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Abstract. Seagrass ecosystems in shallow waters, including in highly dense small islands, are 

vulnerable to anthropogenic activities and may lead to a decreasing in seagrass area and 

percentage cover. As a result, it will negatively affect climate change mitigation, i.e. a decrease 

in seagrass carbon stock. This research was conducted to evaluate seagrass carbon stock 

changes in Barranglompo Island, Spermonde archipelago, in 2001 and 2017. Carbon stock 

estimation was carried out by collecting seagrass biomass based on the category of a sparse, 

medium, and dense seagrass coverage (each with 20 replications) and analysing their carbon 

concentrations. Changes in carbon sequestration were analysed using an estimated approach to 

the changes in the seagrass bed areas. Landsat and Worldview-2 image analysis were utilized 

to estimate the area of seagrass beds in 2001 and 2017, respectively. Results showed a 

decrease in seagrass beds by 9.9 ha, from 66.8 ha in 2001 to 56.9 ha in 2017, or an average of 

0.62 ha per year. Based on that, it was estimated that seagrass carbon stocks had declined from 

74.19 tons in 2001 to 65.21 tons in 2017 or decreased by an average of 0.75% per year. 

Anthropogenic activities, such as boat anchors as well as household waste disposal in the 

seagrass area, are considered having the potential in causing a decrease in seagrass area and 

the percentage coverage. 

1.  Introduction 

Seagrass beds are known as one of the coastal and marine ecosystems that have important roles for the 

surrounding environment, including high primary productivity [1,2] hence the absorption of carbon 

dioxide for photosynthesis is also high. This process is very important considering the potential role of 

seagrass in mitigating climate change together with other coastal and marine vegetation such as 

mangroves and saltmarsh [3–6]. Most of the carbon dioxide uptake by seagrass is stored as biomass in 

the seagrass tissues. It is well known that the largest part of seagrass biomass is stored below-ground 

(roots and rhizomes), making the role of seagrass as a carbon storage even more important. The roots 

and rhizomes are located a few centimetres below the sediments and become confined carbon in the 

sediment. Also, seagrass can store carbon in the sediment at a high rate due to several reasons, 

including (1) the seagrass tissues have low concentrations of nitrogen and phosphorus, therefore the 

litter which is a substrate for microbes does not support the growth of microbes, which impact the low 

decomposition rate of seagrass (2) the oxygen concentration in seagrass sediments is often found to be 

relatively low, or even in the state of anaerobic conditions. This condition results in an inefficiency of 

microbial metabolism thereby can increase the amount of carbon buried [4,7]. 
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Although seagrasses have important roles in the coastal and marine areas, yet seagrass beds have 

been degraded at a fairly high rate from time to time. The global decline in seagrass area between 

1990 and early 2000, which was estimated at more than 7% per year [8,9] is somewhat alarming. This 

damage causes the degradation of the seagrass ecosystem services, including its potential services in 

the context of climate change mitigation. Decreasing in the seagrass beds area will reduce the number 

of carbon stocks, which in turn will reduce the amount of carbon dioxide absorbed. Damage to the 

seagrass beds also reduces the ability of the seagrass to capture and deposit non-seagrass organic 

carbon suspended in the water column through its ability to absorb currents [10]. Furthermore, 

damaged seagrass beds have a further impact which will create new problems. Seagrass damage that 

has occurred since the mid-20th century has been shown to trigger carbon dioxide emissions from 

carbon stocks below the sediments [6].  

Damage to seagrass beds can be caused by natural disasters or as a result of anthropogenic 

activities. However, the latter is the main cause of seagrass degradation in almost all areas. 

Anthropogenic activities can cause damages to seagrass directly or indirectly [11,12]. Seagrass 

damage due to sand dredging, ship anchors moorings, infrastructure development are examples of 

direct impacts of human activities. Meanwhile, eutrophication can indirectly lead to seagrass damage 

because it will cause rapid algae growth, which can interfere with seagrass growth. In the end, 

seagrass damage can occur at a slow or rapid rate depending on the level of eutrophication. Among 

others, human activities that can damage the seagrass ecosystem, are triggered by rapid population 

growth.  

