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Abstract. Five specimens of Gymnothorax longinquus (Whitley, 1948) were collected from a fish market and 
a fish landing site in Tac Cau and Ha Tien, southern Vietnam. These specimens represent the first record of G. 
longinquus in Vietnam, and further support a previously uncertain record in Thailand. The specimens collected 
are described and illustrated. Gymnothorax longinquus may prefer muddy shallow water from northern Australia 
to the Gulf of Thailand.
Keywords: Gymnothorax longinquus, Muraenidae, new record, southern Vietnam, Gulf of Thailand

ACTA ICHTHYOLOGICA ET PISCATORIA (2020) 50 (2): 201–207

*	 Correspondence: Dr Te-Yu LIAO, 804 高雄市鼓山區蓮海路70號, Taiwan, phone: (+886) 7-5252000#5107, e-mail: (TL) swp0117@gmail.com, (WH) 
wenchien0208@gmail.com, (PT) thupt@imer.vast.vn, ORCID: (TL) 0000-0001-7588-200X, (WH) 0000-0002-9482-8188.

DOI: 10.3750/AIEP/02790

INTRODUCTION
Vietnam, a peripheral country of the coral triangle with 

diverse marine habitats along the coastline of over 3260 km, 
has the potential to maintain massive marine bioresources. 
The actual number of the muraenid species (Muraenidae), 
however, recorded in Vietnam and amounting to about 
40 species (Nguyen and Nguyen 2006, Prokofiev 2010a, 
Huang et al. 2018) is much lower compared to 75 muraenid 
species recorded in Taiwan (Ho et al. 2018, Huang et al. 
2019). The lower species number implies that the moray 
diversity of Vietnam may still be underestimated despite 
that several new muraenids and new records have been 
reported in the last decade (Prokofiev 2010b, Hibino et 
al. 2016, Huang et al. 2018, Smith et al. 2018, Prokofiev 
2020). More efforts are needed in the moray taxonomic 
research in Vietnam.

Gymnothorax longinquus (Whitley, 1948) is a rare 
moray with only few specimens and reports available 
since its description. All known specimens were collected 
from the northern part of Australia except for one from 
a Thailand fish market with uncertain capture locality 
(Böhlke and McCosker 2001). The holotype was collected 
from Queensland, Australia (Whitley 1948). In this study, 
five specimens of G. longinquus were acquired from 
Kien Giang Province in southern Vietnam, located beside 
the Gulf of Thailand. The existence of G. longinquus 

in southern Vietnam may further support the previous 
uncertain record in Thailand and the statements that 
G. longinquus is distributed through northern Australia to 
the Gulf of Thailand (Böhlke and McCosker 2001). The 
mitochondrial cytochrome oxidase subunit I (COI) gene 
of these five specimens was also sequenced to prove 
the identification and to provide molecular inference for 
future research.

MATERIAL AND METHODS
A total of five specimens of Gymnothorax longinquus 

were collected from Kien Giang Province during the fish 
faunal survey in September 2017. Three specimens were 
from a fish market in Tac Cau and two specimens were from 
a fish landing site in Ha Tien. A piece of muscle tissue was 
cut and preserved in 95% ethanol until DNA extraction. 
Specimens were then fixed in 10% formalin, transferred 
to 70% ethanol for permanent preservation deposited 
in the Department of Oceanography, National Sun Yat-
sen University, Kaohsiung (museum number prefix: 
DOS). Morphometric measurements followed Böhlke 
et al. (1989), expressed as proportion in total length 
(TL) or head length (HL). Vertebral counts followed the 
terminology of Böhlke (1982), expressed as predorsal-
preanal-total vertebrae. The dentition was determined 
under a stereomicroscope; the dental terminology 
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followed that used in Böhlke and Randall (2000). The sex 
was determined by examining the gonads. 

