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Abstract: This research aims to analyze the quality of marine waters in the Saugi Island area, North Liukang 

Tupabbiring District, Pangkep Regency, and its impact on marine biota. This research uses a descriptive quantitative 

approach by processing data from field measurements and laboratory tests on several parameters. Furthermore, the 

test results will be compared with the standard requirements for seawater quality for the needs of marine biota by 

referring to the Decree of the Minister of the Environment No. 51 of 2004. In addition, a spatial analysis is carried 

out to see the predicted concentration distribution pattern for each measurement parameter each of these parameters. 

The research results show that of the 10 research stations, only 4 stations almost meet several seawater quality 

standards, namely stations 1, 4, 7, and 9. The presence of waste at each station, which is dominated by inorganic 

waste, plays an important role in reducing the quality parameter values. In conclusion, the quality of seawater on the 

coast of Saugi Island is not good for marine biota. Therefore, efforts are needed to maintain the cleanliness of the 

coastal environment thus water quality is maintained, supports the life of marine biota, increases catches, and the 

potential for sustainability of marine ecosystems 
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1. Introduction  

Seawater quality is an environmental problem 

that is still difficult to control. Seawater is the main 

habitat for marine biota which is vulnerable to 

pollution (1). Poor seawater quality can limit the 

growth and development of marine biota and worsen 

the quality of marine biota (2). Based on BPS data for 

2023 in (3), Indonesia produces millions of tons of 

plastic waste every year and is one of the countries in 

the world that throws the largest amount of plastic 

waste into the sea. The amount of plastic waste thrown 

into the sea from Indonesia every year is 56,333 tons. 

Seawater pollution is caused by industrial, 

agricultural, and plastic waste and can damage ocean 

ecosystems (1). This is in line with (4) that seawater 

pollution poses a serious threat to fisheries resources 

and marine environmental sustainability, as well as 

marine biota as a whole. This pollution will disrupt the 

marine food chain, reduce fisheries productivity, and 

damage marine habitats. According to (5) the marine 

environment is home to various kinds of organisms, 

including microorganisms and macroorganisms which 

depend on each other in a complex food web. 

Therefore, maintaining the marine environment, 

especially beach cleanliness, is an effort that must be 

made to maintain seawater quality for the survival of 

marine biota. 

Several factors can influence seawater quality. 

Some of these are caused by human activities, such as 

trash and oil spills, and others are natural, such as algae 

blooms (6). This factor is reinforced by the statement by 

(4) that the actions of people who throw rubbish into the 

sea can affect the quality of seawater. Garbage thrown 

into the sea can damage coral reefs, mangroves and 

disrupt the life of others marine biota. Apart from trash, 

other natural factors such as heavy rain can also cause 

changes in seawater quality (7–9). Poor seawater quality 

can limit the growth of marine organisms and cause their 

growth to be suboptimal. 

Research on seawater quality is very important to 

obtain information about seawater quality. The results of 

this research can provide information regarding seawater 

quality which will enable the government and society to 

determine policies to maintain seawater quality (10). 

According to the views of (11,12) also emphasizes the 

same thing apart from resources in the form of marine 

biota, coastal areas are also rich in human-made 

biological and non-biological environmental services, so 

this is effort important to maintain the stability of 

seawater quality. Furthermore, the Saugi Island Area, 

Mattiro Baji Village, Pangkep Regency, was chosen as 

the research location because it has unique 
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characteristics as a coastal area that is the center of 

marine biota cultivation activities. This island is an area 

that depends on marine resources as the main supporter 

of its community economy. 

The lack of land to dispose of leftover food and 

other rubbish in the Saugi Island area of Mattiro Baji 

village has created a bad perception in the community. 

The community is confident that this will not hurt 

water bodies which are the source of life for marine 

biota and community income. The quality of seawater 

on Saugi Island, Mattiro Baji Village is known to be 

poor, with various problems such as accumulation of 

rubbish, strange odors, and turbidity revealed (13). 

Seeing this problem, it is important to research to test 

the quality of seawater, because it affects the condition 

of marine biota living in seawater. The aim is to 

determine whether seawater meets water quality 

standards based on Minister of Environment 

Regulation Number 51 of 2004. 

 

2. Material and Methods 

2.1. Type and Location Research  

The type of research used in this research is 

descriptive quantitative using a spatial approach. 

Descriptive quantitative is intended as a type of research 

that analyzes data in the form of numbers which are then 

explained coherently by referring to the research results 

that have been obtained (14,15). Furthermore, the spatial 

approach is a type of approach used to present data 

spatially to determine the characteristics of an area based 

on the aspects studied (16). This is important to 

determine the spatial distribution pattern at the research 

location, which is presented in the form of mapping. 

This research was conducted in the Sapuli Island 

area, Liukang Tupabbiring Utara District, Pangkep 

Regency. The sampling points were carried out at 10 

points in the Saugi Island area which were determined 

using purposive sampling. Purposive sampling is 

intended as a sample determination method that is carried 

out by considering the characteristics and characteristics 

of the research location to be studied (17). This can be 

seen in Figure 1 below.

 
Figure 1. Research Location Map 

 

2.2. Data Source 

Data sources used in this research are as follows. 

1) Primary data obtained from in-situ sample 

collection and laboratory testing results. The data 

includes Temperature, Salinity, PH, Dissolved 

Oxygen, Garbage, and Marine Biota. The data 

obtained will be a reference for determining the 

quality status of marine waters which will be 

compared with the standard requirements for marine 

waters for the use of marine biota. Temperature, 

salinity, and dissolved oxygen parameters were 

measured 3 times, namely morning, afternoon, and 

evening. While garbage and marine biota were 

observed around the waters. 

2) Secondary data used in this research is data used to 

carry out spatial analysis in making interpolation 

maps to determine the distribution of pollution loads. 

This data includes: 

a. Geospatial information agency 

b. December 2019 DUKCAPIL Village Limits 
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c. December 2019 DUKCAPIL District Limits 

d. December 2019 DUKCAPIL District Boundaries 

e. December 2019 DUKCAPIL Provincial Boundaries 

f. MOSAIC BATNAS 

g. SAS Planet (Bing Satellite Image Results) 2023 

 

2.3. Data Analysis Techniques 

Data analysis used in this research includes 

determining water quality status and analyzing 

predictions of the distribution of concentrations for 

each test parameter using Inverse Distance Weighting 

(IDW) spatial analysis. The distribution of marine 

biota was studied using observations and taking 

pictures of marine biota at each station. This can be 

seen as follows. 

