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Abstract 

 

Kapoposang Island and the surrounding waters has been appointed by Indonesian Governmet to be a 

part of waters tour park in South Sulawesi, implying the requirement of the marine resources, including 

seagrass ecosystems in this area, should be well managed in order to provide biodiversity protection and 

sustainable use of the seagrass ecosystems.  For this purpose, one of basic required information is seagrass 

distribution and habitat structure.  This study was aimed to 1) observe the location of continues seagrass 

beds, 2) identify the habitat structure in each site of continues seagrass beds. A combination of visual 

observation and transect method was applied to determine the sites of continues seagrass beds, while 

seagrass habitat structure was identified based on ecological habitat structure model.  Study results revealed 

that continues seagrass beds were only found in five different sites of Kapoposang coastal waters. Seagrass 

habitat structure among the five sites were in variable and the highest seagrass cover was found in two sites, 

namely 1) site A in the north-west part of the island (S04o41'42.5"; E118o56'59.5") dominated by Thalassia 

hemprichii and 2) site E located in the north part of the island (S04o41'57.8"; E118o57'45.7") dominated by 

Enhalus acoroides. Both of these sites were different in heterogeneity but similar in complexity. 
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Introduction 

Seagrasses are aquatic angiosperms, which have 

adapted to the marine, especially to the nearshore 

environment (Short et al. 2001).  Although 

morphology of the seagrasses are closely similar to that 

of terrestrial grasses, botanically, seagrasses are more 

closely related to lilies than grasses as they have 

flowers and seeds (Koch et al. 2006).  Furthermore, 

Kuo & den Hartog (2006) described that 

morphologically, seagrasses consist of (1) adventitious 

roots that arise from the lower surface of the rhizomes, 

(2) rhizome and stems which provide function for 

anchoring, mechanical support, nutrient storage, and 

regulation and maintenance of vegetative growth, and 

(3) foliage leaf, that usually forms a unit of several 

leaves, and normally is referred to as a shoot.  

Seagrass meadows is an important part of 

marine habitat in continental shelf waters and they 

have been found in almost all part of the world, except 

for Antarctic region (Hemminga & Duarte 2000).  

Seagrass meadows are often the dominant primary 

producers in coastal areas, playing a key role in 

trophodynamics, habitat provision, substrate stability 

and biogeochemical cycling (Rasheed et al. 2006).  

The highest primary productivity of the seagrasses is 

found in the Indo-Pacific region (Hemminga & Duarte 

2000), where Indonesian waters are included, making 

the seagrass ecosystems play an important role to the 

marine food webs (Vonk et al. 2008).   

Globally, there are only about 60 seagrass 

species distributed in the world, consisted of 13 genera 

and 5 families (Short et al. 2001), of which 7 seagrass 

species of 5 genera have been recognized around 

Kapoposang coastal waters, namely Enhalus 

acoroides, Thalassia hemprichii, Cymodocea 

rotundata, Syringodium isoetifolium, Halodule 

uninervis, Halophila minor, and Halophila ovalis 

(MCRMP 2007). Unfortunately, information about 

their distribution and habitat structure have not been 

well documented. 

Kapoposang Island has been appointed by the 

Ministry of Marine Affairs and Fisheries Republic of 

Indonesia through the Ministrial Decree 99 of 2009 as 

a part of waters tour parks in South Sulawesi (DKP 

2009).  Accordingly, marine resources, including 

seagrass ecosystems, in the surrounding waters of this 
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island should be well protected and managed in order 

to provide biodiversity protection and sustainable use 

of the seagrass ecosystems.  For this purpose, 

information of seagrass distribution and habitat 

structure is required, because continuity, density, 

complexity and heterogeneity of the seagrass beds will 

influence the fauna assemblage, including fish in the 

seagrass beds (Gulltsröm 2002; Hyndes et al 2003).  

