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Abstract. Budiyati, Omar SBA, Nartiningsih A, Widowati I, Kasim N, Yusuf M, Riana AD. 2024. Habitat characteristics of Asian moon
scallops (Amusium pleuronectes) in Makassar Strait and Bone Bay Waters, Indonesia. Biodiversitas 25: 3423-3430. Scallops (Amusium
pleuronectes Linnaeus 1758), also known as axe clam, is a type of bivalve mollusk from the family Pectinidae that lives in marine or
generally in coastal areas and can be found in all marine waters, including tropical regions such as Indonesia. Scallops are of economic
value as a food source because scallops contain a lot of protein and are low in fat. In South Sulawesi, Indonesia, scallops are found in
almost all coastal areas, both on the coast of the Makassar Strait and on the coast of Bone Bay and Flores Sea waters. The present study
aims to illustrate and compare the habitat characteristics of the Asian moon scallops (A. pleuronectes) from Makassar Strait and Bone
Bay. The research method used is quantitative descriptive, with the type of research conducted being a comparative study. The method
and type of research used are based on the purpose of the study, which is to compare the habitat characteristics of scallops that live in
the waters of the Makassar Strait, which is in the western side of South Sulawesi (Sulawesi Island), and Bone Bay which is in the
eastern side of South Sulawesi (Sulawesi Island). The study was conducted from January to October 2022 in two water areas, Makassar
Strait in Makassar City and Bone Bay in Bone District. The data consisted of primary data obtained in the research fields by measuring
physical parameters, including temperature, salinity, water depth, DO, and pH. The study results show that the temperature in the two
sites was around 28.0-30.5°C, salinity around 28.0-39.0 ppt, the water's depth around 9-20 m, DO about 5.0-6.0 ppm, and pH around
5.60-8.75. In conclusion, the habitat of the Asian moon scallops in Makassar Strait dan Bone Bay has relatively similar characteristics.
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INTRODUCTION

Scallops spread throughout the world, ranging from
subtropical to tropical waters. This clam habitat can be
found on various substrates, such as sand to sandy mud, at
a depth of 5-50 m (Sun et al. 2018). Scallops (Amusium
pleuronectes Linnaeus 1758) are commonly found in
saltwater, ranging from the intertidal zone to the deep sea
(Smith et al. 2017). Scallops are one of the marine life that
has a fairly wide distribution. Its distribution starts from the
Indian Sea, Indo-China, South China Sea, Japan,
Philippines, Papua New Guinea, Indonesia, and Australia
(Sun et al. 2015; Brand 2016).

The A. pleuronectes is a member of the family
Pectinidae. According to Kennedy (2021), more than 400
species are in the Pectinidae family. Most mussel variants
are found in seagrass beds amid shallow sandy bottoms;
some attach to rocks or other substrates (Sari et al. 2022).
All scallops have a clustered distribution within their
geographic area (Mendo et al. 2014; Brand 2016). The
distribution of scallops differs spatially and is greatly
influenced by density, age structure, growth rate and

reproductive  period, genetic variation, recruitment
mechanism, and area. Further, Xiongbho et al. (2019) found
that habitat characteristics significantly influence the
patterns of distribution and abundance in scallops,
providing structure for spat settlement and affecting
predation risk and survival rates.

Mussels are bivalve mollusks easily found worldwide
(Numano et al. 2019). Unlike the oyster's relatives, scallops
are free-swimming mollusks inside a hinged shell. Like
other mussel variants, the primary habitat of A.
pleuronectes and Placuna placenta (Linnaeus 1758) is
sandy or muddy in the shallow or coastal zone and delta
(river estuaries) (Bethoney et al. 2016). The Asian moon
scallop, A. pleuronectes, is a bivalve mollusk variant
commonly found in shallow waters or sheltered coastal
areas (Howarth et al. 2015). The Asian moon scallops (A.
pleuronectes) has an extensive distribution; there are more
than 400 species in the Pectinidae variants, commonly
called scallops (Ding et al. 2015). Furthermore, Mao et al.
(2019) mention that scallops are spread globally throughout
the waters, ranging from subtropical to tropical waters such
as Indonesia. The Asian moon scallop belongs to the
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Pectinoidea variants, which local people mostly call red or
white clams. The scallop's habitat can be found in various
substrates, from sand to sandy mud, at a depth of 5-50 m
(Clark et al. 2020). For several variants, they also become a
commercial catch in tropical and subtropical waters
(Kluger et al. 2016).

