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Abstract. Syahrir, Prasetya A, Hasidu LOAF, Saleh R, Riana AD, Umar NA, Yusuf M. 2024. Suitability of floating net cage system of 

lobster cultivation site (Panulirus spp.) through GIS approach in Samaturu Sub-district, Kolaka District, Indonesia. Biodiversitas 25: 

4105-4116. The natural habitat of lobsters is in coral reefs of coastal waters from shallow to 100 meters below sea level. In Indonesia, 

coral reef areas that become the habitat of lobsters are around 67,000 km², including those in the waters of Samaturu Sub-district, Kolaka 

District, Southeast Sulawesi, Indonesia. The present study uses a floating net cage system to identify and map suitable lobster (Panulirus 

spp.) cultivation areas. The study was conducted from June to July 2023 in the coastal waters of Samaturu Sub-district, Kolaka District. 

Data were collected in 14 spots of coastal waters by using various oceanographic parameters (protection, depth, current, brightness, 

temperature, dissolved oxygen, and salinity). The measurement results of the parameters were analyzed using the spatial analysis 

method, ArcGIS 10 program. The analysis involved interpolation and spatial classification, which overlaid all oceanographic parameters 

to obtain the scores through a suitability matrix. Thus, it can show the spatial maps for lobster cultivation areas suitability. The study 

concluded that the environmental parameter values are: (i) The temperature of the sea surface was 28-30°C; (ii) The salinity level was 

31-35 ppt; (iii) The brightness was 5-14 meters; (iv) The dissolved oxygen level was 5-7 mg/L; (v) The current speed was around 0.31-

0.41 m/s; (vi) The water depth was 4-26 meters. It means that the measurement results are suitable for lobster cultivation in Samaturu 

waters; the total area of water suitable for lobster cultivation area with a floating net cage system (KJA) is obtained 6,179 (74.22%), 

including the highly suitable area is 2,290 ha (27.51%), categorized areas that suitable is 2,363 ha (28.38%), and categorized areas that 

moderately suitable is 1,526 ha (18.33%). Moreover, there are conditionally suitable areas of 1,648 ha (19.80%) and an unsuitable area 

of 498 ha (5,98%). Thus, the prospect of developing lobster cultivation in Samaturu waters is potential. 

Keywords: Brightness, currents, depth, dissolved oxygen, protection, salinity, temperature  

INTRODUCTION 

Lobster, commonly called crayfish or barong shrimp, is 

classified as the genus Panulirus. The life cycle of lobsters 

consists of five stages: nauplisoma, filosoma, puerulus 

(postlarva), juvenile (young lobsters), and adult lobsters 

(Miller et al. 2023). Morphologically, lobsters have a 

segmented anatomy like a shrimp (Caputi et al. 2019). The 

lobster consists of two main parts: the head, called the 

cephalothorax, and the body, called the abdomen (Tuffley 

et al. 2018). Further, the body consists of segments with 

five pairs of legs for walking and a tail fan. The body parts 

of lobsters differentiate it from shrimp. The lobster's 

natural habitat is a coral reef in coastal waters from shallow 

waters to 100 meters below sea level. In Indonesia, coral 

reefs in which lobsters live cover an area of around 67,000 

km2. Lobster habitat in Indonesia is spread across the 

waters of West Sumatera, East Sumatera, South and North 

Java, Bali, Nusa Tenggara, Malacca Strait, East 

Kalimantan, West Kalimantan, South Kalimantan, North 

and South Sulawesi, Maluku, Papua, and particularly the 

Arafuru Sea (Irwani et al. 2020).  

Lobster (Panulirus spp.) is a potential fishery 

commodity with significant economic value. Lobster is a 

vital fishery commodity in Indonesia because of its high 

price, nutritional content, and market demand (Masithah et 

al. 2023). A lobster is an invertebrate with hard skin and 

belongs to the arthropod group. Domestic and export 

market demand for lobster to Hong Kong, Taiwan, 

Singapore, Japan, and China continues to increase. 

However, to date, no lobster hatchery business has fulfilled 

the needs of the cultivation business (Alborés et al. 2019). 

Currently, Indonesia has seven types of lobster: sand 

lobster (P. homarus), batik lobster (P. longipes), rock 

lobster (P. penicillatus), pakistani lobster (P. polyphagus), 

pearl lobster (P. ornatus), bamboo lobster (P. versicolor), 
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and spiny lobster (P. femoristriga). Pearl and sand lobsters 

have the most potential to be developed through 

Indonesia's existing fisheries cultivation system. The 

potential for cultivating lobster seeds in Indonesia is very 

large and is estimated to reach around 20 billion annually. 

Natural factors, including oceanographic and climatology 

dynamics, significantly influence the existence and 

availability of natural lobster seeds in Indonesian seas. 

Moreover, the quality of the marine environment and 

fishing activities also contribute to lobster availability. 

However, there is no adequate information or references on 

factors most determine the existence and availability of 

lobster seeds in nature. Thus, it is challenging to obtain the 

seeds. Further, the death rate for natural lobster seeds is 

also very high. There are two factors: aquatic 

environmental conditions and predators. The survival rate 

of lobster seeds in Indonesian waters is only 0.01%. This 

means that if 100,000 lobster seeds are hatched, then only 

ten seeds will be able to survive in nature.  

The other factors in lobster development are the low 

knowledge of local farmers on cultivation's ideal location, 

technological system utilization, and the vulnerability to 

death caused by disease and unsuitable waters (Apriliani et 

al. 2021). Furthermore, the low productivity of lobster 

cultivation causes people to sell their catch seeds 

continuously rather than cultivating the lobsters up to 

consumption size. Lobster seeds around 2-3 cm can be sold 

for around IDR 30,000/pcs. It is very profitable for the 

fishermen and distributors of seeds. Floating net cages, 

commonly used for cultivating groupers and lobsters, have 

now changed their function as a medium for collecting 

lobster seeds. The condition encourages the Ministry of 

Maritime Affairs and Fisheries to revise the Ministerial 

Regulation about lobster management activities by 

prohibiting lobster seed trade abroad and prioritizing 

domestic cultivation needs. Providing a particular time, 

such as the spawning season, must be implemented to make 

the existence of lobster continuous. Moreover, developing 

friendly fishing gear and increasing the number of lobster 

hatcheries will help to maintain and grow its population 

(Larasati et al. 2018). In addition, the use of satellite image 

technology and GIS applications to determine the location 

of lobster cultivation is very important, as research 

conducted by Wamnebo and Rauf (2022) that the results of 

the overlay using the Geographic Information System 

(GIS) application show that Kayeli Bay is suitable for 

lobster cultivation using the floating net cage or Keramba 

Jaring Apung (KJA) in Indonesian.  