One of the islands in the Spermonde Archipelago, South Sulawesi, Indonesia which has a very 

dense population is Barranglompo Island. Apart from the dense population, the high economic growth 

has caused the number of fishing vessels to also increase quite significantly. The obvious impact of the 

dense population on the island is the high production of household waste which is generally directly 

disposed into the sea. Meanwhile, the large number of fishing boats that anchor in the seagrass area, 

may cause damage to the seagrass. Besides potentially reducing the area of the seagrass, the effect of 

this anchor can reduce seagrass cover. When the anchor is lifted, several types of seagrass are 

uprooted from the substrate but often some seagrass species, especially E. acoroides, can survive 

depending on the size and model of anchor used by the boat. Changes in the seagrass area and 

coverage can cause changes in seagrass carbon stock. Therefore, this study was conducted to estimate 

changes in carbon stock due to changes in the area and coverage of seagrass in Barranglompo Island. 

         

2.  Materials and Methods 

This study was conducted in Barranglompo Island, South Sulawesi Province, which is approximately 

11 km from Makassar City (Figure 1). Barranglompo Island is one of the densely populated islands in 

the Spermonde Archipelago. It has an area of 20.64 ha [13] with a population of 4697 people (in 2019) 

or with a density of 228 people per ha.  
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Figure 1. Map of study area on Barranglompo Island 

 

2.1.  Seagrass coverage mapping 

The mapping of seagrass coverage was generated using Landsat 6 satellite imagery for 2001 and 

Worldview 2 for 2017. To manage the different spatial resolution between the two satellite images, an 

alignment was carried out before it was applied to compare the area of the seagrass beds in 2001 and 

2017. Seagrass coverage was divided into three categories, i.e. sparse, medium, and dense [14]. The 

procedure used referred to the previous research [15]. As much as 40 plots (size: 50cm x 50cm) for 

each category of seagrass coverage were used to validate seagrass coverage data in the field. 

2.2.  Carbon Stock 

Carbon stock values were determined by multiplying the value of the biomass and carbon 

concentrations. Seagrass biomass was collected using a special crowbar in a 20cm x 20cm plot with a 

depth where seagrass roots penetrated. For each percentage coverage category, seagrass biomass was 

extracted from one in every two plots observed, resulting in 20 plots for biomass extraction for each 

category. The biomass samples were then separated by the above-ground (leaves) and below-ground 

(roots and rhizomes) biomass. The samples were oven-dried (60°C) until a constant weight was 

obtained [16]. Then, it was weighed using a digital scale with an accuracy of 0.01 grams. The total 

seagrass biomass was then converted into dry weight per square meter for each category of seagrass 

coverage. 

The values of carbon concentrations of six seagrass species used in this study are the secondary 

data from previous studies at the same location [13], but by averaging the carbon concentration values 

in rhizomes and roots to obtain the below-ground carbon concentration (in the referred previous study, 

the rhizome and root carbon concentrations were separated). 

The total carbon stock of each seagrass coverage category was calculated using the formula of 

[13]: 

Ct = ∑ (Li x ci) 

 

where Ct = total carbon stock (tonnes), Li = area of seagrass coverage category i (m
2
) and ci = average 

carbon stock of seagrass coverage category i (ton / m
2
) 
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The area of each seagrass coverage category in 2001 and 2017 obtained from the results of 

satellite image analysis was the basis for estimating the total carbon stock of seagrass beds using the 

formula above. The change in the total carbon stock for 16 years was determined from the differences 

in the total value of seagrass carbon stock during the two image recording periods. 

3.  Results and Discussion 

3.1.  Area and structure of seagrass community 

The area of seagrass beds in Barranglompo Island in 2001 was 66.8 ha, however, it decreased to 56.9 

ha in 2017. During 16 years, the area decreased by 9.9 ha or an average of 0.62 ha per year (0.93% per 

year). The sparse and dense categories of seagrass contributed to the decline in the seagrass area. 

