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Channa lipor, a new species of snakehead of the C. gachua species-group, is described based on 11 specimens from
Meghalaya, Northeast India. It is distinguished from its congeners by possessing an orange, bronze-brown dorsum and
fins, 9–12 black spots or blotches on the dorsal-fin sub-margin appearing parallel along the length of the dorsal-fin
base, six oblique brown bars on the upper half on the flank, presence of seven gray to brown zigzag bands on the caudal
fin, and fewer anal-fin rays. Channa lipor, new species, morphologically resembles C. aurantipectoralis, but the partial
cox1 gene sequences reveal a genetic distance of 12.6–13.1% between them, and Channa lipor, new species, also
possesses deep sequence divergence from any known populations of C. gachua. It differs from the topotypic C. gachua by
having fewer anal-fin rays (20 vs. 22–24), fewer dorsal-fin rays (29–32 vs. 34–36), and fewer pectoral-fin rays (12–14 vs.
15–17), and in tooth pattern, by having the fifth ceratobranchial curved with four rows of teeth, outer row with 11
thick teeth; palatine with three rows of curved teeth, inner row with 14 large inwardly curved teeth; and dentary with
long canine-like teeth in the posterior end.

T
HE family Channidae is represented by 47 valid
species and is distributed in Asia and Africa (Adamson
and Britz, 2018; Fricke et al., 2018; Praveenraj et al.,

2018a, 2018b). They inhabit freshwater ponds, rivers,
swamps, lakes, hill-streams, and reservoirs (Geetakumari
and Vishwanath, 2011) and are air-breathing (Liem, 1980).
The species-level diversity of Channidae is still incompletely
known, and the taxonomy of some species groups is complex
(Britz, 2008). One such group is the Channa gachua species-
group with many synonyms originating from early ichthy-
ological work, which also has a wider distribution in the
Indian subcontinent, all showing minimum morphological
differences (Conte-Grand et al., 2017).

At present, there are 16 species of snakeheads known from
northeast of the Eastern Himalayan region (Britz, 2013;
Knight, 2016; Gurumayum and Tamang, 2016; Lalhlimpuia
et al., 2016; Lalramliana et al., 2018; Praveenraj et al., 2018b).
The colorful members of C. gachua species-group, viz.,
Channa andrao, C. aurantimaculata, C. barca, C. bipuli, C.
bleheri, C. gachua, C. pardalis, C. pomanensis, and C. stewartii,
are from northeastern India and are commonly traded in the
Indian aquarium hobby.

Recently, a colorful dwarf snakehead species of the C.
gachua species-group from Meghalaya, northeastern India,
traded in the Indian aquarium hobby was brought to our
attention. A comparative study incorporating morphology,
meristics, osteology, and DNA barcodes with the topotypic
and non-topotypic C. gachua and other congeners revealed
that the examined species is new to science and is described
herein as Channa lipor, new species.

MATERIALS AND METHODS

Specimens examined in this study are catalogued in the
Zoological Survey of India, Kolkatta, India (ZSI FF), the
Central Island Agricultural Research Institute, Port Blair,

India (CIARI/FF), and the personal collections of J. Praveenraj
(JPC) and J.D.M. Knight (MKC), Chennai, India. Morpho-
metric measurements and meristics follow Musikasinthorn
(1998) and Britz (2008). Meristic counts of the holotype are
denoted by an asterisk. Measurements were made with a
digital caliper to the nearest 0.1 mm. Subunits of the body
and head are presented as percent of standard length (SL) and
of head length (HL), respectively. Numbers in parenthesis
after a count denote the frequency of that count. Osteolog-
ical preparations were made following alizarin staining
technique as employed by Potthoff (1984), and osteological
nomenclature follows Britz (2008). Total vertebrae and teeth
were counted from three cleared and stained specimens and
one comparative specimen of C. gachua. The dentary,
palatine, and fifth ceratobranchial were photographed with
an Olympus SP570 stereozoom microscope. Data from
Geetakumari and Vishwanath (2011) and Lalhlimpuia et al.
(2016) were used for comparison. Photographs of type
specimens were accessed from MNHN (Muséum national
d’Histoire naturelle), Paris, France.