Lobster cultivation is very profitable. However, the low 

availability of seeds from both natural and cultivated 

sources and the low level of public knowledge regarding 

lobster cultivation starting from the planning stage, 

determining a suitable location, utilizing cultivation 

systems, and handling pests and diseases bring challenges 

to lobster cultivation. One of the determining factors for the 

success of lobster cultivation is choosing the right location; 

a suitable location will provide certainty of results/benefits 

in lobster cultivation. Mir et al. (2020) stated that the 

success of mariculture, including lobster cultivation, is 

based on choosing the right location for lobster cultivation, 

as shown by the research results of Wamnebo and Rauf 

(2022), namely the use of GIS applications to identify the 

suitability of land for lobster cultivation; it used the KJA 

method based on water quality parameters in Kayeli Bay, 

Namlea Sub-district, Buru District, Maluku Province, 

Indonesia. Therefore, it is necessary to conduct a study to 

determine the location for cultivating lobsters (Panulirus 

spp.) suitable for the floating net cage system using a 

Geographic Information System (GIS) based on hydro 

oceanographic parameters in Samaturu waters, Kolaka 

District, Indonesia. 

MATERIALS AND METHODS 

Study site 

The study was conducted from June to July 2023 along 

the coast of Samaturu waters, Kolaka District, Southeast 

Sulawesi Province, Indonesia. There were 14 points of 

sample locations. The location of Samaturu waters was 

chosen as the research location, considering that the 

potential of lobsters in these waters is quite suitable, 

marked by lobster cultivation and fishing activities by 

fishermen. The location is chosen based on hydro-

oceanographic parameters, such as protection, water 

fertility, temperature, salinity, substrate, currents, and water 

brightness. The research location and sampling points are 

described as follows (Figure 1). 

Types and methods of collecting data 

The primary data was used in the present study. 

Primary data is obtained from the field through the survey. 

Further data collection in the quantitative method is direct 

measurement (in-situ and ex-situ). In-situ measurements 

are measurements directly on objects (in water) or 

parameter measurements by the use of measuring 

instruments in direct contact with the object. In-situ 

oceanographic parameters include station coordinates, 

water temperature, salinity, dissolved oxygen, substrate, 

brightness level, and location protection. Meanwhile, ex-

situ measurements are measurements made using 

measuring instrument recording whose results require 

further interpretation or are not directly known. Therefore, 

ex-situ parameter data includes current speed and water 

depth obtained from satellite imagery. This research 

collected data at 14 sampling points spread across the 

northern and southern waters of Samaturu Sub-district. The 

14 sampling points are considered to be sufficiently 

representative of the research location, where the 

determination of sampling points is based on bathymetry 

and information from fishermen regarding the potential 

location of lobster cultivation development or looking at 

marine aquaculture locations with a floating net cage 

system (KJA). Image data was collected from the National 

Oceanic and Atmospheric Administration (NOAA) Etopo1 

satellite for the Environmental Research Division's Data 

Access Program (ERDDAP). 
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Data analysis method 

The data were analyzed using ArcGIS 10 software to 

analyze the suitability of the waters. The method used an 

interpolation analysis and spatial classification approach. 

The data then overlays all oceanographic parameter data to 

provide scoring based on the suitability matrix. After that, 

the spatial map of land suitability will be obtained. The 

suitability criteria are based on the required environmental 

parameters using the suitability matrix (see Table 1). The 

suitability classification divides three categories: highly 

suitable (S4), suitable (S3), moderately suitable (S2), 

conditionally suitable (S1), and not suitable/unsuitable 

(NS). The calculation of the Suitable Index (SI) adopted 

from (Prasetya and Hasidu 2021) is as follows: 

 

SI= ∑ [Ni/Nmax] × 100% 

 

Where:  

SI : Suitable Index 

Ni : Value Parameter of -i (Weight x Score) 

Nmax : Maximum Class Value 

 

 

Table 1. Suitability matrix for lobster cultivation with floating net cage system 

  

Parameter 
Measurement 

results 

Suitability criteria 

Highly 

Suitable 
Suitable 

Moderately 

suitable 

Conditionally 

Suitable 
Unsuitable 

Protection Unprotected Protected 

(bay, strait) 

Protected enough 

(shallow water with 

barrier island) 

Protected enough 

(shallow water 

with barrier coral) 

Protected small 

part  

Open waters/ 

unprotected 

Depth (meters) 4.0-26.0 10.0 - <20.0 10.0 - <15.0 5.0 - <10.0  3.0 - 5.0 <3.0 - >30.0 

Current (m/s) 0.31-0.41 0.20 - <0.60 0.1 - <0.20  0.05 - <0.10 0.03 - <0.05 <0.05 - >0.60 

Substrate Muddy Sand Sand, coral 

fragments, 

coral 

Muddy sand Muddy sand Muddy sand Mud 

Brightness (meters) 5.0-14.0 >15 10 - <15 5 - <10 3 - <5 <3 

Temperature (°C) 28.0-30.0 27.0 - 33.0 25.0 - <27.0 20.0 - <25.0 15.0 - <20.0 <15.0 - >33.0 

Dissolved oxygen (mg/L) 5.0-7.0 5.0 - 8.0 4.0 - <5.0 3.0 - <4.0 2.0 - <3.0 <2.0 - >8.0 

Salinity (ppt) 31.0-35.0 30.0 - 35.0 27.0 - <30.0 25.0 - <27.0 20.0 - <25.0 <20.0 - >35.0 

Note: Modification of Beveridge (1996); Radiarta et al. (2008); Navas et al. (2011); Affan (2012) 

 

 

 
 

Figure 1. The research location and sampling point in Samaturu waters, Kolaka District, Southeast Sulawesi Province, Indonesia 
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Figure 2. Overlay stages of suitable analysis 

 

 

Therefore, to get the area (suitable cultivation location), 

a GIS analysis was carried out with the help of ArcGIS 

10.4 software with stages: (i) Determining hydro-

oceanographic parameters based on theories and results of 

previous research related to suitable cultivation locations 

for lobsters on the floating net cages (KJA), (ii) Measure 

each parameter (in-situ, ex-situ), (iii) Determine the class 

value of measurement results of each parameter based on 

class criteria, (iv) Overlay (union) of each parameter, (v) 

Justification of overlay results with suitable class, and (vi) 

Analyze the area (ha) class based on suitable. In detail, the 

stages of analyzing the suitability of lobster cultivation 

locations with the floating net cage system (KJA) are 

visualized in Figure 2.  

