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ABSTRACT

The aquaculture subzone of the Kei Kecil Island Park conservation area has
excellent potential for marine cultivation during the east season. Still, the
availability of data, information, and knowledge of coastal communities
related to the spatial and temporal utilization of ecological space according to
the characteristics of the cultivation land has not been thoroughly inventoried
by the manager. As a result, the fisheries subzone is often used by small
fishermen as a fishing area in every season. The purpose of this study was to
determine the suitability of the waters of the effective aquaculture subzone
for marine cultivation commaodities during the east season. The study utilized
primary and secondary data related to physical, chemical, biological, and
oceanographic parameters, collected both in situ and ex situ, at 15 research
stations. Data analysis was carried out on ecological parameters and land
suitability using Excel and GIS. This study provides information that the
aquaculture subzone of the Kei Kecil Island Park conservation area during
the east season is physically, chemically, biologically, and oceanographically
feasible, namely: 1) effective land grouper cultivation 2,750 Ha with floating
net cage method, 2) effective land seaweed cultivation 2,507 Ha and quite
effective 243 Ha with longline and off-bottom method, 3) effective land sea
cucumber cultivation 879 Ha, quite effective 261 Ha, ineffective 1,610 Ha
with fixed cage method, 4) effective pearl oyster cultivation 2,454 Ha, quite
effective 265 Ha, ineffective 35 Ha with longline and floating raft method.
Utilizing aquaculture zones according to the type of fishery commaodity is the
first step towards sustainable marine aquaculture.

INTRODUCTION
The Kei Kecil Pulau Kecil Park (TPK) conservation area is a category of parks

designated for the protection, preservation, and utilization of biodiversity and/or fish
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resources, functioning to maintain and improve the quality of biodiversity (Indonesian
KKP, 2020). The conservation area has an area of 150,000 hectares consisting of 3 (three)
zones, namely the core zone (4,191.27 Ha), the limited use zone (126,635.33 Ha), and other
zones (19,173.40 Ha) (Indonesian KKP, 2016). The limited utilization zone in the small
TPK Kei conservation area comprises three sub-zones: the tourism sub-zone, the capture
fisheries sub-zone, and the aquaculture sub-zone. The use of three limited-use sub-zones
in conservation areas is expected to provide economic and social benefits for the welfare
of coastal communities (Suparyana et al., 2023).

Marine fisheries cultivation is an economical production activity, so it needs to be
carried out effectively and efficiently to produce quality and high-priced fishery
commodities. Effectiveness in a production activity is more focused on achieving
maximum output, while efficiency is more focused on efforts to reduce production input
costs to achieve maximum output (Picaulima et al., 2023). The production effectiveness
of an aquaculture business can be achieved if the suitability of the location of the fishery
cultivation is in accordance with the type of fishery commodity cultivated in each season.
Therefore, the season is an important factor in the sustainability of the marine aquaculture
business (Yulianto et al., 2025).

The TPK Kei Kecil conservation area is located in the western part of Kei Kecil
Island and has a water area of 7,556.07 hectares. However, it has not been able to be used
effectively by coastal communities, therefore the waters of the fisheries sub-zone are often
used by small fishermen as fishing areas in every season (Picaulima et al., 2024). This
problem is due to the lack of availability of data, information, and knowledge of coastal
communities related to the spatial and temporal use of ecological space in accordance with
the characteristics of marine aquaculture commodities, especially in the eastern season.

A study on the suitability of marine aquaculture land in conservation areas was
previously conducted for marine aquaculture in the Karimunjawa national park area
(Yusuf, 2013) and seaweed cultivation focusing on the coastal area of Southeast Maluku
Regency (Teniwut et al., 2019), but the two studies have not been analyzed seasonally.
Meanwhile, marine aquaculture is very sensitive to changes in environmental conditions
caused by seasonal changes (Oyinlola et al., 2018). Spatial and temporal studies related to
the effectiveness of marine aquaculture zone waters in small island park conservation areas
have never been conducted. Even though the conservation area of Kei Kecil Island Park
has space, carrying capacity, and land suitability that are suitable for the cultivation of
several fishery commodities of high economic value in every season, especially in the
eastern season. The novelty of this study is the effectiveness of the waters of the marine
aquaculture zone that are close to the core zone, with different types of water spatially in
the eastern season in the conservation area of Pulau Kecil Park. Marine aquaculture around
the core zone can take advantage of the diversity of fish resources, and the type of waters
greatly affects the development of marine aquaculture (Hutabarat, 2005). To obtain
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accurate data and information, a spatial approach using geographic information system
technology is needed (Jaya et al., 2022). This study aimed to determine the suitability of
the waters of the fisheries aquaculture sub-zone that are effective for the development of
marine aquaculture activities in the small Kei TPK conservation area in the eastern season
using a geographic information system. This research is useful for the management of the
TPK Kei conservation area in formulating policies for the use of the sub-zone of fishery
cultivation that is effective and efficient in each season, as well as improving the welfare
of coastal communities in the small TPK Kei conservation area.