A fragment of 673 bp of COI gene was amplified by 
polymerase chain reactions (PCR) using universal primers 
designed by Ward et al. (2005) and DNA extracted from 
muscle tissue. DNA extraction and the thermal profiles 
of PCR followed Huang et al. (2019). COI sequences 
of two G. longinquus (Accession number HM376361 
and FOAO2098-19) and four morphologically similar 
muraenid species were obtained from GenBank and 
BOLD online databases for the reconstruction of the 
phylogeny tree, including Gymnothorax pseudothyrsoideus 
(Bleeker, 1853) (KU942770, AMS063-06), Gymnothorax 
taiwanensis Chen, Loh et Shao, 2008 (KU893015, 
KU942771), Gymnothorax tile (Hamilton, 1822) 
(MF588548, MF588552), and Strophidon dorsalis (Seale, 
1917) (HM422422, HQ564522). A maximum likelihood 
(ML) tree was reconstructed using MEGA version 
X (Kumar et al. 2018) based on the best selected 
GTR + I substitution model and a 1000 replicate bootstrap 
probability analysis (Felsenstein, 1985). Uropterygius 
macrocephalus (Bleeker, 1864) (MH400961) and 
Uropterygius micropterus (Bleeker, 1852) (MF190292) 
were used as outgroups. New generated COI sequences 
in this study were submitted to GenBank with accession 
numbers MK777090, MN399155–MN399158.
Material examined. Gymnothorax longinquus: 
DOS 05881, n = 3, 554–610 mm TL, Tac Cau, Kien Giang 
Province, Vietnam; 09°52′21.3′′N, 105°07′38.0′′E, 18 
September 2017; Coll. W.-C. Huang. DOS 06038, n = 2, 
627–702 mm TL; Ha Tien, Kien Giang Province, Vietnam; 
10°22′43.2′′N, 104°29′06.6′′E, 23 September 2017; Coll. 
W.-C. Huang. 

RESULTS
Brief description of specimens in this study. Body 
moderately stout, tail tapering (Fig. 1), depth at gill 
opening 13.7–17.9 and at anus 17.6–22.1 in TL (Table 
1). Anus slightly posterior to mid-body, preanal length 
1.9–2.0 in TL. Dorsal fin moderately high, origin anterior 
to gill opening, predorsal length 1.3–1.5 in HL. Anal fin 
low, originating immediately behind anus. Gill opening 
slightly below midline of body. Head moderately 
elongated, 7.5–7.8 in TL. Eyes slightly closer to corner 
of mouth rather than tip of snout, diameter 10.9–13.8 in 
HL. Snout short and stout, 5.9–6.6 in HL. Jaws subequal, 
2.3–2.5 in HL, lower jaw slightly longer in our specimens, 
teeth not visible when mouth closed. Anterior nostril at 
snout tip, tubular, shorter than eye radius; posterior nostril 
as pore with raised rim, above and posterior to anterior 
margin of eye.

Head pores typical, 3 supraorbital pores; 4 infraorbital 
pores; 6 mandibular pores; 1–4 branchial pores 1 (1), 
2 (8), 4 (1) (counts on both sides of body, two counts for 
each specimen) above and before gill opening. Predorsal 
vertebrae 5 (4)–6 (1), preanal vertebrae 58 (3), 59 (1), 62 
(1), total vertebrae 128 (1), 129 (1), 130 (1), 131 (1), 134 (1).

Dentition (Fig. 2): teeth smooth, strong, and slightly 
retrorse. All teeth uniserial in our specimens. Intermaxillary 

teeth plate with 5–7 large teeth each side peripherally 5 
(2), 6 (7), 7 (1) (counts on both sides of upper jaw) and 
1–3 [1 (1), 2 (1), 3 (3)] slender teeth medially. Maxillary 
teeth 11 (1), 12 (1), 13 (3), 14 (2), 15 (2), 16 (1) (counts on 
both sides of upper jaw), larger at the most anterior side 
and gradually smaller posteriorly. Vomerine teeth 2 (1), 3 
(1), 7 (1), 9 (1), 12 (1), small and stout. Dentary teeth 18 
(2), 19 (2), 20 (2), 22 (4) (counts on both sides of lower 
jaw), first 4 large and long, remaining teeth obviously 
smaller, with same size posteriorly.

Color of fresh specimens (Fig. 1): whole body 
uniformly dark brown with irregularly scattered pale 
blotches. Pale blotches light gray to cream, depending on 
specimens. Fin margin darker, especially at posterior part 
of tail. Head pores with fine dark rims. Inner mouth same 
color with body. Gular folds slightly darker. Corner of 
mouth and gill opening not dark (although not significant 
in the figure). Iris of eye yellowish.
Phylogenetic analysis. The topology of ML tree revealed 
that all sequences generated in this study clustered with 
two Gymnothorax longinquus sequences from Cape 
York (HM376361) and Channel Island (FOAO2098-
19) in northern Australia, confirming the morphological 
identification of the Vietnamese specimens (Fig. 3). All 
species are monophyletic with the smallest inter-species 
genetic distance 19.3% between G. longinquus and G. tile. 
Gymnothorax longinquus is a sister group of G. tile, 
G. pseudothyrsoideus, and S. dorsalis.

