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ABSTRACT

This paper presents the first record of the strict snake eel, Xyrias revulsus (Jordan & Snyder, 1901), from
Vietnamese waters. Eleven specimens were collected at a local fishing port in northern Nha Trang. Xyrias
revulsus is distinguished from its congeners by a combination of the characters: a tail length shorter than the
head and trunk (tail length 2.1-2.2 in TL; head length 8.6-9.8 in TL), an acute and short snout (6.0-7.6 in
HL), and elongate jaws (upper jaw 2.4-2.5 in HL). The dorsal fin origin is well behind the pectoral fin tip, and
the pectoral fin is moderately developed. Fresh coloration is pale brown with dark brown spots on the dorsal
surface above the lateral midline, fading to pale on the ventral surface. The teeth are sharp, needle-like, and
slightly recurved on the jaws and vomer. The vertebral count is 17-18 predorsal, 79-81 preanal, and 162—
164 total vertebrae (n = 2). This paper provides morphological data, a detailed description, and photographs
of the species, thereby extending its distributional range.
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Introduction

The family Ophichthidae (snake eels and
worm eels) comprises 62 genera and 371
species worldwide [1]. The genus Xyrias
(subfamily Ophichthinae) includes five distinct
species globally: X. anjaalai Augustina, Sreeram,
Sukumaran, Jose & Sreekumar, 2020; X. chioui
McCosker, Chen & Chen, 2009; X. guineensis
(Blache, 1975); X. multiserialis (Norman, 1939),
and X. revulsus Jordan & Snyder, 1901 [2—4].
This genus has the following characteristics: tail
slightly shorter than head and trunk; jaws
elongate, a reduced or better developed
pectoral fin, its length fitting six or more times in
head length; dorsal fin origin above or slightly
behind pectoral fin tip; teeth strong, and
elongate fangs, jaws teeth not extremely
enlarged; those of vomer largest, uniserial, and
nearly continuous with those of intermaxillary,
upper jaw teeth multiserial [2, 3, 5-8]. They are
believed to be uncommon, with only a limited
number of specimens in museum collections,
and many species have been described based on
a small number of specimens or single
individuals [2, 3]. In Viet Nam, 12 genera and 36
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species of the family Ophichthidae have been
recorded, with four new species and five new
records described in recent years, suggesting
high diversity. Xyrias revulsus is a deepwater
species known to have a broad geographic range
in the Indo-west Pacific region, from Japan to
South Africa, including the northeast and
eastern parts of the South China Sea, such as
Taiwan and the Philippines [2—4, 9-11].
However, none of the records were from Viet
Nam for a period of more than 20 years [12-22].
Recently (2019-2024), eleven individuals of X.
revulsus were collected by the first author from
Luong Son fishing port (Nha Trang), which
represents the first record of Vietnam. Herein,
we provide a detailed description of the species
based on the newly collected specimens.

Materials and methods

The sample collected from local fishermen
caught at Luong Son fishing port, Nha Trang
City (Fig. 1), dead specimens relaxed were fixed
in 10% formalin solution and later preserved in
70% ethanol for long-term preservation.
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Figure 1. Map of the collected specimens Xyrias revulsus Jordan & Snyder

Measurements are straight-line, made either
with a 1,500 mm ruler with 0.5 mm gradations
for total length (TL) and tail length (recorded to
the nearest 0.5 mm), or with a digital caliper for

all other measurements (to the nearest 0.1
mm). Body length (pre-anal length) comprises
head and trunk lengths. Head length (HL) is
measured from the snout tip to the posterior
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margin of the gill opening; trunk length is taken
from the end of the head to mid-anus, and
maximum body depth does not include the
median fins [2]. Head pore terminology follows
[11]: supraorbital pores (SO); infraorbital pores
(10); preoperculomandibular pores (POM);
supratemporal pores (ST); median frontal pores
(F). Alcian blue was used to stain the skin of
most specimens to ensure precise counts of the
pores. Radiographs were taken using a digital
X-ray machine at the National Museum of
Marine Biology & Aquarium, Taiwan, with pins
inserted at origin of dorsal and anal fins.
Vertebral counts were made from digital
radiograph photographs [23].

