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Notes on the Moray Eels (Anguilliformes: Muraenidae) of Malaysia
with Two New Records

(Nota Mengenai Belut Laut (Anguilliformes: Muraenidae) 
di Malaysia dengan Dua Rekod Baru)

KAR-HOE LOH*, MUHAMMAD ALI SYED HUSSEIN, VING-CHING CHONG & A. SASEKUMAR

ABSTRACT

Two new records of moray eels (Muraenidae), Gymnothorax margaritophorus Bleeker, 1864 and Strophidon sathete 
(Hamilton 1822), are reported for Malaysia. They are represented by two specimens each, all collected from Sabah waters. 
The present study also provides the current taxonomic and distributional information of the Malaysian moray eels. To 
date, there are 33 species belonging to six genera of the Muraenidae in Malaysian waters based on the published records. 
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ABSTRAK

Dua rekod baru belut laut (Muraenidae), Gymnothorax margaritophorus Bleeker, 1864 dan Strophidon sathete (Hamilton 
1822), dilaporkan untuk Malaysia. Kedua-duanya diwakili oleh dua spesimen bagi setiap spesies dan semua spesimen 
diperoleh dari perairan Sabah. Kajian ini juga memberikan maklumat terkini mengenai taksonomi dan taburan belut 
laut di Malaysia. Setakat ini perairan Malaysia mempunyai 33 spesies daripada enam genus Muraenidae berdasarkan 
rekod-rekod yang telah diterbitkan.

Kata kunci: Anguilliformes; belut laut; Muraenidae; rekod baru; semakan taksonomi

INTRODUCTION

Moray eels belong to a diverse family of eels (Muraenidae) 
found around the world, with 15 genera and 197 species 
(Smith 2012). They are locally called belut-laut, belin or 
malong in Malay. This group of fishes is distinguished 
from other eel families by the absence of pectoral 
and pelvic fins. Some species of the moray eels are 
commercially exploited and contribute as food fish in fish 
markets worldwide, e.g. in Okinawa, Japan (Hatooka & 
Randall 1992), Taiwan (Tsai et al. 2009), Portugal and 
Vietnam (Loh et al. 2011), but these fish are not similarly 
used in Malaysia.
	 The past studies of muraenid fauna in Malaysia 
are sparse. The earliest records of moray eels from the 
Malay Archipelago are from Bleeker (1853) which 
included Muraena dizona, M. venosa, M. prosopeion and 
Thaerodontis reticulata. Maxwell (1921) listed Muraena 
undulata in his book ‘Malayan Fishes’. Herre (1940) 
further added another species, Uropterygius concolor in 
his book ‘Additions to the Fish Fauna of Malaya’. Mohsin 
and Ambak (1996) reported Gymnothorax thyrsoideus 
in their book ‘Marine Fishes and Fisheries of Malaysia 
and Neighbouring Countries’ (p. 697, figure 80). More 
recent records of the moray eels are reported by Atan et 
al. (2010) who listed three genera and 17 species of moray 
eels in their book ‘Ikan Laut Malaysia, Glosari, Nama 
Sahih Spesies Ikan’ and Ambak et al. (2010) who listed 
three genera and 18 species of muraenids in their book 

‘Fishes of Malaysia’ (p. 35). However, five genera with 
16 species of the family Muraenidae are listed as present 
in Malaysia by Chong et al. (2010).
	 Thus, the records from the sparse information 
suggest that the total number of moray eels in Malaysia 
is 16-18 species. However, given the recent taxonomic 
revisions of the moray eels of the world (Smith 2012), it 
is expected that the Malaysian species lists also include 
misidentifications and synonyms. 
	 The present study aimed to describe two new records 
of moray eels and to update the current moray eel species 
list in Malaysia after correcting the scientific names of 
the moray eels so far recorded.