One of the Asian moon scallop characteristics is they
actively move to find suitable habitats ini deep waters
around 5-25 m (Nugroho et al. 2017). The Asian moon
scallop is widely distributed in Indonesia, such as
Kenjerang (East Java), Pasuruan (Esat Java), Demak
(Central Java), Kupang (NTT), Tangerang (Banten), Buton
waters, Makassar Strait, and Bone Bay. Several
environmental factors, such as temperature, salinity, and
substrate, strongly influence the distribution of Asian moon
scallops. Temperature plays a vital role in the scallops'
activity (Taufani et al. 2016). According to Sugiarti et al.
(2020), the Asian moon scallops caught in Brebes waters in
May were at 28-29°C. Furthermore, Amin and Lestari
(2019) state that the water salinity will be closely related to
the season. If there is high rainfall, the salinity will
decrease and vice versa. Low salinity due to weather
changes will increase scallops' mortality (Song et al. 2022).

Habitat characteristics are essential to know since they
help the Asian moon scallop cultivation. The characteristics
of the natural habitat can be used as a reference for Asian
moon scallop cultivation, both for research and scientific
development and to fulfill human or commercial needs.
Habitat also determines the nutritional content of scallops
because scallops have filter feeder and sessile properties,
which can absorb all nutrients in the environment,
including polluting waste in the form of heavy metals. This
makes scallops one of the bio-indicators of water. In
unpolluted waters, scallops have a high nutrient content.
Therefore, it is very important to see and analyze the
habitat characteristics of scallops caught, considering that
Indonesian waters generally have a lot of garbage and
factory waste disposal.

Both locations are potential fishing areas in South
Sulawesi. The Makassar Strait and Bone Bay waters are
included in WPP 713 with a potential capture fishery of
1,177,857 tons per year, with a utilization rate of 810,739
tons or around 68.83%. The level of exploitation illustrates
that both waters are still very potential for capture fisheries
activities. The two locations, namely the Makassar Strait
and Bone Bay, were chosen, in addition to the potential for
simping mussels (A. pleuronectes), which are also
abundant in the two locations, also because they want to
get an idea of whether the difference in places (locations)
has different characteristics as well.

MATERIALS AND METHODS

Time and location of research

The research was conducted from January to October
2022. Sampling was conducted at two locations, namely
the waters of Bone Bay and the Makassar Strait, Indonesia.
The sampling locations were in Bone Bay (TB1: 04° 38
26.907” S; 120° 31° 35.882"E, TB2: 04° 44" 17.585” S,

BIODIVERSITAS 25 (10): 3423-3430, October 2024

120° 26° 38.776"E, TB3: 04° 45" 18.966” S; 120° 24’
21.08"E, TB4: 04° 46" 17.728” S; 120° 25° 52.113"E, TBS5:
04° 46" 49.823” S; 120° 26’ 35.713"E, TB6: 04° 50’
45.983” S; 120° 25° 22.202"E) and Makassar Strait (SM1:
04 °45" 14.109” S; 119° 28" 39.917"E, SM2: 04 °45’
32.714” S; 119° 28" 13.235"E, SM3: 04 °45" 57.126” S;
119° 27" 56.06"E, SM4: 04 °46" 9.924” S; 119° 29’
12.426"E, SM5: 04 °46" 33.114” S; 119° 29" 13.346",
SM6: 04 °46" 50.496” S; 119° 29" 14.266"E) (Figure 1).
These sampling locations were selected based on catching
scallops activities in these waters.

Types and sources of data

The primary data were obtained from the research field
by scallops and measuring physical parameters, including
temperature, salinity, depth, dissolved oxygen, and pH).
Measurements of physico-chemical parameters were
carried out at 6 points for each location, so 12 data were
obtained for each parameter, and the total was 72; these six
points were chosen based on fishermen's information when
they caught the scallop. Measurements for each parameter,
including (i) The depth of the water (m) was measured
using the Navionics app and calibrated with a fish finder;
(if) Temperature (°C) was measured in-situ using a
precision thermometer 0.01°C; (iii) Salinity (ppt) is
measured using hand-refractometer; (iv) Dissolved Oxygen
(DO) is measured in-situ using a DO-Meter; and (v) pH
measured in-situ with a pH-meter. Measurements are
performed in situ at 2 locations with 6 sampling points
(stations) by calibrating the measuring instrument.