However, the medium category of seagrass was experiencing an increase in the area of 26.6 ha for 16 

years or an average of 9.4% per year. This was due to the change of the dense seagrass coverage 

category to the sparse category (Table 1). 

 

Table 1. The coverage area of seagrass bed in Barranglompo Island 

Year Category 
Seagrass meadow 

area (ha) 

Change of seagrass area compared to 2001 

(ha) (%) 

2001 

 

Sparse 

Medium 

Dense 

14.1 

17.7 

35.0 

  

Total 66.8   

2017 

 

Sparse 

Medium 

Dense 

2.9 

44.3 

9.7 

11.2 (decrease) 

26.6 (increase) 

25.3 (decrease) 

79.4 (decrease) 

150.3 (increase) 

72.3 (decrease) 

Total 56.9 9.9 (decrease)  

   

Although changes in the area of seagrass beds occurred on all sides of the island, it showed that 

higher changes were in the southwest and south of Barranglompo Island. Also, in several areas of 

seagrass beds, there was a decrease in the condition of seagrass coverage from dense to sparse 

category, or from medium to sparse category (Figure 2). This declining condition of seagrass coverage 

which was only one level below the previous category indicated that the declined condition was not 

occurring massively, but was occurring slowly. It was believed that the rate of decline in the seagrass 

area in the last 10 years was higher than in the previous years. This assumption is supported by a study 

conducted by [17] who found that the decline in seagrass area for 19 years from 1993 to 2012 was 

only 3.57 ha or an average of 0.19 ha per year. This study, however, resulted in three times higher. It 

may be due to the wastes that were disposed directly into the sea where partially settled in the seagrass 

area, especially near the coastline, so that it had the potential to decrease seagrass coverage. 

The decline in area and changes in seagrass coverage which was becoming higher lately is 

thought to be the implication of the increasing population and greater intensity of anthropogenic 

activities. The higher population caused higher household waste production. On the south side of the 

island around the coastline, there had been a fairly large area of changes in seagrass coverage from the 

medium category to the sparse category. Meanwhile, on the north side, some areas had changed from 

the dense category to the medium category, although on the west side there was an increase from the 

medium category to the dense category in the narrow area near the coastline (Figure 2). Even though 

the presence of garbage was not the only cause of changes in seagrass coverage around the coastline, 

the contribution of garbage was significant enough to cause changes in seagrass coverage.  

Although it was uncertain, it was also suspected that the rapid algae growth that occurred at 

certain times could affect the composition based on seagrass coverage. The algae attach on the 
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seagrass leaves, thus inhibits the photosynthesis process. This is especially true for small seagrass 

species. 

Unlike the garbage which causes more changes in seagrass coverage, anthropogenic activities 

such as boat moorings in the seagrass area have the potential to cause a decrease in seagrass area and 

coverages. Generally, boats that were moored used two anchors. If the anchor was pulled some of the 

seagrasses would be uprooted from the substrate. This happened repeatedly so that several areas of the 

seagrass bed became quite large holes and had the potential to reduce the area of the seagrass bed. 

Large boats were generally moored in the outer seagrass area and around the deeper coral reefs. 

Generally, the reduction of the seagrass area occurred around coral reefs (Figure 2). Apart from boat 

anchors, damage to coral reefs also had the potential to cause a reduction in the area of seagrass beds. 

Corals that were damaged resulting coral fragments and would cover part of the substrate where the 

seagrass grew. In Barranglompo Island, there was a significant addition of the areas of coral rubble 

and sand [17]. 