MATERIALS AND METHODS

A total of four moray eels were collected by long lines in 
Udar Island and Sepangar Island, Sabah.The specimens 
were fixed in 10% formalin, then transferred into 70% 
ethanol solution for long term preservation. The methods 
of measurements followed Böhlke and Randall (2000). 
Proportional measurements for the specimens of moray 
eels were expressed as percentage of the total length 
(TL) or the head length (HL). Body depth was measured 
at the gill openings (DGO) and at the anus (DA); both 
measurements did not include the fins. Preanal length (PAL), 
snout length (S), eye diameter (E) and upper jaw length 
(UJ) were also measured. All specimens were deposited 
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in the Borneo Marine Research Institute, Universiti 
Malaysia Sabah (UMS). The collections of the Laboratory 
of Aquatic Ecology, Department of Aquaculture, National 
Taiwan Ocean University, Taiwan (NTOU-AE) were also 
examined for comparisons. The validity of the given 
scientific names of Malaysian moray eels thus far recorded 
were verified by comparisons with the current accepted 
classification of moray eels (Smith 2012) based on their 
descriptions, figures, photo plates and where possible, the 
voucher specimens. The re-examined materials included 
Gymnothorax albimarginatus, G. dorsalis, G. fimbriatus, 
G. rervesii and G. thyrsoideus.

RESULTS AND DISCUSSION

TWO NEW RECORDS OF MORAY EELS

Gymnothorax margaritophorus Bleeker, 1864
Turnkeyed moray (Figure 1(a), 1(b))
Gymnothorax margaritophorus Bleeker, 1864: 53 
(Type locality: Amboina, Moluccas; Holotype BMNH 
1867.11.28.268, 221 mm) 

Lycodontis margaritophorus: Smith 1962: 434;
Gymnothorax margaritophorus: Böhlke & Smith 2002: 
124: 282; Castle & McCosker 1986: 170; Chen et al. 1994: 
51; Hatooka & Yoshino 1982: 89; Myers 1991: 44; Randall 
& Lim 2000: 585; Schultz et al. 1953: 136; Smith 2012: 
19; Zhang et al. 2010: 282.

Description Reddish brown with diffuse pale pattern on 
body and fins; a conspicuous row of three elongate dark 
spots on head extending behind eye, a fourth diffuse spot 
behind gill opening and corner of mouth dusky. Anus a 
little before middle of total length. Teeth long and sharp, 
caniniform. Preanal length 2.22-2.32 (2.27±0.07), head 
length 6.96-6.97 (6.97±0.01), body depth at gill open 
18.25-20.22 (19.24±1.39) and body depth at anus 20.24-
24.13 (22.19±2.75) all in TL. Upper jaw length 2.25-2.56 
(2.41±0.22), interobital width 7.35-8.97 (8.16±1.14), 
snouth length 5.45-5.91 (5.68±0.32) and eye diameter 
8.67-9.35 (9.01±0.48) all in HL (Table 1). Five to six 
peripheral intermaxillary teeth on each side, 2-3 median 
teeth; maxillary teeth biserial, an outer row of 19-20 short 
triangular teeth and an inner row of 5-6 tall slender teeth; 
vomerine teeth uniserial 7-8 in number; dentary teeth 

a

b

FIGURE 1. Gymnothorax margaritophorus (a) TOU-AE 4227, 395 mm TL, 
from Taiwan (b) UMS- uncatalogued, from Sabah
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TABLE 1. Morphometric data of Gymnothorax margaritophorus and Strophidon sathete collected from Sabah waters, Malaysia

 Gymnothorax margaritophorus Strophidon sathete

 range (n=2) Mean SD.   range (n=2) Mean SD.
Total length (mm)
% of *total length

181
 

251
 

 
 

 
 

 
 

941
 

1267
 

 
 

 
 

Preanal length
 	 Tail length
 	 Trunk length
 	 Body depth at gill opening
 	 Body depth at anus

43.09
54.98
32.04
4.94
4.14

45.02
56.91
32.27
5.48
4.94

44.06
55.94
32.16
5.21
4.54

1.36
1.36
0.16
0.38
0.56

 
 
 
 
 

41.12
58.55
31.81
2.49
2.42

41.45
58.88
33.05
3.35
2.63

41.28
58.72
32.43
2.92
2.52

0.23
0.23
0.88
0.61
0.15

Predorsal length
 	 Head length

9.56
14.34

10.50
14.36

10.03
14.35

0.66
0.02

 
 