 

2.3.1. Determination of Quality Status of Marine 

Water Quality 

Determining the quality status of marine waters 

is carried out by comparing the results of in situ water 

quality tests based on parameters determined by the 

Decree of the Minister of the Environment Number 51 

of 2004 concerning Seawater Quality Standards. The 

quality standards used refer to the use of marine waters 

for marine biota in the Saugi Island area. Each 

measurement parameter will be compared with the 

requirements of marine water quality standards for 

marine biota, whether they meet or do not meet the 

requirements of these standards. The required water 

quality standards can be seen as follows. 

 

Table 1. Requirements for Seawater Quality Standards 

for the Use of Marine Biota 
Parameters Unit quality standards 

Temperature ℃ 28-32 

Salinity (‰) 32-34 

Potential of Hydrogen  7-8,5 

Dissolve Oxygen mg/L >5 

Trash  No 

Source: Attachment to standard requirements for seawater 

quality based on Minister of Environment Decree Number 

51 of 2004 

 

2.3.2. Prediction of Concentration Distribution Results 

from Seawater Sample Measurements 

The Inverse Distance Weighting (IDW) method 

works based on the assumption that each data point 

influences the area around it, with the weight decreasing 

as the distance from that point increases (18). In its 

implementation, the weight is calculated using the 

inverse of the distance between one data point and 

another through a certain mathematical formula. One of 

the main aspects of this method is the power value, which 

determines the extent to which nearby points influence 

the interpolation results. Higher exponent values will 

cause the influence to be more focused on nearby points, 

creating a simpler and smoother surface. Conversely, 

lower exponent values will expand the influence over a 

larger area, producing surfaces with more complex 

detail. 

In analyzing the quality status of marine waters, test 

result data for each test parameter is entered into the 

mapping database as input for spatial analysis. This 

process produces a spatial visualization that depicts the 

concentration distribution pattern of parameters based on 

the intensity at each sample point at the research location. 

The results of this mapping provide a comprehensive 

picture of the distribution of marine water quality status, 

which helps in identifying areas that require special 

attention regarding water quality.  

The distribution of marine biota was studied using 

observations and taking pictures of marine biota at each 

station. Therefore after the results of the chemical and 

physical analysis are carried out, it will provide the 

presence of different marine biota results at each station. 

Because each marine biota has water quality standards 

for living, depending on the marine biota that dominates 

at each station. 

 

3. Results and Discussion  

Based on the sample test results and field data 

obtained in situ from ten sampling points, the results can 

be presented as follows.

 

Table 2. Data From Field Data Collection Results

Parameters Quality 

Standards 

Observation Station 

1 2 3 4 5 6 7 8 9 10 

temperatures (℃) 28-32 31 31 35* 32 33 28,6 31 30 30 39* 

Salinity(‰) 32-34 32 35* 34 36* 32 31* 36* 30* 35* 34 

pH 7-8,5 6* 6* 6* 6* 6* 6* 6* 5* 8 6* 

Dissolved Oxygen 

(mg/l) 

>5 4,2* 0,16* 0,68* 9,4 6 0* 7 2,8* 0* 3,4* 

rubbish Nill There 

is* 

There 

is* 

There 

is* 

There 

is* 

There 

is* 

There 

is* 

There 

is* 

There 

is* 

There 

is* 

There 

is* 

Source: Data Analysis, 2024 

(*) Does not meet the specified quality standard requirements 
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Based on the data in Table 2 above, it was found 

that several stations do not meet the seawater quality 

standards for marine biota that have been set by the 

Ministry of Environment Number 51 of 2004. This 

non-compliance can have an impact on the diversity 

of marine biota [19]. Based on the results of 

observations in the field, variations in marine biota 

were found at each research station. This can be seen 

as follows. 

 

 

 

3.1. Seawater temperature 

Water temperature data obtained at ten observation 

stations on Saugi Island ranged from 28.6℃ to 39℃. 

Based on quality standards from the Minister of 

Environment Decree No. 51 of 2004 for marine biota, the 

temperature threshold that supports the life of marine 

biota ranges from 28°C to 32°C [20]. Based on the 

Minister of Environment Decree on the quality standards 

for marine biota, the temperature values in the waters of 

Saugi Island at stations 3 and 10 are not appropriate 

because they exceed the threshold and other factors cause 

the temperature to exceed the seawater quality threshold.

 
Figure 2. Interpolation Map of Sea Surface Temperature of Saugi Island 

 

Water temperature is one of the key parameters 

that greatly influences marine ecosystems, especially 

the life of marine biota. Optimal water temperature is 

needed to support physiological processes, 

reproduction, and sustainability of biota habitat. Based 

on observations made at 10 stations in the waters of 

Saugi Island, the results were that only 3 stations had 

water temperatures in accordance with the quality 

standards stipulated in Minister of Environment 

Decree No. 51 of 2004, while 7 other stations did not 

meet these standards. 

When compared further, it was found that most 

stations with water temperatures according to quality 

standards had a temperature range between 30.5℃ to 

32.5℃. This range is considered ideal to support the 

survival of marine biota in the region. However, other 

stations show temperatures higher than the specified 

threshold. 

The main cause of this inappropriate water 

temperature is strongly thought to come from the high 

intensity of sunlight, especially during the day, which 

causes a significant increase in water temperature (21). 

This factor can be exacerbated by the lack of vegetation 

cover around the beach area which can function as 

natural shade. This condition underlines the importance 

of managing coastal ecosystems to maintain the quality 

of the marine environment, including water temperature 

so that it continues to support the sustainability of marine 

biota. 

 

3.2. Salinity 

Salinity is the concentration of all salt solutions 

found in seawater. According to (22), salinity is a water 

quality parameter which states the level of dissolved salt 

in the water. In research conducted at ten stations on 

Saugi Island, the salinity ranged from 30‰ to 36‰. 

