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 This research aims to find out the composition of the coral and benthic 
organisms at Tiaka Oilfield as providing a baseline for management 

and conservation. This study was conducted in July 2015. Monitoring 

of coral and benthic organisms used line intercept transect and visual 
census method. The research results indicated that 16 coral species 

were consisting of 6 genera. Coral species dominated by the genus 

Acropora. Benthic organisms that live in symbiosis with coral reef 
ecosystems in Tiaka Oilfield were found 11 benthic species consisting 

of 54 species. 

 

 

  

 

 

 
 

INTRODUCTION 

 

Tiaka Field is an offshore oilfield operated on an artificial island (Gosong Tiaka) (Tis’in & Mansyur, 
2016; Mansyur et al., 2019). According to the results of seismic calculations, the oil reserves in 

the field reach seven million barrels with crude oil production of 3,500 barrels per day at the 

beginning of production (Lampe, 2018). Since the Tiaka Oilfield is in operation, it is predicted to 

potentially affecting the degradation of coral reef ecosystems and the associated biota. The 

degradation of coral reefs in Gosong Tiaka occurred due to the impact of the activities of the 
development of artificial islands in 2003-2005 (Syakir et al., 2015). 

 

According to Sukmara et al. (2001), corals are massive deposits of calcium carbonate (lime) 

produced by coral animals with the ministrations of calcareous algae and other calcium 
carbonate-producing organisms (Westmacott et al., 2000; Woodley et al., 2003; Insafitri & 

Nugraha, 2006; Ammar et al., 2013; Faqih et al., 2016). Coral animals are classified into the 

Cnidaria phylum, Anthozoa class, order Scleractinia (Sukmara et al., 2001; Burke et al., 2002; 

Suharsono, 2008). In Indonesia, there were approximately 82 genera with 569 coral species 
(Suharsono, 2008; Giyanto et al., 2017). 

 

Coral reef ecosystems have an essential role, both in ecological and socio-economic aspects 

(Yunus et al., 2013; Manembu et al., 2014; Ramadhan et al., 2016). Ecologically, coral reefs are 
habitat for many marine biotas, which are a source of biodiversity (Hadi et al., 2018). Also, coral 

reefs function as a spawning ground, feeding ground, and nursery ground for marine biota 
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(Souhoka, 2009). Therefore the excellent reef conditions can upturn fisheries' productivity. 

Increasing the productivity of coral reefs and the diversity of biota that exists in coral reef 

ecosystems can attract the attention and interest of tourists, which ultimately supports regional 
development and increased incomes from the tourism sector. In line with that, the better the 

ecosystem environment, the more fisheries production can be improved (Harahap et al., 2017). 

 

Declining conditions on coral reefs will have an impact on underwater life due to the 
interdependence of one another. In addition, it can also eliminate the important function of coral 

reefs as a barrier to abrasion in coastal areas (Wijaya et al., 2017; Zhao et al., 2019). At 

present, there has been a decline in the condition of coral reefs in 93 countries, including 

Indonesia (Arini, 2013). One of the waters in Indonesia which has experienced deterioration in 
coral reef conditions is Tolo Bay. Besides artificial island development activities (Syakir et al., 

2015), the decline in the condition of coral reef ecosystems in Tolo Bay is also caused by an 

abundance of the crown of thorns starfish Achantaster planci (Mansyur et al., 2019). Other 

causes are human activities (Edrus et al., 2010; Renfro and Chadwick, 2017; Camp et al., 2018) 

such as the use of eco-unfriendly fishing gear such as the use of fishing bombs (fishing blasting), 
random disposal of boat/boat anchors over coral reef areas, pollution, and sedimentation and 

even massive harvesting of coral reefs (Santoso & Kardono, 2008; Babu & Sureshkumar, 2016; 

Tis'in & Mansyur, 2016; Lutfi, 2016; Muliawan & Firdaus, 2018). A coral reef management 

activity is needed to prevent further coral damage. Studies are needed relating to coral and biota 
resources in it before carrying out management (Jimenez et al., 2010). 