Data analysis

The data analysis used in this research is descriptive
statistical analysis. This analysis provides an overview of
the habitat characteristics of the two scallop locations
studied, namely the comparison between the Makassar
Strait and Bone Bay scallops. Both are depicted through
detailed tables and graphs. Thus, results will be obtained
from similarities or differences in habitat from the two
scallop locations. Data analysis and description are done
with Microsoft Excel. Quantitative research aims to
guantify the data and generalize findings from a sample of
a study from varied perspectives. It requires collecting data,
analyzing, and interpreting quantifiable data to prove the
hypothesis produced in a specific study (Ghanad 2023).

RESULTS AND DISCUSSION

Results

The measured parameters include water temperature,
salinity, depth, DO content, and pH of waters, where 2
(two) scallop fishing locations are Bone Bay (TB) and
Makassar Strait (SM). Scallops inhabit the littoral zone,
living on mud or sandy mud bottoms in shallow water
bays. Scallops are often found in shallow waters,
particularly on beaches with mangrove forests and seagrass
beds. Each location consists of 6 (six) sampling points
(stations/ST), with the following measurement results in
Table 1.
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Figure 1. Map of research locations and sampling stations in Bone Bay and the Makassar Strait of South Sulawesi, Indonesia

Table 1. The measurement result of water quality parameters in study sites, Bone Bay and Makassar Strait of South Sulawesi, Indonesia

Location Temperature (°C) Salinity (ppt) Depth (m) DO (ppm) pH

B SM B SM B SM TB SM B SM
ST1 28.50 28.70 29.00 31.00 15.00 17.00 5.60 5.58 7.60 5.67
ST2 28.83 28.67 30.00 39.00 9.00 17.20 5.62 5.45 7.80 8.75
ST3 28.80 28.50 29.50 29.50 10.00 16.40 5.58 5.40 7.40 7.20
ST4 30.50 29.10 30.10 31.20 14.50 16.50 6.00 5.60 7.50 7.00
ST5 28.90 30.20 28.95 29.50 20.00 16.00 5.50 6.00 7.40 6.80
ST6 28.80 28.80 28.50 30.40 14.00 17.00 5.70 5.50 7.00 6.90
Average 29.11 29.03 29.51 32.04 13.70 16.62 5.66 5.61 7.54 7.08
Maximum 30.50 30.20 30.10 29.00 20.00 17.20 6.00 6.00 7.80 8.75
Minimum 28.50 28.50 28.95 29.50 9.00 16.00 5.50 5.40 7.40 6.67
Quality Standard* 28-32 33-34 - >5.0 7.0-8.5

Note: *Quality standard by Decree of the State Minister of Environment No.51 of 2004

The measurement results showed that the average water
temperature in both locations was relatively the same,
ranging from 28.50-30.50°C, as well as salinity levels were
also relatively the same are 28.95-32.04 ppm, and the depth
of the waters where the scallops were caught was 9.00-
20.00 m, with DO concentration are 5.40-6.00 ppm, with a
neutral pH of 6.67-8.75. All parameter values are still
within the set quality standards. Scallops can grow
optimally at temperatures of 24.5-30°C, with 18-38 ppt
salinity, pH 6.4-7.7, and dissolved oxygen 2.5-5 ppm.
Scallops live in shallow waters with a maximum depth of
80 meters, but some live at 50 meters. In Estuarial areas,
scallops are found at depths of 1-2 meters at the lowest or
low tides (Hajaniar et al. 2019). Research by Alma et al.
(2023) discusses a study on scallops in Puget Sound, where
they were outplanted at two depths: 5 m and 30 m. The

results suggest that for optimal growth in an aquaculture
setting, scallops should be placed at 5 meters depth, where
oxygen and pH levels are more favorable (Alma et al.
2023). This indicates that scallops can thrive in relatively
shallow waters, although not as shallow as 1-2 m.