MATERIALS AND METHODS

The research was conducted during the eastern season, from June to August 2025,
in the waters of the aquaculture sub-zone of the small TPK Kei conservation area, which
has an area of 2,750 hectares. The conservation area is administratively located in the
western part of the small Kei Island, Southeast Maluku Regency (Fig. 1).

RESEARCH LOCATION MAP

.....

Fig. 1. Map of the study in conservation areas TPK Kei is a small of Southeast Maluku
Regency, Indonesia

The types of data used consist of: primary data including ecological aspects, namely
physical (current speed, waves, depth, substrate), chemistry (temperature, salinity, pH, DO,
nitrates, nitrites, phosphates), biology (chlorophyll), oceanography (coastal ecosystems,
currents, and depth, bathymetry) in the eastern season sourced from the coastal waters of
the islands of ten TPK Kei conservation areas while secondary data include all documents
and study results related to the attributes in this study. The determination of the research
station was carried out using a purposive sampling method, based on the research team's
assessment of the research area. This approach ensured that the sampling station
represented the research area as a whole, with water quality parameter measurements
conducted using both in situ and ex-situ methods. The In-Situ method is a measurement
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directly at a research station, while the ex-situ method is a measurement that uses laboratory
equipment and remote sensing. In situ water quality sampling includes temperature,
salinity, depth, pH, and dissolved oxygen (DO), which is carried out on the surface and
water column through vertical stratification at 15 stations in the aquaculture zone, as well
as the boundary of the study area. In contrast, the parameters obtained through laboratory
tests include nitrates, nitrites, ammonia, and phosphates, and remote sensing consisting of
bathymetry, chlorophyll a, current velocity, and ecosystem habitat. The complete locations
of research stations 1 to 15 are shown in Table (1).

Table 1. The location of research stations 1 to 15 is in the aquaculture sub-zone of

the TPK Kei Small Conservation Area, Southeast Maluku

No Research Station Bujur Lintang
1 Station1 132.55 -5.75
2 Station 2 132.55 -5.73
3  Station 3 132.55 -5.72
4  Station4 132.56 -5.72
5 Station 5 132.57 -5.72
6 Station 6 132.58 -5.73
7  Station 7 132.58 -5.73
8 Station 8 132.57 -5.74
9 Station9 132.58 -5.74
10 Station 10 132.58 -5.75
11 Station 11 132.57 -5.75
12 Station 12 132.56 -5.76
13 Station 13 132.56 -5.78
14 Station 14 132.57 -5.78
15 Station 15 132.58 -5.78

The materials used in this study include primary and secondary data on the
ecological parameters of marine aquaculture (physical, chemical, and biological) and
oceanography.

1. Ecological parameters of marine aquaculture

The assessment of ecological parameters of marine aquaculture uses qualitative
descriptive analysis to describe the conditions of the research station and the characteristics
of the environmental parameters taken at the research station. The study utilized the
statistical Excel software tool, and the results were then displayed in graphical form. Spatial
parameter characteristic information uses a geographic information system to display a
spatial map of ecological parameters.
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2. Suitability of marine fisheries commodity cultivation locations

Determination of the suitability of marine fisheries commaodity cultivation locations
was coducted using qualitative and quantitative descriptive analysis, utilizing Excel
software tools and geographic information systems. Data on the physical, chemical, and
biological conditions of the waters of the aquaculture sub-zone of the small TPK Kei
conservation area were used as a reference in determining the criteria for the suitability of
marine fishery commodity cultivation locations. Next, the total value of the parameter was
calculated (Ferdiansyah et al., 2019) as follows:

N =3 (A xB)