 

Therefore, it is necessary to conduct research related to the composition of coral species and 

benthic organisms found in the Tiaka Oilfield, Tolo Bay. This research is expected to be a source 
of information about coral species and benthic at Tiaka Oilfield. 

 

 

MATERIAL AND METHODS 

 

Study site. The research was conducted in June 2015. The research location is located in the 

waters of the Tiaka Oilfield, Senoro-Toili Block, Central Sulawesi Province. Tiaka Field is an 

offshore oilfield that is operated on an artificial island (Gosong Tiaka). This location is in the 

waters of the Gulf of Tolo with the nearest land distance of about 12 nautical miles. The exact 

location of the study is at coordinates S 01⁰50’10.3", E 121⁰59"06.2", located ± 586 m from the 
Tiaka Field at a depth of 5-6 m above sea level at the lowest ebb (Figure 1). 

  
Figure 1. Study area 
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Procedures. Monitoring the composition of coral and benthic species using the line intercept 

transect method and visual census (Gomez & Yap, 1998; English et al., 1997). In the 

identification of coral species, the primary data are the results of photographs of corals and a 
book identification of coral forms by Suharsono (2008). The coral composition and benthic survey 

procedures are generally described as follows: (1) 100 m transect installation; (2) Identification 

is carried out after 3 to 5 minutes after transect installation; (3) Census along the transect was 

conducted using SCUBA equipment with an observation distance of 2.5 m to the left and right; 
(4) Seeing the shape of coral growth from photo results, once finding out the growth form is then 

matched with the identification book and (5) The observations are then recorded on the 

worksheet. 

 
 
RESULTS AND DISCUSSION 

Composition of coral species. The results showed that there were 16 coral species spread in 6 
genera. The 16 species are Acropora formosa, Acropora nobilis, Acropora nasuta, Acropora 

grandis, Acropora secale, Acropora digitifera, Acropora palifera, Acropora echinata, Acropora 

donei, Acropora cutais, Palauastrea ramosa, Montipora digitale, Acropora digitifera, Acropora 

palifera, Acropora echinata, Acropora donei, Acropora cerealis, Palauastrea ramosa, Montipora 

digitale, Acropora digitifera, Acropora palifera, Acropora echinata, Acropora donei, Acropora 
cerealis, Palauastrea ramosa, Montipora digitata, Acropora digitifera, Acropora palifera, Acropora 

echinata, Acropora donei, Acropora cerealis, Palauastrea ramosa and Psammocora contigua. 

Among the 16 species, there are three of the most dominant coral species found, namely A. 

formosa, A. nobilis, and A. grandis. The Acropora genus in the Tiaka Oilfield is dominated by 
tabulate and corymbosa forms, especially those that grow on reef flat and reef crest areas 

(Syakir et al., 2015). This type of coral has a relatively fast growth compared to other types of 

coral (Anderson et al., 2012; Fadli et al., 2019) this is due to the skeletal structure of Acropora 

coral is more porous (Rani et al., 2017), therefore, it is suitable to be applied in the rehabilitation 
of coral reefs (Mansyur et al., 2019). 

 

The composition of coral species found in the Tiaka Oilfield is equal that found in the Papayago 

Bay of Costa Rica (16 species) (Jimenez et al., 2010) yet less than those found by Souhoka 

(2009) on Nusalaut Island, Central Maluku (123 species) and Northeast of Hainan Island, South 
China Sea (39 species) (Zhao et al., 2019) and in Pulau Dua waters, North Bengkulu Regency 

(24 species) (Muqsit et al., 2016). In this study, the most dominant coral species found were 

Acropora corals in 9 species. Acropora coral species in the world there are about 113 species and 

91 species of Acropora in Indonesia alone (Suharsono, 2008). Togean Island is the most 
dominant area of 78 species of Acropora corals, including the Togean endemic coral species, 

namely Acropora togeanensis (Khazali, 2007). According to Fadli et al. (2019), corals of the 

Acropora genus are types of corals that require very high levels of water brightness and a 

constantly moving water mass (Panggabean and Setiadji, 2011). This is what underlies so that 
the Acropora genus is very dominant in the Tiaka Oilfield as its geographical location far from the 

main land causes high water brightness (100%) and supports the fulfillment of light 

requirements for the zooxanthella photosynthesis process (Syakir et al., 2015; Mansyur et al., 

2019). 

