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Fujita & Irimura: Brittlestars from Johor Straits

Preliminary list of ophiuroids (Echinodermata: Ophiuroidea) collected 
from the Johor Straits, Singapore

Toshihiko Fujita1* & Seiichi Irimura2

Abstract. Ophiuroids were collected during the Singapore Biodiversity Workshop at Pulau Ubin in 2012. About 
520 specimens were provisionally identified and 22 species of ophiuroids recognised. Fourteen species are new 
to Singapore waters.
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INTRODUCTION

The ophiuroid fauna of Singapore has not been intensively 
studied. Earlier reports (Lim & Chou, 1988; Wee & Ng, 
1994; Lane & VandenSpiegel, 2004) list 33 species of 8 
families of ophiuroids from Singapore waters (Table 1) 
but there has been no comprehensive taxonomic work on 
ophiuroids for this location.

During the Singapore Marine Biodiversity Workshop in 2012, 
a major collection was made around Pulau Ubin in the Johor 
Strait to explore the biodiversity in Singapore waters. In this 
short report, we provide provisional identification results of 
ophiuroid species collected.

MATERIAL AND METHODS

Ophiuroids were collected in October 2012 from relatively 
deeper waters of the Johore Strait using dredges and trawls 
deployed from the National University of Singapore research 
vessel, RV Galaxea. Specimens were also collected by hand 
picking from intertidal waters around Pulau Ubin (Table 2). 
Collected specimens were relaxed in magnesium chloride 
solution, photographed, and preserved in 95% ethanol. 
The specimens were deposited at the National University 
of Singapore Zoological Reference Collection (Lee Kong 
Chian Natural History Museum) and the National Museum 
of Nature and Science, Tsukuba-shi, Japan.

Clark & Rowe’s monograph (1971) is an essential reference 
for identifying Indo-West Pacific shallow-water ophiuroid 
species. Many species collected in this study appear in this 
monograph. Current valid species names follow the World 

Ophiuroidea Database (Stöhr et al., 2014) and the arrangement 
of families is adopted from Smith et al. (1995).

RESULTS

A total of about 520 specimens were provisionally identified 
to 22 species belonging to 12 genera of six families (Table 
1). The most diverse family is the Ophiotrichidae (eight 
species) followed by Amphiuridae (seven species). Fourteen 
species were not included in previous studies of Singapore 
ophiuroids (Table 1).

Family Ophiuridae Müller & Troschel, 1840

Genus Ophiura Lamarck, 1801

Ophiura pteracantha Liao, 1982

Material examined. Six specimens; St. DW4, DW40, DW87; 
6.9–21.0 m deep; coarse sand/dead shells?, mud.

Remarks. This species is very similar to Ophiura kinbergi 
(Ljungman, 1867), which was frequently reported widely 
in the Indo-west Pacific Ocean (A. M. Clark & Rowe, 
1971: 90, 128; Rowe & Gates, 1995: 437). Many historical 
records of O. kinbergi from tropical waters are probably 
O. pteracantha (Tim O’Hara, pers. comm.). This species 
is distinguished from O. kinbergi in having the enlarged 
uppermost arm spines in distal arm segments (Liao, 1982; 
Liao & A. M. Clark, 1985).

Family Amphiuridae Ljungman, 1867

Genus Amphioplus Verrill, 1899

Amphioplus (Amphioplus) lucidus Koehler, 1922

Material examined. Seven specimens; St. DW4, DW86; 
6.9–14.7 m deep; mud, coarse sand/dead shells?
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Table 1. Species list of Sigapore ophiuroids based on Lim & Chou (1988), Wee & Ng (1994), Lane & VandenSpiegel (2003) and this 
study. Synonymies appearing in the previous papers are shown in square brackets. The species found in this study are shown in bold font. 
Asterisks denote the species recorded for the first time in this study. Valid species names follow Stöhr et al. (2014).