DISCUSSION
Gymnothorax longinquus is a poorly known moray 

with only eight specimens recorded in previous studies 
since its description. Before the presently reported study, 
seven out of eight specimens were from the northern areas 
of Australia. The only record out of Australian water was 
reported by Böhlke and McCosker (2001) from a fish 
market in Thailand with an emphasis on uncertain capture 
location. Imamura (2013) has already recorded a 540 mm 
G. longinquus specimen (Museum ID: KAUM–I. 33142) 
off Chantha Buri in Thailand but it was misidentified as 
G. pseudothyrsoideus. Gymnothorax longinquus was 
also reported as Gymnothorax sp. by Hibino (2017) from 
Panay Island in the Philippines based on a 770.5 mm 
specimen (KAUM–I. 91755). Our morphological and 
molecular analyses show the five specimens from Vietnam 
are G. longinquus. Based on our results and previous 
records (Böhlke and McCosker 2001, Imamura 2013, 
Hibino 2017), the distribution range of G. longinquus is 
further extended to the Gulf of Thailand. The gulf is rich 
with sediments and the water depth is relatively shallow 
(58 m on average and 85 m in maximum) (Khongchai et 
al. 2003). Therefore, G. longinquus may prefer to inhabit 
muddy shallow water.

The majority of morphometric measurements and 
meristic counts conform to those in Böhlke and McCosker 
(2001) and Böhlke and Smith (2002), except for smaller 
eye diameter (10.9–13.8 vs. 9.4–11 in references) and 
the anus slightly posterior to mid-body (vs. anus at 
mid-body). The differences may attribute to individual 
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variations among geographic regions or differences in 
measurers. No mature specimens have been identified 
in either previous or this study (Böhlke and McCosker 
2001). Böhlke and McCosker (2001) indicated that the 
muscles of all preserved specimens they examined were 
unevenly contracted, giving a curious “lumpy” surface to 
the body. However, all our preserved specimens have soft 
and smooth surfaces.

Four morphologically similar species, 
G. pseudothyrsoideus, G. taiwanensis, G. tile, and 
S. dorsalis characterized by gray to dark brown body 
with pale blotches or obscure reticular pattern, short 
anterior nostril, and blunt snout, may be confused with 
G. longinquus. Gymnothorax pseudothyrsoideus is most 
similar to G. longinquus, with overlapping of most 
morphometrics and meristics. However, G. longinquus 

Fig. 1. Fresh specimens of Gymnothorax longinquus from southern Vietnam; lateral view (A), DOS 06038-1 (627 mm); 
lateral view of head (B), DOS 06038-2 (702 mm)
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can be distinguished from G. pseudothyrsoideus by having 
shorter teeth (vs. slender and pointed) and dark fin margin 
(vs. white fin margin at posterior tail) (Chen et al. 1994). 
Gymnothorax longinquus differs from G. taiwanensis in 
dentition (uniserial vs. biserial in dentary and vomerine 
teeth) and vertebral formula (preanal and total vertebrae 
58–62 and 128–137, respectively, vs. 55–56 and 117–
121) (Böhlke and McCosker 2001, Chen et al. 2008). 
Gymnothorax tile is characterized by 7–12 predorsal 

vertebrae and two rows of peripheral intermaxillary 
teeth (Mohapatra et al. 2017). The most distinguishable 
characters between G. longinquus and S. dorsalis are the 
position of eyes (at mid-jaw vs. closer to the tip of snout), 
dentition (dentary teeth biserial in S. dorsalis), preanal 
length (50.5%–51.9% vs. 41.0%–44.3% of TL), and 
vertebral formula (predorsal, preanal, and total vertebrae 
8–9, 66–69, 164–167, respectively, in S. dorsalis) (Loh 
et al. 2015).

Fig. 2. The dentition of Gymnothorax longinquus, DOS 06038-1, 627 mm; upper jaw (A), lower jaw (B); dotted-line 
circles represent the missing teeth 

DOS06038-2 (MN399158)
DOS05881-3 (MN399156)
G. longinquus (HM376361)
G. longinquus (FOAO2098-19) 
DOS06038-1 (MN399157) 
DOS05881-1 (MK777090) 
DOS05881-2  (MN399155)