Where: N=Total weight, A=Assessment number in each class, B=Weight in each
class. Determination of the suitability of marine fisheries commodity cultivation locations
was based on the multiplication of scores and weights obtained from each parameter. The
suitability of marine aquaculture locations was seen through the percentage of suitability
from the sum of the values of all parameters. The formula for calculating the suitability of
marine aquaculture land is as follows (Hutabarat et al., 2009):

I =(3 A x B) x100%
N Max

Where: IK=Suitability index, A=Assessment number in each class, B=Weight in
each class, N Max=Maximum value of categorization. The result of multiplying the weight
and score assigned to each parameter is adjusted based on its level of importance in
determining suitability for the designated type of marine aquaculture commodity. The score
within a specific designation reflects this adjustment. The criteria and location suitability
matrix can serve as a reference for each designation, including the classification of
suitability classes based on the total score. In this study, the suitability of marine fishery
commodity cultivation locations is categorized into three classes: appropriate (S1), fairly
appropriate (S2), and inappropriate (N), in accordance with the marine fisheries
aquaculture classification shown in Table (2).

Table 2. Suitability category of marine fisheries cultivation location

Yes Score Range (%) Valuation
1 85-100 Appropriate
2 60-84 Quite Appropriate
3 <60 Inappropriate

Furthermore, the level of suitability of both water and land areas for the cultivation
of marine fisheries commodities was determined spatially using a scoring method, based
on several ecological parameters and a multi-level overlay technique. The results of this
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analysis will produce a suitability map identifying aquatic areas appropriate for marine
fishery commodity cultivation, including suitable methods or techniques for each type of
cultivator.

RESULTS AND DISCUSSION

Aquatic chemical parameters of the marine aquaculture sub-zone

The measurement results show that the average value of the eastern season
temperature ranges from 27.97 to 28.36°C. The variation in temperature values between
stations in the aquaculture zone of the small TPK Kei conservation area in the eastern
season is not much different because the standard deviation value is 0.11. The lowest
temperature occurs at station 6, which is 27.97°C, while the highest temperature is at station
13, which is 28.36°C, as can be seen graphically and on the map in Fig. (2). Temperature
Is very important for aquatic organisms in the growth, reproduction, and health of marine
organisms because it greatly affects the metabolic activity and development of marine
organisms (Hutabarat & Evans, 1985). Based on the results of temperature measurements
at the research site, it is suitable for the growth, reproduction, and health of marine life
because it is still in the range of 27-30°C (Putriningtias et al., 2021). The difference in
seawater temperature that occurred at the study site was influenced by weather conditions
during the measurement, the intensity of sunlight, and the depth of the water (Selano et al.,
2016).

Average Temperature

12345678 9101112131415
Research Station
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Fig. 2. Average graph and spatial of temperature east season in the conservation area
of Kei kecil Island Park

The measurement results show that the average salinity value in the eastern season
ranges from 35.50 to 36.33 psu. The variation in salinity values did not differ significantly,
as indicated by the standard deviation of 0.23. The lowest salinity value occurs at station
15, at 35.50 psu, while the highest value is at station 10, at 36.33 psu, as shown in the graph
and map in Figure 3. Extreme salinity can inhibit photosynthesis and respiration, reducing
the availability of oxygen and nutrients, which directly impacts the dispersal, abundance,
growth, and density of seawater organisms (Roting et al., 2023). The results of salinity
measurements show that salinity is good for marine aquaculture because it ranges from 30
to 40 psu (Wyrtki, 1961; Tubalawony et al., 2023). The difference in salinity that occurs
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at each research station is influenced by evaporation, the amount of fresh water entering
the waters, "runoff" or surface flow, tides, rainfall, and seasons (Nurhayati, 2006).

Average Salinity
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Fig. 3. Average graph and spatial of salinity east season in the conservation area
of Kei kecil Island Park

The measurement results showed that the average pH value in the eastern season
ranged from 7.04 to 7.47. The variation in pH values is not much different because the
standard deviation is 0.12. The lowest pH measurement at station 2 is 7.04, while the
highest at station 7 is 7.47, which can be seen graphically and on the map in Fig. (4). pH
(Hydrogen Potential) is closely related to the ability to grow and reproduce in marine
aquaculture because suboptimal pH can cause fish stress, disease proneness, and low
productivity and growth (Siegers et al., 2019). The measurement results showed that the
pH at the research site was ideal for the growth of marine life because the pH value obtained
was still between 7 and 8 (Ferawati et al., 2014). The high and low pH at the research site
were greatly influenced by fluctuations in O2 and CO2 content in these waters
(Rukminasari et al., 2014).