A model of ecological habitat structure has been 

created by Bell et al. (1991). The model consists of 

three major variables (1) complexity, (2) heterogeneity, 

and (3) scale. Complexity is the variation attributable 

to absolute abundance of individual structural 

components. Heterogeneity includes variation 

attributable to the relative abundance of different 

structural components. Scale emphasizes that the first 

two components must be commensurate with the 

dimensions of the organisms being studied.  Such 

model may be applied in identifying various habitat 

structures, including seagrass habitat. This study was 

aimed to (1) observe the location of continues seagrass 

beds, (2) identify the habitat structure in each site of 

continues seagrass beds. 

 

Research Methods 

The study was carried out during July 2010 in 

coastal waters surrounding Kapoposang Island, located 

in the outer zone and at the most west part of 

Spermonde Archipelago (04o41' to 04o43'S and 118o56' 

to 118o59'E) (Figure 1). Very extensive (296.75 ha) 

multispecies seagrass vegetation (DKP 2009) occur in 

the surrounding waters of this island.  The surrounding 

waters is characterized by transparent oligotrophic 

waters, especially phosphate and nitrate concentrations 

are extremely low compared to the surrounding waters 

of Barrang Lompo, and the effects of upwelling near 

the shelf rim (Figure 1) occur during dry season 

(Troelstra et al. 1996).  Kapoposang is coral island, 

comparable to Barrang Lompo and Langkai islands, 

surrounded by large intertidal reef flat, which consist 

of coarse carbonate sand and coral rubble (93±100% 

CaCO3; Erftemeijer & Middelburg 1993).   

Continues seagrass beds were observed visually 

along the coastal waters surrounding Kapoposang 

Island. To obtain representative observation of the 

study area, transect method was applied.  Seagrass beds 

that occurred from the inshore to over 100 m off the 

coast to deeper sub-tidal areas where coral habitats 

begin to dominate were determined as continues 

seagrass beds, hence those were less than 100 m were 

not included in this observation. Geographic position 

of inshore end as the start of the transect line was 

recorded as the site of each observed continues 

seagrass beds. 

The seagrass structure in each site of continues 

seagrass bed was identified based on complexity and 

heterogeneity level as suggested by an ecological 

habitat structure model of Bell et al. (1991) (Figure 2) 

and following Hamylton & Spencer (2007).  In this 

study, a WHUP� ³FRPSRQHQW´� LQ� WKH suggested model of 

Bell et al. (1991) was analogous to seagrass species, as 

well as algae and coral that usually accompany in the 

VHDJUDVV� EHGV�� $� WHUP� RI� ³LQGLYLGXDO� QXPEHU� RI�

FRPSRQHQW´�ZDV�DQDORJRXV�WR�FRYHU�SHUFHQWDJH�RI�HDFK�

species. This was similar with the previous work done 

by Hamylton & Spencer (2007), who also used 

VHDJUDVV� FRYHU� DV� ³LQGLYLGXDO� QXPEHU� RI� FRPSRQHQW´��

however they measured the seagrass cover using a 

Compact Airbone Spectrographic Imager (CASI).   

All of the seagrass species found within each 

quadrate was identified following (Kuo & den Hartog 

2006; McKenzie et al. 2003) and the present algae and 

coral (if any) was also recorded. This will then be used 

for determining the habitat heterogeneity of each 

seagrass beds. The percent contribution of each 

seagrass species, including algae and coral, to the total 

cover of seagrass within the quadrates was estimated 

based on the guidance of percent cover photo standards 

(McKenzie et al. 2003), and the value will then be used 

to determined habitat complexity level. The average 

value of seagrass cover of all quadrate replicates was 

then obtained as the estimate of total seagrass percent 

cover for each site.  

