth pattern of P.
schlosseri is consistent with findings from related species
within the same family. For example, P. barbarus also
exhibited positive allometric growth in similar ecological
contexts, reinforcing the notion that this growth strategy
may be a common adaptive trait among mudskippers
(Indarjo et al. 2020; Abiaobo et al. 2021). The implications
of such growth patterns are critical, as they can influence
the species' reproductive strategies, survival rates, and
overall fitness in fluctuating environmental conditions
typical of mangrove ecosystems (Dinh 2016).

In comparison with other species found n mangrove
ecosystems, the allometric growth of P. schlosseri reflects
typical trends in estuarine and intertidal species, where
growth patterns are often influenced by environmental
conditions such as temperature, food availability, and
habitat structure (Chew et al. 2014; Looi et al. 2021). The
positive allometry observed in the Sungsang population
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could be attributed to the productivity of the mangrove
ecosystem, which provides abundant qources for these
mudskippers. The Musi River Estuary 1s home to a diverse
array of mudskipper species, which exhibit various
adaptations to theirfingrove habitat. For instance, studies
have documented the reproductive biology and feeding
habits of mudskippers in this region, emphasizing their role
in the local food web (Ridho et al. 2019, et al. 2021).

Condition factor

The K value exhibited a maximum at sampling site 1
(K: 1.04) and a minimum at sampling site 5 (K: 0.94)
(Figure 5). The variation in K values across the sampling
sites was not statistically significant, suggesting that the
fish samples were healthy and well-nourished at the time of
the study. The K values in the Sunmlg Coastal area are
comparable to those found in the Tran De District, Soc
Trang Province, Mekong Delta, Vietnam mangrove habitat,
which range from 1.01 to 1.03 (Dinh 2016), and the West
Coast of Peninsular Malaysia, which range from 0.41 to
1.29 (Looi et al. 2021).

Table 3. Morphometric measurement results  of
Periophthalmodon schlosseri on Sungsang Coast, South Sumatra,
Indonesia

Morphometric Ranged (cm) Meanisd (em)
measurements

TL 15.00-22.60 20.08£2.0
SL 13.00-20.00 17.34=1.7
ED 0.40-1.70 0.83+0.4
HD 2.40-4.80 3.44£0.6
HL 3.40-6.40 4.81£0.8
LD 1.50-3.00 2.67+0.4
GDiD: 0.90-2.60 1.47+£0.4
LD: 3.00-4.20 3.7340.4
DAC 2.00-3.90 3.06+0.5
LA 2.60-4.30 3.49+0.4
LPe right 1.30-2.80 1.89+0.4
LPc left 1.40-2.80 2.05£0.4
PcF right 1.10-2.50 1.66+0.3
PcF left 1.50-3.00 1.91+0.5
DPI right 0.20-1.70 0.78+0.4
DPI left 0.50-1.80 0.96+0.4
LPF 0.80-2.80 1.63+0.7
WPF 1.50-3.00 2.36+0.5
LCF 2.00-4.70 3.40+0.8
WCF 1.30-3.00 2.3240.5

Table 4. Range of total length (TL) and body weight (W) of

Per {on schlossert in gsang Coast, South Sumatra,
Indonesia
Sampling site TL (cm) W (2)
1 19.5-21.5 67.8-102.5
2 150-21.0 28.3-103.7
3 19.0-20.5 61.8-92.8
4 200-225 87.7-108.3
5 19.5-22.6 82.1-119.2
Average 20.1 85.4

BIODIVERSITAS 26 (5): 2269-2277, May 2025

W =0.0026 x L4309
R?=0,93, r=0.97, n=55
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Figure 4. Relationship between total length and body weight of
Periophthalmodon schlosseri in Sungsang Coast, South Sumatra,
Indonesia
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Figure 5. Condition factor of Periophthalmodon schlosseri in
Sungsang Coast, South Sumatra, Indonesia

Furthermore, Eﬂ condition factor (K), a metric of h@
and well-being, was evaluated and correlated with the
length-weight relationship. The condition factor values
indicated a range of nutritional status among the
mudskippers, with most individuals displaying average to
good health (Froese 2006). However, some specimens with
lower condition factors were found to be lean, suggesting
potential seasonal fluctuations in food availability that
might influence ) body mass-to-length ratio (Abdullah
and Zain 2019; Tran et al. 2021; Nguyen et al. 2022).
Condition factors, which are used as an indicator of fish
health, have been shown to vary with environmental
conditions. This indicates that abiotic factors, such as
temperature and salinity, as well as biotic factors, such as
prey availability, significantly affect the growth patterns of
these fishes (Dewiyanti et al. 2022; Dinh et al. 2022).
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Principal Component Analysis (PCA)

Principal component analysis was employed to
ascertain the correlation between seventeen P. schlosseri
morphometric characteristics and environmental factors,
including water pH and soil pH, Dissolved Oxygen (DO),
temperature, and salinity. The analysis yielded significant
findings concentrated on two primary axes: F1 by 55.47%
and F2 by 24.70%, with 80.17% representing the maximum
amount of information (Figure 6).

The environmental parameter on the positive F1 axis 1s
characterized by DO, which for sampling site 5 is high at
7.9 mg L' According to Kumar et al. (2021) and
Mulyasari et al. (2023), a very strong correlation
relationship can mean that as the value of the comparison
character increases, the length of a morphometric character
in fish will also increase. Consequently, elevated levels of
dissolved oxygen at the Sungsang Coast could potentially
influence the growth of morphometric characteristics in P.
schlosseri. A study by Khater et al. (2021) and Heriyati et
al. (2022) indicated that low DO levels can lead to a
reduction n fish appetite and growth. The findings indicate
that salinity exerts minimal influence on the morphometric
growth of P. sehlosseri. The classification of mudskippers
as euryhaline organisms is attributed to their capacmm
respond to variations in salt concentration (Taniwel et al.
2020; Kim etal. 2021; Hamidah et al. 2024).

The positive F2 axis is characterized by sampling site 1,
which is associated with the environmental parameter
component of soil pH and the morphometric characteristics
of WPF, defined as the width of the pelvic fins utilized
during locomotion by mudskippers. This parameter is
believed to be closely related to their biological functions
(Hidayat et al. 2022; Quigley et al. 2022). The pH value of
the soil at sampling site 1 is 7, indicating a high value
within the threshold of the giant mudskipper life. The
measurement of soil pH is crucial as the mudskipper
habitat is located in the sediment. A low pH value in the
mudskipper habitat prompts the fish to allocate their energy
toward environmental adjustments rather than growth and
foraging (Smith and Nobriga 2023).

Bipiot (axes F1 and F2: 8017 %)

F2(24.70%)

0 2
F1(85.47 %)

s = Active observat

Figure 6. PCA was examined to determine morphometric
characteristics  related  to  environmental  factors  of
Periophthalmodon schiosseri on Sungsang Coast, South Sumatra,
Indonesia
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This study analyzed the giant mudskipper on Sungsang
Coast, revealing positive allometric growth (b>3) and
healthy condition factors. Dissolved oxygen and pH
exhibited a strong influence on  morphometric
characteristics, while temperature and salinity supported
optimal habitats. The findings emphasize the critical role of
mangroves In sustaining giant mudskipper populations and
offer insights into mangrove ecosystem management. This
study highlights that dissolved oxygen and pH are the most
influential ~ environmental  varables  affecting  the
morphometric variation of P. schlosseri, suggesting their
potential as key indicators in mangrove ecosystem
monitoring.
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