Genetic analysis.—The right-side pectoral fin of one paratype
of the new species (ZSI FF 7661), two topotypic C. gachua
(CIARI/FF-25 and 27), two non-topotypic C. gachua from
Western India (CIARI/FF-48 and 49), one non-topotypic C.
gachua from South India (ZSI FF 7654), and one specimen of
Channa pomanensis (JPC-9) were incised after sedating using
clove oil. DNA was extracted by DNeasy Blood and Tissue Kit
(Qiagen) from the incised fin clips. Partial cox1 fragments
were amplified using the primers set COX-F (50–CTCG
ACTAATCACAAAGACATCG–3 0) and COX-R (5 0–GGT
GCCCAAAGAATCAGAAT–30), which were specially designed
for the study by using PRIMER 3 software (Koressaar and
Remm, 2007; Untergasser et al., 2012). PCR amplification
reactions were performed in a final volume of 50 ll PCR mix
consisting of 5 ll of PCR buffer, 5 ll of 2 mM dNTP, 4 ll of
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MgCl2, 2 ll each of 10 picomoles forward and reverse
primers, 2 ll of DMSO, 2 ll of 5 units ll–1 Taq polymerase, 2
ll of template DNA, and 26 ll nuclease-free water. PCR
reactions were carried out in a thermocycler (Bio-Rad, USA)
following the cycling conditions of Lakra et al. (2010). The
amplified PCR products were sequenced using COX-F and
COX-R primers in an ABI 3500 DNA analyzer (Eurofins
private limited, Bangalore). The homology of the generated
sequence was analyzed using the Basic Local Alignment
Search Tool (BLAST) program in the National Center for
Biotechnology Information GenBank nucleotide. The final
sequences generated in this study were submitted to the
NCBI GenBank under the accession numbers MG976494
(Channa lipor, new species), KY214140 and KY214143 (C.
gachua, topotype), KY863544 and KY863545 (Channa gachua,
Western India), MG989241 (Channa gachua, Southern India),
and MH638344 (Channa pomanensis). Additional DNA
sequences of valid species of Channa and of C. gachua
originating from different parts of the Indian subcontinent
and Southeast Asia were retrieved from the channid barcode
library of Conte-Grand et al. (2017) in NCBI and used for
constructing the phylogenetic tree. The sequence submitted
as Channa sp. Northeast India MF496918 by Conte-Grand et
al. (2017), representing the new species, also has been
included (see Supplementary Appendix 1 for the GenBank
accession numbers for sequences used for comparison; see
Data Accessibility). Gene sequences were aligned using
MUSCLE (Edgar, 2004). The pairwise evolutionary distances
between the sequences of species of Channa were determined
by the Kimura 2-parameter (K2-P) model (Kimura, 1980)
present in the software program MEGA7 (Molecular Evolu-
tionary Genetics Analysis; Kumar et al., 2016). The best fit
nucleotide substitution model was selected from 24 models,
based on the one with the lowest BIC scores (Bayesian
Information Criterion), which are considered to best describe
the substitution pattern (Nei and Kumar, 2000). The
phylogenetic analysis for the new species was inferred by
using the maximum likelihood method based on the K2-P
model in MEGA7, with gamma distribution and assumption
that a certain fraction of sites is evolutionarily invariable (þI)
[(GþI), AICc¼ 7391.499117, lnL¼ –3582.950922, (þI)¼ 0.58,
(þG)¼2.0]. Reliability of the phylogenetic tree was estimated
using bootstrap values run for 1000 iterations.

Channa lipor, new species
urn:lsid:zoobank.org:act:42C7C7E7-C001-4D8F-837B-
D7E298A5705A
Figures 1, 2

Holotype.—ZSI FF 7660, 89.5 mm SL, India, Meghalaya, Ri-
Bhoi district, Umraling village, Umraling River,
25842022.11 00N, 92807053.02 00E, January 2018, Bipul Das.

Paratypes.—CIARI/FF-44-45, 2, 71.7–109.6 mm SL (109.6
mm SL cleared and stained); JPC-19-23, 5, 52.1–108.1 mm SL
(JPC-21–22, 69.8 and 71.0 mm SL, cleared and stained); ZSI
FF 7661, 3, 69.2–78.8 mm SL (69.2 mm SL barcoded); same
data as holotype.