In this study, seagrass cover percentage was 

estimated using a combination method of a transect 

line and quadrates following English et al. (1994) and 

Mckenzie et al. (2003).  A transect (100 m) was 

located randomly to the seagrass beds along a shoreline 

of the island. Position of the transect was perpendicular 

to the shore and six replicate quadrates (1 x 1 m) were 

placed side by side along the transect line. The distance 

of each quadrate was 20 m (Figure 3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 1 Location of Spermonde Archipelago South 

Sulawesi and the study area mentioned in the 

text (Modified from Stapel et al. 2001) 
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Figure 2  A graphical model of habitat structure 

(modified from Bell et al. 1991) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 3 Position of transect line and quadrates for 

seagrass cover estimation in the continues 

beds of Kapoposang Island 

 

Results and Discussion 

Continues seagrass beds 
The observation result showed that there were 

five sites of continues seagrass beds along the shoreline 

of Kapoposang Island (Figure 4).  Site A was located at 

the geographic position of S04o41'42.5"; 

E118o56'59.5", site B was at the position of 

S04o41'48.8"; E118o56'57.7", site C was at 

S04o41'52.5"; E118o57'00.3", site D was at 

S04o41'56.7"; E118o57'20.3", and site E was at 

S04o41'57.8"; E118o57'45.7´. Other than those five 

sites were patchy seagrass beds, sandy bare area, and 

coral reefs.  This result was supported by the the report 

of MCRMP (2007) who reported that in the 

surrounding waters of Kapoposang Island comprised 

various habitats including seagrass beds, sandy bare 

areas and coral reefs, although a detail geographic 

position for the seagrass beds was not described in the 

report and more focused on the condition of coral reef 

only.  

 

Seagrass beds structure 

During the observation, there were 7 taxa were 

found in those five continues seagrass beds, but only 5 

of them could be identified to the species level and 2 

taxa was identified to the genus level only (Halophyla 

sp, Figure 5). There was a difficulty in the field to 

distinguish between Halophila minor and H. ovalis due 

to their small size and similarity in shape. As both of 

them contributed less to the seagrass community, their 

identification to the genus level was not significantly 

influence the determination of seagrass complexity and 

heterogeneity.  All seagrass species found in this study 

result support the previous finding of MCRMP (2007) 

who described the seagrass species occurrence in 

waters of Kapoposang island, but there was no other 

explanation about their spatial distribution.   

Seagrass species composition and their 

coverage were in variable in each of those five 

continues seagrass bed sites (Table 1), however the 

most frequent species found in all sites were Thalassia 

hemprichii and Enhalus acoroides.  This indicating that 

both of them were the most common seagrass species 

in the waters of Kapoposang Island, and the result is 

consistent with the explanation of Tomascik et al. 

(1997) that both of them were the most common and 

abundant tropical seagrass species in Indonesian 

waters. Both of these species have similar strap-like 

leaves shapes, but different in length and wide. T. 

hemprichii  has shorter leaves (10±40 cm long, 0.5±

1cm wide) compare with the much greater leaf lengths 

of E. acoroides (30±150cm long, approximately 1±2cm 

wide).  Among the five sites of continues seagass beds, 

there were only two sites (A and E) had the highest 

(>80%) seagrass cover (Figure 6). 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 4 Five sites (A, B, C, D, E) of continues seagrass beds 

along the shoreline of Kapoposang Island 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Figure 5 Seagrass species in the continues beds around 

coastal waters of Kapoposang Island. A = Enhalus 

acoroides, B = Thalassia hemprichii, C = 

Cymodocea rotundata, D = Syringodium 

isoetifolium, E = Halodule uninervis, F = 

Halophila sp. Bars indicated 3 cm. All pictures 

adapted from Kuo & den Hartog (2006), except 

for B was adapted from Collier (2008) 
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Figure 6 Estimated average seagrass percent cover of 

continues seagrass beds in the surrounding 

waters of Kapoposang Island 

 

Both sites comprising a different seagrass 

species composition, and minor coral and algae cover.  

Site A was dominated by T. hemprichii (seagrass cover 

was 74.2 of 84.2%) and site E was dominated by E. 

acoroides (75 of 95.8%).  As both species have 

different size of leaves (in length and wide), indicate 

that structural architecture of seagrass beds in site A 

(dominated by T. hemprichii) will be different with the 

one dominated by E. acoroides in site E.  It is because 

they will provide different canopy height, especially 

during high tide or when they submerged in the waters.  