6.91
8.71

7.81
9.08

7.36
8.90

0.64
0.26

Proportions in* total length                  
Preanal length
 	 Tail length
 	 Trunk length
 	 Body depth at gill opening
 	 Body depth at anus

2.22
1.76
3.10
18.25
20.24

2.32
1.82
3.12
20.22
24.13

2.27
1.79
3.11

19.24
22.19

0.07
0.04
0.02
1.39
2.75

 
 
 
 
 

2.41
1.70
3.03
30.81
38.05

2.43
1.71
3.14
40.08
41.30

2.42
1.70
3.08
35.45
39.67

0.01
0.01
0.08
6.56
2.30

Predorsal length
 	 Head length

9.53
6.96

10.46
6.97

9.99
6.97

0.66
0.01

 
 

12.80
11.02

14.48
11.48

13.64
11.25

1.19
0.32

% of *head length                  
 	 Length of upper jaw
	 Length of lower jaw

39.04
38.85

44.44
44.31

41.74
41.58

3.82
3.86

 
 

36.05
34.86

36.39
36.57

36.22
35.72

0.24
1.21

Interorbital width
 	 Snout length

11.15
16.92

13.61
18.33

12.38
17.63

1.74
1.00

 
 

6.21
8.65

6.51
9.79

6.36
9.22

0.21
0.81

Eye diameter
Proportions in*head length

10.69
 

11.54
 

11.12
 

0.60
 

 
 

5.44
 

5.95
 

5.70
 

0.36
 

 	 Length of upper jaw
	 Length of lower jaw

2.25
2.26

2.56
2.57

2.41
2.42

0.22
0.22

 
 

2.75
2.73

2.77
2.87

2.76
2.80

0.02
0.09

Interorbital width
 	 Snout length
 	 Eye diameter

7.35
5.45
8.67

8.97
5.91
9.35

8.16
5.68
9.01

1.14
0.32
0.48

 
 
 

15.36
10.21
16.80

16.11
11.56
18.37

15.73
10.88
17.59

0.53
0.95
1.11

biserial, an anterior inner row of 4-5 large teeth and an 
outer row of 28-30 smaller teeth. Head pores typical, three 
superorbital pores, four infraobital pores, six mandibular 
pores. Two to six branchial pores, branchial pores small 
before gill opening. Gill opening at or below mid-side. 
Anterior nostril tubular, posterior nostril behind front 
edge of eye. Eye wider than gill opening. Total vertebrae 
128-132, mean vertebral formula 6-50-129; to 700 mm.

Distribution Indo Pacific: Australia, Cocos Islands, 
Hawaii, Indonesia, Japan, Madagascar, Maldives, New 
Caledonia, Ogasawara Islands, Palau, Philippines, 
Ryukyu Islands, Samoa, Seychelles, Taiwan, Vietnam 
and Malaysia - Sabah.

Habitat Marine, substrate rubble and rocks, depth 2 m. 

Material examined UMS- uncatalogued (2) 181-251 mm, 
collected from Sabah Offshore, 06 02’ 42”N, 116 06’ 
42” E.

Comparative material 4: (272-395 mm) TOU-AE 3780, 
3786, 4227, 4273, all in Taiwan.

Remark This species is characterized by the row of elongate 
dark spots behind the eye. The spots had not faded after 
fixation in formalin or ethanol. 

Strophidon sathete (Hamilton 1822)
Slender giant moray (Figure 2)
Muraenophis sathete Hamilton, 1822: 17 (Type locality: 
Ganges estuaries, India, Holotype not extant)
Muraena macrura Bleeker, 1854: 324 (Type locality: 
Anjer, Banten; Holotype BMNH 1867.11.28.212, 2250 mm)

Thyrsoidea macrura: Castle & McCosker 1986: 174;
Strophidon ui Chen & Weng 1967: 37; Tanaka 1918: 52;
Strophidon sathete: Myers 1991: 48; Böhlke 1997: 106; 
Böhlke & Smith 2002: 123; Böhlke et al. 1999: 1647; Chen 
et al. 1994: 54; Randall & Golani 1995: 871; Randall & 
Lim 2000: 585; Smith 2012: 33; Zhang et al. 2010: 239