Scallops are filter feeder animals with the main food of
plankton and organic detritus. Scallops will slightly open
their shells in water for feeding and respiration. Then, a
stream of water will flow through the shell, and the food
particles are filtered using their large gills. Scallops (A.
pleuronectes) are benthic sessile and filter feeder organisms
that can develop and grow according to the quality of their
habitat (substrate and water) and food availability
(plankton). The shells scallops (A. pleuronectes) feed on
phytoplankton of the types Isochrisys galbana, Tetraselmis
tetrahele, Chaetoceros sp., and other diatoms.
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Discussion
Temperature

Water temperature is a high or low degree of water in
one space, including marine waters (Gonulal 2021).
Temperature is an essential marine parameter (Barange et
al. 2018). Thus, temperature measurement is always
conducted and become a crucial parameter that must be
studied in every research. Water temperature is essential to
study so that physical, chemical, and biological processes
and their relationship with the organisms can be studied.
Temperature is a physical quantity that shows an object's
energy. Solar irradiation strongly influences seawater
temperature (Georgiou et al. 2015). Temperature plays an
essential role for aquatic biota, including Asian moon
scallops. The results of water temperature measurement at
Asian moon scallop fishing in Bone Bay and Makassar
Strait waters are graphically presented in Figure 2.

The measurement analysis results show that the water
temperature in the Asian moon scallops fishing site was
around 28.0-30.5°C. Both research sites had similar water
temperatures. Furthermore, the water temperature suits the
Asian moon scallop's habitat. It is in line with Sugiarti et al.
(2020) that the habitat temperature of Asian moon scallops
in Pemalang Regency, Central Java, was between 27.7-
32°C. Temperature is influenced by solar irradiation,
rainfall, and heat discharges on the mainland
(Abdelrahaman 2016). Solar irradiation plays a significant
role in determining temperature. Kim et al. (2022)
demonstrates that solar irradiation is a primary factor in
photovoltaic power generation and is influenced by various
meteorological factors, including temperature, sunshine
duration, and humidity (Kim et al. 2022). Temperature is
one of the main factors determining an organism's wide
spatial distribution, including scallops. At the same time,
depth, substrate type, current velocity, food availability,
clarity, salinity, and predators and competitors influence
distribution on a narrower scale (Nonita et al. 2019). They
further stated that oxygen quantity is relatively greater in
sandy substrates than in smoother substrates. This is
because sandy substrates have air pores more intensively
mixed with the water above.

Furthermore, the optimum temperature to support
scallops' life ranges from 28-32°C. The sampling results
showed that the abundance of Asian Moon Scallops at the
research site in Bone Bay ranged from 0.7-1.6 kg, with the
highest abundance found at station 1, reaching 1.6 Kkg.
Meanwhile, the abundance of scallops in the Makassar
Strait ranged from 0.5-1.5 kg, with the highest abundance
at station 3. This indicates that the Asian Moon Scallop is
often found at relatively lower temperatures, namely
28.50°C. This is because the scallops caught were generally
in a gonad-mature condition. Temperature affects the
reproductive cycle of the scallop. Suitable temperatures can
accelerate gonadal maturation and increase reproductive
success, while extreme temperatures can inhibit the
reproductive process (Catharina et al. 2014)

Salinity
Salinity is defined as the weight in grams of all solids
dissolved in 1 kilogram of seawater (Zhang et al. 2019).

BIODIVERSITAS 25 (10): 3423-3430, October 2024

According to Smyth and Elliott (2016), salinity is a limiting
factor in the distribution of marine organisms and estuaries.
Therefore, salinity is an important factor in changing the
structure and function of aquatic ecosystems. Physiological
factors such as osmoregulation and the organism's
tolerance level, which genetic factors can influence, form
the basis for overcoming salinity fluctuations.