There are several stations in the salinity range that 

exceed and fall below the quality standards by the Decree 

of the Minister of the Environment Number 51 of 2004, 

namely the optimal salinity for marine biota is in the 
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range of 33-34 ‰.  Stations whose values exceed the 

seawater quality threshold are stations 2, 4, 6, 7, 8, 9 

and stations that comply with seawater quality 

standards are stations 1, 3 and 10. The high salinity 

values on Saugi Island are caused by evaporation and 

temperature at certain hours with temperatures reaching 

39℃.

 
Figure 3. Saugi Island Water Salinity Interpolation Map

 

Salinity or salt content in water is also an 

important parameter that is measured to determine the 

level of viability of marine biota. Salinity is the 

concentration of all salt solutions obtained in sea air. 

Differences in water salinity can occur due to 

differences in evaporation and precipitation (23). The 

water salinity values measured at the research station 

ranged from 26.83-35‰. The salinity values are by 

quality standards, namely stations 1, 3, 5, and 10. The 

low salinity value at station 8 is thought to be 

influenced by the input of freshwater from the 

Pangkajene River which mixes with the flow of 

seawater near the estuary. (24) explained that the 

salinity of seawater can differ geographically, one of 

which is caused by the large amount of fresh river 

water entering the sea. The high salinity value on 

Saugi Island is caused by evaporation and temperature 

at certain hours with temperatures reaching 34℃. 

According to (24,25) High temperatures cause large 

amounts of evaporation. The distribution of salinity in 

the sea is influenced by various factors such as air 

circulation patterns, evaporation, rainfall, and river 

flow (26,27). 

 

 

 

3.3. pH 

The degree of acidity or pH is the number of 

hydrogen ions contained in seawater. The degree of 

acidity has a crucial role in supporting and maintaining 

the life of marine biota (19). Based on data from sample 

test results, the pH of the water at each station is 

measured using a pH meter (27). The pH value of the 

waters measured at the research stations ranged from 5–

8, only station 9 complies with the quality standards of 

Ministerial Decree No. 51 of 2004. The high and low pH 

of the waters is influenced by the levels of CO2 dissolved 

in the waters (21). The difference in pH values at each 

station location is thought to be due to the input of 

organic and inorganic waste from anthropogenic 

activities around the sampling point location. The pH 

values at the observation stations were obtained when 

compared with the quality standards of Minister of 

Environment Decree No. 51 of 2004 for marine biota, 

only station 9 has a normal pH that supports the life of 

marine biota. But at other stations, there is still marine 

biota. This is in line with (28) that life in water can still 

survive if the waters have a pH range of 5-9. 
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Figure 4. Interpolation Map of Saugi Island Sea pH, Pangkep Regency 

 

The pH values at the observation stations were 

obtained when compared with the quality standards of 

Minister of Environment Decree / No. 51 of 2004 for 

marine biota, there were no stations that reached the 

standard requirements for seawater quality. The pH 

range obtained in field measurements is only around 5-

9. This range is not by the Ministry of Environment 

quality standards no. 51 of 2004, only one station 

complied, namely station 9, but even though the other 

stations did not comply, there is still a lot of marine 

biota observed at each station. According to [29], the 

pH range that is suitable for aquatic organisms is not 

the same depending on the type of organism. If the pH 

value is 6-6.5, the diversity of plankton and 

microbenthos animals will decrease. Apart from that, 

the high pH value greatly determines the dominance of 

phytoplankton which influences the level of primary 

productivity in waters where the presence of 

phytoplankton is supported by the availability of 

nutrients in marine waters. The pH value of seawater 

can change due to natural factors or human activities, 

which results in an increase in carbon dioxide (CO₂) 

which can lower the pH [30]. An environment that has 

a low pH due to detergent waste being thrown into the 

water, which can cause the pH of seawater to decrease, 

making it less than ideal for marine biota. From the 

results of observations in the field, human activity in 

throwing rubbish and household waste directly into the 

sea is one of the factors that lowers the pH in the waters 

of Saugi Island. This is in line with research by [31], 

that human activities that pollute the sea or marine 

waters cause the acidity levels in the sea to decrease 

which can harm marine organisms. The following is a 

map of the pH values at each measurement station. 

 

3.4. Dissolved Oxygen 

Dissolved oxygen or dissolved oxygen is an 

important factor for the survival of marine biota [32].  

The ability of seawater can maintain minimal oxygen 

concentrations because dissolved oxygen is an indicator 

of the level of dirtiness of existing waste [33]. Based on 

research data, all research stations show DO values in the 

range of 0.16-9.4 mg/l. Differences in dissolved oxygen 

(DO) values at each observation station are influenced by 

various environmental factors, such as air temperature, 

salinity, acidity level (pH), and the presence of waste. 

Stations with higher air temperatures, such as station 3 

(35℃) and station 10 (39℃), tend to have low DO values 

because the solubility of oxygen in the air decreases with 

increasing temperature. In addition, high salinity, such as 

at station 2 (35‰), also inhibits oxygen solubility, 

resulting in low DO values. Other factors, such as pH 

below the quality standard (7-8.5) at almost all stations, 

indicate acidic air conditions, which can interfere with 

phytoplankton photosynthesis activity, thereby reducing 

oxygen production in the waters. The presence of waste 

at all stations also increases the decomposition of organic 

matter by microorganisms, which ultimately consumes 

dissolved oxygen significantly. 
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The Minister of Environment Decree Number 51 

of 2004 stipulates that the DO quality standard to 

support the life of marine biota is >5 mg/L, so the DO 

values recorded at the research location are only stations 

4.5 and 7 which are still suitable or appropriate for the 

existence of marine organisms.

 
Figure 5. DO Interpolation Map of Saugi Island 

 

Dissolved oxygen (DO) is the amount of oxygen 

contained in water. Dissolved oxygen is used by aquatic 

biota for the respiration process, metabolic processes, 

and for breaking down dissolved substances in water 

[21,34]. There is a relationship between oxygen 

nutrition in the marine environment, namely the 

production of dissolved oxygen in the waters increases 

but there is a decrease when oxygen is consumed when 

biological organic matter decomposes [35]. Dissolved 

oxygen (DO) levels at the research location range from 

0.16-9.4 mg/l several stations are below the quality 

standard threshold, namely <5 mg/l, only stations 4.5 

and 7 are in accordance with the quality standards for 

marine biota life according to Minister of Environment 

Decree No. 51 of 2004. If we look at the dissolved 

oxygen levels that are still present at the three 

observation stations, it can still be said that these waters 

are relatively unpolluted by organic compounds and are 

still good for the life of marine biota. This is supported 

by observations in the field where there is still a lot of 

biota sea. 