Average pH
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Fig. 4. Average graph and spatial of pH east season in the conservation area
of Kei kecil Island Park

The measurement results showed that the average value of DO levels in the eastern
season ranged from 4.53 to 5.38. The variation in the DO level is not much different
because the standard deviation is 0.20. The lowest DO level occurs at station 11, which is
4.53, while the highest is at station 15, which is 5.38, as shown in the graph and map in
Fig. (5). DO (Dissolved oxygen) is the amount of dissolved oxygen in a body of water that
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is required by seawater organisms for respiration and metabolic processes to produce
energy for growth and reproduction. The dissolved oxygen levels at the research site were
very good for marine aquaculture since they ranged from 4-7 (Poernomo, 2005). The
difference in dissolved oxygen levels at stations 1 to 15 is greatly influenced by
temperature, salinity, movement of water masses, atmospheric pressure, phytoplankton
concentration, and oxygen saturation levels in the vicinity, as well as water stirring by wind
(Paputungan et al., 2022).

Average DO
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Fig. 5. Average graph and spatial of DO east season in the conservation area
of Kei kecil Island Park

The measurement results showed that the average value of nitrates in the eastern
season ranged from 0.14 to 0.49. The variation in nitrate values is not much different
because the standard deviation is 0.11. The lowest level occurs at station 2, which is 0.14,
while the highest level is at station 7, which is 0.49, as shown in the graph and map in Fig.
(6). Nitrate (NO3) is the main source of nutrients for the growth of phytoplankton and other
aquatic plants that are useful as natural feed for fish (Haribowo et al., 2019). The nitrate
content at the research site is in the category of good to sufficient or safe because the nitrate
content for marine life is categorized as quite in the range of nitrate levels of 0.3-0.9 mg/|
(Patty, 2014). The presence of nitrates in aquatic ecosystems is determined by the amount
of ammonia and nitrites (Wetzel, 2001). The difference in nitrate content at stations 1 to
15 is naturally influenced by the waters themselves through the process of decomposition,
weathering, decomposition of plants, remains of dead organisms, and disposal of landfill
waste that will decompose bacteria into nutrients (Patty et al., 2015).
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Fig. 6. Average graph and spatial of nitrate east season in the conservation area
of Kei kecil Island Park
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In situ measurements carried out at the research station showed that the average
value of nitrites in the eastern season ranged from 0.05 to 0.10 mg/l. The variation in nitrate
values is not much different because the standard deviation of 0.02 can be seen in the graph
and map in Fig. (7). Nitrite (NO2) is part of the nitrogen cycle under environmental and
biological conditions (Amalia et al., 2021). Nitrites are usually found in small amounts,
less than nitrates, because they are unstable in the presence of dissolved oxygen (Joseph
et al., 2023). The results of nitrite measurements showed that the nitrite concentration in
the waters of the study site was good since it ranged from 0.001 to 0.1 mg/l (Mutiah, 2022).
The difference in nitrite at the study site vertically is in line with increasing sea depth and
lower oxygen concentration, while the horizontal presence of nitrite levels is higher
towards the coast (Hutagalung & Rozak, 1997).

Average Nitrite

Nitrite (mg/1)
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Fig. 7. Average graph and spatial of nitrite east season in the conservation area
of Kei kecil Island Park

The measurement results show that the average phosphate value in the eastern
season ranges from 0.07 to 0.20 mg/l. The variation in nitrate value is not much different
because the standard deviation of 0.03 can be seen in the graph and map in Fig. (8).
Phosphate (PO.) is a nutrient for the growth of aquatic organisms such as phytoplankton
and microbes. Excessive phosphate content accompanied by the presence of nitrogen can
stimulate algae growth (Effendi, 2003). The measurement results showed that the
phosphate values at the research sites at stations 1 to 15 were declared good because they
generally did not exceed 0.2 mg/l (Peraturan Pemerintah, 2021). High phosphate levels
occur at station 8 because they are influenced by household waste from coastal
communities (Handayani et al., 2010).