The specimens are deposited at the
Institute of Oceanography, Nha Trang, Vietnam
(OIM-E). Data used for comparison were either
taken from the specimens examined by the
authors and various publications [2—4].

Results and discussion

- Order: Anguilliformes

- Family: Ophichthidae Giinther, 1870

- Genus: Xyrias Jordan & Snyder, 1901

- Xyrias revulsus Jordan & Snyder, 1901
(Figs. 2—3, Tables 1-2)

- English name: Strict snake eel

- Vietnamese name: C4 chinh ran dau nhon

Synonymy

Xyrias revulsus Jordan & Snyder, 1901. -
Jordan & Snyder (1901) [24]: 868 (type locality:
Near Misaki, Japan. Holotype (unique): CAS-SU
6476).- McCosker (1977) [25]: 84 (description
of the osteological characters). - Asano (1984)
[26]: 31 (short description). - McCosker (1998)
[2]: 12 (short description). - McCosker (2000)
[27]: 586 (checklist). - Shinohara et al. (2001)
[28]: 293 (checklist). - Nakabo (2002) [29]: 220
(short description). - McCosker et al. (2006)
[30]: 277 (short description).- McCosker et al.
(2009) [3]: 61 (comment characters). - Zhang et
al. (2010) [31]: 349 (short description). - Larson
et al. (2013) [32]: 29 (annotated checklist). -
McCosker (2014) [33]: 339 (provisional list). -
Ho et al. (2015) [20]: 176 (annotated checklist).

- Hibino (2019) [34]: 153 (short description). -
Augustina et al. (2020) [4]: 585 (comparative
characters). - Psomadakis et al. (2020) [35]: 279
(short description). - McCosker (2022) [21]: 134
(short description).

Material examined

11 specimens, OIM-E.55859 (4), 514-763
mm TL, 13 April 2019. OIM-E.55860 (4), 523—
610 mm TL, 20 April 2019. OIM-E.55861 (2),
726-1107.5 mm TL, 20 June 2020. OIM-
E.55862 (1), 706 mm TL, 04 July 2024. All
collected at Luong Son fishing port, ca.
12°20°07”N, 109°12’15”E, northern Nha Trang,
Khanh Hoa Province, Vietham, bottom trawl,
depth ca. 120-180 m off southeast coast,
collected by Q. V. Vo.

Description

An elongate species of Xyrias (Fig. 2), its
depth at gill openings 36.5-40.3 in TL; body
cylindrical for most of its length, becoming
laterally compressed in posterior tail region;
hard and pointed tail tip without caudal fin. Tail
slightly shorter than head and trunk; tail length
2.1-2.2 and length head 8.6-9.8 in TL. Dorsal-fin
origin well behind pectoral fin tips, 6.3—7.2 in TL;
pectoral fins not elongate, moderately short, its
length 4.8-7.2 in HL. Snout is acute when
viewed from above and short, its length 6.0-7.6
in HL; eye is small, its diamater 6.6-9.1 in HL, the
center of the eye before middle of the upper
jaw; jaws are its length 2.4-2.5 in HL, with the
lower jaw included within the snout. Anterior
nostril a short tube and laterally directed, with a
minute flap on its rim; posterior nostril opens
into mouth along outer margin of upper jaw,
and covered by a flap extending to anterior
margin of eye. Interorbital space flat, narrow
and slightly wider than eye; dorsal surface of
head flat, no brow at intersection of uppermost
postorbital bone and frontal bone from mid-
head to snout tip. Skin slightly wrinkled on head
behind preopercular and chin. Head pores
inconspicuous, SO1+4,104+2,POM6 + 2 (a
specimen 7+2); lateral-line pores before gill
opening 9-11, before dorsal fin 1620, before
anal fin 74-86, and total 147—-156.
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Figure 2. Xyrias revulsus Jordan & Snyder; a - OIM-E.55859, 664 mm TL, fresh specimen, whole body, arrows
point to the dorsal fin origin (DFO) and anal fin origin (AFO), respectively; b - OIM-E.55860, 1107.5 mm TL,
close-up of the lateral head view