According to research conducted by [36], factors 

that influence dissolved oxygen levels in the sea are 

temperature, sunlight intensity, and weather. The colder 

the temperature of seawater, the more dissolved oxygen 

it contains. This means that high water temperatures 

contain little dissolved oxygen. Apart from that, if the 

waste material has a high content in seawater, it will 

block sunlight from entering the seawater and become a 

barrier for marine biota to photosynthesize and the 

dissolved oxygen content will be low [25,37] . According 

to [25], generally, oxygen levels of 5 mg/l at water 

temperatures between 20-30 °C are still considered good 

for fish life. In fact, if the waters are free from toxic 

compounds or pollution, oxygen levels of 2 mg/l are 

sufficient to support the life of organisms in the water. 

From observations at each station, it is known that most 

of the waters of Saugi Island are polluted from the 

perspective of measuring dissolved oxygen levels. 

 

3.5. Rubbish 

Garbage in the waters has a serious impact on the 

condition of marine biota and the marine ecosystem as a 

whole. During the observations made, there was rubbish 

at every observation station on Saugi Island a lot of 

rubbish can be seen in Figure 6. The types of waste based 

on figure 6 consist of inorganic plastic waste and food 

waste or organic waste sourced from the surrounding 

community. The amount of rubbish at various stations 

varies because based on the picture there is rubbish piled 

up on the beach, and there is rubbish in the sea. The 

presence of rubbish can be seen at almost all points in 

quite significant quantities. The impacts involve multiple 

aspects, from the health of individual organisms to the 

integrity of the marine ecosystem as a whole (31).  

Garbage that enters waters can settle on the seabed 

or on the sea surface. This can affect organisms that live 
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on or near the seabed. Waste in waters can sediment, 

become a threat to living organisms, contain chemical 

contaminants, cause disease and infection, and change 

the physical properties of water (19,38). Marine 

organisms can become entangled in or eat plastic waste 

and other discarded materials. In particular, marine 

creatures such as fish, seabirds, and marine mammals can 

suffer physical injury or death due to debris. Garbage in 

waters can contain dangerous chemicals, such as 

pesticides, heavy metals, and other chemicals. 

 
Figure 6. Profile of Rubbish in Seawater areas of Saugi Island 

 

Garbage is one of the serious problems currently 

faced both on land and in the waters, especially on 

Saugi Island. Currently, rubbish that pollutes waters 

threatens the health of marine biota, disrupts their 

reproductive systems, and has the potential to disrupt 

the marine animal food chain (Kalembiro et al., 2024). 

The presence of rubbish at every observation station 

on Saugi Island means that it does not comply with the 

quality standards of Minister of Environment Decree 

No. 51 of 2004. According to Qaiyimah et al., (2024) 

to reduce this negative impact, better waste 

management is needed, as well as increasing public 

awareness of the importance of keeping the marine 

environment clean. 

 

3.6. Impact of Temperature, Salinity, pH, Dissolved 

Oxygen, and Garbage on marine biota 

Marine organisms need optimal temperatures so 

that their body functions and metabolism run 

optimally. In this research, the parameters of 

temperature, salinity, pH, dissolved oxygen and waste 

are seawater quality parameters that influence the 

diversity of marine biota at each station. Based   on 

research results, stations that meet temperature 

parameters, namely stations 1,2,4,5,6,7,8,9, the 

majority of marine biota that live at stations that meet 

temperature quality standards based on Minister of 

Environment Decree Number 51 of 2004, results from 

field observations namely crabs and sea snails. This is 

reinforced by the results of research from [22], namely 

that a temperature value of 28-32℃ is the optimal 

temperature to support the life of marine biota. 

   
Figure 7. Crabs and Sea Snails 

 

The salinity parameters are met by stations 1, 3, 

5, and 10. The majority of marine biota living at 

stations meet temperature quality standards based on 

Minister of Environment Decree Number 51 of 2004 

as a result of field observations, namely sea 

cucumbers, starfish, and fish [39].  Meanwhile, at 

stations that do not meet the quality standards, the value 

of not having fish is because the salinity of the seawater 

can affect the fish's hearing and can result in difficulty 

for the fish in obtaining food and affect the growth and 

development of the fish [12]. The degree of acidity of 

seawater can also be influenced by the evaporation of 

seawater. This is in line with the temperature obtained, 

namely 39 ℃, which results in a lot of evaporation so 

several stations do not meet the salinity quality 

standards and based on observations at these stations no 

fish can be found. 

 

 
Figure 8. Sea cucumbers, fish, and starfish  

 

The pH parameter is only met at station 9, this 

affects the existence of coral reefs. Based on field 

observations, only station 9 has coral reefs while the 

others do not. This is because the pH suitability of station 

9 which is suitable for the life of coral reefs, seaweed, 

and seagrass beds is around 7-8.5 based on the Decree of 

the Minister of the Environment Number 51 of 2004. 

Coral reefs require an optimal pH to grow and develop 

well. Therefore station 9 is a suitable living place for 

coral reefs. 

 
               Figure 9. Coral reefs 

 

Dissolved oxygen or DO parameters are met by 

stations 4, 5, and 7, namely the marine biota that live at 

these stations, namely seaweed and seagrass beds, 

which dominate based on field observations.  This 
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is because seaweed and seagrass beds can live at 

oxygen levels above 5 based on Minister of the 

Environment Decree Number 51 of 2004. Dissolved 

oxygen has an important role in the growth of marine 

biota because it is needed in the respiration process, 

exchange of a substance that can obtain energy to 

develop [40]. Dissolved oxygen comes from the 

results of the diffusion process between the 

photosynthesis results of living organisms, such as 

seagrass beds and seaweed and free air [41,42]. This 

dissolved oxygen content is very important for the life 

of marine biota, not only seaweed and seagrass beds 

but also fish to be able to breathe and carry out 

metabolism. 