RESULTS AND DISCUSSION 

Protection  

The protection is one of the main factors in the 

mariculture, including lobster cultivation. The protection is 

highly considered in determining a cultivation location to 

avoid the damage of strong winds and large waves in 

cultivation. Baeza et al. (2016) state that the cultivation 

location must be protected from strong waves by building a 

reef as a barrier or island that can reduce the giant waves. 

The ideal mariculture location will provide successful 

cultivation, particularly avoiding physical damage to 

marine cages. Furthermore, Childress et al. (2015) it will 

affect the growth of cultivated lobster or fish. Coral or 

island as a barrier will reduce large waves and strong 

winds. Thus, water currents will be calm and suitable for 

mariculture (Espinosa-Magaña et al. 2017). 

The observation results show that the location was not 

entirely protected from strong winds and large waves since 

there was no coral or island as a barrier. The only island is 

Padamarang Island, but it is located far away (<500 m) 

from the coast of Samaturu. As a result, floating net cages 

and lobster cultivation will be affected as Kolaka waters 

have strong winds and high waves in the west wind season. 

Carloni et al. (2018) state that the mariculture location is 

greatly influenced by protection to avoid large waves and 

strong winds that affect the floating net cage and technical 

operation. Furthermore, Higgs et al. (2016) state that 

protection is the main factor in marine aquaculture, where a 

fully protected location is ideal for marine aquaculture. 

Therefore, it is essential to determine the right spot to 

prevent the damage of lobster cultivation in Samaturu 

waters from high waves and strong winds. 

Depth 

The depth is one of the factors that influences the 

absorption of sunlight in water (Junaidi et al. 2022). 

Sunlight is related to photosynthesis, which produces food 

for growth. Cultivated organisms, including lobsters, can 

grow well and produce high if cultivated at an appropriate 

depth of around 8-20 m (Ma et al. 2021). Goldstein et al. 

(2019) state that the ideal water depth is at least 5 meters or 

a distance from the bottom of the net is around 2 meters. 

The depth of the net allows for changes in water mass, 

especially at the bottom, and prevents friction with the 

seafloor. Additionally, it prevents food buildup, 

disturbance of bottom organisms, fish waste, and other 

debris at the bottom of the net. 

The data processing results from the National Oceanic 

and Atmosphere Administration (NOAA) Etopo1 satellite, 
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overlaid with field coordinates, show that the depth range is 

around 4-26 meters. Some of these depth values were 

suitable for cultivating float net cage lobsters, but others 

were not. Studied lobster cultivation location in Vietnam 

by Ton Nu Hai et al. (2018) found that the ideal depth for 

fixed net cage lobster cultivation is around 3-5 meters, and 

float net cage is around 6-20 meters at the lowest low tide. 

The depth distribution map can be seen in Figure 3. 

The map in Figure 3 shows that the Western Samaturu 

Sub-district has a shallower water depth than the eastern. 

The water depth will significantly influence lobster 

cultivation activities since the ideal location for lobster is 

10-20 m depth, with a temperature around 20-30°C. 

However, lobsters will have a coast depth of around <30 

meters in the larval or seed phase. It is in line with Wandira 

et al. (2020) that the lobster seeds (Panulirus spp.) that 

dominate the Ranooha Raya waters in Moramo, South 

Konawe, Southeast Sulawesi were caught at 4 meters 

depth. There were 221 lobster seeds, including 147 pearl 

and 74 sand lobster seeds. Budiyanto (2021) also found 

lobster seeds in the Ekas Bay of Lombok, West Nusa 

Tenggara, Indonesia were caught at a depth of 10-20 

meters, and some were even caught at a depth of <10 

meters. Thus, an appropriate water depth for lobster 

cultivation in Samaturu waters is needed. 

Ocean currents 

Ocean currents are one of the essential factors in 

mariculture (Hays 2017). Lee et al. (2016) state that the 

currents significantly influence water fertility since much-

needed nutrients can be supplied and distributed through 

water movement. Currents also can assist the water 

exchange process in cultivation areas. The currents can 

clean up accumulated waste from the metabolism of fish or 

cultured organisms, carry dissolved oxygen needed by 

cultured organisms, distribute nutrients evenly, and reduce 

attached organisms (biofouling) (Holmberg and Cosofret 

2020). However, the high current speeds can damage 

physical construction and disrupt the cultivation process 

(maintenance).  

Based on the results of satellite image data processing 

of current data in the National Oceanic and Atmospheric 

Administration's (NOAA) for Environmental Research 

Division's Data Access Program (ERDDAP) by ArcGIS, a 

current range was found to be 0.31-0.41m/s. The current 

distribution map can be seen in Figure 4. 

The current speed in the western Samaturu waters was 

higher than in the eastern Samaturu waters. The current 

speed was around 0.3-0.4 m/s. The condition was suitable 

for a lobster on a floating net cage cultivation system since 

the ideal current speed for growth is 0.2 m.s to 0.4 m.s. 

Current plays an essential role during the circulation 

process in the cage. The circulation is essential for the 

lobsters' lives because it affects the surrounding 

environment. Optimum circulation can provide oxygen for 

the lobster's respiration (Ton Nu Hai and Speelman 2020). 

Furthermore, the circulation of ocean currents can also 

quickly break down food remains in cages; thus, there are 

no residue deposits and dangerous compounds from the 

remains feed, such as ammonia. It is in line with Corela et 

al. (2023), who state that ocean current speeds of more than 

0.5 m/s can affect the position of the net and anchorage 

system. Meanwhile, a weak ocean current can reduce the 

exchange of water flow of the net. Thus, it affects the 

availability of oxygen in the net and the ease of diseases, 

mainly parasites, to attack the cultivated organisms being 

maintained. The ocean current speed at Samaturu waters is 

categorized as ideal and suitable for cultivating lobsters by 

adopting a floating net cage system. 