1678
Picaulima et al., 2025

Average Phosphate

0.25

$ 020

£ 015

£ 010

2 0.05

o

£ 000 +—————————————
12345678 9101112131415

Research Station ¥ = i
S ‘f/

Fig. 8. Average graph and spatial of phosphate east season in the conservation area
of Kei kecil Island Park

The measurement results showed that the average ammonia value in the eastern
season ranged from 0.20 to 1.20 mg/I. The variation in nitrate value was not much different
because the standard deviation was 0.31. The lowest level was recorded at station 9, which
was 0.20 mg/l, while the highest level was observed at station 6, which was 1.20 mg/I, as
shown in the graph and map in Fig. (9). Ammonia is a nitrogen compound that is included
in the toxic element because it can cause aquatic organisms to experience respiratory
distress, making it difficult to bind oxygen in blood vessels (Mawaddah et al., 2016). The
ammonia value at the highest research site at station 6 has even exceeded the standard limit
of water quality of 0.3 mg/l (Peraturan Pemerintah, 2021). The high ammonia at station
6 is due to waste from the residents of both large and small islands, the breakdown of
organic and inorganic nitrogen compounds in the water, and the process of decomposition
of organic matter by microorganisms and fungi (Hamuna et al., 2018).

Average Ammonia
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g
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Fig. 9. Average graph and spatial of ammonia east season in the Kei Kecil Island Park
conservation area

Physical parameters of marine aquaculture sub-zone waters

The measurement results show that the average value of the current velocity in the
eastern season ranges from 0.18 to 0.20 m/s. The variation in the current velocity value is
not much different because the standard deviation of 0.19 can be seen on the graph and
map in Fig. (10). The speed of ocean currents affects marine life by distributing plankton,
dissolved oxygen, and nutrients, as well as influencing the movement and spread of
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larvae. The movement of currents in the waters is very influential for marine life such as
plankton whose movement is very limited (Adinugroho et al., 2014). The current speed at
the research site is categorized as slow because it ranges from 0 to 0.25 m/s (Sari, 2012).
The slow speed of the current at the study site when the measurement occurred was greatly
influenced by the monsoon wind blowing at sea level (Lubis et al., 2022).

Average Speed Currents
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Fig. 10. Average graph and spatial of the speed and direction east season current in the
conservation area of Kei Kecil Island National Park

The measurement results show that the average water depth in the TPK Kei
conservation area is small, ranging from -0.80 to 35.94 m. The lowest water depth occurs
at station 4, which is -0.80 m, while the highest is at station 1, which is -35.94 m, as shown
in the graph and map in Fig. (11). The depth of the waters is closely related to the ability
of sunlight to penetrate the water column, which is important for the growth of aquaculture
commodities (Hidayah et al., 2020). The optimal depth for marine aquaculture in coastal
areas and its surroundings is 5-20 m, while the offshore area is 25-100 m (Rizki, 2017).
The depth of the ocean in marine aquaculture is influenced by the penetration of sunlight
for photosynthesis, water circulation, and the types of organisms being cultivated.
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Fig. 11. Graph of average water depth and spatial bathymetry of the east season in the
conservation area of Kei kecil Island Park

The coastal and marine habitats of the small TPK Kei conservation area research
station, including coral reefs, seagrasses, sand, and rocky areas, can be seen on the map in
Fig. (12). Coral habitats, sand, and rocks dominate this region. In some locations, coral
reefs in this area have suffered significant damage due to human activities such as bombing
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and poisoning, but in others, they remain in good condition. With a relatively shallow
regional profile and relatively higher utilization activity, as well as fluctuating
environmental conditions, coral conditions have deteriorated. The percentage of coral reef
closure in the area is dominated by Acropora branching at 42.40% (Acropora) and Coral
massive at 8.46% (Non Acropora) (Abrahams et al., 2018), and marine life found in the
area of this research station includes sea cucumbers, starfish, kima, and various other
mollusc organisms.

Fig. 12. Coastal and marine habitats of the east season in the conservation area
of Kei kecil Island Park

Biological parameters of marine aquaculture sub-zones

The measurement results showed that the average value of chlorophyll a in the
eastern season ranged from 0.10 to 0.83 mg/m?. The variation in chlorophyll a value was
not much different because the standard deviation of 0.23 can be seen both in-situ and
spatially in Fig. (13). Chlorophyll a is an indicator of productivity and fertility, so it is very
important in determining the optimal location for marine aquaculture. The measurement
results showed that the chlorophyll a content at stations 1 to 15 was in the good category
because it was in the chlorophyll-a < 15 mg/™ (Kementerian Lingkungan Hidup, 2004).
The high and low concentration of chlorophyll a at stations 1 to 15 is influenced by
nutrients (nitrates and nitrites), temperature, salinity, current, brightness, environmental
conditions, and season.