  
    Figure 10. Seaweed and Seagrass 

 

Research related to seawater quality on Saugi 

Island is very important to carry out, so that we can 

find out whether the condition of seawater quality 

meets the requirements for seawater quality standards 

based on Minister of Environment Decree Number 51 

of 2004 regarding seawater quality for marine biota or 

does not meet it. Through this research, it was found 

that there are waste parameters that cause 

discrepancies in several other physical and chemical 

parameters. Through this research, it was discovered 

that there were waste parameters in the form of plastic 

and food waste which caused discrepancies in several 

other physical and chemical parameters. This plastic 

waste has a bad influence if it is consumed by marine 

biota because it will contain microplastics which are 

dangerous if marine biota is consumed by humans, 

while organic waste that rots in the sea can cause 

changes in the composition of seawater and changes 

in its quality which is not good for marine biota to live 

and develop [1]. 

Allowing waste to accumulate unchecked will 

result in a significant decline in seawater quality and a 

loss of marine biodiversity, ultimately impacting 

residents' fishing yields. To mitigate this, it is essential 

to implement proper management of waste storage 

facilities  

 

4. Conclusion 

Based on the test results at ten observation 

stations on Saugi Island, it can be seen that: (1) 

Seawater quality parameters meet quality standards 

for marine biota by Minister of Environment Decree 

No. 51 of 2004 including temperature at three stations 

and salinity at four stations. Most of the other 

parameters, such as pH, dissolved oxygen (DO), and 

waste condition, do not meet quality standard 

requirements; (2) From the test results, in general, the 

quality of seawater in the waters of Saugi Island does 

not meet the standards required to support the life of 

marine biota; and (3) Because seawater pollution hurts 

marine ecosystems and the biota that live in them, it is 

hoped that the results of this research can become a 

reference for the government and society in developing 

effective policies regarding marine environmental 

management. 

 

Acknowledgments 

The author would like to thank Mr. Prof. Dr. 

Erman Syarif, Head of the Geography department at 

Makassar State University who has given permission 

and supported the implementation of this research 

activity, Mr. Amal, Ph.D. Mrs. Dr. Hasriyanti and Prof. 

Rosmini Maru as the lecturer in the Oceanography 

course have provided directions for collecting data for 

this research. As well as, all parties involved in 

achieving the results in this research. 

 

Author Contributions 

Conceptualization: Nasrul, Rosmini Maru; 

Methodology: Nasrul, Medar M Nur; Data Collection: 

Rara Sri Wahyuni, Nuryadi Nuryadi, Muhammad Faiz 

Pratama, Wangi Suci Ananda, Isna Sulistia Ningsih; 

Data Analysis: Nasrul, Rara Sri Wahyuni; Validation: 

Rosmini Maru. 

 

References 

[1] E. C. Kalembiro, S. G. Rondonuwu, R. Herawaty, 

“Penanganan Pencemaran Akibat Air Limbah 

Domestik Terhadap Kualitas Air Sungai 

Malalayang Di Kelurahan Bahu Kota Manado”. J 

Tekno, vol. 22, no. 87, pp. 243-250, 2024. 

[Online]. Available: 

https://doi.org/10.35793/jts.v22i87.54114 

[2] I. W. Bitta, C. Chamid C, “Kajian Pengendalian 

Pencemaran Air Laut Berdasarkan Partisipasi 

Masyarakat di Kawasan Pesisir Pantai Santolo 

Kecamatan Cikelet Kabupaten Garut”. J Ris 

Perenc Wil dan Kota, vol. 1, no. 1, pp. 23–29, 

2021. [Online]. Available: 

https://www.academia.edu/download/92625901/4

2.pdf 

[3] L. J. J. Meijer, T. V. Emmerik, R. V. D. Ent, C. 

Schmidt, L. Lebreton, “More Than 1000 Rivers 

Account For 80% Of Global Riverine Plastic 

Emissions Into The Ocean”. Sci Adv, vol. 7, no. 1, 

pp. 1-13, 2021. [Online]. Available: doi: 

10.1126/sciadv.aaz5803 

[4] M. Riduan, M. Efendi, Nasruddin, “Tanggapan 

Masyarakat Bantaran Sungai Terhadap Kualitas 

Air”. J Pendidik Sosiol Antropol, vol.  4, no. 1, pp. 

1-5, 2022. [Online]. Available: 

https://doi.org/10.20527/padaringan.v4i1.4690 

[5] Y. Yulius, M. Ramdhan, J. Prihantono, D. 

Gunawan, D. Saepuloh, H. L. Salim, I. Rizaki, R. 

http://dx.doi.org/10.22135/sje.2024.9.3,141-
https://doi.org/10.35793/jts.v22i87.54114
https://www.academia.edu/download/92625901/42.pdf
https://www.academia.edu/download/92625901/42.pdf
https://doi.org/10.20527/padaringan.v4i1.4690


 

Vol. 9 No.3, 141-152                http://dx.doi.org/10.22135/sje.2024.9.3,141-152     150 

I. Zahara, “Budidaya Rumput Laut Dan 

Pengelolaannya Di Pesisir Kabupaten Dompu, 

Provinsi Nusa Tenggara Barat Berdasarkan 

Analisa Kesesuaian Lahan Dan Daya Dukung 

Lingkungan”. J Segara, vol. 15, no.  1, pp.19-30, 

2019.   [Online]. Available: http://ejournal-

balitbang.kkp.go.id/index.php/segara/article/vie

w/7429 

[6] G. L. R. Sianturi, E. W. Trisnawati, M. Koketsu, 

V. Suryanti, “Chemical constituents and 

antioxidant activity of Britton’s wild petunia 

(Ruellia brittoniana) flower”. Biodiversitas, vol. 

24, no. 7, pp. 3665-3672,  2023. [Online]. 

Available: 

https://doi.org/10.13057/biodiv/d240703 

[7] A. Jasman, R. Rusdi, A. A. Malik, “Analisis 

Perbandingan Produksi Budidaya Rumput Laut 

(Eucheuma spinosum) Metode Longline 

Menggunakan Bentangan Tali dan Bentangan 

Jaring Bundar”. JIlmAgriSains, vol. 25, no. 2, pp. 

