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ABSTRACT

Indonesia is particularly rich in Echinoderms and North Sulawesi lies at the geographic centre of this biodiverse 
marine realm. While further studies on Sulawesi Echinodermata are required in order to obtain full understanding of 
current biodiversity status, preliminary SCUBA and intertidal surveys in early 2012 in the vicinity of the Lembeh 
Island, a region little explored previously, recorded a total of 76 species of 4 classes (Asteroidea, Ophiuroidea, 
Echinoidea and Holothuroidea) from shallow waters (0-40 m) at 36 sites (sea grass, coral rubble and reef). The 
class Crinoidea is not reported here. A review of Echinoderm literature for North Sulawesi noted that there are 114 
species belonging to 5 classes of Echinodermata.

Keywords: Biodiversity, Echinoderm, Indonesia,  North Sulawesi

INTRODUCTION
The echinoderm fauna is a major part of marine 

biodiversity, particularly in terms of biomass and 
these conspicuous macroinvertebrates generally 
play an essential role in ecosystem functioning. 
Echinoderms are affected by human activity since 
some species have a high commercial value and 
are heavily exploited. In order to manage and 
conserve this fauna, research at several levels is 
needed including, for example, taxonomy, ecology 
and fauna composition of the species assemblages. 

The earliest information on marine biota in In-
donesia comes from the work of Rumphius (1705), 
in Ambon. In recognition of his pioneering work 
a number of Rumphius biohistorical expeditions 
to the Ambon region have subsequently described 
a variety of echinoderms. Our knowledge of 
Indonesian and Indo-Pacific Echinodermata 

is, however, mainly due to various expeditions 
such as the Challenger Expedition (1873-1874), 
Albatross Expedition (1908-1910), Deutchen 
Tiefsee-Expedition (1902-1903), Snellius Expedi-
tion (1929), John Murray Expedition (1933-1934) 
and the Danish Deep Sea Expedition (1950-1952). 
The results of several echinoderm investigations in 
Indonesia are reported separately for echinoderm 
classes, for example, several works dealing with 
Indonesian holothurians have been published 
(Selenka, 1867; Semper, 1868; Ludwig, 1882; 
1888; Theel, 1886; Sluiter, 1890; 1894; 1895; 
1901; Koehler, 1895; Heding, 1928; Rowe, 1983, 
Massin 1996; 1999). Guille & Wolff (1984) 
reported 37 species of brittle stars collected during 
the Snellius Expedition, Massin (1996) and Fujita 
and Marsh (2004) reported 27 sea cucumbers and 
26 seastars respectively from Ambon, and recently 
Purwati & Lane (2004) recorded 27 species of sea 
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stars during the Anambas Expedition in 2002 in 
Anambas and Natuna Islands. Clark and Rowe 
(1971) published a monograph of the shallow-
water Indo-Pacific echinoderms including all spe-
cies known from Indonesia at that time. This work 
remains as one of the most comprehensive works 
on the shallow-water Indonesian echinoderm fauna 
(Hutomo and Moosa, 2005). Further echinoderm 
studies in Indonesia are required in order to obtain 
a comprehensive database, and recent research in 
North Sulawesi has been undertaken to provide 
additional information for echinoderm species lists 
and their distribution.

The North Sulawesi Peninsula, stretching 
between the Sulawesi Sea and the Maluku Sea, 
lies centrally within an area known worldwide 
as the center of maximum marine biodiversity 
linking the Indian and Pacific Oceans (Sheppard 
and Wells, 1988; Muller,1997; Tomascik et 
al.,1997; Edinger et al., 1998). Echinoderms have 

been reported in several localities for this area i.e. 
Pasige, Tagulangang and Ruang Island (Darsono 
and Aziz, 2002), Bunaken (Lane, 1999), Wori 
(Supono and Susetiono, 2010), Likupang Timur 
(Supono, 2011), Lembeh Strait (Yusron, 2009), 
Tanjung Merah (Yusron and Susetiono, 2005) 
and Kema (Supono and Arbi, 2010). However, 
comprehensive information on echinoderms in 
this area is lacking. In the present study, we 
investigated the echinoderm fauna in the shallow 
waters in Lembeh Strait, North Sulawesi. This 
preliminary study aims to update knowledge of 
the distribution of echinoderms in North Sulawesi 
waters. 