Lim & 
Chou 
(1988)

Wee & Ng 
(1994)

Lane & 
Vanden Spiegel 

(2003)
This study

Family Euryalidae
Euryale aspera Lamarck, 1816 × ×

Family Ophiuridae
Ophiura kinbergi (Ljungman, 1867a)  ×
Ophiura pteracantha Liao, 1982* ×

Family Amphiuridae
Amphioplus (Amphioplus) lucidus Koehler, 1922* ×
Amphioplus (Lymanella) andreae (Lütken, 1872) ×
Amphioplus (Lymanella) depressus (Ljungman, 1867b)* ? ×
Amphipholis misera (Koehler, 1899)* ×
Amphiura (Amphiura) duncani Lyman, 1882* ×
Amphiura (Amphiura) instans Koehler, 1905* ×
Amphiura (Ophiopeltis) phalerata (Lyman, 1874)* ×
Dougaloplus echinatus (Ljungman, 1867b)* ×
Ophiocentrus dilatata (Koehler, 1905) ×
Ophiosphaera insignis Brock, 1888 ×

Family Ophiotrichidae
Macrophiothrix demessa (Lyman, 1862) ×
Macrophiothrix fumaria (Müller & Troschel, 1842) [= Ophiothrix 

(Placophiothrix) fumaria]
×

Macrophiothrix galatheae (Lütken, 1872) ×
Macrophiothrix hybrida  [= Ophiothrix (Placophiothrix) lineocaerulea] × × ×
Macrophiothrix longipeda  [= Ophiothrix longipeda] × × × ×
Macrophiothrix lorioli A. M. Clark, 1968* ×
Macrophiothrix melanosticta (Grube, 1868) [= Ophiothrix 

(Placophiothrix) melanosticta] ×

Macrophiothrix nereidina (Lamarck, 1816) [= Ophiothrix (Keystonia) 
nereidina] ×

Macrophiothrix propinqua (Lyman, 1862) [= Ophiothrix propinqua] ×
Macrophiothrix robillardi (de Loriol, 1893a)* ×
Ophiocnemis marmorata Lamarck, 1816 × × × ×
Ophiomaza cacaotica Lyman, 1871 × ×
Ophiothela danae Verrill, 1869 × ×
Ophiothela venusta (de Loriol, 1900) ×
Ophiothrix (Acanthophiothrix) leucotrigona H. L. Clark, 1918 ×
Ophiothrix (Acanthophiothrix) spinosissima Koehler, 1905 × × ×
Ophiothrix (Ophiothrix) ciliaris (Lamarck, 1816) × × ×
Ophiothrix (Ophiothrix) exigua Lyman, 1874 ×
Ophiothrix (Ophiothrix) miles Koehler, 1905 ×
Ophiothrix sp. ×

Family Ophiactidae
Ophiactis delagoa Balinsky, 1957* ×
Ophiactis macrolepidota Marktanner-Turneretscher, 1887* ×
Ophiactis modesta Brock, 1888 × ×
Ophiactis savignyi [= Ophiactis versicolor, Ophiactis maculosa] × × × ×
Ophiactis picteti (de Loriol, 1893b) [= Ophiactis sinensis] ×

Family Ophionereididae
Ophionereis dubia (Müller & Troschel, 1842)* ×
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Remarks. The specimens look like Amphioplus (Amphioplus) 
lucidus reported from the Philippines and Australia (A. M. 
Clark & Rowe, 1971: 78, 101; Rowe & Gates, 1995: 343). 
This species has a characteristic arm spine with a small 
hyaline tooth at the tip (Koehler, 1922: 176).

Amphioplus (Lymanella) depressus (Ljungman, 1867b)

Material examined. Forty six specimens; St. DW4, DW18, 
DW20, DW21, DW29, DW40, DW86; 6.2–24.3 m deep; 
mud, sand and mud, coarse sand/dead shells?