71-79, 2024. [Online]. Available: 

https://doi.org/10.22487/jiagrisains.v25i2.2024.

71–79 

[8] N. Nasrul, M. Amdah, R. Maru, “Impact of 

Climate Change on Water Availability : 

Systematic Literature Review”. J Geogr Sci 

Educ, vol. 02, no. 4, pp. 183-192, 2024. [Online]. 

Available: 

https://doi.org/10.69606/geography.v2i4.139 

[9] D. E. Nur, R. Kausarani, M. Amdah, Arfandi, R. 

Musyawarah, M. M. Nur, A. D. Hasja, R. Maru, 

“Studi Analisis Hubungan Iklim Mikro Terhadap 

Kondisi Kenyamanan Termal Ruang Kuliah 

Jurusan Geografi FMIPA Universitas Negeri 

Makassar”. Indones J Fundam Appl Geogr, vol. 

1, no. 2, pp. 31-36, 2024. [Online]. Available: 

https://journal.lontaradigitech.com/IJFAG/articl

e/view/500  

[10] M. N. Permatasari, H. Ariadi, “Studi Analisis 

Kelayakan Finansial Usaha Budidaya Udang 

Vaname (L. Vannamei) Di Tambak Pesisir Kota 

Pekalongan”. J Ilm Agrobisnis Perikan, vol. 0, 

no. 2, pp. 284-290, 2021. [Online]. Available: 

https://doi.org/10.35800/akulturasi.v9i2.36923 

[11] M. I. Altamis, I. Oktari, S. K. Harahap SK, 

“Upaya Penegakan Hukum Terhadap 

Pencemaran Air Sungai di Taman Mercy Deli 

Tua”. Innov J Soc Sci Res, vol. 3, no. 4, pp. 2734-

2346, 2023. [Online]. Available: https://j-

innovative.org/index.php/Innovative/article/vie

w/3785/2721 

[12] H. Haerudin, A. M. Putra, “Analisis Baku Mutu 

Air Laut Untuk Pengembangan Wisata Bahari Di 

Perairan Pantai Labuhan Haji Kabupaten 

Lombok Timur”. Geodika J Kaji Ilmu Dan 

Pendidik Geogr, vol. 3, no. 1, pp. 13-18, 2019. 

[Online]. Available: 

https://doi.org/10.29408/geodika.v3i1.1473 

[13] S. Iskandar, “Normatif Review Terhadap 

Tanggung Jawab Pemerintah Daerah Dalam 

Menjaga Kualitas Air Dan Mencegah Pencemaran 

Air”. Univ Bengkulu Law J, vol. 5, no. 2, pp. 137-

157, 2020. [Online]. Available: 

https://scholar.archive.org/work/36lmyu7wynhmp

clh4vvxz5rue4/access/wayback/https://ejournal.un

ib.ac.id/index.php/ubelaj/article/download/13525/

6594 

[14] Sugiyono. Metode penelitian kuantitatif, kualitatif 

dan R&D. Bandung: Alfabeta; 2016. 

[15] S. N. Faridah, D. Useng, C. Wibowo, “Analisis 

sebaran spasial iklim klasifikasi Schmidt-Ferguson 

Kabupaten Bantaeng”. Pros Semin Nas PERTETA. 

Denpasar., Jul. 2012, pp. 324–332.  

[16] I. Etikan, S. A. Musa, R. S. Alkasim, “Comparison 

of Convenience Sampling and Purposive 

Sampling”. Am J Theor Appl Stat, vol. 5, no. 1, pp. 

1-4, 2016. [Online]. Available: 

https://www.academia.edu/download/55796997/C

omparison_Convenience_and_Purposive_Samplin

g-2016_4p.pdf 

[17] M. Affan, “Identifikasi lokasi untuk 

pengembangan budidaya keramba jaring apung 

(KJA) berdasarkan faktor lingkungan dan kualitas 

air di perairan pantai timur Bangka Tengah”. 

Depik, vol. 1, no. 1, pp. 78-85, 2012. [Online]. 

Available: https://doi.org/10.13170/depik.1.1.30 

[18] M. Fahruddin, A. P. Ilyas AP, “Kualitas Perairan 

Pesisir Pantai Ketapang, Lombok Barat”. J Perikan 

Terap, vol. 1, no. 1, pp. 1-5, 2024. [Online]. 

Available: 

https://www.jurnal.uts.ac.id/index.php/jupiter/arti

cle/download/3831/1780 

[19] S. Asuhadi, N. Arafah, A. Ferlin, K. Souwakil, 

“Dinamika dan Perbandingan Sensitivitas Baku 

Mutu Air Laut di Indonesia”. Bahari Papadak, vol. 

3, no. 2, pp. 139-153, 2022. [Online]. Available:  

https://ejurnal.undana.ac.id/index.php/JBP/article/

download/8506/4256 

[20] K. Ondara, R. Dhiauddin, U. J. Wihsa, “Kelayakan 

Kualitas Periran Laut Banda Aceh Untuk Biota 

Laut”. J Kel Nasion, Vol. 15, no. 2, pp. 103-112, 

2020. [Online]. Available: doi: 

10.15578/JKN.V15I2.8743 

[21] I. Mudloifah, T. Purnomo, “Analisis Kualitas 

Perairan di Pantai Asmoroqondi Kecamatan 

Palang Kabupaten Tuban Menggunakan Metode 

Principal Component Analysis (PCA)”. 

LenteraBio  Berk Ilm Biol, vol. 12, no. 3, pp. 273-

280, 2023. [Online]. Available: 

https://doi.org/10.26740/lenterabio.v12n3.p273-

280 

[22] S. Umasugi, I. Ismail, Irsan, “Kualitas Perairan 

Laut Desa Jikumerasa Kabupaten Buru 

Berdasarkan Parameter Fisik, Kimia Dan Biologi”. 

Biopendix, vol. 8, no. 1, pp. 29-35, 2021. [Online]. 