Substrate 

The bottom substrate of water is related to the nature of 

cultivated organisms, including lobsters, a basal (bottom) 

species (Gao et al. 2018). The natural substrate of lobsters 

is sand or muddy sand. Thus, sand lobster (P. homarus) is 

one of the lobster types that have the potential to be 

cultivated through a floating net cage system, apart from 

the pearl lobster (P. ornatus). Both types of lobsters are 

part of the five lobsters that grow well in Indonesian 

waters. Based on the results, it was found that the bottom 

substrate of Samaturu waters was varied. They include 

mud, muddy sand, and sandy substrate. The mangrove 

vegetation on the Samaturu coast can threaten mud 

sedimentation for lobster cultivation. It will cause the 

brightness of water to bring in high turbidity and disrupt 

the photosynthesis process (Ngabito and Aulita 2018). 

Furthermore, the muddy substrate waters are unideal for 

lobster cultivation. It can affect low brightness levels and 

the photosynthesis process. According to Amin et al. 

(2022), one of the typical natural habitats for lobster larvae 

is sandy or coral sandy coastal. In the Samaturu waters, 

there are sandy and sandy with coral fragments substrates, 

which are dominantly located in the western of Samaturu 

Waters. Meanwhile, muddy substrates are dominant in the 

eastern Samaturu waters due to sedimentation and the 

dominance of mangrove vegetation. Thus, the suitable 

location for lobster cultivation in Samaturu Waters is in the 

western, which contains a sandy substrate. 

Brightness 

Brightness is the intensity of sunlight that penetrates 

water (Powell et al. 2017). It is significantly influenced by 

turbidity. Brightness is a supporting parameter for the 

success of the mariculture business since it is related to 

suspended particles in the water. The brightness greatly 

influences suspended solids in water. The higher the amount 

of suspended solids in the water, the lower the brightness 

level of the water. The increased amount of suspended solids 

causes water to become turbid and even forms organic 

deposits at the bottom of the water. Organic deposition can 

reduce water's dissolved oxygen through natural oxidation 

processes, including microbial respiration and aerobic 

decomposition, negatively impacting cultivated biota 

(Khattab 2018). The water brightness significantly 

influences the lobster seeds' life (Panulirus spp.) as 

Radhakrishnan and Kizhakudan (2019) state that the 

brightness level and turbidity of ocean water significantly 

affect the marine biota growth, which determines the level 

of photosynthesis of biota in marine waters. The following is 

the distribution map of the brightness level in Samaturu waters. 

https://www.researchgate.net/profile/Graeme-Hays?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
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Figure 3. The depth distribution map of Samaturu waters, Kolaka District, Southeast Sulawesi Province, Indonesia 

 

 

 
 

Figure 4. The current speed distribution map of Samaturu waters, Kolaka District, Southeast Sulawesi Province, Indonesia 
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The results on 14 points of samples show that the water 

brightness level was 5-14 m (see Figure 5). The highest 

brightness was found in the eastern Samaturu waters. 

Meanwhile, a lower brightness level was in western 

Samaturu waters. The low brightness is due to several 

locations close to mangrove vegetation, rivers, estuaries, 

and mining companies. Oniam et al. (2015) state that the 

ideal water brightness for cultivation is >3m. Furthermore, 

Liu et al. (2018) state that 13-15 m of brightness level is 

categorized as high, 8-17 m is medium, and <8 m is low 

(poor). Thus, the eastern Samaturu waters as a suitable 

place for cultivation is recommended since the brightness 

level is around 10-14 m. 

Temperature 

Temperature is an essential factor influencing oxygen 

consumption in aquatic organisms. High-temperature 

changes in ocean waters will affect metabolism processes, 

appetite, and body and nervous activity. García-Echauri et 

al. (2020) state that temperature is one of the environmental 

parameters that influence the survival level of marine biota. 

As Sumbing et al. (2016) state, temperature changes affect 

the ideal water level as a habitat for aquatic organisms. 

Thus, every aquatic organism has a maximum and 

minimum temperature. Furthermore, Baeza et al. (2018) 

state that marine biota are generally cold-blooded or 

poikilothermic animals, including lobsters. Temperature 

can be an influence factor for distribution and biological 

processes in the ocean. The following is the distribution 

map of water temperatures at 14 points of measurement 

(Figure 6). 

The temperature distribution in Samaturu waters was 

around 28-30°C, where the eastern of Samaturu waters was 

higher than the western area. This is because several points 

are close to the estuary east of Samaturu. Based on the 

environmental parameter suitability matrix, the temperature 

distribution on the data is highly suitable for lobster 

cultivation. According to Cobb, as stated by Downie et al. 

(2020), lobsters are often found in waters with 

temperatures between 26-30°C or cold water. Furthermore, 

Waluyo and Arifin (2004) found that the temperature for 

lobster growth is between 28-30°C. However, 

Radhakrishnan et al. (2019) state that lobsters can grow 

better in warmer waters than in the cold. Temperature 

affects the growth of juvenile and adult spiny lobsters. 

Thus, the location for lobster cultivation in Samaturu 

waters should be done at all sampling points since the 

water temperature was 28-30°C. 

Dissolved oxygen 

Dissolved oxygen is a limiting factor for all living 

organisms. It is an essential requirement for the life of 

living creatures in water. Oxygen concentration in water 

can affect growth, feed conversion, and reduce the water 

resources carrying capacity. The minimum concentration 

for most fish to live is 5 mg/L, although several types of 

fish can survive with an oxygen concentration of around 3 

mg/L in water. Oxygen concentration below 4 mg/L in 

water will make the fish survive but decrease the fish's 

appetite. Dissolved Oxygen (DO) is the fundamental 

substance in aquatic living systems since it plays a vital 

role in metabolic and respiration processes. It is also that 

DO is needed by all living organisms for respiration, 

metabolic processes, and the exchange of substances to 

produce energy for growth and reproduction, as well as to 

the extent that the body of water accommodates aquatic 

biota, such as fish and microorganisms. The following is 

the distribution of dissolved oxygen in Samaturu waters. 