Several studies that used satellite imagery had been carried out in the Spermonde Islands, and they 

also proved that in general, the area of seagrass in this area had decreased. Research conducted by [18] 

in Bonebatang Island showed a decrease in the seagrass area by 0.54 ha per year (1.45% per year). For 

44 years, Balanglompo Island had also experienced a decrease in seagrass area by 5.95 ha or an 

average of 0.14 ha per year (1.26% per year) [19]. In general, the decline in the seagrass area in the 

Spermonde Islands was still smaller than the global decline, which reached 7% per year [8,9]. 

 

 

 
 

Figure 2. Map of seagrass distribution on Barranglompo Island  
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In general, three types of seagrass had a high contribution to the seagrass coverage area on 

Barranglompo Island, i.e. Thalassia hemprichii, Enhalus acoroides, and Cymodocea rotundata. 

Among the three categories of seagrass coverage, the highest contribution of T. hemprichii was found 

in the medium coverage category, while E. acoroides and C. rotundata were found in the dense 

coverage category. Other types of seagrass did not have a significant contribution to the seagrass 

coverage (Table 2). Based on the category of seagrass coverage, the average coverages in the sparse, 

medium, and dense categories were 23.9%, 45.5%, and 78.3%, respectively. Although in general the 

seagrass in Barranglompo Island was in the form of mixed seagrass, in several areas, the mentioned 

three types of seagrass with a high contribution to seagrass coverage could be found growing 

monospecies. Also, morphologically these three species of seagrass had a larger size than the others. 

 

Table 2. Seagrass coverage (average ± SE) and species composition 

No Species 

Category of seagrass coverage 

Sparse Medium Dense 

Seagrass 

Coverage 

(%) 

Species 

Composition 

(%) 

Seagrass 

Coverage 

(%) 

Species 

Composition 

(%) 

Seagrass 

Coverage 

(%) 

Species 

Composition 

(%) 

1 

2 

3 

4 

5 

6 

E. acoroides 

T. hemprichii 

C. rotundata 

H. uninervis 

H. ovalis 

S. isoetifolium 

0.7±0.3 

16.5±2.3 

5.0±1.3 

0.0±0.0 

1.2±0.5 

0.5±0.3 

2.9 

69.0 

20.9 

0.0 

5.0 

2.1 

8.8±1.2 

36.0±2.4 

0.0±0.0 

0.4±0.3 

0.3±0.2 

0.0±0.0 

19.4 

79.2 

0.0 

0.9 

0.6 

0.0 

19.3±3.0 

47.3±4.5 

11.8±3.3 

0.0±0.0 

0.0±0.0 

0.0±0.0 

24.6 

60.4 

15.0 

0.0 

0.0 

0.0 

Total 23.9±2.4 100.0 45.5±2.3 100.0 78.3±1.9 100.0 

3.2.  Carbon stock of seagrass species 

Sampling conducted during field data validation showed that the average carbon stock in the sparse 

seagrass cover category was 44.1 ± 6.2 gC.m
-2

, while in the medium and dense coverage category 

were 108.8 ± 12.7 gC.m
-2

 and 162.2 ± 16.3 gC.m
-2

, respectively. More than 90% of seagrass carbon 

stock was contributed by two species of seagrass, i.e. T. hemprichii and E. acoroides, although both 

had different contributions levels to each category of seagrass coverage. In the sparse seagrass 

coverage category, the contribution of T. hemprichii was more than ten times that of E. acoroides 

(Table 3), although the seagrass coverage differed by more than twenty times (Table 2). The non-

linear difference between the carbon stock and cover of the two species of seagrass was due to the 

difference in biomass per shoot.  The biomass per shoot of E. acoroides can reach 4-6 times than that 

of T. hemprichii. In the medium seagrass coverage category, the carbon stock of T. hemprichii was 

only about twice than that of E. acoroides, even in the dense seagrass coverage category, the two 

species contributed similarly.  