Teeth slender, slightly recurved and needle-
like (Fig. 3); intermaxillary bearing a pair of fang-
like teeth at front, following by two pairs and a
small tooth in the middle, then a gap along
ethmoidal midline. Vomerine teeth uniserial, with
4-5 larger teeth at anterior portion and 8-9
smaller teeth at posterior portion. Maxillary with
an outer row of close-set teeth and inner portion
with broad band of multiple rows of teeth, two
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rows of teeth from front to level of 3rd vomerine
tooth, a 3rd row begins at level of 4th vomerine
tooth, and posterior portion with 5-7 irregular,
narrowly-spaced rows. Lower jaw uniserial,
anterior teeth large and widely-spaced, becoming
smaller and narrowly-spaced at posterior portion.
Vertebrae: pre-dorsal vertebrae 16—17, preanal
vertebrae 77-81, and total vertebrae 160-162
(n = 2); MVF 17-79-161.

Figure 3. The dentition of Xyrias revulsus Jordan & Snyder, OIM-E.55859, 738 mm TL;
(a) upper jaw and vomer; (b) lower jaw

Coloration

When fresh, dorsal portionlight brown with
numerous irregular dark-red brown spots on
back and sides. Ventral side paler without
marks. Dorsal fin pale brown and anal fin paler;

pectoral fin dark brown with spots and a pale
margin. In the preservative (alcohol) condition,
body yellowish to brown, darker dorsally, and is
covered with numerous small to medium
brown spots along dorsolateral surface and
extending to below lateral line; fine dark brown
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spots on snout, nape, cheeks, and lower jaw; Specimens examined are 514—1,107.5 mm
pectoral fin brown with spots, dorsal and anal  TL; the largest specimen is a ripe female with
fins pale brown. loose eggs. Other specimens are either unripe

females or males with maturity stage cannot be
Size determined.

Table 1. Morphometric and meristic data of Xyrias revulsus Jordan & Snyder
and Xyrias anjaalai Augustina, Sreeram, Sukumaran, Jose & Sreekumar

Xyrias anjaalai
Characters - I — —
Viet Nam Indo-Pacific India

TL (mm) 514-1107.5 644-1128 425-900
Proportions Mean (Range) SD Range Range
As % of TL
Preanal length (head and trunk) 52.1(51.2-53.7) 1.2 - 46.3-56.9
Head length (HL) 10.9 (10.2-11.6) 0.5 10.4-11.0 10.5-12.1
Pre-dorsal length 14.8 (13.9-15.8) 0.6 - 16.4-18.9
Trunk length 41.2 (40.3-42.2) 1.2 - 40.5-44.8
Tail length 47.9 (46.3-48.8) 1.2 45.5-47.6 41.2-47.2
Body depth at gill opening 2.6(2.5-2.7) 0.1 2.3-2.8 1.7-2.9
Body width at gill opening 2.3 (2.0-2.8) 0.2 - -
Body depth at mid-anus 2.4(2.2-2.6) 0.1 - 1.7-2.9
Body width at mid-anus 2.2 (1.9-2.5) 0.2 - -
As % of HL
Snout length 14.4 (13.2-16.7) 1.1 16.4-18.9 14.4-15.9
Eye diameter 8.0 (6.6-9.1) 0.9 - 7.6-10.5
Interorbital width 7.4 (6.7-10.0) 1.0 - -
Upper-jaw length 40.4 (37.9-42.2) 1.3 - 46.0-56.9
Low-jaw length 37.9 (36.3-40.2) 1.3 - 41.9-554
Gill-opening height 13.1(10.5-15.6) 14 - -
Interbranchial distance 13.7 (11.9-14.4) 0.7 - -
Pectoral-fin length 17.3 (14.0-21.0) 2.3 16.4-18.9 22.5-26.9
Pectoral-fin base 8.0 (6.5-9.2) 0.8 - 7.0-10.8
Meristics
SO 441 - 441
10 442 - 442
POM 6 (rarely 7)+2 - 5+2
Lateral-line pores before gill-opening 9-11 - 7-10
Lateral-line pores before dorsal fin 16-19 - 17-22
Lateral-line pores before anal fin 76—-86 - 71-78
Total pores 147-156 - -
Pre-dorsal vertebrae 16-17 - 18-21
Preanal vertebrae 77-81 - 73-76
Total vertebrae 160-162 155-160 147-149