The dissolved oxygen distribution in 14 measurement 

points was 4.15-6.80 mg/L. It can also be seen that the 

western Samaturu waters have a higher dissolved oxygen 

level than the eastern Samaturu waters (Figure 7). The 

dissolved oxygen level was higher in the west of Samaturu 

waters due to strong currents and many rivers supplying 

water from land. According to Affandi et al. (2023), the 

suitable dissolved oxygen level for a floating net cage 

lobster cultivation system is 3.0-10.0 mg/L. Meanwhile, 

Bozorg-Haddad et al. (2021) state that the ideal dissolved 

oxygen level for mariculture is more than 5 mg/L. The high 

and low levels of dissolved oxygen are influenced by 

turbidity and activity of organisms in the waters. Thus, the 

dissolved oxygen levels in Samaturu waters are categorized 

as suitable for lobster cultivation, around 5.0-7.0 mg/L. 

Salinity 

Salinity is the concentration of all salt solutions from 

ocean water. Salinity is an environmental parameter that 

influences biological processes and indirectly affects the 

growth rate, amount of food, and survival level of 

organisms, including lobsters (Ondara et al. 2018). 

According to, higher or lower salinity can cause the 

disruptive growth of cultivated organisms. Lobsters are 

very sensitive to the salinity and temperature. Poor water 

quality can cause lobsters to be unhealthy and may cause 

them to die due to stress and lack of appetite. Thus, 

maintaining the stability of water levels, including salinity, 

is essential. The following is an illustration of the salinity 

level of Samaturu waters (see Figure 8). 

From the results at 14 points of temperature 

measurement, it was found that the highest salinity level 

was in the east of Samaturu waters, around 33-35 ppt. 

According to Senevirathna et al. (2017), the ideal salinity 

level to support the lobster seeds' life, growth rate, amount 

of food, and survival rate in nature is 29-34 ppt. It is in line 

with Hinojosa et al. (2016) state that salinity is one of the 

water quality parameters to support the organisms' survival. 

Furthermore, Szuwalski et al. (2016) state that the ideal 

salinity level for mariculture is around 30-35 ppt. The 

body's higher and lower water salinity levels can be 

influenced by weather, water circulation, evaporation, 

rainfall, and river flow. Thus, lobster cultivation location in 

Samaturu waters can be done in all 14 sampling points 

since its level is around 31-35 ppt or can be said to be 

suitable for lobster cultivation. 

Suitability of aquatic for floating net cage lobster 

cultivation system 

Mariculture is an activity to maintain and develop 

marine biological resources involving various fish, shrimp, 

shellfish, seaweed, and lobsters in coastal waters. The 
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mariculture development aims to increase production and 

preserve the environment to balance fishing caught (Ton 

Nu Hai et al. 2018). Furthermore, it also aims to maintain 

the biodiversity of species and ecosystems. One of the 

essential factors in mariculture is determining the 

cultivation location. Lobster cultivation is necessary and 

urgent to be developed, considering the lobster seeds 

continue to increase as well as the high demand. According 

to O'Rorke et al. (2014), the high demand for lobster seeds 

causes the natural source production to be uncontrolled. 

Setyanto et al. (2023) state that lobsters are caught using 

various types of fishing gear throughout the year, but 

fishermen of lobsters mainly use special nets called krender 

(traps). The suitability of environmental parameters for 

lobster cultivation's floating net cage was analyzed using 

the overlay method and suitability matrix for scoring. The 

spatial analysis involves five categories: highly suitable 

(S4), suitable (S3), moderately suitable (S2), conditionally 

suitable (S1), and not suitable/unsuitable (NS). It can be 

seen in Figure 9. 

Based on Figure 9, it was found that the suitable area to 

be developed as a floating net cage of lobster cultivation 

system in Samaturu waters was 7,827 ha, including; a 

highly suitable area is 2,290 ha (27.51%), categorized areas 

that suitable is 2,363 ha (28.38%), categorized areas that 

moderately suitable is 1,526 ha (18.33%). Thus, the 

prospect of developing lobster cultivation in Samaturu 

waters has a potential area of 6,179 (74.22%), are 

remaining area conditionally suitable area is 1,648 ha 

(19.80%), and the unsuitable area is 498 ha (5.98%). The 

wide lobster cultivation area is due to various factors, 

especially location protection from strong winds, waves, 

and currents. This is because there is an island that protects 

the cultivation site. Meanwhile, there are unsuitable 

locations due to a lack of protection for the location and 

river estuaries with a relatively large supply of freshwater. 

These conditions will increase TSS and TDS and gradually 

cause sedimentation. Another impact is the lack of stability 

in water conditions due to the influence of high freshwater, 

which can occur during the high rainy season. This is also 

in line with the research results by Hasim et al. (2017). The 

factors that affect a suitable location for marine aquaculture 

are the depth and brightness of the waters. These two 

factors have a significant influence on the success of 

cultivation. Meanwhile, according to Shodiq et al. (2024), 

the physical parameters that indicate suitable areas for 

marine cultivation include water depth, brightness, and 

current speed.  

 

 

 

 

 
 

Figure 5. Distribution map of brightness in Samaturu waters, Kolaka District, Southeast Sulawesi Province, Indonesia 
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Figure 6. Distribution map of temperature in Samaturu waters, Kolaka District, Southeast Sulawesi Province, Indonesia 

 

 

 

 
 

Figure 7. Distribution map of dissolved oxygen in Samaturu waters, Kolaka District, Southeast Sulawesi Province, Indonesia 
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Figure 8. Distribution map of salinity at Samataru waters, Kolaka District, Southeast Sulawesi Province, Indonesia 

 

 

 

 
 

Figure 9. Map of the suitability of aquatic for the floating net cage at Samaturu waters, Kolaka District, Southeast Sulawesi Province, 

Indonesia 
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Based on the results of the research, it was obtained that 

there was one parameter that did not meet the requirements 

for the location of lobster cultivation with a floating net 

cage system (KJA), namely the protection parameter. 

However, there is an island outside the coast; the distance 

is too far, so the influence on protection is very small. 

Meanwhile, other parameters are quite supportive and meet 

the requirements. The total area suitable for lobster 

cultivation sites with a floating net cage system (KJA) is 

6,179 (74.22%), are remaining area for conditionally 

suitable area is 1,648 ha (19.80%), and the unsuitable area 

is 498 ha (5.98%). Thus, it can be concluded that the 

location of Samaturu waters is quite potential for lobster 

cultivation with a floating net cage system (KJA). 