MATERIALS AND METHODS
The study was conducted by scuba diving, 

snorkelling and collecting intertidally from Janu-
ary to February 2012. A total of 36 sites (Fig. 1; 
Table 1), covering the length of the Lembeh Strait, 

Figure 1. Map of dive localities of the Lembeh Strait, North Sulawesi
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Table 1. Dive localities in Lembeh Strait, North Sulawesi

Station Locality Coordinate Date Max.
Depth (m)

Habitat

Reef Rubble Seagrass

St 1 Tanjung Nanas I N1° 27’ 
40.42”

E125° 13’ 
36.40” 30/jan/2012 20 + + -

St 2 (South East) Sarena 
Kecil

N 1° 27’ 
15.80”

E125° 13’ 
29.53” 30/jan/2012 18 + + -

St 3 (East) Sarena Besar N 1° 27’ 
34.16”

E 125° 14’ 
1.89” 31/jan/2012 25 - + -

St 4 Tanjung Mawali N 1° 26’ 
36.41”

E 125° 13’ 
45.98” 31/jan/2012 22 + + -

St 5 Tanjung Nanas II N 1° 27’ 
43.66”

E 125° 13’ 
41.62” 1/feb/2012 23 - + -

St 6 Tanjung Kubur N 1° 28’ 
44.68”

E 125° 14’ 
59.13” 1/feb/2012 18 - + -

St 7 Aer Perang N 1° 28’ 
25.28”

E 125° 14’ 
2.54” 2/feb/2012 20 + - +

St 8 Pantai Perigi N 1° 28’ 
10.01”

E 125° 14’ 
38.796” 2/feb/2012 15 + - -

St 9 Tanjung Nanas I N 1° 27’ 
40.21”

E 125° 13’ 
36.40” 3/feb/2012 22 + - -

St 10 Pulau Abadi N 1° 26’ 
0.74”

E 125° 12’ 
22.60” 3/feb/2012 20 + - -

St 11 Tanjung 
Labuhankompeni

N 1° 25’ 
55.84”

E 125° 11’ 
10.64” 4/feb/2012 30 + - -

St 12 Kelapa Dua N 1° 26’ 
8.37”

E 125° 12’ 
34.09” 4/feb/2012 25 + + -

St 13 Baturiri N 1° 27’ 
34.70”

E 125° 14’ 
23.1” 6/feb/2012 30 - + -

St 14 Batu Lobang N 1° 26’ 
2.65”

E 125° 12’ 
9.719” 6/feb/2012 22 + - -

St 15 (South West) Sarena 
Kecil

N 1° 27’ 
19.83”

E 125° 13’ 
25.03” 7/feb/2012 32 + + -

St 16 Batu Lobang Besar N 1° 25’ 
49.40”

E 125° 11’ 
26.80” 7/feb/2012 18 + + -

St 17 Tanjung Batuangus N 1° 30’ 
20.59”

E 125° 14’ 
43.47” 8/feb/2012 28 + + -

St 18 Teluk Rarandam N 1° 27’ 
3.20”

E 125° 14’ 
17.52” 8/feb/2012 25 - + -

St 19 Teluk Makawide N 1° 29’ 
5.06”

E 125° 14’ 
26.12” 9/feb/2012 30 + - -

St 20 Kelapa Dua N 1° 26’ 
19.06”

E 125° 12’ 
48.99” 9/feb/2012 25 + + -

St 21 Tanjung Kungkungan N 1° 27’ 
58.39”