Remarks. Amphioplus (Lymanella) depressus has marginal 
scales without spiny processes on the outer edge of the disc 
(A. M. Clark & Rowe, 1971: 102; James, 1971; Baker, 1976: 
46). This species is distributed in Indo-west Pacific (A. M. 
Clark & Rowe, 1971: 80, 102; Rowe & Gates, 1995: 345)

Genus Amphipholis Ljungman, 1867a

Amphipholis misera (Koehler, 1899)

Material examined.Twelve specimens; St. DW6, SW24; 
0–15.2 m deep; sand and rock, sand/seagrass.

Remarks. The specimens were very small in size. According 
to the key of A. M. Clark & Rowe (1971: 99), this species can 
be distinguished from Amphipholis squamata (Delle Chiaje, 
1828) which is one of the most widely and commonly found 
species of Amphipholis, in having distinct primary plates 
and as long as or longer than wide oral shields. The arms 
of this species are also longer than those of A. squamata.

Genus Amphiura Forbes, 1843

Amphiura (Amphiura) duncani Lyman, 1882

Material examined. Three specimens; St. SW24; 0 m deep; 
sand and rock.

Remarks. According to the key of A. M. Clark & Rowe 
(1971: 97), these specimens should be Amphiura luetkeni 
Duncan, 1879. However, Amphiura luetkeni Duncan, 1879 
is a junior homonym of Amphipholis luetkeni Ljungman, 
1872, and Amphiura duncani Lyman, 1882 was established 
as a replacement name for Amphiura luetkeni Duncan, 1879 
(Rowe & Gates, 1995: 348).

Amphiura (Amphiura) instans Koehler, 1905

Material examined. Seven specimens; St. DW4; 6.9–7.3 
m deep; coarse sand/dead shells?

Remarks. These specimens have thick arms and arm spines 
with terminal spicules and look like Amphiura (Amphiura) 
instans from Palau (Koehler, 1905).

Amphiura (Ophiopeltis) phalerata (Lyman, 1874)

Material examined. Seven specimens; St. SW13, SW47, 
SW48; 0 m deep; mud flat with abundant seagrass/sandbank, 
mud.

Remarks. The specimens resemble Amphiura (Ophiopeltis) 
phalerata described from the Philippines (A. M. Clark & 
Rowe, 1971: 95). The subgenus Ophiopeltis has disc scales 
only around radial shields.

Genus Dougaloplus A. M. Clark, 1970

Dougaloplus echinatus (Ljungman, 1867b)

Material examined. Six specimens; St. DW18, DW29, 
DW86, SW24; 0–24.7 m deep; sand and mud, mud, sand 
and rock.

Remarks. Dougaloplus resembles Amphioplus in jaw 
structure but has spines on their aboral and oral disc surfaces. 
The specimens have numerous spines on the disc. This species 
is distributed in the western Pacific and the Red Sea (A. M. 
Clark & Rowe, 1971: 80, 100; Rowe & Gates, 1995: 353)

Lim & 
Chou 
(1988)

Wee & Ng 
(1994)

Lane & 
Vanden Spiegel 

(2003)
This study

Family Ophiocomidae
Ophiarthrum elegans Peters, 1851 ×
Ophiopsila pantherina Koehler, 1898 ×
Ophiopsila sp.* ×

Family Ophiodermatidae
Ophiarachnella gorgonia (Müller & Troschel, 1842) ×

Family Ophiolepididae
Ophiolepis cincta cincta Troschel, 1842 [= Ophiolepis cincta] × × ×
Ophiolepis nodosa Duncan, 1887 ×
Ophiolepis superba H.L. Clark, 1915 [= Ophiolepis annulosa] ×

? “Amphiura depressum” in the article.
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Family Ophiotrichidae Ljungman, 1867

Genus Macrophiothrix H. L. Clark, 1938

Macrophiothrix hybrida H. L. Clark, 1915

Material examined. Thirteen specimens; St. DW6, DW57, 
DW58, DW78, DW80, DW82, DW86, SW42, SW42, SW46; 
0–23.6 m deep; laterite gravel, some dead wood, clean, mud, 
sand/seagrass, rock.