Available: 

http://dx.doi.org/10.22135/sje.2024.9.3,141-
http://ejournal-balitbang.kkp.go.id/index.php/segara/article/view/7429
http://ejournal-balitbang.kkp.go.id/index.php/segara/article/view/7429
http://ejournal-balitbang.kkp.go.id/index.php/segara/article/view/7429
https://doi.org/10.13057/biodiv/d240703
https://doi.org/10.22487/jiagrisains.v25i2.2024.71–79
https://doi.org/10.22487/jiagrisains.v25i2.2024.71–79
https://doi.org/10.69606/geography.v2i4.139
https://journal.lontaradigitech.com/IJFAG/article/view/500
https://journal.lontaradigitech.com/IJFAG/article/view/500
https://doi.org/10.35800/akulturasi.v9i2.36923
https://j-innovative.org/index.php/Innovative/article/view/3785/2721
https://j-innovative.org/index.php/Innovative/article/view/3785/2721
https://j-innovative.org/index.php/Innovative/article/view/3785/2721
https://doi.org/10.29408/geodika.v3i1.1473
https://www.jurnal.uts.ac.id/index.php/jupiter/article/download/3831/1780
https://www.jurnal.uts.ac.id/index.php/jupiter/article/download/3831/1780
https://ejurnal.undana.ac.id/index.php/JBP/article/download/8506/4256
https://ejurnal.undana.ac.id/index.php/JBP/article/download/8506/4256
https://doi.org/10.26740/lenterabio.v12n3.p273-280
https://doi.org/10.26740/lenterabio.v12n3.p273-280


 

Vol. 9 No.3, 141-152                http://dx.doi.org/10.22135/sje.2024.9.3,141-152     151 

https://doi.org/10.30598/biopendixvol8issue1pa

ge29-35  

[23] S. I. Patty, N. Akbar, “Kondisi Suhu, Salinitas, 

pH dan Oksigen Terlarut di Perairan Terumbu 

Karang Ternate, Tidore dan Sekitarnya”. J Ilmu 

Kelaut Kepul, vol. 2, no. 1, pp. 1-10, 2018. 

[Online]. Available: 

https://ejournal.unkhair.ac.id/index.php/kelautan

/article/view/891/672  

[24] S. I. Patty, F.Y. Yalindua, P. S. Ibrahim, 

“Analisis Kualitas Perairan Bolaang 

Mongondow, Sulawesi Utara Berdasarkan 

Parameter Fisika-Kimia Air Laut”. J Kelaut Trop, 

vol. 24, no. 1, pp. 113-122,  2021. [Online]. 

Available:  

https://doi.org/10.14710/jkt.v24i1.7596  

[25] A. P. S. Idris, S. Wahidah, I. Baga, Patang, 

“Possibility of Fish Cultivation Based on Study 

of Water Quality around Dutungan Island, Barru 

Regency, Indonesia”. Int J Life Sci Agric Res, 

vol. 2, no. 10, pp. 407-417, 2023. [Online]. 

Available: 

https://doi.org/10.55677/ijlsar/V02I10Y2023-10  

[26] R. Maru, N. Nasrul, M.T. Nuryadin, M.M. Nur, 

M. Amdah, A.D. Hasja, R. Musyawarah, 

Mulianti, A. Tripaldi, “Spatial Analysis of Flood 

Vulnerability Levels in Makassar City Using 

Geographic Information Systems”. J Ilmu Alam 

dan Lingkung, vol. 15, no. 2, pp. 87-97, 2024. 

[Online]. Available: 

https://journal.unhas.ac.id/index.php/jai2/article/

view/36931 

[27] W. Wiyoto, I. Effendi, “Analysis of Water 

Quality for Marinculture in Moro, Karimun, Riau 

Islands with Principal Component Analysis”. J 

Aquac Fish Heal, vol. 9, no. 2, pp. 143-154, 2020. 

[Online]. Available: 

https://doi.org/10.20473/jafh.v9i2.17192   

[28] A. Alfatihah, H. Latuconsina, H. D. Prasetyo, 

“Analisis Kualitas Air Berdasarkan Paremeter 

Fisika dan Kimia di Perairan Sungai Patrean 

Kabupaten Sumenep”. Aquacoastmarine J Aquat 

Fish Sci, vol. 1, no. 2, pp. 76–84, 2022. [Online]. 

Available: 

https://doi.org/10.32734/jafs.v1i2.9174    

[29] M.I. Zakariah, S. Koto S, Irsan, W. Fesanrey, 

“Analisis kualitas perairan budidaya rumput laut 

di Dusun Saliong Desa Batu Boy sebagai dampak 

gagal panen”. J Biol Pendidik dan Terap, vol. 10, 

no. 1, pp. 91-101, 2023. [Online]. Available: 

https://doi.org/10.30598/biopendixvol10issue1p

age91-101   

[30] D. Qaiyimah, J. Yanti, N.H. Khairisa, “Kualitas 

perairan di sekitar pulau saugi desa mattiro baji 

kecamatan liukang tuppabiring utara kabupaten 

pangkep 1 2”. Lageografia, vol. 22, no. 2, pp. 

208-217, 2024. [Online]. Available: 

https://ojs.unm.ac.id/Lageografia/article/view/61

685  

[31] H. Remmang, Nasrullah, S. Djafar, S. Mulyani, 

”Upaya peningkatan kesejahteraan nelayan desa 

Mattiro Baji menuju pulau wisata”. Bid Pengabdi 

Kpd Maasyarakat, 2020;(978-602-60766-8–

7):439–44. 

https://jurnal.poliupg.ac.id/index.php/snp2m/articl

e/view/2589/2301 

[32] A. Zulkurniawan, ”Pengaruh Kualitas Perairan 

Terhadap Kondisi Padang Lamun di Pulau Saugi 

Kabupaten Pangkep”.  Skripsi, Universitas 

Hasanuddin, Makassar, 2022.  

[33] N. Nasrul, D. Qaiyimah, N. Nurfadilah, ”Studi 

Fenomenologi: Analisis Faktor Penyebab dan 

Upaya Penanganan Pencemaran Air Sungai dalam 

Perspektif Masyarakat Desa Gentung Kabupaten 

Pangkep”. J Kesehat Tambusai, vol. 5, no. 4, pp. 