ACKNOWLEDGEMENTS 

This Research was supported by Center For Education 

Financial Services (PUSLPADIK Indonesia) and Indonesia 

Endowment Fund For Education (LPDP Indonesia), and 

BPPT. Thank you also to the Department of Fisheries 

Science, Universitas Sembilanbelas November Kolaka, 

Indonesia and Department of Agribusiness, Universitas 

Cokroaminoto Makassar, Indonesia, and the staff who have 

helped a lot in completing the research and preparing this 

manuscript so that it can be published.  

REFERENCES 

Affan JM. 2012. Identifikasi lokasi untuk pengembangan budidaya 

Keramba Jaring Apung (KJA) berdasarkan faktor lingkungan dan 
kualitas air di perairan pantai timur Bangka Tengah. Depik Jurnal 

Ilmu-Ilmu Perairan, Pesisir dan Perikanan 1 (1): 78-85. DOI: 

10.13170/depik.1.1.30. [Indonesian] 
Affandi RI, Scabra AR, Tanaya IGLP, Sukartono, Rahmadani TBC, 

Diniariwisan D, Asri Y, Dwiyanti Y. 2023. Peningkatan kapasitas 

pembudidaya lobster sistem keramba jaring apung (KJA) di 
Kabupaten Dompu. Jurnal Abdi Insani 10 (4): 2255-2265. DOI: 

10.29303/abdiinsani.v10i4.1158. [Indonesian] 

Alborés I, García-Soler C, Fernández L. 2019. Reproductive biology of 
the slipper lobster Scyllarus arctusin Galicia (NWSpain): 

Implications for fisheries management. Fish Res 212: 1-11. DOI: 

10.1016/j.fishres.2018.12.001. 
Amin M, Harlyan LI, Achmad K, Diantari R. 2022. Profiling the natural 

settlement habitat of spiny lobster, Panulirus spp. to determine 

potential diets and rearing conditions in a lobster hatchery. 
Biodiversitas 23: 2893-2898. DOI: 10.13057/biodiv/d230615.  

Apriliani T, Yuliati C, Yusuf R, Triyanti R, Zulham A. 2021. Lobster 

aquaculture business in East Lombok Regency: challenges and 
prospects. IOP Conf Ser: Earth Environ Sci 674: 012052. DOI: 

10.1088/1755-1315/674/1/012052. 

Baeza JA, Childress MJ, Ambrosio LJ. 2018. Chemical sensing of 
microhabitat by pueruli of the reef-dwelling Caribbean spiny lobster 

Panulirus argus: Testing the importance of red algae, juveniles, and 

their interactive effect. Bul Mar Sci 94: 603-618. DOI: 
10.5343/bms.2017.1132. 

Baeza JA, Simpson L, Ambrosio LJ, Mora N, Childress M. 2016. Active 

parental care, re-productive performance, and a novel egg predator 
affecting reproductive investment in the Caribbean spiny lobster 

Panulirus argus. BMC Zool 1: 6. DOI: 10.1186/s40850-016-0006-6. 

Beveridge MCM. 1996. Cage aquaculture (eds 2nd). Fishing News Books 
LTD, Oxford, UK. 

Bozorg-Haddad O, Delpasand M, Loáiciga HA. 2021. Water quality, 
hygiene, and health. In: Bozorg-Haddad (eds). Economical, Political, 

and Social Issues in Water Resources. Elsevier, Amsterdam. DOI: 

10.1016/B978-0-323-90567-1.00008-5. 

Budiyanto B. 2021. Socio-Spatial approach of lobster cultivation in the 

Ekas Bay Area Zone, Lombok, Nusa Tenggara Barat. J Trop Fish 

Manag 5 (2): 121-133. DOI: 10.29244/jppt.v5i2.38719.  
Caputi N, Kangas M, Chandrapavan A, Hart A, Feng M, Marin M, de 

Lestang S. 2019. Factors affecting the recovery of invertebrate stocks 

from the 2011 Western Australian extreme marine heatwave. Front 
Mar Sci 6: 00484. DOI: 10.3389/fmars.2019.00484. 

Carloni JT, Wahle R, Geoghegan P, Bjorkstedt E. 2018. Bridging the 

spawner-recruit disconnect: Trendsin American lobster recruitment 
linked to the pelagic foodweb. Bull Mar Sci 94 (3): 719-735. DOI: 

10.5343/bms.2017.1150. 

Childress MJ, Heldt KA, Miller SD. 2015. Are juvenile spiny lobsters 
becoming less social? ICES J Mar Sci 72: i170-i176. DOI: 

10.1093/icesjms/fsv045. 

Corela C, Loureiro A, Duarte JL, Matias L, Rebelo T, Bartolomeu T. 
2023. The effect of deep ocean currents on ocean-bottom 

seismometers records. Nat Hazards Earth Syst Sci 23 (1): 1433-1451. 

DOI: 10.5194/nhess-23-1433-2023. 
Downie AT, Illing B, Faria AM, Rummer JL. 2020. Swimming 

performance of marine fish larvae: Review of a universal trait under 

ecological and environmental pressure. Rev Fish Biol Fish 30 (1): 93-
108. DOI: 10.1007/s11160-019-09592-w. 

Espinosa-Magaña A, Lozano-Álvarez E, Briones-Fourzán P. 2017. 

Resistance to starvation of first-stage juveniles of the Caribbean spiny 
lobster. PeerJ 5: e2852. DOI: 10.7717/peerj.2852. 

Gao X, Endo H, Agatsuma Y. 2018. Seasonal changes in photosynthesis, 

growth, nitrogen accumulation, and salinity tolerance of 
Chaetomorpha crassa (Cladophorales, Chlorophyceae). J Appl 

Phycol 30 (1): 1905-1912. DOI: 10.1007/s10811-017-1381-2. 

García-Echauri LL, Liggins G, Cetina-Heredia P, Roughan M, Coleman 
MA, Jeffs A. 2020. Future ocean temperature impacting the survival 

prospects of post-larval spiny lobsters. Mar Environ Resour 156: 

104918. DOI: 10.1016/j.marenvres.2020.104918. 
Goldstein JS, Matsuda H, Matthews TR, Abe F, Yamakawa T. 2019. 

Development in culture of larval spotted spiny lobster Panulirus 

guttatus (Latreille, 1804) (Decapoda: Achelata: Palinuridae). J 

Crustac Biol 39 (1): 574-581. DOI: 10.1093/jcbiol/ruz055. 