Diagnosis.—A member of Channa gachua species-group as
defined by Britz (2008), but differing from all previously
described species by its size not exceeding more than 120.0
mm SL and unique coloration of orange to bronze-brown
body with six brown oblique bars in the flank, dorsal fin
orange with a series of irregular, dark-brown blotches in the

membrane gradually become intense towards basal margin.
Channa lipor resembles C. aurantipectoralis of C. gachua
species-group in appearance, color pattern, and possession
of V-shaped mark on the dorsal surface of head but readily
distinguished from it by possessing an orange to yellow
pectoral fin with five faint semi-circular brown bands
alternating only on rays (vs. orange pectoral fin without
any bands); 11–12 black to brown spots or blotches running
parallel along the dorsal-fin membrane base (vs. absence of
any spots); caudal fin with brown zigzag bars (vs. absence of
bars); 29–32 dorsal-fin rays (vs. 34–37); 20 anal-fin rays (vs.
23–25); lateral-line scales 35–40 (vs. 51–64), scales extending
from the shoulder girdle in a horizontal row dropping one
scale row at scale 10 or 11 (vs. 14–18); transverse scale row 3/
1/6 (vs. 5–6 /1/7–8). Channa lipor also appears similar to C.
gachua owing to its short body size, but differs from C. gachua
(topotype) and its juvenile by the absence of an ocellus in the
posteriormost part of the dorsal fin (vs. present); presence of
spots or blotches horizontally along the dorsal fin and zigzag
bars on the dorsal-, anal-, and caudal-fin membranes (vs.
absent), fewer dorsal-fin rays (29–32 vs. 35), anal-fin rays (20
vs. 22), scales below lateral line at anal-fin origin 6 (vs. 5),
and fewer vertebrae 40 (vs. 43). It further differs in tooth
pattern by possessing a curved fifth ceratobranchial with four
rows of teeth, outer row comprising a combination of thick,
blunt, and elongated teeth (vs. large, inwardly curved,
conical teeth; Fig. 3A, D); palatine with three rows of teeth,
outer row with long, curved sharp teeth (vs. outer row with
small, short, erect teeth; Fig. 3B, E); inner row of the dentary
with a combination of large conical teeth in the anterior half
and slender, elongated teeth in the posterior half (vs.
medium-sized teeth in the anterior and small conical teeth
in the posterior half; Fig. 3C, F).

Channa lipor can be diagnosed from any non-topotypic C.
gachua from southern, eastern, and western India by its
unique orange, bronze-brown, or tawny dorsum; absence of
ocellus in the rear end of the dorsal fin; and fewer anal-fin
rays (20 vs. 21–27).

Description.—General appearance in Figures 1, 2, 4, and 5.
Morphometric data in Table 1. Body elongate and slender,
rounded anteriorly, and gradually becoming compressed
laterally at caudal peduncle. Dorsal profile gently curved
near snout and ascending evenly to dorsal-fin origin, then
sloping posteriorly to caudal peduncle; ventral profile
straight. Head large, 3.2–3.9 times in SL, depressed and
widest between posterior margins of eye orbit to opercle. Eye
small, its diameter less than snout length. Mouth large,
maxilla extending posteriorly beyond jaw angle, lips fleshy.
Lower jaw projecting slightly beyond upper jaw. Two large
scales on each side of undersurface of lower jaw. Both jaws
with sharp pointed teeth. Premaxilla with 4–5 rows of
numerous, minute, inwardly curved teeth. Vomer with two
pairs of stout, canine-like teeth along with small, needle-like
teeth. Dentary with numerous minute, slender, inwardly
curved, pointed teeth and posterior region of inner row with
stout, pointed, inwardly curved teeth. Fifth ceratobranchial
curved with four rows of teeth and outer row with 11 thick,
elongated teeth; palatine with three rows of curved teeth,
inner row with 14 large inwardly curved teeth (Fig. 3A, B, C).

Dorsal-fin rays 29 (2), 30 (2), 31 (3), 32* (4); anal-fin rays 20
(11); pectoral-fin rays 12 (2), 13* (7), 14 (2); principal caudal-
fin rays 13 (11); pelvic-fin rays 4 (3), 5 (6), 6* (2). Lateral-line
pored scales 35* (2), 36 (1), 37 (2), 38 (2), 39 (2), 40 (2); scales
extending horizontally from shoulder girdle and dropping
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Fig. 1. Channa lipor, holotype, ZSI FF 7660, 89.5 mm SL, Umraling River, Umraling village, Ri-Bhoi district, Meghalaya, India, 25842022.11 00N,
92807053.02 00E.

Fig. 2. Channa lipor, holotype, ZSI FF 7660, 89.5 mm SL, prior to preservation.
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one scale row at scale 10* (8) or 11 (3) then continuing
horizontally to caudal peduncle. Pre-dorsal scales prior to
rosette-like scale arrangement 7 (11); transverse scales 3/1/6
(11), circumpeduncular scales 10 (11), cheek scales 5 (11).
Total vertebrae 40 (3).