Benthic organisms. The results of benthic biota studies that live in symbiosis with coral reef 

ecosystems in the Tiaka Oilfield found 11 benthic species consisting of 54 species, as presented 

in Table 1. 

             

      Table 1. Benthic organisms 

Benthic types Species 

Tridachnidae Tridacna maxima 

 Tridacna squamosa 

 Tridacna crocea 

Seashells Dendropoma maxima 
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Benthic types Species 

 Tetrus niloticus 

Sea urchin Diadema setosum 

 Stomopneustes variolaris 

 Phyllacanthus imperalis 

Starfish/Asteroidea Linckia laevigata 

 Culcita novaguineae 

 Culcita sp. 

 Acanthaster plancii 

Ascidian Didemnum molle 

 Diplosoma similis 

 Lissoclinum patella 

 Rhopalaea crassa 

 Polycarpa aurata 

 Pycnoclavella sp. 

Anemones Macrodactyla doreensis  

 Stichodactyla haddoni 

 Stichodactyla gigantea 

 Stichodactyla martensii 

Macroalgae Padina gymnospora 

 Turbinaria sp. 

 Amphiroa foliacea 

 Halimeda micronesia 

 Halimeda sp. 

 Valonia ventricosa 

 Titanophora weberae 

Sponge Gelliodes sp. 

 Callyspongia sp. 

 Callyspongia muricina 

 Haliclona fascigera 

 Clathria basilana 

 Clathria reinwadsti 

 Lanthella sp. 

 Phakellia aruensis 

 Spirastella vagabunda 

 Hadromerida spirastrellidae 

Comasteridae Stephanometra sp. 

 Camaster multifidus 

 Petasometra clarae 

 Comanthina audax 

 Oxycomanthus bennetti 

Hydrozoans Aglaophenia cupressina 

 Plumularia sp. 

 Lytocarpus phillippinus 

 Aglaophenia sp. 

Soft coral Lobophyton sp. 

 Sinularia sp. 

 Sarcophyton sp. 

 Nepthea sp. 

  Xenia sp. 

 

Benthic organisms found in this study were divided into two groups: animal groups and plant 

groups. Benthic animals are dominated by Anemones, Hydrozoans, Ascidians, and Sponges. The 
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number of benthic animals found in the waters is alleged due to the proper physical. This water 

condition continually brings new nutrients in the water column (Bahri et al., 2015). Nevertheless, 

the significant object that must be a concern is the space competition between benthic and coral 
organisms. Specifically for Hydrozoans type Plumularia sp. and Ascidian Didemnum molle species 

are biofuoller organisms that are competitors for coral seedlings. Space competition between 

benthic organisms and corals depends on coral recruitment, which will ultimately have 

consequences for obstruction of coral reef growth (Ruswahyuni & Purnomo, 2009; Mansyur et 
al., 2019). Additionally, the presence of several benthic animals such as bivalves, polychaeta, 

sponges, bryozoa, tunicates, algae-eating fish, and sea urchins can damage the structure of coral 

skeletons and reefs and change the trophic structure of coral reefs (Rani, 2007). According to 

Rani (2007), a weak reef structure can reduce resilience and coral growth to be slow so that it 
affects the decrease in the rate of recovery after bleaching events and other natural disturbances 

 

 

CONCLUSION 

 
There are 16 species of coral found in the Tiaka Oilfield consisting of 6 genera. Three species of 

coral are the most dominant establish, namely Acropora formosa, Acropora nobilis, and Acropora 

grandis. Benthic organisms were found alienated into two groups: animal and plant groups. 

Benthic organisms in symbiosis with coral reef ecosystems in the oilfield consist of 11 benthic 
species consisting of 54 species. 
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