Description Body very elongated, cylindrical, slightly 
compressed behind anus. Dorsal and anal fins confluent 
with caudal fin; pectoral and pelvic fins absent. Uniformly 
brown head, body and fins with unpatterned colouration; 
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anus well before midbody, tail much longer than preanal 
length. Preanal length 2.41-2.43 (2.42±0.01), head length 
11.02-11.48 (11.25±0.32), body depth at gill open 30.81-
40.08 (35.45±6.56), body depth at anus 38.05-41.30 
(39.67±2.30) all in TL. Upper jaw length 2.75-2.77 
(2.76±0.02), interobital width 15.36-16.11 (15.73±0.53), 
snouth length 10.21-11.56 (10.88±0.95), eye diameter 
16.80-18.37 (17.59±1.11) all in HL (Table 1). Five to six 
peripheral intermaxillary teeth on each side, 2-4 median 
teeth; maxillary teeth biserial, an outer row of 19-27 short 
triangular teeth and an inner row of 4-9 tall depressible 
teeth; vomerine teeth uniserial 3-8 in number; dentary 
teeth biserial, an anterior inner row of 3-4 large teeth 
and an outer row of 23-33 smaller teeth. Head pores 
typical, three superorbital pores, four infraobital pores, six 
mandibular pores. Two to six branchial pores, branchial 
pores small before gill opening. Gill opening at mid-side. 
Dorsal fin origin between rictus and gill opening, closer 
to gill opening and above anterior branchial pore. Total 
vertebrae 188-200, predosal vertebrae 7-10, preanal 
vertebrae 78-83; mean vertebral formula 9-81-194; 602 
and 1443 mm in total length. 

Distribution Indo-West Pacific: Red Sea, Australia, Fiji, 
Hong Kong, India, Indonesia, Japan, Kenya, Madagascar, 
Maldives, New Caledonia, Palau, Philippines, Ryukyu 
Islands, Somalia, South Africa, Taiwan, Vietnam and 
Malaysia - Udar Island and Sepangar Island, Sabah.

Habitat Freshwater, brackish water, marine, substrate 
coral, rubble, depth 5-20 m.

Material examined UMS - uncatalogued (2) 941-1267 
mm, collected from Udar Island (06 03’ 30”N, 116 04’ 
05”E) and Sepangar Island (06 04’ 50”N, 116 05’ 18”E), 
Sabah, longline fishing, 03 August 2012.

Comparative material 5: (602-1443 mm) TOU-AE 4464, 
4465, 4466, 4467, 4470, all in Taiwan.

Remark Ambak et al. (2010) listed 18 species and three 
genera in Muraenidae family in their book ‘Fishes of 
Malaysia’ (p. 35) and also included Strophidon sathete but 
was misidentified as G. dorsalis. This species is the longest 
moray, reaching 3940 mm (Myers 1991).

CURRENT RECORD OF MALAYSIAN MORAY EELS

Species names of past moray eel records are of suspect. 
The moray eels as named by Bleeker (1853), Muraena 
dizona, M. venosa, M. prosopeion and Thaerodontis 
reticulata, are now accepted as the junior synonyms of 
Echidna polyzona (Richardson 1845), Gymnothorax 
richardsonii (Bleeker 1852), G. thyrsoideus (Richardson 
1845) and G. favagineus (Bloch & Schneider 1801), 
respectively (Table 2). Muraena undulata in Maxell (1921) 
is now replaced by Gymnothorax undulatus (Lacépède 
1803). Gymnothorax thyrsoideus in Mohsin and Ambak 
(1996) is a misidentification of Gymnothorax fimbriatus. 
Gymnothorax albimarginatus is actually a misdesignation 
of G. dorsalis (Department of Fisheries Malaysia 2009). 
Gymnothorax fimbriatus is misidentified as G. reevesii in 
Atan et al. (2010) and Ambak et al. (2010). In addition, 
the latter record of G. dorsalis is a misidentification of 
Strophidon sathete. Chong et al. (2010) listing of the 
Malaysian Muraenidae included Sideria prosopeion which 
is actually a junior synonym of G. thyrsoideus (Richardson  
1845). 