Color in life.—Adults (Figs. 2, 4A, B) with dorsum of body and
sides of head orange to golden brown and gradually
becoming pale gray towards throat and abdomen. Dorsal
side of head with elongated dark-brown blotch extending
from posterior margin of orbit uniting at occipital and
forming large V-shaped marks. Cheek scales brownish-orange
forming irregular patches. Throat with white and brown
marble pattern. Lips bluish. Sclera red and brown patches
underneath eye. Upper half of body with 5–6 oblique, saddle-
like, dark brown bars. Lower half of dorsum, ventral and pre-
pelvic region with golden scales. Dorsal fin orange to tawny,
pale gray distal-margin followed by bright red sub-margin,
series of 11 irregular, dark-brown blotches on membrane
appearing parallel along dorsal-fin base length, and gradually
becoming intense towards basal margin. Anal fin with
iridescent green membrane, black sub-margin and white
distal-margin. Pelvic fin pale orange. Large adults with
irregular stains of red on lateral side. Caudal fin yellowish
brown with seven gray to brown zigzag bands on fin rays,
bright orange sub-marginally, and distal-margin faint white.

Specimens up to 71.7 mm SL (Fig. 5A): body orange to
tawny, all fins pale yellow with oblique brown zigzag bars.
Dorsal-fin membrane with 11 distinct black blotches near
base, originating horizontally from second fin ray. Juveniles
(69.2 mm SL; Fig. 5B): Body olive, all fins gray, dorsal and
anal fin with obliquely arranged black bands along whole

length of fins. Dorsal-fin membrane with 10–11 dull-black
spots running parallel along length of dorsal-fin base.
Pectoral fin yellow with five black semi-circular bands.
Caudal fin with eight semi-circular bands alternating only
on fin rays excluding membrane.

Color in alcohol.—Whole body pale gray to brown with 5–6
oblique, saddle-like, brown bars in upper half of body. Throat
with white and brown marbled pattern. Pectoral fin pale
orange. Dorsal fin with visible blotches or spots. Anal- and
caudal-fin membrane tawny with pale grayish zigzag bars.

Distribution and habitat.—Presently known from the Umral-
ing River at Umraling village, Rhi Bhoi district, Meghalaya,
India (Fig. 6). The habitat at the type locality is a slow-
flowing river with rocky substrate devoid of aquatic vegeta-
tion and shaded forested bank. The water parameters were as
follows at the collecting event: temperature 22.58C, pH 6.5,
dissolved oxygen 4.8 mg/L.

Etymology.—The specific epithet lipor indicates the local
vernacular name for the species in Khasi language, a dialect
spoken by the Khasi tribes of Meghalaya. It is used as a noun
in apposition.

Comparisons.—Channa lipor differs from the larger members
of the C. gachua species-group from Northeast India, viz., C.
amphibeus, C. aurantimaculata, C. barca, and C. stewartii, by its
standard length not exceeding more than 120 mm (vs. �120
mm), fewer dorsal-fin rays (29–32 vs. 37–51), anal-fin rays
(20 vs. 24–35), and lateral-line scales (35–40 vs. 45–81). It
differs from the medium sized members C. pardalis, C.

Fig. 3. Tooth pattern. 1st row (A–C): Channa lipor, paratype (CIARI/FF-45); 2nd row (D–F): Channa gachua topotype (CIARI/FF-25). 1st column—fifth
ceratobranchial, 2nd column—palatine, 3rd column—dentary.
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pomanensis, and C. stiktos by its smaller size, coloration being

orange to tawny (vs. greenish gray, bluish gray), absence of

body spots (vs. presence), fewer dorsal-fin rays (29–32 vs. 34–

38), anal-fin rays (20 vs. 24–26), and lateral-line scales (35–40

vs. 44–51). Channa lipor possesses zigzag bars on the caudal

fin like C. melanostigma but is readily differentiated from it by

the absence of spots on the body, fewer dorsal-fin rays (29–32

vs. 36–37), anal-fin rays (20 vs. 24–25), and lateral-line scales

dropping one row at 10–11th scale (vs. 15–17th), and fewer

vertebrae 40 (vs. 50–51). It also differs from the two recently

described congeners, viz., C. quinquefasciata and C. bipuli, by

having fewer dorsal-fin rays (29–32 vs. 33–37), anal-fin rays

(20 vs. 22–25), and lateral-line scales (35–40 vs. 42–46).

