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Abstract

A deep-sea species of snake eel (family Ophichthidae, subfamily Ophichthinae) Ophichthus mccoskeri sp. nov. is described
based on 6 specimens (331-447 mm total length) trawled at 314-363 m depth in Andaman waters, India. This species
is differentiated from its deep-water congeners by a combination of characters such as its large eyes, dorsal-fin origin a
short distance behind pectoral-fin tip, anal fin black posteriorly, three preopercular pores, maxillary and mandibular teeth
ending as triserial, and in a vertebral formula of 20/55/153.
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Introduction

Members of the family Ophichthidae, with two subfamilies, the Myrophinae (Worm eels) and the Ophichthinae
(Snake eels), are the most diverse and speciose of the order Anguilliformes. Currently 345 valid species are recog-
nized, Myrophinae (69) and Ophichthinae (276) (Fricke ef al. 2019). Most inhabit depths of less than 200 m, but
recent deep-sea explorations have uncovered many new species living at depths of more than 200 m (McCosker et
al. 1989; McCosker 1999; McCosker & Chen 2000; McCosker 2010; McCosker & Ho 2015; Tashiro et al. 2015;
McCosker & Psomadakis 2018; Hibino et al. 2019). They are rarely encountered in sampling because of their spe-
cialized burrowing nature. This is one reason why many are known only from their holotypes. They do not create
permanent burrows but instead rapidly burrow into the substrate using the head or tail (McCosker & Rosenblatt
1993; McCosker 2002).

In Indian coastal waters, the family Ophichthidae is represented by 17 genera and 25 species (Biswas et al.
2010; Ray et al. 2015; Mohapatra et al. 2018).

The members of the family Ophichthidae share the following characters: snake-like or worm-like in appear-
ance; body anteriorly cylindrical and laterally compressed posteriorly; snout pointed to blunt; mouth inferior to
superior; nostrils widely separated; pectoral fins present or absent; gill opening mid-lateral to ventral and the pres-
ence of overlapping branchiostegal rays. The presence or absence of median fins at the tail tip separates the two
subfamilies. In the subfamily Myrophinae the tail tip is flexible with continuous median fins, whereas the tail tip is
hard and the median fins are generally absent in the subfamily Ophichthinae (McCosker et al. 1989; McCosker &
Okamoto 2016). The subfamily Ophichthinae has 47 recognized genera (Mohapatra et al. 2018).

The genus Ophichthus Ahl, 1789 is the most species rich with more than 80 recognized species. Members of the
genus are diagnosed by the tail length, body (head and trunk) length, dorsal-fin origin above or behind gill openings,
development of the pectoral fins, moderate to well-developed eyes, tubular anterior nostrils, posterior nostrils open
into the mouth or along lower edge of lip, teeth conical and numerous uniserial to multiserial on jaws and vomer,
finless pointed tail tip, and generally uniform colour with a darker dorsal region (McCosker et al. 2012).

The new species that we describe here belongs to the subgenus Coecilophis Kaup, 1856. Nearly all deep-water
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Indo-Pacific species of Ophichthus belonging to this subgenus are generally pale and weakly pigmented and some
have a darkened snout, chin and anterior nostrils, whereas others have pale anterior nostril tubes that are much paler
than the surrounding snout (McCosker 2010; McCosker ef al. 2012). During the exploratory fishery surveys of
FORYV Sagar Sampada the first author discovered specimens of deep-water snake eels from the Andaman waters of
the Indian EEZ. This is the first report of an ophichthid eel from deep-waters of India. These specimens differs from
their congeners and we herein describe O. mccoskeri as a new species.

Materials and methods

Six specimens [331-447 mm total length (TL)] were collected during the deep-sea exploratory fishery surveys of
the Fishery Oceanographic Research Vessel (FORV) Sagar Sampada, conducted by the Centre for Marine Living
Resources and Ecology (CMLRE), Ministry of Earth Sciences (MoES), Government of India, along the continental
slope in Andaman waters. Specimens were collected using demersal trawls such as High Speed Demersal Trawl
Crustacean version HSDT(CV), EXPO model fish trawl and High Opening Trawl (HOT) operated at a depth rang-
ing from (314-363 m) at a speed of 2—3 knots. Counts, measurements and abbreviations for cephalic sensory pores
follow McCosker (2010). The specimens were photographed in fresh condition and later preserved in a 10% form-
aldehyde solution and deposited at CMLRE Referral Centre, Kochi, India.