Remarks. Ophiothrix (Placophiothrix) lineocaerulea H. L. 
Clark, 1928 was synonymised with Macrophiothrix hybrida 
by Liao & A. M. Clark (1985). This species is characterised 
by characteristic blue longitudinal lines on the aboral surface 
of arms that continue onto the disc.

Macrophiothrix longipeda (Lamarck, 1816)

Material examined. one specimen; St. DW6; 15.2 m deep.

Remarks. Macrophiothrix longipeda is one of the most 
common species of this genus in the Indo-West Pacific (A. 
M. Clark & Rowe, 1971: 82, 114).

Macrophiothrix lorioli A. M. Clark, 1968

Material examined. Two specimens; St. SW26; 0–1.2 m 
deep; sand/a little mud.

Remarks. Macrophiothrix lorioli can be distinguished from 
Macrophiothrix longipeda in having its dorsal arm plate with 
curving distal edge and tall dorsal disc stumps usually with 
trifid tips (Hoggett, 1991).

Macrophiothrix robillardi (de Loriol, 1893a)

Material examined. One specimen; St. DW82; 8.1–11.6 m 
deep; laterite gravel.

Remarks. This species was misinterpreted in the key of A. 
M. Clark & Rowe (1971). Radial shields are conspicuously 
naked with only a few granules present on the outer edges, 
rugose dorsal arm plates are fan-shaped to hexagonal, and 
arm spines have short thorns (Hoggett, 1991).

Genus Ophiocnemis Müller & Troschel, 1842

Ophiocnemis marmorata (Lamarck, 1816)

Material examined. Fifteen specimens; St. DW20, DW27, 
DW36, DW79, DW86, SW32; 0–19.1 m deep; mainly 
window pane shell, mud and rubbish/dead wood, mud, 
sand and mud.

Remarks. These specimens were collected from the sandy 
bottom, although this species has often been found on jellyfish 
(see Fujita & Namikawa, 2006; Ohtsuka et al., 2010).

Genus Ophiothela Verrill, 1867

Ophiothela danae Verrill, 1869

Material examined. Twenty nine specimens; St. DW8, 
DW19, DW57, SW16, SW75; 0–16.4 m deep; sand/a little 
mud, abandoned cage (unbaited trap).

Remarks. The specimens were collected from gorgonean 
coral colonies.

Genus Ophiothrix Müller & Troschel, 1840

Ophiothrix (Acanthophiothrix) spinosissima Koehler, 
1905

Material examined. One hundred and fifty six specimens; 
St. DW4, DW8, DW17, DW18, DW19, DW20, DW21, 
DW36, DW40, DW61, DW64, DW66, DW79, DW86, SW46, 
SW47, SW48, SW75, SW93; 0–21.0 m deep; mud, coarse 
sand/dead shells?, mud and rubbish dead, rock, abandoned 
cage (unbaited trap), attached to pontoon.

Remarks. These abundant specimens look like Ophiothrix 
(Acanthophiothrix) spinosissima. They have bare radial 
shields and slender spines on dorsal disc.

Ophiothrix (Ophiothrix) ciliaris (Lamarck, 1816)

Material examined. Twenty nine specimens; St. DW6, 
DW57, DW58; 10.9–15.2 m; laterite gravel.

Remarks. Ophiothrix ciliaris is widely disributed in the West 
Pacific and Indian Ocean (A. M. Clark & Rowe, 1971). This 
species is distinguished from many congeneric species in 
having ventral arm plates with a convex distal edge.

Family Ophiactidae Matsumoto, 1915

Genus Ophiactis Lütken, 1856

Ophiactis delagoa Balinsky, 1957

Material examined. Ten specimens; St. SW49; 0 m deep; 
mud/mangrove/sand.