Note: *This study; ’McCosker (1998) [2]; 3Augustina et al. (2020) [4]; -: no data is available.
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Table 2. Compare the selected morphometric and meristic data of species Xyrias

Species
X. X. X. chioui X. anjaalai
Characters guineensis | multiserialis| X. revulsus Jordan | McCosker, |Augustina, Sreeram,
(Blache, | (Norman, & Snyder,1901 Chen & Sukumaran, Jose &
1975) 1939) Chen, 2009 | Sreekumar, 2020
Head length in TL 10.8-11 7.2-7.8 9.1-9.6 |8.6-9.8 8.1 8.2-9.5
Tail length in TL 1.8-1.9 2.2 2.1-2.2 |2.1-2.2 2.1 2.1-2.4
Upper jaw length in HL - - - 2.4-2.5 2.6 1.8-2.3
Snout length in upper jaw 2.0 23-29 | 2.7-34 |24-31| 2.7 3.0-3.7
length
Eye diameter in snout length 2.5 1.9-2.5 2.0-2.8 |1.5-2.1 2.3 1.4-2.0
Pectoral fin in HL 6.2-6.5 3.6-4.3 5.3-6.1 |4.8-7.2 5.8 3.7-4.5
No. of vertebrae 194-199 | 140-141 | 155-160 |160-164 126 147-149
Body, Body, Body, head
. head and | head and Body, head and and tail Body, head and tail
Coloration I I L ) .
tail with tail with tail with spots without with spots
spots spots spots
Resources McCosker | McCosker | McCosker | This | McCosker et| Augustina, et al.
(1998) [2] | (1998) [2] | (1998) [2] | study |al. (2009) [3] (2020) [4]
Discussion jaws and vomer are also different among these

The morphometric and meristic characters of
the specimens collected from Vietnam agree well
with those described in other regions [2, 3, 24].
Compared to the data from these (2, 3, 24], the
Vietnamese specimens have a shorter snout
length (13.2-16.7 vs. 16.4-18.9% HL and slightly
more total (160-162 vs. 155-160). Xyrias revulsus
is similar to species in the group that have the
body, head, and tail covered with numerous small
to medium brown spots, but can be distinguished
from X. anjoalai Augustina, Sreeram, Sukumaran,
Jose & Sreekumar, 2020 by having a shorter
predorsal length, shorter upper-jaw length,
shorter pectoral-fin length, but a higher number
of total vertebrae (Tables 1 & 2). X. revulsus can
be distinguished from X. guineensis (Blache,
1975) by having a head and trunk longer than tail,
while it is the opposite for the latter species;
fewer total number of vertebrae (160-162 vs.
194-199). X. revulsus differs from X. multiserialis
(Norman, 1939) by head length and pectoral fin
length being shorter, the number of total
vertebrae being more than (160-162 vs. 140-
141) (Table 2). Moreover, the tooth
arrangements and number of tooth rows on the

species [2—4].

The genus Xyrias is restricted to the Indo-
Pacific [4, 6-8, 24], and X. revulsus is known to
occur at depths of 146-209 m [2]. The species
was originally described from a unique specimen
from near Misaki, Japan, and is believed to be
rare, as very few individuals have been
encountered, with only a few kept in museums.
According to [2, 3], X. revulsus is widespread in
the Indo-Pacific region, spanning from Japan to
South Africa. However, there have been no
records of its occurrence in Vietnamese waters;
the main reason for this previous lack of records
in Vietnam could be the difficulty of sampling
from deep waters. This paper provides the first
record of the species in Vietnam and extends its
known distribution to the western part of the
East Sea of Vietnam.