Hasim, Koniyo Y, Kasim F. 2017. Suitable location map of floating net 
cage for environmentally friendly fish farming development with 

Geographic Information Systems applications in Lake Limboto, 

Gorontalo, Indonesia. AACL Bioflux 10 (2): 254-264. 
Hays GC. 2017. Ocean currents and marine life. Curr Biol 27 (11): 470-

473. DOI: 10.1016/j.cub.2017.01.044.  

Higgs ND, Newton J, Attrill MJ. 2016. Caribbean spiny lobster fishery is 
underpinned by trophic subsidies from chemosynthetic primary 

production. Curr Biol 26 (1): 3393-3398. DOI: 

10.1016/j.cub.2016.10.034. 
Hinojosa IA, Green BS, Gardner C, Hesse J, Stanley JA, Jeffs AG. 2016. 

Reef sound as an orientation cue for shoreward migration by pueruli 

of the rock lobster, Jasus edwardsii. PloS One 11 (6): e0157862. 
DOI: 10.1371/journal.pone.0157862. 

Holmberg A, Cosofret S. 2020. Fisheries and ocean currents: A 

postmodern approach. Oceanogr Fish Open Access J 12 (4): 555843. 
DOI: 10.19080/OFOAJ.2020.12.555843. 

Irwani, Wijayanti DP, Satria AW, Sabdono A. 2020. Phylogeographic and 

molecular characterization of Pronghorn spiny lobster (Panulirus 
penicillatus Olivier, 1791) in the Southern Coast of Java and Lombok, 

Indonesia. Biodiversitas 21 (12): 5690-5696. DOI: 

10.13057/biodiv/d211227. 
Junaidi M, Cokrowati N, Diniarti N, Setyono BDH, Mulyani LF. 2022. 

Identifying the environmental factors affecting puerulus settlement of 

the spiny lobster, Panulirus homarus in Awang Bay, Lombok Island. 
Asian J Fish Aquat Res 18 (6): 1-14. DOI: 

10.9734/AJFAR/2022/v18i630457. 

Khattab RA. 2018. Infestation and morphological identification of the 
stalked epizoic barnacle Octolasmison the blue crab Portunus 

pelagicusfrom the Red Sea. J Ocean Limnol 36 (4): 1374-1382. DOI: 

10.1007/s00343-018-7007-y. 
Larasati RF, Suadi, Setyobudi E. 2018. Short Communication: Population 

dynamics of double-spined rock lobster (Panulirus penicillatus 

Olivier, 1791) in Southern Coast of Yogyakarta. Biodiversitas 19 (1): 
337-342. DOI: 10.13057/biodiv/d190146.  

Lee CM, Jinadasa SUP, Anutaliya A, Centurioni LR, Fernando HJ, 

Hormann V, Lankhorst M, Rainville L, Send U, Wijesekera HW. 
2016. Collaborative observations of boundary currents. water mass 

https://doi.org/10.13057/biodiv/d230615
http://dx.doi.org/10.5343/bms.2017.1132
https://www.sciencedirect.com/science/book/9780323905671
https://www.sciencedirect.com/science/book/9780323905671
https://doi.org/10.1016/B978-0-323-90567-1.00008-5
https://doi.org/10.29244/jppt.v5i2.38719
https://doi.org/10.1016/j.marenvres.2020.104918
https://www.researchgate.net/profile/Graeme-Hays?_tp=eyJjb250ZXh0Ijp7ImZpcnN0UGFnZSI6InB1YmxpY2F0aW9uIiwicGFnZSI6InB1YmxpY2F0aW9uIn19
http://dx.doi.org/10.1016/j.cub.2017.01.044
https://doi.org/10.13057/biodiv/d190146


 B IODIVERSITAS 25 (11): 4105-4116, November 2024 

 

4116 

variability. and monsoon response in the southern Bay of Bengal. 

Oceanography 29 (2): 102-111. DOI: 10.5670/oceanog.2016.43. 

Liu D, Guo X, Zhong D, Wang F, Li L, Hu N. 2018. Prey density and a 
conspecific competitor influence multiple predator effects in a crab-

clam foraging system. Aquaculture 493: 264-271. DOI: 

10.1016/j.aquaculture.2018.05.015. 
Ma CH, Huang PY, Chang YC, Pan YJ, Azra MN, Chen LL, Hsu TH. 

2021. Improving survival of juvenile scalloped spiny lobster 

(Panulirus homarus) and crucifix crab (Charybdis feriatus) using 
shelter and live prey. Animals 11 (2): 370. DOI: 

10.3390/ani11020370. 

Masithah ED, Fadhilah MG, Amin M, Nur KU, Musdalifah L, Samara 
SH, Cahyoko Y, Alimuddin, Sahrulalim, Setyono BDH. 2023. 

Diversity and abundance of plankton community in Prigi and Tawang 

Bays, natural settlement habitats of Spiny Lobster larvae in East Java, 
Indonesia. Biodiversitas 24 (3): 1642-1649. DOI: 

10.13057/biodiv/d240337. 
Miller A, de Lestang S, How J, Gibbons B, Lester E, Navarro M, 

Fitzhardinge J, Brooker M, Langlois T. 2023. Fine-scale variability in 

catch and growth rates of western rock lobsters (Panulirus cygnus) 

show heterogeneous life-history parameters. Mar Freshw Res 74 (4): 
335-346. DOI: 10.1071/MF22084. 

Mir IN, Srivastava P, Bhat I, Jaffar Y, Sushila N, Sardar P, Jain K. 2020. 

Optimal dietary lipid and protein level for growth and survival of 
catfish Clarias magur larvae. Aquaculture 520: 734678. DOI: 

10.1016/j.aquaculture.2019.734678. 

Navas JM, Telfer TC, Ross LG. 2011. Spatial modeling of environmental 
vulnerability of marine finfish aquaculture using GIS-based 

neurofuzzy techniques. Mar Pollut Bull 62: 1786-1799. DOI: 

10.1016/j.marpolbul.2011.05.019. 
Ngabito M, Auliyah N. 2018. Kesesuaian lahan budidaya ikan kerapu 

(Epinephelus sp.) sistem keramba jaring apung di Kecamatan 

Monano. Jurnal Galung Tropika 7 (3): 204-219. DOI: 
10.31850/jgt.v7i3.377. [Indonesian] 

O’Rorke R, Lavery S, Wang M. Nodder S, Jeffs A. 2014. Determining the 

diet of larvae of the red rock lobster (Jasus wardsii) using high-

through put DNA sequencing techniques. Mar Biol 161 (3): 551-563. 