Gymnothorax moringa (Cuvier 1829) is actually an 
Atlantic species, it is virtually impossible for this species 
to be found in Malaysia. It must be a misidentified species 
(no specimen exists), which was listed in the book ‘Valid 
Local Names of Malaysian Marine Fishes’ (Department 
of Fisheries Malaysia 2009).
	 The taxonomic history and corrections of moray 
species used in several major Malaysian publications are 
summarized in Table 2. In the present study, two new 

FIGURE 2. Strophidon sathete. UMS- uncatalogued 1267 mm TL, 
collected from Udar Island, Sabah
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records are recorded and a previously reported species 
G. pseudothyrsoideus (Bleeker 1853) is actually the first 
collected from Malaysia. Thus, the present tentative record 
of Malaysia’s moray eel diversity is at a total of six genera 
with 33 species. This update, however, assumes that the 
moray eels have been correctly identified by the original 
authors. The corrections to species names in the present 
update are, however, necessary to stabilize the names so 
far listed by the published texts in order to prevent the 
perpetuation of wrong species names being used in future 
reports, publications and texts. The next step is to improve 
the list of Malaysian moray eels is to check the validity of 
the species given by these authors, either by re-examination 
of the voucher specimens or if unavailable, re-sampling of 
specimens in the said locality of collection. 	

ACKNOWLEDGEMENTS

We are very grateful to KT Shao and HM Chen for their 
valuable advice, and sharing of data in the Fish Database 
of Taiwan and all the moray eel data from Taiwan. We 
wish to thank Muhamad Nor Azam Bin Lajin, SEAFDEC 
Terengganu for their help in providing precious references. 
This study is supported by the University of Malaya Short-
Term Research Fund (BK027-2011A) to Kar-Hoe Loh.

REFERENCES

Ambak, M.A., Isa, M.M., Zakaria, M.Z. & Ghaffar, M.A. 2010. 
Fishes of Malaysia. Terengganu: Penerbit Universiti Malaysia 
Terengganu.

Atan, Y., Jaafar, H. & Abdul Majid, A.R. 2010. Ikan Laut 
Malaysia: Glosari Nama Sahih Spesies Ikan. Kuala Lumpur: 
Dewan Bahasa dan Pustaka. pp. 142-144.

Bleeker, P. 1853. Diagnostische beschrijvingen van nieuwe of 
weinig bekende vischroorten van Sumatra. Natuurkundig 
Tijdschrift voor Nederlandsch indie 4: 243-302. 

Böhlke, E.B. 1997. Notes on the identity of elongate unpatterned 
Indo-Pacific morays, with description of a new species 
(Muraenidae, subfamily Muraninae). Proceedings of the 
Academy of Natural Sciences of Philadelphia 147: 89-109.

Böhlke, E.B. & Randall, J.E. 2000. A review of the moray eels 
(Anguilliformes: Muraenidae) of the Hawaiian Islands, with 
descriptions of two new species. Proceedings of the Academy 
of Natural Sciences of Philadelphia 150: 203-278.

Böhlke, E.B. & Smith, D.G. 2002. Type catalogue of Indo-Pacific 
Muraenidae. Proceedings of the Academy of Natural Sciences 
of Philadelphia 152: 89-172.

Böhlke, E.B., McCosker, J.E. & Smith, D.G. 1999. Family 
Muraenidae, In FAO Species Identification Guide for Fishery 
Purposes. The Living Marine Resources of the Western 
Central Pacific, edited by Carpenter, K.E. & Niem, V.N. Vol. 
6, Batoid fishes, chimaeras, bony fishes part 1. pp. 1643-1657.

Castle, P.H.J. & McCosker, J.E. 1986. Family No. 41: Muraenidae. 
In Smiths’ Sea Fishes (Smith & Heemstra). pp. 165-176.

Chen, J.T.F. & Weng, H.T.C. 1967. A review of the Apodal 
fishes of Taiwan. Biological Bulletin Tunghai University 
Ichthyology 6(32): 1-86.

