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ABSTRACT 

THE CONSERVATION BIOLOGY OF THE DUGONG (Dugong Dugon) AND ITS 

SEAGRASS HABITAT IN SABAH, MALAYSIA: A BASIS FOR CONSERVATION 

PLANNING 

Prior to 1999, dugongs were rarely observed in Malaysia. This first comprehensive 
study of dugongs and their related seagrass habitats in Sabah, investigated the local 
stakeholder environment, the abundance and distribution of dugongs, identified and 
monitored threats to dugongs, and mapped seagrass habitats relevant to dugongs. 
The study was conducted in two spatial scales namely, 1) Regional (to determine 
dugong distribution in Sabah) (excluding Tawau) 2) Local - to determine local dugong 
abundance, conduct seagrass mapping and community surveys at two study sites 
Banggi island and Mantanani island. Community surveys consisted of a census, 
interview surveys, a dugong monitoring programme and participant observation. This 
information was used to determine stakeholder characters, and their perceptions of 
the researcher, research project, dugongs and seagrasses. Local ecological knowledge 
(LEK) of dugongs and seagrasses was also sought. The abundance, composition and 
habitat area of seagrass was assessed using a method of visually estimating above
ground seagrass biomass at sites along one kilometre transects perpendicular to the 
coast. Biomass was estimated every SO metres in shallow areas (up to 5 metres 
depth) and every 100 metres in deep areas (greater than 5 metres depth). These sites 
later form the basis of seagrass meadows using GIS applications. Standardised aerial 
surveys were conducted regionally for the coastal waters of Sabah to determine 
dugong distribution patterns. The communities of Banggi and Mantanani are 
economically disadvantaged, practise destructive fishing and have little understanding 
of ecological processes and concepts of conservation. However, the reasons for 
dugong decline are known. Appreciation of the aesthetic value of dugongs within the 
communities is varied. However, the community appears to have adequate local 
knowledge of the dugong having cultural linkages through a dugong myth. 
Approximately, 70% of the total population is young below the age of 30, who could 
be receptive to new ideas. Outside influences from the media is widely available to the 
community. The community is able to develop a relationship with the researcher and 
participate cordially in research activities. Dugong numbers are very low in Sabah. 
Fifty two dugongs were sighted in Sabah excluding Tawau. Based on these results, 
crude estimates of minimal count are between 688 and 1376 dugongs residing in 
coastal Sabah. Key dugong areas were identified to be Brunei Bay, Labuan Island, and 
Sandakan Bay. Banggi Island and Mantanani Island supports a small population of 
dugongs respectively. Based on this study, dugongs were subject to threats, which 
were mostly anthropogenic. They were 1) blast fishing, 2) incidental entangling in nets 
and 3) unsupervised tourism and vessel strikes. The number of mortalities in Sabah 
( especially in Banggi Island), are high compared to dugong abundance results 
obtained in this study. When Potential Biological Removal (PBR) estimates were 
compared to crude estimates of yearly mortality, it is confirmed that dugong 
populations are declining. Ten species of seagrass from two families were found in 
Banggi Island and Mantanani Island. These include Halophila ova/is, Halodule uninervis 
(broad and thin variety), Thalassia hemprichii, Cymodocea rotundata, Halophila 
decipiens, Haloph11a spinulosa, Cymodocea serrulata, Syrlngodium isoetifolium, and 
Enha/us acoroides. A new unidentified species of Halophila was collected in 
Molleangan Island, west of Banggi Island. Approximately, 415 ha and 112 ha of 
seagrass meadows were mapped in Banggi island and Mantanani island respectively 
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g1v1ng a total of 527 ha of seagrass available for dugong consumption. The 
information obtained on the local communities, seagrass and dugong provided the 
basis to inform a comprehensive conservation plan in Sabah. Key conservation 
strategies include a dialogue and community education programme, provision of 
alternative livelihoods, improving enforcement to prevent illegal fishing methods, co
management of dugong and seagrass resources, stringent controls on ecotourism and 
vessel strikes, zoning of seagrass in marine protected areas and further research. As 
the dugong is a migratory species, conservation management at an international level 
with the neighbouring state of Sarawak, and countries of Brunei, the Philippines and 
Indonesia is necessary. 
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ABSTRAK 

Sehingga tahun 1999, dugong Jarang diperhatikan di Malaysia. Kajian secara 
menyeluruh ke atas dugong dan rumput /aut yang menjadi habitat kepada dugong, 
mengkaji keadaan persekitaran pihak yang berminat, taburan habitat dugong, 
mengenalpasti dan memantow ancaman kepada dugong, kepadatan dan pemetaan 
habitat rumput laut dugong. Kajian ini telah dijalankan pada dua ska/a iaitu, 1) 