E 125° 14’ 
2.25” 10/feb/2012 28 + - -

St 22 Pulau Abadi N 1° 26’ 
1.03”

E 125° 12’ 
22.28” 10/feb/2012 33 + - -

St 23 Tanjung Kuning N 1° 23’ 
10.78”

E 125° 10’ 
23.23” 11/feb/2012 20 + - -

St 24 Tanjung Paudean N 1° 23’ 
52.69”

E 125° 09’ 
58.93” 11/feb/2012 20 - + -

St 25 (North) Pulau Dua N 1° 23’ 
28.64”

E 125° 12’ 
58.71” 13/feb/2012 25 + - -

St 26 (South) Pulau Dua N 1° 23’ 
17.01”

E 125° 12’ 
43.12” 13/feb/2012 40 + - -

St 27 (North) Tanjung 
Paudean

N 1° 24’ 
21.70”

E 125° 10’ 
4.51” 14/feb/2012 25 - + -

St 28 Desa Pandean N 1° 25’ 
16.06”

E 125° 10’ 
52.67” 14/feb/2012 28 - + -
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depth ranging from 0-40 m were investigated.  
Some common species were merely photographed 
in situ, while others were photographed, collected, 
then brought to Bitung Technical Implementa-
tion Unit for Marine Life Conservation for 
identification and preservation with alcohol 70%. 
Identification was done by reference to the keys 
in Clark and Rowe (1971).

The Lembeh Strait, located between the 
mainland of North Sulawesi and Lembeh Island, 
and stretching for approximately 16 km in length 
and about 2 km in width, offers unique and varied 
habitat characteristics i.e. walls, reefs, pinnacles 
and soft sediments. Its geoposition, in the Maluku 
Sea province, close to the geographic centre of 
the coral Triangle and near to the water outflow 
from the West Pacific Ocean, combined with the 
sheltered volcanic black sand environment, creates 
an interesting ecosystem for various animals, 
many with unusual colorations and behaviours. 
The bottom substrate is dominated by black sand, 
mud and rubble (Kinnaird, 2002).

RESULTS AND DISCUSSION
A total of 76 species of echinoderm; 26 species 

of Asteroidea, 10 species of Echinoidea, 18 species 
of Holothuroidea and  22 species of Ophiuroidea, 
were recorded during the study (Table 2). The 
Ophidiasteridae was the most diverse family of 
Asteroidea, with 18 species recorded. 

The distribution pattern of echinoderms in 
the vicinity of the Lembeh Strait, North Sulawesi 
is shown in Table 2. Echinoderms in and near 

St 29 Teluk Walemetodo N 1° 24’ 
11.33”

E 125° 10’ 
20.31” 15/feb/2012 12 - - +

St 30 Tanjung Kelapasatu N 1° 25’ 
38.56”

E 125° 11’ 
0.77” 15/feb/2012 20 - + -

St 31 Tanjung Kusukusu N 1° 27’ 
13.75”

E 125° 14’ 
12.94” 16/feb/2012 18 + - +

St 32 (North) Sarena Kecil N 1° 27’ 
26.85”

E 125° 13’ 
37.59” 16/feb/2012 25 + - -

St 33 Tanjung Nanas I N 1° 27’ 
39.49”

E 125° 13’ 
35.79” 17/feb/2012 28 + - -

St 34 (West) Sarena Kecil N 1° 27’ 
25.52”

E 125° 13’ 
31.18” 17/feb/2012 30 + - -

St 35 Batu Kapal N 1° 32’ 
56.83”

E 125° 17’ 
31.84” 18/feb/2012 22 + - -

St 36 Pulau Putus N 1° 31’ 
20.74”