In contrast to other seagrass species, these two species of seagrass contributed high carbon stock 

due to their wide distribution in Barranglompo Island [13]. Both species of seagrass are a climax type 

group and have high adaptability to environmental conditions. Also, morphologically, these two 

species had a large size compared to other types of seagrass. Leaf width and length of E. acoroides 

and T. hemprichii ranged from 1.2–2.0 cm, 30–200 cm [20], 0.261-0.720 cm, and 3.5-9.1 cm [21], 

respectively.  
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Table 3. Carbon stock of seagrass species (average ± SE) during field validation in 2017 

No Species 
Carbon stock  

Sparse Medium   Dense 

  (gC.m
-2

) % (gC.m
-2

) % (gC.m
-2

) % 

1 

2 

3 

4 

5 

6 

E. acoroides 

T. hemprichii 

C. rotundata 

H. uninervis 

H. ovalis 

S. isoetifolium 

3.1±1.2 

38.4±5.1 

2.0±0.6 

0.0±0.0 

0.4±0.2 

0.1±0.1 

7.1 

87.1 

4.5 

0.0 

1.0 

0.3 

32.2±3.6 

76.1±4.2 

0.0±0.0 

0.5±0.3 

0.1±0.0 

0.0±0.0 

29.6 

69.9 

0.0 

0.4 

0.4 

0.0 

83.1±13.9 

73.6±6.9 

5.5±2.0 

0.0±0.0 

0.0±0.0 

0.0±0.0 

51.2 

45.4 

3.4 

0.0 

0.0 

0.0 

 Total 44.1±6.2 100.0 108.8±12.7 100.0 162.2±16.3  100.0 

3.3.  Relationship of seagrass coverage percentage and carbon stock  

There was a linear relationship between the seagrass coverage and the carbon stock, for both the 

below-ground carbon stock, above-ground, or total. The resulting linear regression model showed a 

fairly close relationship (r2 = 0.649-0.676; r = 0.796-0.976). The variation of carbon stock in the dense 

seagrass coverage category was higher than that in the sparse and medium seagrass cover category 

(Figure 3). The high variation in carbon stock in the dense coverage category was due to the various 

species composition. Several plots showed that T. hemprichii dominated the seagrass area, but some 

other plots were dominated by E acoroides. Morphologically, these two seagrass species had different 

sizes, so that in the same coverage, the carbon stock values were different. In the sparse and medium 

seagrass coverage categories, T. hemprichii dominated consistently (Table 3). 

Also, in the dense seagrass coverage category, there could be quite a lot of overlap between 

seagrass leaves, especially in T. hemprichii species. Therefore, in some plots, a small increase in the 

value of seagrass cover could cause a substantial increase in the value of carbon stock, but in other 

plots, the addition of the same value of seagrass coverage could only add a little value to the carbon 

stock. This differs in the sparse and medium seagrass coverage categories, where the overlap between 

leaves was less to occur than that in the dense seagrass coverage category. In the case of biomass, a 

study conducted by [22] found that at high coverage percentage of T. hemprichii seagrass, the slope 

value of the regression equation was also higher due to overlapping of leaf canopies, which led to a 

high increase in biomass value despite the small increase of the coverage value.  
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Figure 3. Linear regression between seagrass coverage (%) and carbon stock (gC.m
-2

) 

3.4.  Change of seagrass carbon stock 

The total carbon stock of seagrass in 2001 reached 82.25 tons and in 2017 decreased to 65.21 tons 

(Table 4). Therefore, there was a decline in carbon stock by 17.05 tonnes over 16 years or an average 

decline of 1.07 tonnes per year (1.30% per year). When it was related to the area of seagrass beds, the 

average carbon stock reached 1.23 tonnes/ha in 2001 and was about 1.15 tonnes/ha in 2017. The 

decline in carbon stock in the category of sparse and dense seagrass coverage was 4.94 tons and 41.04 

tons, respectively, while in the medium seagrass coverage category there was an increase in carbon 

stocks by 28.94 tons. 