DOI: 10.1007/s00227-013-2357-7. 
Ondara K, Rahmawan GA, Gemilang WA, Wisha UJ, Dhiauddin R. 2018. 

Numerical Hydrodynamic Wave Modelling Using Spatial 

Discretization in Brebes Waters, Central Java, Indonesia. Intl J Adv 
Sci Eng Inf Technol 8 (1): 257-263. DOI: 10.18517/ijaseit.8.1.4166. 

Oniam V, Arkronrat W, Mohamed NB. 2015. Effect of feeding frequency 

and various shelter of blue swimming crab larvae, Portunus pelagicus 
(Linnaeus, 1758). Songklanakarin J Sci Technol 37 (2): 129-134. 

Powell A, Hinchcliffe J, Sundell K, Carlsson G, Eriksson SP. 2017. 

Comparative survival and growth performance of European 
lobsterlarvae, Homarus gammarus, reared on dry feed and 

conspecifics. Aquat Resour 48 (10): 5300-5310. DOI: 

10.1111/are.13343. 
Prasetya A, Hasidu LOAF. 2021. Kesesuaian lahan budidaya lobster 

(Panulirus spp.) sistem keramba jaring apung menggunakan 

pendekatan Sistem Informasi Geografis. Jurnal Airaha 10 (02): 222-
232. DOI: 10.15578/ja.v10i02.267. [Indonesian]  

Radhakrishnan EV, Kizhakudan JK, Phillips BF. 2019. Introduction to 

lobsters: Biology, fisheries and aquaculture. In: Radhakrishnan EV, 

Phillips BF, Achamveetil G (eds). Lobsters: Biology, Fisheries and 

Aquaculture. Springer, Singapore. DOI: 10.1007/978-981-32-9094-

5_1. 
Radhakrishnan EV, Kizhakudan JK. 2019. Health management in lobster 

aquaculture. In: Radhakrishnan EV, Phillips BF, Achamveetil G 

(eds). Lobsters: Biology, Fisheries and Aquaculture. Springer, 
Singapore. DOI: 10.1007/978-981-32-9094-5. 

Radiarta IN, Saitoh SI, Miyazono A. 2008. GIS-based multicriteria 

evaluation models for identifying suitable sites for Japanese scallop 
(Mizuhopecten yessoensis) aquaculture in Funka Bay, Southwestern 

Hokkaido, Japan. Aquaculture 284: 127-135. DOI: 

10.1016/j.aquaculture.2008.07.048. 
Senevirathna JDM, Kodikara GRL, Munasinghe DHN. 2017. Analysis of 

habitat characteristics of the scalloped spiny lobster Panulirus 

homarus (Linnaeus, 1758) in their home range along the southern 
coast of Sri Lanka. Indian J Fish 64 (1): 1˗8. DOI: 

10.21077/ijf.2017.64.1.47483-01. 

Setyanto A, Sumarno DGR, Wiadnya, Prayogo C, Kusuma Z, West RJ, 
Tsamenyi M. 2023. Fishing methods and fishing season of the 

tropical lobster fisheries of Southern Java, Indonesia. Biodiversitas 24 

(2): 776-783. DOI: 10.13057/biodiv/d240213. 
Shodiq AM, Sari DNI, Wibawanto AE, Suhel H, Syauqi U, Ardhina A. 

2024. Banua Anyar floating net cages, is it suitable or not –A study of 

geospatial aspects. IIAI Lett Inf Interdiscip Res 5 (1): LIIR198. DOI: 
10.52731/liir.v005.198.  

Sumbing MV, Al-Azad S, Estim A, Mustafa S. 2016. Growth 

performance of spiny lobster Panulirus ornatus in land-based 
Integrated Multi-Trophic Aquaculture (IMTA) system. Trans Sci 

Technol 3 (1): 143-149.  

Szuwalski CS, Castrejon M, Ovando D, Chasco B. 2016. An integrated 
stock assessment for red spiny lobster (Panulirus penicillatus) from 

the Galapagos Marine Reserve. Fish Resour 177 (2): 82-94. DOI: 

10.1016/j.fishres.2016.01.002. 
Ton Nu Hai A, Bui Dung T, Speelman S. 2018. Analysing the variations 

in cost efficiency of marine cage lobster aquaculture in Vietnam: A 

two-stage bootstrap DEA approach. Aquacult Econ Manag 22 (1): 

458-473. DOI: 10.1080/13657305.2018.1429032. 

Ton Nu Hai A, Speelman S. 2020. Economic-environmental trade-offs in 
marine aquaculture: The case of lobster farming in Vietnam. 

Aquaculture 516 (1): 734593. DOI: 

10.1016/j.aquaculture.2019.734593. 
Tuffley E-J, de Lestang S, How J, Langlois T. 2018. Methodological 

comparison for sampling populations of a commercially important 

rock lobster species. Bull Mar Sci 94 (1): 1035-1054. DOI: 
10.5343/bms.2017.1102. 

Waluyo, Arifin T. 2021. Lobster fishery connectivity and management in 

Indonesia waters. J Fish Sci 3 (1): 1-7. DOI: 10.30564/jfsr.v3i1.2466. 
Wamnebo MI, Rauf A. 2022. Using GIS applications for identification of 

the compatibility of lobster cultivation land with KJA method based 

on water quality parameters in Kayeli Bay, Namlea District, Buru 
Regency, Maluku Province. Asian J Soc Sci Manag Technol 4 (3): 

147-152. 

Wandira A, Ramli M, Halili. 2020. jenis dan kelimpahan benih lobster 
(Panulirus spp.) berdasarkan kedalaman di perairan Desa Ranooha 

Raya, Kecamatan Moramo, Kabupaten Konawe Selatan. Sapa Laut 5 

(2): 163-172. DOI: 10.33772/jsl.v5i2.12171. [Indonesian] 
 

https://doi.org/10.5670/oceanog.2016.43
https://doi.org/10.15578/ja.v10i02.267
https://doi.org/10.52731/liir.v005.198
https://doi.org/10.1080/13657305.2018.1429032
https://doi.org/10.1016/j.aquaculture.2019.734593
http://dx.doi.org/10.30564/jfsr.v3i1.2466