Taxonomy

Ophichthus mccoskeri sp. nov.

Proposed common name: Black-tipped Andaman Snake eel, with reference to the colouration and type locality at
which the specimens were collected.

(Figures 1-4, Table 1)

Holotype. CMLRE 10/SS/FIS/00449 A (346 mm TL), 321 m off South Great Nicobar, India (6°38°18” N;
93°41°4.81” E) collected on September 2010 onboard FORV Sagar Sampada.

Paratypes. Five specimens (331-415 mm TL) CMLRE I0O/SS/FIS/00449 A, CMLRE 10/SS/FIS/00449 B,
off South Great Nicobar (6°37°48.84”N; 93°41°11.47”E); CMLRE 10/SS/FIS/00449 C, West Little Andaman
(10°51°32.21”N; 92°21°54.54”E); CMLRE 10/SS/FIS/00449 D, off South Nicobar (6°35°53.1”N; 93°11°12.01”E)
& CMLRE IO/SS/FIS/00449 E, off North Andaman (12°29°53.11.98”N; 93°10°12.20”E); collected from a depth
ranging from 314-363 m onboard FORV Sagar Sampada.

Diagnosis. A moderately elongate species of the genus Ophichthus, subgenus Coecilophis, with the following
combination of characters: head 13.0-14.0%, tail 54.6-56.8 %, depth at gill opening 4.0-4.7 % and dorsal-fin origin
18.4-20.5 % of total length; eyes large, its diameter almost equal to snout; pectoral fins elongate but not lanceolate,
with elongated middle most ray; rear margin of orbit in advance of rictus, with its center positioned after the mid-
point of upper jaw; posterior nostril opens along upper lip, with a small anterior flap; preoperculomandibular pores
3 + 6; teeth numerous, small and conical, biserial on maxillary with triserial ending, uniserial anteriorly and biserial
posteriorly on mandible with triserial ending, and biserial anteriorly and uniserial posteriorly on vomer; colouration
pale brown on dorsal surface and whitish below, snout tip brown with lower jaw pale; median fins and pectoral fins
colourless except anal-fin base blackened posteriorly and vertebral formula 20/55/153.

Description. Counts and measurements of the holotype (in mm): Total length 346; head 48.6; trunk 106; tail
191; predorsal distance 69.0; pectoral fin length 15.8; pectoral fin base 4.6; body depth at gill opening 16.2; body
width at gill opening 12.4; body depth at anus 11.8; body width at anus 10.3; snout length 9.5; upper jaw length
21.3; lower jaw length 20.6; eye diameter 9.0; interorbital width 5.6; gill opening height 8.1; inter-gill width 10.2;
vertebral count 19/53/150.

Body (Fig. 1) moderately elongate, cylindrical anteriorly and compressed in posterior tail region. Depth at gill
opening 4.0-4.7% in total length. Head and trunk 44.2-45.4%, head 13.0-14.0% and tail 54.6-56.8% in total length.
Snout tip moderately rounded and not elongated. Anterior nostril tubular, directed anteriorly, not reaching the snout
tip. Snout not bisected on underside by a groove. Posterior nostril opens along upper lip with a short anterior flap,
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extends beyond the edge of lip. Upper jaw slightly extended at its tip, upper and lower lips meets when mouth is
closed. Eye large, approximately equal to snout, 17.1-19.4% of head length. Posterior margin of eye in advance of
rictus. Center of eye placed slightly posterior to middle of upper jaw. Branchial basket slightly wider and deeper
than body. Dorsal-fin origin 18.4-20.5% in total length. Dorsal and anal fins placed in a groove for their entire
length. Dorsal and anal fins end before the tail tip by approximately half the snout length. Pectoral fin elongated but
not lanceolate, its base positioned in upper half of the gill opening.

Head pores (Fig. 2) small but conspicuous. Single median interorbital and temporal pores, supraorbital pores
(SO) 1 + 4, infraorbital pores (I0) 4 + 2, preoperculomandibular pores (POM) 3 + 6, supratemporal pores (ST) 3.
Lateral-line pores before pectoral base 9—11, before dorsal-fin 20-21, before anus 54-59 (10, 21 and 56 in holo-

type).