Acknowledgements: \We are grateful to Institute
of Oceanography, support and encouragement
work. The National Museum of Marine Biology &
Aquarium, Taiwan, supported the radiography
facilities. This study supported by the Vietnam
Academy of Science and Technology (Code:
DL0000.03/26-28).



Vo Van Quang et al./Vietnam Journal of Marine Science and Technology

References

(1]

(2]

(3]

(4]

(5]

(6]

(7]

(8]

R. Fricke, W. N. Eschmeyer, and J. D. Fong,
Eschmeyer's Catalog of Fishes: Genera/Species
by Family/Subfamily, 2025. [Online]. Available:
https://researcharchive.calacademy.org/resea
rch/ichthyology/catalog/SpeciesByFamily.asp
[accessed: September 7, 2025].

J. E. McCosker, “Snake-eels of the genus Xyrias
(Anguilliformes: Ophichthidae),” Cybium, vol. 22,
no. 1, pp. 7-13, 1998. DOI: 10.26028/cybium/
1998-221-001.

J. E. McCosker, W. L. Chen, and H. M. Chen,
“Comments on the snake-eel genus Xyrias

(Anguilliformes:  Ophichthidae)  with  the
description of a new species,” Zootaxa,
vol. 2289, no. 1, pp. 61-67, 2009. DOI:

10.11646/z00taxa.2289.1.6.

T. A. Augustina, M. P. Sreeram, S. Sukumaran, A.
Jose, and K. M. Sreekumar, “A new deep-water
species of snake eel, Xyrias anjaalai sp. nov.
(Anguilliformes:  Ophichthidae), from the
Western Indian Ocean,” Zootaxa, vol. 4822,
no. 4, pp. 577-587, 2020. DOI: 10.11646/
zootaxa.4822.4.7.

J. E. McCosker, “Ophichthidae: Shrimp eels,
worm eels and sand eels,” in FAO Species
Identification Guide for Fishery Purposes: The
Living Marine Resources of the Eastern Central
Atlantic, vol. 3, part 1, K. Carpenter and N. D.
Angelis, Eds. Rome, Italy: Food and Agriculture
Organization of the United Nations, 2016,
pp. 1654-1666.

J. Blache, “Contribution a la connaissance des
Poissons anguilliformes de la cote occidentale
d’Afrique. 15e note: Compléments aux familles
des Muraenidae, des Heterenchelyidae et des
Ophichthidae,” Bulletin de I'Institut Fondamental
d’Afrique Noire (Série A) Sciences Naturelles, vol.
37, pp. 708-740, 1975.

J. Norman, Fishes. The John Murray Expedition
1933-34: Scientific Reports, vol. 7, pp. 1-116,
1939.

D. G. Smith and J. E. McCosker, “Ophichthidae:
Snake eels, worm eels,” in FAO Species
Identification Guide for Fishery Purposes: The
Living Marine Resources of the Western Central
Pacific, vol. 3, part 1, K. E. Carpenter and V. H.
Niem, Eds. Rome, lItaly: Food and Agriculture
Organization of the United Nations, 1999,
pp. 1662-1669.

(9]

(10]

(11]

(12]

(13]

(14]

(15]

(16]

(17]

H. C. Ho, D. G. Smith, J. E. McCosker, Y. Hibino, K.
H. Loh, K. A. Tighe, and K. T. Shao, “Annotated
checklist of eels (orders Anguilliformes and
Saccopharyngiformes) from Taiwan,” Zootaxa,
vol. 4060, no. 1, pp. 140-189, 2015. DOI:
10.11646/z00taxa.4060.1.16.

J. E. McCosker, P. C. Heemstra, E. Heemstra, D.
A. Ebert, W. Holleman, and J. E. Randall, “Family
Ophichthidae (snake eels, sand eels, and worm
eels),” in Coastal Fishes of the Western Indian
Ocean, vol. 2, 2022, pp. 101-137.