For instance, some organisms have specialized cells
that can pump out excess salt, while others can change the
concentration of their body fluids to match the surrounding
water. These adaptations allow them to survive in
environments with varying salinities. Estuarine organisms,
including shellfish, are generally euryhaline and can
tolerate varying salinities, the ability to tolerate high and
low salinity so that the distribution of shellfish can be
found from beaches and estuaries to the sea at certain
depths. The nature of euryhaline causes scallops to be able
to adapt to various aquatic conditions. For estuarine
organisms, reduced salinity can be a support, i.e., it benefits
the organisms by reducing competition, while intolerant
species are a stressor. Salinity is defined in gram/kilogram,
commonly written in %o atau part-per-thousand (ppt).
Salinity becomes a primary factor for the Asian moon
scallops. The salinity measurement results at both research
locations are presented in the figure in Figure 3.

The measurement results show that the salinity at the
Asian moon scallop fishing sites, Bone Bay and Makassar
Strait, was around 28.0-39.0 ppt. This salinity indicates
ideal conditions for growing and developing. The salinity
content of less than 15 ppt will cause scallops to die. The
points illustrate that the salinity level was appropriate for
the growth of the Asian moon scallops. The salinity of the
water was influenced by the season. The salinity will
decrease when the rainfall is heavy, and vice versa. The
weather changes influence low salinity and increase
mortality in some vulnerable organisms (Shah et al. 2017).
It is in line with Sugiarti et al. (2020), the salinity habitat of
Asian moon scallops in Pemalang Regency, Central Java,
was between 27-32 ppt. All variants of biota have optimal
salinity for their lives.

Temperature (oC)
31.00
30.50
30.00
29.50
29.00
28.50
28.00

27.50
ST1 ST 2 ST 3 ST 4 ST S ST 6

=mm=Bone Bay == M\lakassar Strait

Figure 2. The water temperature (°C) in the Asian moon scallops
fishing site
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Depth

Water depth is related to productivity, vertical temperature,
light penetration, density, oxygen, and nutrients (Qin et al.
2020); an water depth influences the cultivated biota or
other organisms that live in it (Lin et al. 2021). The
influence of pressure received by biota/organisms and the
depth of water can affect metabolism and lead to the
distribution of these organisms (Cui et al. 2019). Likewise,
the Asian moon scallops are also related to the depth of the
water (Figure 4).

The measurement results show the water depths in the
two sites were around 9-20 m. These results align with Dou
et al. (2016) that the Asian moon scallop habitat can be
found in a 5-50m depth. The depth is appropriate for the
Asian moon scallop habitat (Clark et al. 2020). The depth is
exposed to sunlight and appropriate for aquatic organisms
(Geyman and Maloof 2019). Depth greatly influences the
mortality rate of shellfish in waters, especially natural
mortality. Some types of shellfish can live at depths of 15-
60 m in waters, such as pearl mussels cultivated at depths
of 15-60 m, and some types of shellfish are only able to
live in depths of less than 10 m (Amen and Lestari 2019).
Further, the level of survival of scallops will decrease with

Temperature (oC)
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2050
29.00
2850
28.00

27.50
ST1 ST2 ST 3 ST 4 ST S5 ST 6

e———Bone Bay —==)\lakassar Strait

Figure 3. The water temperature (°C) in the Asian moon scallops
fishing site
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Figure 5. DO (ppm) concentration graphic in the Asian moon
scallop fishing sites
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increasing depth. The depth of the water will affect the
distribution of bivalves. Bahtiar et al. (2023) stated that
with the increase in depth, food availability becomes a
limiting factor for phytoplankton, which is the food of
young shellfish, so many shellfish grow near the water
surface. The fluctuating depth in the research site at Bone
Bay does not affect the difference in the abundance of
Asian Moon Scallops. This is because the water depth there
is ideal for the scallops. The influence of depth on scallop
distribution is also related to the Dissolved Oxygen (DO)
requirement. At the ideal depth, dissolved oxygen is high
enough to support their metabolism. According to Liu et al.
(2022), optimal depth provides stable environmental
conditions, including suitable temperatures and adequate
dissolved oxygen, which support the growth and
reproduction of scallops. Additionally, the appropriate
water pressure at certain depths helps avoid predators that
live in shallower or deeper waters. If the depth is too
shallow, higher temperature variations and rapid
fluctuations can cause stress to the scallops, thereby
disrupting their reproductive cycle. Conversely, in depths
that are too deep, higher pressure and lower dissolved
oxygen can inhibit their survival and growth.