Average Chlorophyll
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Fig. 13. Average graph and spatial chlorophyll-a of the.east season
in the conservation area of Kei kecil Island Park
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Aquatic effectiveness of the marine aquaculture sub-zone and marine aquaculture
technology

The effectiveness of marine aquaculture sub-zones and technologies used in marine
fisheries commodities in the eastern season can be determined through the suitability of
physical, chemical, biological, and oceanographic aquatic ecological parameters because
the growth of marine aquaculture commaodities in aquaculture lands depends on natural
marine environmental parameters, such as temperature, oxygen, chlorophyll, etc.
(Oyinlola et al., 2018). The area of the aquaculture zone used as the research location is
2,750 Ha. Determining the right marine aquaculture land based on the type of commodity
or species is an appropriate and sustainable planning step (Adibrata et al., 2023).

The results of the analysis of water quality parameters and the overlay of the
effectiveness of marine aquaculture land in the eastern season are: 1) Grouper cultivation
land in accordance with (S1) or effective 2,750 Ha (Station 1-15) using the floating net
cage method (KJA); 2) Suitable (S1) or effective seaweed cultivation land of 2,507 Ha
(Station 1-12) and suitable (S2) or sufficiently effective 243 Ha (Station 13-15) using the
longline method and releasing the bottom (confinement); 3) Suitable (S1) or effective 879
Ha (near-shore coastal waters), suitable (S2) or quite effective 261 Ha (Stations 4, 5, and
14), not suitable (N) or ineffective 1,610 Ha using the tancap confinement method
(PenaCulture); 4) Suitable (S1) or effective pearl oyster cultivation land covering an area
of 2,454 Ha (Stations 1-3, 6-12), suitable (S2) or quite effective 265 Ha (Stations 4, 5 and
14), unsuitable (N) or ineffective 35 Ha (Station 13) using the longline method and floating
raft can be seen in Fig. (14).
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Fig. 14. Effective marine cultivation locations: (a) Grouper Fish, (b) Seaweed, (c) Sea
Cucumber, (d) Pearl Oyster Based on Commaodity Types During the East Season in the
conservation area of Kei kecil Island Park.

The effectiveness of marine aquaculture land for the cultivation of grouper, seaweed,
sea cucumber, and pearl oysters in the aquaculture sub-zone of the small TPK Kei
conservation area is greatly influenced by water quality. Water quality is the key factor in
the success of cultivation (Dahuri, 2004). In the eastern season, all research areas in the
TPK conservation area are suitable or practical for grouper fish cultivation using KJA
because it is supported by water conditions that have a level of water quality suitable for
grouper fish cultivation (Arifin et al., 2014). Generally, aquaculture sub-zone waters in the
eastern season are suitable for seaweed cultivation using the longline and bottom
(confinement) methods because almost all ecological parameters and seaweed cultivation
technology are beneficial, hence the category is suitable and suitable enough to be
distributed in these waters (Yulianto et al., 2025). The area of sea cucumber cultivation
land in the unsuitable category is greater than the appropriate category. It is suitable for the
tancap confinement method because it is influenced by the depth and basic conditions of
coastal waters (Winanda et al., 2021). Pearl oyster cultivation using the longline and
floating raft methods requires a suitable land area that is larger than the actual land area.
Pearl oyster farming is strongly influenced by currents, sea surface temperature, and
salinity (Habib et al., 2018), and is close to the mainland because it is more protected
(Hadinata et al., 2019).

CONCLUSION

The waters of the aquaculture sub-zone in the conservation area of Kei Kecil Island
Park in the eastern season are physically, chemically, biologically, and oceanographically
feasible for marine aquaculture. In the eastern season, the waters of the cultivation sub-
zone are fully effective for grouper fish cultivation, namely 2,750 Ha using the floating net
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cage method, 2,507 Ha effective seaweed cultivation land and 243 Ha using longline and
groundless methods, 879 Ha effective taripang cultivation land, 261 Ha effective and
ineffective 1,610 Ha using the planting confinement method, and 2,454 Ha effective pearl
oyster cultivation land. 265 Ha is quite effective, and 35 Ha is not effective using longline
and floating raft methods.
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