peringkat bahagian (bagi mengetahui taburan dugong di Sabah) (kecuali Tawau), dan 
2) peringkat tempatan - untuk mengetahui taburan dugong, menja/ankan pemetaan
rumput laut dan tinjauan komuniti di dua kawasan kajian iaitu Pu/au Banggi dan Pu/au
Mantanani. Tinjauan komuniti (termasuk bancian, soal selidik, pemantauan dugong,
dan tinjauan ke atas peserta program) telah digunakan bagi mengenalpasti ciri-ciri
pihak yang berminat dan untuk mendapatkan pendapat mereka terhadap penyelidik,
projek penyelidtkan, dugong dan rumput laut. Pengetahuan ekologi tempatan {LEK)
mengenai dugong dan rumput laut turut dikaji. Kepadatan, komposisi, serta luas
kawasan rumput laut telah dinilai secara visual untuk menganggar biojisim rumput
laut. Garis tegak sepanjang 1 kilometer telah digunakan dimana ia diletakkan secara
tegak dari pantai, dan penganggaran biomas rumput laut dilakukan setiap 50 meter di
air cetek (sehingga kedalaman Sm) dan setiap 100 meter (bagi keda/aman melebihi
Sm). Lokasi tersebut kemudiannya dijadikan sebagai asas pemetaan padang rumput
menggunakan apltkasi GIS. Tinjauan piawai udara dilaksanakan pada peringkat
bahagian bagi seluruh Sabah untuk menentukan corak taburan dugong. Komuniti di
Pu/au Banggi dan Pu/au Mantanani merupakan golongan yang terbelakang dalam arus
pembangunan ekonomi Negara, menggunakan kaedah perikanan yang membinasakan
dan kurang memahami proses ekologi dan konsep pemu/iharaan. Bagaimanapun,
faktor pengurangan dugong adalah diketahui. Penghargaan nilai estetik dugong di
ka/angan komuniti ada/ah pelbagai. Namun demikian, pengetahuan mereka mengenai
dugong boleh dikatakan memadai atas sebab perkaitan erat cerita dongeng mengenai
dugong kepada budaya tradisiona/ mereka. Lebih kurang 70% daripada Jumlah
populasi diwakili populasi muda yang berada di lingkungan umur bawah 30 tahun, dan
adalah kumpu/an yang mudah menerima idea baru. Bahkan, pengaruh luar dari media
massa adalah mudah didapati. Komuniti didapati mudah menjalinkan hubungan mesra
dengan penyelid1k dan giat menyertai aktiviti-aktiviti penyelidikan. 811angan dugong
adalah amat kurang di Sabah. Sejumlah 52 ekor dugong telah diperhatikan di Sabah
kecua/i Tawau. Berdasarkan maklumat ini, anggaran kasar kiraan minima adalah
diantara 688 dan 1376 ekor dugong yang menetap di kepantaian Sabah. Kawasan
dugong didapati adalah Te/uk Brunei, Pu/au Labuan, dan Teluk Sandakan. Pu/au
Banggi dan Mantanani turut menampung populasi dugong yang kecil. Merujuk kepada
ka;ian ini, dugong adalah dibawah ancaman. Antara sebabnya termasuklah 1)
pengeboman ikan 2) penangkapan yang tidak disengajakan, dan 3) pelancongan dan
kejad1an pertembungan dengan kapal pelancong. Jumlah kematian melebihi catatan
jumlah dugong yang dilihat. Pengurangan populasi dugong disahkan daripada
'Potential Biological Removal' (PBR), yang berdasarkan anggaran kasar kematian
tahunan. Sepuluh spesies rumput laut daripada 2 famili dijumpai di Pu/au Banggi dan
Pu/au Mantanani. Spesies-spesies tersebut adalah Ha/ophila ova/is, Halophila uninervis
(jems kurus dan Juga Jen is lebar ), Thalass,a hemprichii, Cymodocea rotunda ta,
Halophila decipiens, Halophila spinulosa, Cymodocea serrulata, Syringodium
1soetifolium, dan Enhalus acoroides. Satu spesies baru dari genus Halophila telah
dijumpai di Pu/au Molleangan, berdekatan Pu/au Banggi. Lebih kurang 415 ha rumput
laut telah dipetakan di Pu/au Banggi, manakala sejumlah 112 ha pula di Pu/au
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Mantanani. O/eh sebab itu, sejumlah 527 ha rumput laut ada/ah sesuai sebagai 
makanan dugong secara kese/uruhannya. Maklumat mengenai komuniti dugong, dan 
rumput laut ini akan dijadikan asas bagi penyediaan pelan pemuliharaan dugong di 
Sabah. Strategi pemuliharaan yang utama termasuk/ah program pendidikan 
masyarakat, pengusahaan cara hidup alternatit pengurusan sumber dugong dan 
rumput laut, penguatkasaan akta bagi membanteras penangkapan ikan secara 
membinasakan, memperketatkan system pelancongan dan kejadian pertembungan 
dengan kapal pelancong, penzonan kawasan rumput /aut di kawasan yang dilindungi, 
dan meneruskan penyelidikan. Memandangkan dugong adalah spesies yang 
bermigrasi, pengurusan pemuliharaan pada tahap antarabangsa dengan kawasan 
bersebelahan seperti negeri Sarawak dan Negara Brunei, Filipina dan Indonesia adalah 
disyorkan. 
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