Remarks. These specimens resemble Ophiactis delagoa from 
Mozambique in the Indian Ocean described by Balinsky 
(1957: 12). Dorsal arm plates are trapezoid and not broadly 
in contact with each other.

Ophiactis macrolepidota 
Marktanner-Turneretscher, 1887

Material examined. Seventeen specimens; St. DW6, DW17, 
DW57; 10.3–15.2 m deep.

Remarks. Ophiactis delicata H. L. Clark, 1915 and Ophiactis 
parva Mortensen, 1926, which appeared in A. M. Clark & 
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Rowe’s key (1971: 104), are synonyms of this species (Rowe 
& Gates, 1995: 379). 

Ophiactis modesta Brock, 1888

Material examined. Forty specimens; St. DW61, SW24; 
0–11.0 m deep; mud, sand and rock.

Remarks. Most of the specimens were collected from 
sponges. A. M. Clark & Rowe (1971: 105) suggested that five 
similar species with six arms and elliptical dorsal arm plates 
including Ophiactis modesta are possibly all synonymous.

Ophiactis savignyi (Muller & Troschel, 1842)

Material examined. Ninety two specimens; St. DW6, DW17, 
DW18, DW57, DW61, SW16, SW24, SW42, SW75, SW93; 
0–15.2 m deep; sand and rock, mud, sand/a little mud, sand/
sea grass, mud/mangrove/san, attached to pontoon.

Remarks. Many specimens were collected from sponges. 
Ophiactis savignyi is the most common species of Ophiactis 
in tropical and subtropical waters in the world (Rowe & 
Gates, 1995: 380). It is distinguished from the other Ophiactis 
species from Singapore in having two oral papillae.

Family Ophionereididae Ljungman, 1867

Genus Ophionereis Lütken, 1859

Ophionereis dubia (Müller & Troschel, 1842)

Material examined. One specimen; St. SW24; 0 m deep; 
sand and rock.

Remarks. Ophionereis has a pair of supplementary dorsal 
arm plates on each arm segment. This species is widely 
distributed in Indo-west Pacific Ocean (A. M. Clark & Rowe, 
1971: 88, 122; Rowe & Gates, 1995: 408).

Family Ophiocomidae Ljungman, 1867

Genus Ophiopsila Forbes, 1843

Ophiopsila sp.

Material examined. Thirteen specimens; St. DW18, DW20, 
DW21; 6.2–16.2 m deep; mud.

Remarks. Ophiopsila has very characteristic tentacle scales: 
the inner ones of the two tentacle scales are elongated and 
crossing the corresponding one of the opposite side in the 
middle of the ventral arm plates. These specimens are 
similar to Ophiopsila pantherina Koehler, 1898. However, 
the two species differ in coloration. The dorsal discs of 
these specimens from the East Johor Strait are greyish 
with black spots before fixation. There are many confusing 
species of Ophiopsila distributed in the western and central 
Pacific (Stöhr et al. 2014; Tim O’Hara, pers. comm.), and a 
taxonomical revision of this genus may be required.Ta

bl
e 

2.
..c

on
tin

ue
d



271

RAFFLES BULLETIN OF ZOOLOGY 2015

DISCUSSION

Although this study is preliminary, it includes 14 species of 
new records from Singapore waters suggesting still more new 
records may be discovered in the collection by the Singapore 
Strait workshop in 2013 and future works. Ophiotrichidae 
and Amphiuridae were the most diverse families in this 
study. Many ophiotrichid species have been already reported 
in previous papers. While many amphiurid species were 
newly found from the Johor Strait (Table 1), probably 
because the environment there is predominantly sandy/
muddy. Amphiurids are relatively small-sized ophiuroids 
and emerge to feed only during periods of strong water 
flow. Consequently, they are scarcely noticed by divers and 
infrequently studied in past faunal surveys. On the other hand, 
ophiocomids are one of the dominant families in coral-reef 
communities but they were very rare in the Johor Straits.
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