In 2001, the largest contribution of carbon stock was in the category of dense seagrass coverage, 

which reached around 69.0%. However, in 2017, the largest contribution was in the category of 

medium seagrass coverage, which reached 73.9%. This change occurred due to the alteration of 

several seagrass areas from the dense coverage category in 2001 to the medium coverage category in 

2017. Thus, the decline in seagrass carbon stock was an implication of decreasing the seagrass area 

and changes in seagrass coverage. With the decline in seagrass carbon stocks, one of the important 

roles of seagrass beds in the context of mitigating climate change as carbon sinks and stores had 

decreased significantly. 

      

Table 4. Total seagrass carbon stock on Barranglompo Island 

Year Category 
Carbon stock 

Above Ground (tons) Below Ground (tons) Total (tons) 

2001 

Sparse 

Medium 

Dense 

0.97 

3.62 

13.12 

5.25 

15.63 

43.66 

6.22 

19.26 

56.78 

Total 17.71 64.54 82.25 

2017 

Sparse 

Medium 

Dense 

0.20 

0.07 

3.64 

1.08 

39.13 

12.10 

1.28 

48.19 

15.74 

Total 12.90 52.31 65.21 

 

4.  Conclusions 

The decline in carbon stock in Barranglompo Island for 16 years was very significant, thus reducing 

one of its important roles in the context of mitigating climate change. The decline in the value of 

carbon stocks was directly related to a decrease in the area of seagrass beds and changes in seagrass 

coverage. This was due to the increasingly high intensity of anthropogenic activities, especially boat 

moorings and disposal of household waste, which had an impact on the seagrass ecosystem. 



MARSAVE 2020
IOP Conf. Series: Earth and Environmental Science 763 (2021) 012014

IOP Publishing
doi:10.1088/1755-1315/763/1/012014

9

 

 

 

 

 

 

References 

[1]  Nordlund L M, Koch E W, Barbier E B and Creed J C 2016 Seagrass ecosystem services and 

their variability across genera and geographical regions PLoS One 11 

[2]  Ruiz-Frau A, Gelcich S, Hendriks I E, Duarte C M and Marbà N 2017 Current state of 

seagrass ecosystem services: Research and policy integration Ocean Coast. Manag. 149 107–

15 

[3]  Nellemann C, Corcoran E, Duarte C M, De Young C, Fonseca L E and Young D 2009 Blue 

Carbon: The role of healthy oceans in binding carbon Part of the Oceanography and 

Atmospheric Sciences and Meteorology Commons Recommended Citation (Center for Coastal 

and Ocean Mapping) 

[4]  Fourqurean J W, Duarte C M, Kennedy H, Marbà N, Holmer M, Mateo M A, Apostolaki E T, 

Kendrick G A, Krause-Jensen D, McGlathery K J and Serrano O 2012 Seagrass ecosystems as 

a globally significant carbon stock Nat. Geosci. 5 505–9 

[5]  Lavery P S, Mateo M Á, Serrano O and Rozaimi M 2013 Variability in the Carbon Storage of 

Seagrass Habitats and Its Implications for Global Estimates of Blue Carbon Ecosystem Service 

PLoS One 8 

[6]  Salinas C, Duarte C M, Lavery P S, Masque P, Arias-Ortiz A, Leon J X, Callaghan D, 

Kendrick G A and Serrano O 2020 Seagrass losses since mid-20th century fuelled CO2 

emissions from soil carbon stocks Glob. Chang. Biol. 26 4772–84 

[7]  Duarte C M, Marbà N, Gacia E, Fourqurean J W, Beggins J, Barrón C and Apostolaki E T 

2010 Seagrass community metabolism: Assessing the carbon sink capacity of seagrass 

meadows Global Biogeochem. Cycles 24 

[8]  Short F T and Wyllie-Echeverria S 1996 Foundation for Environmental Conservation Natural 

and human-induced disturbance of seagrasses Environ. Conserv. 23 17–27 

[9]  Waycott M, Duarte C M, Carruthers T J B, Orth R J, Dennison W C, Olyarnik S, Calladine A, 