J. E. McCosker, E. B. Bohlke, and J. E. Bohlke,
“Family Ophichthidae,” in Orders Anguilliformes
and Saccopharyngiformes. Fishes of the Western
North Atlantic, pt. 9, vol. 1, E. B. Bohlke, Ed. New
Haven, CT, USA: Sears Foundation for Marine
Research, Yale University, 1989, pp. 254—412.

J. J. Orsi, “A check list of the marine and
freshwater fishes of Vietnam,” Publications of
the Seto Marine Biological Laboratory, vol. 21,
no. 3-4, pp. 153-177, 1974. DOI: 10.5134/
175867.

K. H. Nguyen, Marine Fishes of Vietnam, vol. 2,
part 2: Anguillomorpha, Cyprinomorpha,
Atherinomorpha. Hanoi, Vietnam: Science and
Technics Publishing House, 1993, 176 p.
[in Vietnamese].

H. P. Nguyen and N. T. Nguyen, Checklist of
Marine Fishes in Vietnam, vol. 2: Osteichthyes,
from Elopiformes to Mugiliformes. Hanoi,
Vietnam: Science and Technics Publishing
House, 1994, 269 p. [in English and Vietnamese].
H. P. Nguyen, Fauna of Vietnam: Elopiformes,
Anguilliformes, Clupeiformes, Gonorynchiformes,
vol. 10. Hanoi, Vietnam: Science and Technics
Publishing House, 2001. [in Vietnamese].

T.T.T. Le, V. Q. Vo, P. U. V. Nguyen, T. H. H.
Tran, and C. T. Tran, “A checklist of the eels
and morays (order: Anguilliformes) in the
Vietnamese marine waters,” in Proceedings of
the 5th Scientific Conference on Ecological and
Biological Resources, Hanoi, Vietnam, 2013,
pp. 282-294.

Q. Van Vo, Y. Hibino, and H. C. Ho, “A new
species of the snake eel genus Ophichthus,
with additional records from Viet Nam
(Anguilliformes: Ophichthidae),” Zoological
Studies, vol. 58, 43, 2019. DOI: 10.6620/
75.2019.58-43.


https://researcharchive.calacademy.org/research/ichthyology/catalog/SpeciesByFamily.asp
https://researcharchive.calacademy.org/research/ichthyology/catalog/SpeciesByFamily.asp

(18]

(19]

(20]

(21]

(22]

(23]

(24]

[25]

(26]

Vo Van Quang et al./Vietnam Journal of Marine Science and Technology

H. C. Ho, “A new species of the snake eel
genus Ophichthus from Vietnam, with a new
record of Echelus polyspondylus McCosker &
Ho, 2015,” Raffles Bulletin of Zoology, vol. 69,
pp. 71-79, 2021. DOI: 10.26107/RBZ-2021-
0006.

V.V.Quang, T.T. T. Thao, T. T. H. Hoa, and T.
C. Thinh, “Species diversity and fish length in
the southern waters of Viet Nam,” CTU
Journal of Science, vol. 59, no. 2, pp. 142-153,
2023. DOI: 10.22144/ctu.jvn.2023.074. [in
Vietnamese, with English abstract].

H. C. Ho, Y. Hibino, T. T. T. Le, H. H. T. Tran, and
T. C. Tran, “Records of species of the snake eels
genus Ophichthus (family Ophichthidae) from
Vietnam,” Vietnam Journal of Marine Science
and Technology, vol. 24, no. 1, pp. 55-68, 2024.
DOI: 10.15625/1859-3097/18415.

Q. Van Vo, Y. Hibino, H. C. Ho, T. T. T. Le, and Y.
G. Seah, “Two new snake eels (Anguilliformes,
Ophichthidae, Ophichthus) from Viet Nam, with
redescriptions of O. macrochir (Bleeker) and O.
rutidoderma (Bleeker),” ZooKeys, vol. 1231, 311,
2025. DOI: 10.3897/z00keys.1231.137323.

Q. Van Vo and N. Q. Bui, “New record of
stargazer snake eel Brachysomophis cirrocheilos
(Anguilliformes: Ophichthidae) from Vietnam,”
Iranian Journal of Ichthyology, vol. 12, no. 2, pp.
140-146, 2025. DOI: 10.22034/iji.v12i2.1066.