FIGURE 1. Fresh specimen of Ophichthus mccoskeri sp. nov., paratype, CMLRE 10/SS/FIS/0049 E, 447 mm TL.

FIGURE 2. Head of holotype of Ophichthus mccoskeri sp. nov., CMLRE I0/SS/FIS/00449 A, 346 mm TL.

Teeth (Fig. 3) small, conical, and numerous. Intermaxillary with a rosette of 6-9 teeth preceded by 4—6 teeth,
followed by 2—7 biserial vomerine teeth continued by 15—17 uniserial teeth. Biserial maxillary teeth with triserial
ending. Mandibular teeth uniserial anteriorly with few isolated pairs, biserial in last quarter and ending as triserial.

Body colouration when fresh light brown on dorsal surface and white ventrally, including lower jaw and bran-
chial region; dorsal surface of the head and snout brown; posterior and anterior nostrils pale; median and pectoral
fins pale white, except posterior region of anal- fin base which is black (Fig. 4). Colour after preservation in form-
aldehyde is darker brown dorsally, the remainder the same as in fresh specimens.

Distribution. Known only from the continental slope off Andaman waters, India (South Great Nicobar and
West Little Andaman), depth ranging from 314-363 m.

Etymology. This species is named in honor of the well-known snake eel expert John E. McCosker for his im-
mense contributions to ophichthid eel systematics and phylogeny.
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FIGURE 3. Dentition of holotype of Ophichthus mccoskeri sp. nov., CMLRE 10/SS/FIS/00449A, 346 mm TL. A) Upper jaw
B) Lower Jaw.

FIGURE 4. Enlarged view of posterior region of tail, holotype of Ophichthus mccoskeri sp. nov., CMLRE 10/SS/FI1S/00449
A, 346 mm TL.

Discussion

McCosker (2010) reviewed 19 species of the deep-water snake-eels of the genus Ophichthus from the Indo-Pacific
region. Later, McCosker & Ho (2015) described two deep-water species, O. bicolar and O. shaoi from Taiwan wa-
ters. Subsequently McCosker & Psomadakis (2018) described a deep-water species, O. naga from Myanmar and
most recently Hibino et al. (2019) described another four deep-water congeners O. kusanagi, O. lupus, O. oligosteus
and O. yamakawai. The new species described herein increases the deep-water Indo-Pacific species of Ophichthus
to 27. Comparison of O. mccoskeri sp. nov. with other similar deep-water congeners is given in the (Table 1).

The new species appears to be similar to O. genie McCosker, 1999, described from New Caledonia and the
Maldives, in its general head and body proportions but differs in its preopercular mandibular pore condition (2 + 6 or
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7 vs. 3+ 6 in O. mccoskeri), vertebral counts (12—16 predorsal, 5659 preanal, and total 139-147 vs. 19-22, 53-59
and 150-154, respectively), the shape of its pectoral fin (lanceolate vs. not lanceolate) and the colour of its anal fin
(colourless vs. anal-fin margin black posteriorly). The new species is also similar to O. kunaloa McCosker, 1979
from the central Pacific. It has similar head and body proportions and general colouration and a dark patch at its
anal-fin base, but differs significantly in its preopercular mandibular pore condition (2 + 5 vs. 3 + 6 in O. mccoskeri),
vertebral number (66—69 preanal and total 180—185 vs. 53-59 and 150-154), and mandibular tooth pattern (biserial
vs. uniserial anteriorly and biserial posteriorly with triserial ending). The large eye (almost equal to snout length) is
an important character of O. mccoskeri sp. nov., which is similar to that of O. congroides McCosker, 2010 and O.
tomioi McCosker, 2010, however, these species have an enlarged lanceolate pectoral fin and their dorsal-fin origin
is before the tip of the pectoral fin. Ophichthus megalops Asano, 1987 also has large eyes, a black posterior margin
on the anal fin, and 3 preopercular pores, similar to O. mccoskeri sp. nov., but differs in head length (11.0% vs.
13.0-14.0% of total length), predorsal (29 vs. 19-22) and total vertebral counts (160 vs. 150—154). The discovery
of our new species is the first ophichthid eel from deep-waters of the Indian EEZ. Further exploratory surveys using
bottom trawl nets and dredges will certainly increase the species diversity.
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