Chen, H.M., Shao, K.T. & Chen, C.T. 1994. A review of the 
muraenid eels (Family Muraenidae) from Taiwan with 
descriptions of twelve new records. Zoological Studies 
33(1): 44-64.

Chong, V.C., Lee, P.K.Y. & Lau, C.M. 2010. Diversity, extinction 
risk and conservation of Malaysia fishes. Journal of Fish 
Biology 76: 2009-2066.

Department of Fisheries Malaysia. 2009. Valid local name of 
Malaysian marine fishes. Department of Fisheries Malaysia. 
Ministry of Agriculture and Agro-based Industry. p. 180.

Hatooka, K. & Randall, J.E. 1992. A new moray eel (Gymnothorax: 
Muraenidae) from Japan and Hawaii. Japanese Journal of 
Ichthyology 39(3): 183-190.

Hatooka, K. & Yoshino, T. 1982. Moray eels (Pisces, Muraenidae) 
in the collection of the University of the Ryukyus. Galaxea 
1: 87-109.

Herre, A.W.C.T. 1940. Additions to the fish fauna of Malaya and 
notes on rare or little known Malayan and Bornean fishes. 
Bulletin of the Raffles Museum 16: 27-61.

Loh, K.H., Shao, K.T. & Chen, H.M. 2011. Length-weight 
relationships for 39 species of moray eel from the waters 
around Taiwan. Journal of Applied Ichthyology 27: 945-948.

Maxwell, C.N. 1921. Malayan Fishes. Singapore: Methodist 
Publishing House. pp. 104.

Mohsin, A.K.M. & Ambak, M.A. 1996. Marine Fishes and 
Fisheries of Malaysia and Neighbouring Countries. 
Terengganu: Penerbit Universiti Malaysia Terengganu.

Myers, R.F. 1991. Micronesian Reef Fishes. A Practical Guide to 
the Identification of the Inshore Marine Fishes of the Tropical 
Central and Western Pacific. 2nd ed. Barrigada, Guam: Coral 
Graphics. p. 298.

Randall, J.E. & Lim, K.K.P. 2000. A checklist of the fishes 
of the South China Sea. The Raffles Bulletin of Zoology 8 
(Supplement): 569-667.

Randall, J.E. & Golani, D. 1995. Review of the moray eels 
(Anguilliformes: Muraenidae) of the Red Sea. Bulletin of 
Marine Science 56(3): 849-880.

Schultz, L.P., Herald, E.S., Lachner, E.A., Welander, A.D. & 
Woods, L.P. 1953. Fishes of the Marshall and Marianas 
Islands. Vol. 1. United States National Museum Bulletin 
202. p. 685. 

Smith, D.G. 2012. A checklist of the moray eels of the world 
(Teleostei: Anguilliformes: Muraenidae). Zootaxa 3474: 1-64.

Smith, J.L.B. 1962. The moray eels of the western Indian Ocean 
and the Red Sea. Ichthyological Bulletin 23: 421-444.

Tanaka, S.   1918. Two new species of Japanese fishes. Zoological 
Magazine Tokyo 30(352): 51-52. 

Tsai, W.L., Chen, H.M., Hsieh, C.H., Lin, W.F. & Hwang, 
D.F. 2009. A potential methodology for differentiation of 
ciguatera-carrying species of moray eel. Food Control 20: 
575-579.

Zhang, C.G., Tang, W.Q., Liu, D., Zhang, Z.L. & Zhang, 
S.Y. 2010. Fauna Sinica. Osteichthyes. Anguilliformes, 
Notacanthiformes. Beijing: Science Press. p. 453.

Kar-Hoe Loh* & Ving-Ching Chong 
Institute of Ocean and Earth Sciences
University of Malaya 
50603 Kuala Lumpur
Malaysia

Muhammad Ali Syed Hussein
Borneo Marine Research Institute
Universiti Malaysia Sabah 
88400 Kota Kinabalu, Sabah 
Malaysia



	 	 47

Ving-Ching Chong & A. Sasekumar
Institute of Biological Sciences
University of Malaya 
50603 Kuala Lumpur
Malaysia

*Corresponding author; email: khloh@um.edu.my

Received: 	 23 December 2013
Accepted: 	23 June 2014