E. B. Bohlke, “Vertebral formulae for type
specimens of eels (Pisces: Anguilliformes),”
Proceedings of the Academy of Natural
Sciences of Philadelphia, vol. 134, pp. 31-49,
1982.

D. S. Jordan and J. O. Snyder, “A review of the
apodal fishes or eels of Japan, with
descriptions of nineteen new species,”
Proceedings of the United States National
Museum, vol. 23, pp. 837-890, 1901. DOI:
10.5479/si.00963801.23-1239.837.

J. E. McCosker, “The osteology, classification
and relationships of the eel family
Ophichthidae,” Proceedings of the California
Academy of Sciences, 4th Ser., vol. 41, pp. 1—
123, 1977.

H. Asano, “Ophichthidae,” in The Fishes of the
Japanese Archipelago, vol. 1, H. Masuda, K.
Amaoka, C. Araga, T. Uyeno, and T. Yoshino,
Eds. Tokyo, Japan: Tokai University Press,
1984, pp. 30-32, pls. 33—-34, 338.

(27]

(28]

(29]

(30]

(31]

(32]

(33]

(34]

(35]

J. E. McCosker, “Ophichthidae,” in A Checklist
of the Fishes of the South China Sea, J. E.
Randall and K. K. P. Lim, Eds., Raffles Bulletin
of Zoology, Suppl. no. 8, pp. 569-667, 2000.
G. Shinohara, H. Endo, K. Matsuura, Y.
Machida, and H. Honda, “Annotated checklist
of deepwater fishes from Tosa Bay, Japan,” in
Deep-Sea Fauna and Pollutants in Tosa Bay, T.
Fujita, H. Saito, and M. Takeda, Eds., National
Science Museum Monographs, no. 20, pp.
283-343, 2001.

T. Nakabo, Ed., Fishes of Japan with Pictorial
Keys to the Species, English ed., vol. 1. Tokyo,
Japan: Tokai University Press, 2002, pp. i—Ixi,
1-866.

J. E. McCosker, G. R. Allen, D. F. Hoese, J. E.
Gates, and D. J. Bray, “Ophichthidae,” in
Zoological Catalogue of Australia, vol. 35, part
1: Fishes, 2006, pp. 264-277.

C. G. Zhang, W. Q. Tang, D. Liu, Z. L. Zhang,
and S. Y. Zhang, Fauna Sinica. Osteichthyes:

Anguilliformes,  Notacanthiformes. Beijing,
China: Science Press, 2010, pp. i—x, 1-453.
H. K. Larson, R. S. Williams, and M. P.

Hammer, “An annotated checklist of the
fishes of the Northern Territory, Australia,”
Zootaxa, vol. 3696, no. 1, pp. 1-293, 2013.
DOI: 10.11646/zo0taxa.3696.1.1.

J. E. McCosker, “A gigantic deepwater worm
eel (Anguilliformes: Ophichthidae) from the
Verde Island Passage, Philippine Archipelago,”
in The Coral Triangle: The 2011 Hearst
Philippine  Biodiversity — Expedition, G. C.
Williams and T. M. Gosliner, Eds. San
Francisco, CA, USA: California Academy of
Sciences, 2014, pp. 333-340.

Y. Hibino, “Ophichthidae,” in Fishes of
Southern Taiwan, vol. 1, K. Koeda and H.-C.
Ho, Eds. Pingtung, Taiwan: National Museum
of Marine Biology & Aquarium, 2019, pp. 118—
154,

P. Psomadakis, H. Thein, B. C. Russell, and M.
T. Tun, Field Identification Guide to the Living
Marine Resources of Myanmar. Rome, ltaly:
Food and Agriculture Organization of the
United Nations (FAO) and Department of
Fisheries, Ministry of Agriculture, Livestock
and Irrigation, Republic of the Union of
Myanmar, 2020, pp. i—xvii, 1-694, pls. 1-58.