Fourqurean J W, Heck K L, Hughes A R, Kendrick G A, Kenworthy W J, Short F T and 

Williams S L 2009 Accelerating loss of seagrasses across the globe threatens coastal 

ecosystems Proc. Natl. Acad. Sci. 106 12377–81 

[10]  Kennedy H, Beggins J, Duarte C M, Fourqurean J W, Holmer M, Marbá N and Middelburg J J 

2010 Seagrass sediments as a global carbon sink: Isotopic constraints Global Biogeochem. 

Cycles 24 

[11]  Orth R J, Carruthers T J B, Dennison W C, Duarte C M, Fourqurean J W, Heck K L, Hughes 

A R, Kendrick G A, Kenworthy W J, Olyarnik S, Short F T, Waycott M and Williams S L 

2006 A global crisis for seagrass ecosystems Bioscience 56 987–96 

[12]  Ralph P J, Tomasko D, Moore K, Seddon S and Macinnis-Ng C M O 2006 Human Impacts on 

Seagrasses: Eutrophication, Sedimentation, and Contamination Seagrasses: Biology, Ecology 

and Conservation (Springer-Verlag) pp 567–93 

[13]  Supriadi, Kaswadji R F, Bengen D G and Hutomo M 2014 Carbon Stock of Seagrass 

Community in Barranglompo Island, Makassar  Ilmu Kelaut. 19 1–10 

[14]  Menteri Negara Lingkungan Hidup 2004 Keputusan Menteri Negara Lingkungan Hidup 

Nomor 200 Tahun 2004 Tentang Kriteria Baku Kerusakan dan Pedoman Penentuan Status 

Padang Lamun 

[15]  Nurdin N, Supriadi S, Lanuru M, Akbar As M, Kartika I and Komatsu T 2019 Accuracy of 

unsupervised classification to determine coral health using spot-6 and sentinel-2a International 

Archives of the Photogrammetry, Remote Sensing and Spatial Information Sciences - ISPRS 

Archives vol 42 pp 503–9 

[16]  Lyimo L D 2016 Carbon sequestration processes in tropical seagrass beds (Stockholm: 

Stockholm University) 

[17]  Aris A, Nurdin N and Baja S 2013 Modeling spatial dynamic of coral reef on the small island 

case study: Barranglompo Island, Spermonde Archipelago, Indonesia 34th Asian Conf. Remote 

Sens. 2013, ACRS 2013 1 542–7 



MARSAVE 2020
IOP Conf. Series: Earth and Environmental Science 763 (2021) 012014

IOP Publishing
doi:10.1088/1755-1315/763/1/012014

10

 

 

 

 

 

 

[18]  Mashoreng S, Isyrini R and Inaku D F 2020 Decline in seagrass carbon uptake on Bonebatang 

Island, Spermonde Archipelago, Indonesia during the period of 2001-2017 IOP Conf. Ser. 

Earth Environ. Sci. 564 012028 

[19]  Nurdin N, Komatsu T, Rani C, Supriadi, Fakhriyyah S and Agus 2016 Coral reef destruction 

of Small island in 44 years and destructive fishing in Spermonde Archipelago, Indonesia IOP 

Conference Series: Earth and Environmental Science vol 47 (Institute of Physics Publishing) 

[20]  Waycott M, McMahon K, Mellors J, Calladine A and Kleine D 2014 A guide to tropical 

seagrasses of the Indo-West Pacific (Townsville: James Cook University) 

[21]  Savurirajan M, Lakra R K, Equbal J and Ganesh K S T 2018 A note on morphometric, shoot 

density and biomass of Thalassia hemprichii from the South Andaman coast, Andaman and 

Nicobar Island Indian J. Geo Mar. Sci. 47 1222–7 

[22]  Mallombasi A, Mashoreng S and La Nafie Y A 2020 The Relationshio Between Seagrass 

Thalassia hemprichii Percentage Cover and their Biomass J. Ilmu Kelaut. SPERMONDE 6 7–

10 

 