E 125° 16’ 
37.27” 18/feb/2012 35 + - -

the Lembeh Strait are diverse and some, notably 
three asteroid species Linckia laevigata, Culcita 
novaeguineae and Choriaster granulatus were 
abundant and present at most sites. Although some 
groups, for example sea stars of Neoferdinawere 
not found, the species richness of the Asteroidea 
in particular, and the other echinoderm classes 
in general, appeared to be comparable to other 
adjacent areas in North Sulawesi. Some forms, 
for example Linckia sp. 1 (having very long 
purple arms) and Linckia sp. 2 (having long 
blotched arms), sometimes assigned existing 
species names in illustrated marine invertebrate 
guide books (e.g. Colin and Anderson, 1995), 
are probably undescribed species. The number 
of echinoderms in this strait region reached more 
than three quarters (74 species) of the 114 species 
recorded in North Sulawesi (Supono and Arbi, 
2010; Supono and Susetiono, 2010; Supono, 2011; 
Yusron and Susetiono, 2005; Darsono and Aziz, 
2002). The variation of habitats in the Lembeh 
Strait, i.e. sea grass, coral reefs and muddy bottom, 
probably offer various niches for a high diversity 
of echinoderms. The crown-of-thorns sea star 
Acanthaster planci which in outbreak mode can 
causes high coral mortality (Glynn et al., 1979; 
Brodie et al., 2005), was sighted in low numbers 
only at station 8 and mass aggregations were 
not observed in this study. The most abundant 
holothurians Pearsonothuria graeffei observed 
during this study feed on the mucus produced by 
live corals (Fjukmoen, 2006; Robert et al., 2000) 
and removal of mucus with precipitated detritus 
on coral polyps by its feeding may increase the 
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viability of corals, particularly when sea waters 
become turbid. The abundances of commercial 
species of aspidochirote sea cucumbers were 
very low and high-commercial value species, e.g. 
Thelenota ananas and Holothuria fuscogilva were 
not found.

Investigations on echinoderms have been 
done in several regions in Indonesia, for example, 
Aceh with 21 species recorded (Yusron, 2003), 
Jepara with 23 species (Aziz & Darsono, 1999), 
Sekotong Bay West Nusa Tenggara with 29 
species (Triana et al., 1999), Bali with 37 species 
recorded (Triana et al., 1999), Ternate with 36 
species (Supono & Susetiono, 2010), Thousand 
Island with 86 species (Hutomo & Moosa, 2005), 
South and Southeast Sulawesi with 82 species 
and Maluku with 145 species recorded (Hutomo 
&Moosa, 2005). For comparison, a comprehensive 
review of Thai echinodermata reported about 381 
species (39 crinoids, 69 asteroids, 112 ophiuroids, 
67 echinoids and 94 holothurians) (Putchakam & 
Sonchaeng, 2004). Dao (2002) listed occurrences 
of asteroids and echinoids in several regions of the 
South China Sea. In total about 40 asteroids and 
89 echinoids were found in Vietnam, 49 asteroids 
and 82 echinoids in Malaysia and open waters 
of Sunda shelf, 17 asteroids and 48 echinoids in 
Borneo waters (Dao, 2002). Philippine waters 
have the highest number of species of  asteroids 
and echinoids among the regions with 73 and 
107 respectively (Dao, 2002). A separate work 
on holothurians in the Philippines, by Kerr et al. 
(2006), recorded about 49 species of holothurians, 
most of them being widely dispersed in the Indo-
West Pacific species. Finally, Lane et al. (2000) 
compiled an inventory of echinoderms from the 
South China Sea and noted about 982 species 
(113 crinoids, 227 asteroids, 272 ophiuroids, 167 
echinoids and 203 holothurians).

The survey coverage of the Lembeh area 
is thus far only partial as is knowledge for 
the Indonesian Archipelago as a whole. Other 
areas of North Sulawesi (except for the Bunaken 
National Marine Park) are little-known. Despite 
the three centuries of echinoderm diversity studies 
in Indonesia much sampling for both shallow 
and deep waters-remains to be done in order to 
have a comprehensive impression of the current 

biodiversity status of the phylum in this equatorial 
Archipelagic country.
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