G. tile (MF588552) 
G. tile (MF588548)

S. dorsalis (HQ564522)

G. pseudothyrsoideus (AMS063-06)
G. taiwanensis (KU942771)
G. taiwanensis (KU893015)
U. macrocephalus (MH400961)

U. micropterus (MF190292)

100

100

100

100

100

80

61

100

0.1

S. dorsalis (HM422422) 
G. pseudothyrsoideus (KU942770)

Fig. 3. The maximum likelihood tree based on GTR + I model of the partial COI gene sequences with Uropterygius 
macrocephalus and U. micropterus as outgroups; numbers beside the internal branches are bootstrap values; bootstrap 
values below 50 are not shown



Huang et al.206

ACKNOWLEDGMENTS
We are grateful to Hong-Ming Chen (NTOU) for helping 

in sex determining; Hsuan-Ching Ho (NMMBA) and 
Sung-Yu Tsai (NSYSU) for their assistance in radiographing 
specimens; and Pham Van Chien (IMER) for his help 
in collections. This study was funded by the National 
Foundation for Science and Technology Development 
of Vietnam (NAFOSTED) under grant number 106.06-
2018.31 and the Ministry of Science and Technology of 
Taiwan (104-2611-M-110-004; 105-2923-B-110-001-
MY3; 106-2611-M-110-008) to the Taiwanese authors.

REFERENCES
Böhlke E.B. 1982. Vertebral formulae for type specimens 

of eels (Pisces: Anguilliformes). Proceedings of the 
Academy of Natural Sciences of Philadelphia 134: 
31–49.

Böhlke E.B., McCosker J.E., Böhlke J.E. 1989. Family 
Muraenidae. Pp. 104–206. In: Böhlke E.B. (ed.) Fishes 
of the western North Atlantic. Part 9. Vol. 1. Memoirs 
of the Sears Foundation for Marine Research (Yale 
University), New Haven, CT, USA.

Böhlke E.B., McCosker J.E. 2001. The moray eels of 
Australia and New Zealand, with the description 
of two new species (Anguilliformes: Muraenidae). 
Records of the Australian Museum 53 (1): 71–102. 
DOI: 10.3853/j.0067-1975.53.2001.1325

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 (1): 89–173.

Chen H.-M., Loh K.-H., Shao K.-T. 2008. A new 
species of moray eel, Gymnothorax taiwanensis 
(Anguilliformes: Muraenidae) from eastern Taiwan. 
The Raffles Bulletin of Zoology 19: 131–134.

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.

Felsenstein J. 1985. Confidence limits on phylogenies: 
An approach using the bootstrap. Evolution 39 (4): 
783–791. DOI: 10.2307/2408678

Hibino Y. 2017. Gymnothorax sp. P. 30. In: Motomura 
H., Alama U.B., Muto N., Babaran R., Ishikawa 
S. (eds.) Commercial and bycatch market fishes of 
Panay Island, Republic of the Philippines. Kagoshima 
University Museum, Kagoshima, Japan; University of 
the Philippines Visayas, Iloilo, Philippines; Research 
Institute for Humanity and Nature, Kyoto, Japan.

Hibino Y., Nguyen V.Q., Kimura S. 2016. First record of 
Gymnothorax minor from Vietnam (Anguilliformes: 
Muraenidae). Biogeography 18: 63–66.

Ho H.-C., Smith D.G., Tighe K.A., Hibino Y., 
McCosker J.E. 2018. Checklist of eels of Taiwan 
(orders Anguilliformes and Saccopharyngiformes): 

An update. Zootaxa 4454 (1): 5–17. DOI: 10.11646/
zootaxa.4454.1.3

Huang W.-C., Chen H.-M., Liao T.-Y. 2019. Revalidation 
of a moray eel, Gymnothorax mucifer Snyder, 1904 
(Teleostei: Anguilliformes: Muraenidae), with a 
revised distribution. Zootaxa 4559 (1): 151–165. DOI: 
10.11646/zootaxa.4559.1.6

Huang W.-C., Nguyen V.Q., Liao T.-Y. 2018. 
First record of the snowflake-patched moray 
Gymnothorax niphostigmus Chen, Shao, et Chen, 
1996 (Anguilliformes; Muraenidae) in Vietnam and 
its validity confirmed by DNA barcoding. Journal of 
Applied Ichthyology 34 (3): 687–690. DOI: 10.1111/
jai.13684

Imamura H. 2013. Gymnothorax pseudothyrsoideus. P. 
21. In: Yoshida T., Motomura H., Musikasinthorn P. 
Matsuura K. (eds.) Fishes of northern Gulf of Thailand. 
National Museum of Nature and Science, Tsukuba; 
Research Institute for Humanity and Nature, Kyoto; 
Kagoshima University Museum, Kagoshima, Japan.