The difference in complexity structural of the seagrass 

beds may harbor fish and other fauna in different 

community assemblages.  As showed by Hyndes et al. 

(2003) that fish assemblages differed evidently among 

three distinct seagrass habitats that structurally 

different from each other, due to differences in such as 

leaf canopy, leaf area index, and landscape 

configuration. 

Although they may different in harboring fish 

community structure, both seagrass beds dominated by 

T. hemprichii (site A) and E. acoroides  (site E) may 

play a better role (compare with other three sites that 

have less seagrass cover) in controlling  coastal 

biogeochemistry (Marba et al. 2006) due to the 

complex architecture of the leaf canopy in combination 

with the dense network of roots and rhizomes 

(Hemminga & Duarte 2000; Gullstrom & Dahlberg 

2004).  The role of seagrass beds are including stabilize 

bottom sediments and serve as effective hydrodynamic 

barriers to reduce wave energy, current velocity, 

turbidity and decrease erosion. 

Related to complexity and heterogeneity level, 

Hamylton & Spencer (2007) found that seagrass 

habitat located in moderate wave impact supported 

high complexity and heterogeneity, while the more 

sheltered area characterized by low complexity and 

intermediate to high heterogeneity, and the most 

exposed area support low complexity and low 

heterogeneity. Although detailed studies of wave 

exposure effects on the seagrass have not been done 

yet in Kapoposang Island, Hamylton & Spencer (2007) 

found that high natural wave disturbance result in only 

species tolerant to the stress can persist.  

In Kapoposang Island, heterogeneity level 

(based on number of species) of site A was less than 

site E (Table 1).  This could be due to site A was 

located in more wave exposed area compare with site 

E.  However, in general, the location of Kapoposang 

Island in the most outer part of Spermonde Arhipelago 

indicating that this island faces directly to the open 

area of Makassar Strait and thus, this island 

experiences more wave exposure compare with other 

small islands that located in the inner part of the 

archipelago (Figure 1).  Consequently both sites (A and 

E) tended to be dominated by one species only (Table 

1), indicating the low complexity level of both sites.  

More laboratory works and field testing are required to 

compare and determine the effect of wave exposures 

on various seagrass species in several different 

location.

 

Table 1 Estimated seagrass and coral percent cover of continues seagrass beds in the surrounding waters of Kapoposang 

Island 

Geographic 

position 
Site 

% cover of each seagrass species % algae 

cover 

% coral 

cover EA TH CR SI HU HL 

S04o41'42.5"; 

E118o56'59.5" 
A 0.0 74.2 1.8 2.3 0.0 0.0 0.0 5.8 

S04o41'48.8"; 

E118o56'57.7" 
B 5.8 35.0 0.0 7.5 0.0 0.0 0.0 0.0 

S04o41'52.5"; 

E118o57'00.3" 
C 8.3 45.3 0.0 0.0 0.0 0.5 0.0 7.5 

S04o41'56.7"; 

E118o57'20.3" 
D 6.5 39.8 0.8 1.0 0.0 0.5 0.0 0.5 

S04o41'57.8"; 

E118o57'45.7" 
E 75 15 2.5 0.8 0.8 0.0 0.8 0.8 

EA: Enhalus acoroides, TH: Thalassia hemprichii, CR: Cymodocea rotundata, SI: Syringodium isoetifolium, HU: 

Halodule uninervis, HL: Halophila sp. 
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Conclusion 

There were five sites of continues seagrass beds 

along the coastal waters of Kapoposang Island.  There 

were two sites with highest seagrass cover, namely site 

A in north-west part and site E in north part of 

Kapoposang Island. Both sites have different habitat 

structures. Site A characterized by low heterogeneity 

and complexity and was dominated by Thalassia 

hemprichii, meanwhile site E had high heterogeneity 

and low complexity and was dominated by E. 

acoroides. 

Suggestion 

More studies on the assessment of wave 

exposure effects on seagrasses are required to provide a 

contribution for restoration effort, especially in the 

threatened seagrass habitat.  
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