Depth (m)
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Figure 4. The water depth (m) graphic in the Asian moon scallops
fishing sites
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Figure 6. pH concentration graphic in the Asian moon scallops
fishing sites
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Dissolved Oxygen (DO)

Dissolved oxygen is the amount dissolved in water
from photosynthesis and atmospheric or air absorption (Xu
and Xu 2016). The aquatic organism needs oxygen. Boyd
et al. (2018) state the DO value is generally measured by
the amount of oxygen (O)available in the water. DO
measurement  determines how much the water
accommodates aquatic biota, such as fish and
microorganisms (Song et al. 2019). Furthermore, oxygen
can also clean pollution and is determined by the amount of
oxygen in water (Huang et al. 2019). The results of DO
measurements are presented in Figure 5.

The results of DO parameter measurement in 12
sampling points show 5.0-6.0 ppm. It is in line with
Sugiarti et al. (2020) that the Dissolved Oxygen (DO)
levels of the Asian moon scallops in Pemalang District,
Central Java were 5.38-11.6ppm. Dissolved Oxygen (DO)
is an important indicator of water quality. Dissolved
Oxygen (DO) usually decreases monotonically with water
depth during basin thermal stratification, while in some
cases a Metallomagnetic Oxygen Minimum (MOM)
observed (Kreling et al. 2017).

One of the causes of low oxygen concentration in
waters is the abundance of organic matter in TOM. Oxygen
availability is needed for aquatic organisms, including the
Asian moon scallops. However, its availability was
relatively lower than the number of fine substrates to get
the nutrients. Yuniarti et al. (2022) and Handayani et al.
(2016) state that the concentration of nutrients dissolved in
water for the tropics is lower than nutrients in sediment.
Sediments often act as a significant reservoir of nutrients,
which can be released into the overlying water column
under certain conditions (Turson et al. 2008). The low
oxygen will affect the quality of water and the organisms
that live in it (Isabelle and Guderley 2014). The greater the
DO value in water, the better the water's quality; the lower
the DO value, the more polluted the water (Kazbar et al.
2019).

pH

pH is the degree of acidity expressing a solution's
acidity or basicity (Boyd 2020). pH is the cologarithm of
dissolved hydrogen ion activity (Koparan et al. 2018). The
pH value in water varies from the river to the sea. The
more to the sea, the value is higher (base). Seawater
generally has a pH above 7, which means basic, but under
certain conditions, it can be lower than 7, which means
acidic (Qin et al. 2018). Below are the results of the pH
measurement of waters at the two Asian moon scallops
fishing sites in Figure 6.

The acidity (pH) measurement results at both sampling
locations showed 5.6-8.75. It is in line with Sugiarti et al.
(2020) that the acidity (pH) degree of Asian moon scallops
in Pemalang District, Central Java was 7.32-7.86. It can be
concluded that the Asian moon scallops suit a habitat with
a neutral pH of around 6-8. According to Boyd (2018), the
appropriate pH in water is approximately 7-8.5. The water
condition, either very alkaline or very acidic, will endanger
organisms' lives since it interferes with the metabolic and
respiration process (Nisra et al. 2019). Effendie (2002)
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stated that most aquatic biota are sensitive to pH changes
and like pH values around 7-8.5. Changes in water quality
can cause seawater to turn from basic with a pH >7 into
acidic with a pH <7 (Fathi et al. 2018). The pH value will
affect the shellfish spawning process, including in Asian
moon scallops, where spawning will occur quickly
(accelerated) in alkaline atmaospheres, and shellfish spawning
will be slow in acidic atmospheres (Bahtiar et al. 2023).

The analysis results concluded that the water
temperature habitat of the Asian moon scallops was 28.00-
30.50C, the salinity was 28.0-39.0 ppt, the water depth was
9-20 m, the DO measurement was 5.0-6.0 ppm and pH was
5.6-8.75. Based on these measurements, it is concluded that
the habitat of the Asian moon scallops in the Makassar
Strait and the Bone Bay have relatively similar habitat
characteristics. These habitat characteristics are very
supportive of Asian moon scallops' life. The life cycle of
Asian moon scallops is very dependent on the season,
which in both locations has relatively the same
characteristics and seasons, so the time of discovery of
Asian moon scallops is relatively the same, which is
generally found at the transition around May, June to
September, every year.
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