Khongchai N., Vibunpant S., Eiamsa-Ard M., 
Supongpan M. 2003. Preliminary analysis of 
demersal fish assemblages in coastal waters of the 
Gulf of Thailand. Pp. 249–262. In: Silvestre G. (ed.) 
Assessment, management and future directions for 
coastal fisheries in Asian countries. WorldFish Center 
Conference Proceedings No. 67.

Kumar S., Stecher G., Li M., Knyaz C., Tamura K. 
2018. MEGA X: molecular evolutionary genetics 
analysis across computing platforms. Molecular 
Biology and Evolution 35 (6): 1547–1549. DOI: 
10.1093/molbev/msy096

Loh K.-H., Shao K.-T., Ho H.-C., Lim P.-E., Chen H.-
M. 2015. A new species of moray eel (Anguilliformes: 
Muraenidae) from Taiwan, with comments on related 
elongate unpatterned species. Zootaxa 4060 (1): 30–
40. DOI: 10.11646/zootaxa.4060.1.5

Mohapatra A., Smith D.G., Ray D., Mishra S.S., 
Mohanty S.R. 2017. Gymnothorax pseudotile sp. 
nov. (Muraenidae: Muraeninae) from Bay of Bengal 
India. Zootaxa 4286 (4): 586–592. DOI: 10.11646/
zootaxa.4286.4.11

Nguyen N.T., Nguyen V.Q. 2006. Đa dạng sinh học 
và giá trị nguồn lợi cá rạn san hô biển Việt Nam. 
[Biodiversity and living resources of the coral reef 
fishes in Vietnam marine waters.] Khoa Học Và Kỹ 
Thuật, Hanoi, Vietnam. [In Vietnamese.] 

Prokofiev A.M. 2010a. Additions to the species 
composition of morays of the Bay of Nha Trang 
(South China Sea, central Vietnam) (Anguilliformes: 
Muraenidae). Journal of Ichthyology 50 (1): 38–43. 
DOI: 10.1134/S0032945210010054

Prokofiev A.M. 2010b. Two new species of fishes 
from families Muraenidae (Anguilliformes) and 
Mugiloididae (Perciformes) from the waters of 
Vietnam. Journal of Ichthyology 50 (8): 580–589. 
DOI: 10.1134/S0032945210080023

Prokofiev А.М. 2020. Novyj vid muren roda Strophidon 
(Muraenidae) iz Vetnama. [New species of the genus 

https://doi.org/10.3853/j.0067-1975.53.2001.1325
https://doi.org/10.2307/2408678
https://doi.org/10.11646/zootaxa.4454.1.3
https://doi.org/10.11646/zootaxa.4454.1.3
https://doi.org/10.11646/zootaxa.4559.1.6
https://doi.org/10.1111/jai.13684
https://doi.org/10.1111/jai.13684
https://doi.org/10.1093/molbev/msy096
https://doi.org/10.11646/zootaxa.4060.1.5
https://doi.org/10.11646/zootaxa.4286.4.11
https://doi.org/10.11646/zootaxa.4286.4.11
https://doi.org/10.1134/S0032945210010054
https://doi.org/10.1134/S0032945210080023


New record of Gymnothorax longinquus from Vietnam 207

Strophidon (Muraenidae) from Vietnam.] Voprosy 
ihtiologii 60 (2): 127–133. [In Russian.] DOI: 
10.31857/S0042875220020216

Smith D.G., Hibino Y., Ho H.-C. 2018. Two new elongate 
unpatterned moray eels from Taiwan and Vietnam, 
with notes on two congeners (Anguilliformes: 
Muraenidae). Zootaxa 4454 (1): 33–42. DOI: 
10.11646/zootaxa.4454.1.5

Ward R.D., Zemlak T.S., Innes B.H., Last P.R., Hebert 
P.D. 2005. DNA barcoding Australia’s fish species. 
Philosophical Transactions of the Royal Society of 
London B: Biological Sciences 360 (1462): 1847–
1857. DOI: 10.1098/rstb.2005.1716

Whitley G.P. 1948. Studies in ichthyology. No. 13. 
Records of the Australian Museum 22 (1): 70–94. 

Received: 5 September 2019
Accepted: 4 November 2019

Published electronically: 1 June 2020

https://doi.org/10.31857/S0042875220020216
https://doi.org/10.11646/zootaxa.4454.1.5
https://doi.org/10.1098/rstb.2005.1716