10527-10535, 2024. [Online]. Available: 

https://doi.org/10.31004/jkt.v5i4.35603  

[34] H. Haerudin, A.M. Putra, ”Analisis Baku Mutu Air 

Laut Untuk Pengembangan Wisata Bahari di 

Perairan Pantai Labuhan Haji Kabupaten Lombok 

Timur”. Geodika J Kaji Ilmu dan Pendidik Geogr, 

vol. 3, no. 1, pp. 13-18, 2019. [Online]. Available: 

https://doi.org/10.29408/geodika.v3i1.1473  

[35] D.A. Rofik, ”Perancangan Dan Analisis Alat 

Microbubble Generator (Mbg) Untuk Aerasi 

Kolam Ikan Tipe Nozzel Venturi”. Gorontalo J 

Infrastruct Sci Eng., vol. 3, no. 2, pp. 24-30, 2020. 

[Online]. Available: 

https://jurnal.unigo.ac.id/index.php/gjise/article/vi

ew/1206 

[36] H. Budiasti, T.T. Anasstasia, A. Utami, W.A.D. 

Kristanto, I.W. Widiarti, “Status Mutu Air Sungai 

Bedog Akibat Efluen Air Limbah Domestik dari 

Instalasi Pengolahan Air Limbah (IPAL) 

Komunal”. Pros Semin Nas Tek Lingkung 

Kebumian SATU BUMI, vol. 5, no. 1, pp. 16-23, 

2024. [Online]. Available: 

http://jurnal.upnyk.ac.id/index.php/satubumi/articl

e/view/11632  

[37] N. Nasrul, A. Arfan, N. Badwi, I.I. Baharuddin, D. 

Qaiyimah, “Impact of Tofu X Factory Liquid 

Waste Discharge on Gentung River Water Quality, 

Pangkep Regency”. J Ecosolum, vol. 13, no. 2, pp. 

144-159, 2024. [Online]. Available: 

https://doi.org/10.20956/ecosolum.v13i2.36772  

[38] C. Mahaffey, M. Palmer, N. Greenwood, J. 

Sharples, “Impacts of climate change on dissolved 

oxygen concentration relevant to the coastal and 

marine environment around the UK”. MCCIP Sci 

Rev, 2020, pp. 31–53, doi: 

10.14465/2020.arc02.oxy 

[39] A. Alimuddin, A. Yusuf, Nursidi, Mulyanti, 

“Identifikasi Ektoparasit Pada Ikan Nila 

(Oreochromis niloticus) di Kolam Pembesaran 

Ikan Air Tawar Politani Pangkep” Multifunct 

Agric Food, Renew Energy, Water, Air Secur., vol. 

http://dx.doi.org/10.22135/sje.2024.9.3,141-
https://doi.org/10.30598/biopendixvol8issue1page29-35
https://doi.org/10.30598/biopendixvol8issue1page29-35
https://ejournal.unkhair.ac.id/index.php/kelautan/article/view/891/672
https://ejournal.unkhair.ac.id/index.php/kelautan/article/view/891/672
https://doi.org/10.14710/jkt.v24i1.7596
https://doi.org/10.55677/ijlsar/V02I10Y2023-10
https://journal.unhas.ac.id/index.php/jai2/article/view/36931
https://journal.unhas.ac.id/index.php/jai2/article/view/36931
https://doi.org/10.20473/jafh.v9i2.17192
https://doi.org/10.32734/jafs.v1i2.9174
https://doi.org/10.30598/biopendixvol10issue1page91-101
https://doi.org/10.30598/biopendixvol10issue1page91-101
https://ojs.unm.ac.id/Lageografia/article/view/61685
https://ojs.unm.ac.id/Lageografia/article/view/61685
https://jurnal.poliupg.ac.id/index.php/snp2m/article/view/2589/2301
https://jurnal.poliupg.ac.id/index.php/snp2m/article/view/2589/2301
https://doi.org/10.31004/jkt.v5i4.35603
https://doi.org/10.29408/geodika.v3i1.1473
https://jurnal.unigo.ac.id/index.php/gjise/article/view/1206
https://jurnal.unigo.ac.id/index.php/gjise/article/view/1206
http://jurnal.upnyk.ac.id/index.php/satubumi/article/view/11632
http://jurnal.upnyk.ac.id/index.php/satubumi/article/view/11632
https://doi.org/10.20956/ecosolum.v13i2.36772
https://doi.org/10.14465/2020.arc02.oxy


 

Vol. 9 No.3, 141-152                http://dx.doi.org/10.22135/sje.2024.9.3,141-152     152 

3, pp. 130-137, 2022. [Online]. Available: 

https://ojs.polipangkep.ac.id/index.php/proppnp/

article/view/273   

[40] A.I. Supii, T.I. Aprillia, A.A. Sulianto, N. 

Lusiana, “Uji Pemanfaatan Air Buangan 

Hatchery Budidaya Ikan Laut Untuk Pendederan 

Ikan Kerapu Hibrid Cantang”. J Ilmu 

Lingkungan, 2020, pp. 49–61, doi: 

10.24843/EJES. 2020.v14.i01.p05  

[41] A. Atmanisa, A. Mustarin, N. Anny, “Analisis 

Kualitas Air pada Kawasan Budidaya Rumput 

Laut Eucheuma Cottoni di Kabupaten 

Jeneponto”. J Pendidik Teknol Pertan., vol 6, no. 

1, pp. 11, 2020. [Online]. Available: 

https://ojs.unm.ac.id/ptp/article/view/11275 

[42] N. Nasrul, A. Amal, D. Qaiyimah, “Kajian 

Kualitas Fisik dan Kimia Air Sungai Gentung 

Kabupaten Pangkajene dan kepulauan”. J 

Environ Sci., vol. 6 no. 3, pp. 54–61, 2024. 

[Online]. Available: 

https://ojs.unm.ac.id/JES/article/view/60637 
 

 
 

 

http://dx.doi.org/10.22135/sje.2024.9.3,141-
https://ojs.polipangkep.ac.id/index.php/proppnp/article/view/273
https://ojs.polipangkep.ac.id/index.php/proppnp/article/view/273
http://dx.doi.org/10.24843/EJES.2020.v14.i01.p05
https://ojs.unm.ac.id/ptp/article/view/11275
https://ojs.unm.ac.id/JES/article/view/60637