Channa lipor differs from its congeners from Myanmar, viz.,

C. harcourtbutleri, C. ornatipinnis, C. panaw, and C. pulchra, by

having fewer dorsal-fin rays (29–32 vs. 34–38), anal-fin rays

(20 vs. 23–26), lateral-line scales (35–40 vs. 44–48), and scales

dropping one row at 10–11th scale (vs. 14–17th). It differs

from C. andrao, C. asiatica, C. bleheri, C. burmanica, C. nox,

and C. orientalis by the presence (vs. absence) of pelvic fins.

Channa lipor differs from other large species of snakeheads,

viz., C. diplogramma, C. marulius, C. micropeltes, C. pseudomar-

ulius, and C. striata, by its maximum size not exceeding 120

mm. It is further distinguished from C. bankanensis, C. lucius,

and C. pleurophthalma along with the three species of the

African genus Parachanna by the absence (vs. presence) of

scales on the gular region.

Remarks.—Channa lipor is well known in the aquarium trade
as ‘‘Channa sp. lipor’’.

Phylogenetic analysis.—The maximum likelihood phyloge-
netic tree generated in the present study demonstrates C.
lipor to clade with C. aurantipectoralis (MH559819,
MH559820; Fig. 7) but differs genetically from it by K2-P
sequence distance of 13.1 and 12.6%. It also differs from the
topotypic C. gachua sequence (KY214140, KY214143) by
distances of 19.9 and 19.3%, and it differs from C. gachua
from Assam (MG788287), southern India (MG989241),
western India (KY863544, KY863545), and Sri Lanka
(MF496733) by sequence distances of 19.9, 19.3, 18.4, 18.5,
and 19.3%, respectively.

DISCUSSION

Britz (2008) proposed the Channa gachua species-group based
on the phylogenetic tree of Li et al. (2006), in which the
clades 6 and 7 possessed a variable number of dark and light
semi-circular bands on the pectoral fin. The species in this
group can be readily diagnosed by a U-shaped isthmus and
the presence of one or two large cycloid scales on each side of
the lower jaw (Vishwanath and Geetakumari, 2009). The
Channa gachua species-group has been acknowledged by
many workers (see Britz, 2013; Knight, 2016; Lalhlimpuia et
al., 2016; Praveenraj et al., 2018a, 2018b) and comprises C.
amphibeus, C. andrao, C. aurantimaculata, C. aurantipectoralis,
C. barca, C. bipuli, C. bleheri, C. gachua, C. melanostigma, C.

Fig. 4. Channa lipor: (A) uncatalogued adult male specimen from aquarium trade, 100.0 mm SL, photo credit: Bipul Das; (B) uncatalogued adult
female specimen, 85.0 mm SL, maintained by a fish hobbyist, photo credit: Tabrez Sheriff.
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orientalis, C. ornatipinnis, C. pardalis, C. pomanensis, C.
pulchra, C. quinquefasciata, C. stewartii, and C. stiktos. Channa
lipor also falls under the C. gachua species-group due to
presence of the aforesaid characters.

It is significant to note that there are some synonyms for C.
gachua originating from early ichthyological works from the
Indian subcontinent. Of these, Ophiocephalus aurantiacus
(type locality: Goyalpara on the northeast frontier of Bengal),
Ophicephalus marginatus (type locality: Vizagapattam: see
Kottelat, 2000), Ophicephalus coramota (type locality: Vizaga-
pattam; based on Russell’s Kora Motta; Russell, 1803:49), and
O. fuscus (type locality: Bengal/Maissour) are from India.
Concerning O. aurantiacus, Hamilton (1822) mentions that
. . . ‘‘An ophiocephalus [sic] with thirty-four rays in the back
fin; and with the colour of every part of the fish like that of
an orange. . .the whole body and fins of the O. aurantiacus
being of the colour of orange-peel, with some irregular stains
of a redder hue, especially on the sides of the head, and on
the pectorals and tail fins.’’ Apart from this information,
there exists no significant taxonomical description for O.
aurantiacus nor any type specimen. Channa lipor differs from
O. aurantiacus by having fewer dorsal-fin rays (29–32 vs. 34),
and from the original color painting of Hamilton (1822; see
Supplementary Fig. 1; see Data Accessibility), C. lipor can be
easily distinguished by its possession of oblique brown bars

on the lateral body, dorsal-fin membrane with blotches/spots
and iridescent green anal-fin sub margin followed by black
distal margin, and presence of oblique saddles on the body
(vs. absence of brown oblique bars on the body and/or spots
or blotches in the dorsal fin, an orange anal fin without black
distal margin). We have examined fresh specimens collected
from Northeast India, West Bengal, Visakhapatnam
(¼Vizagapattam), Andhra Pradesh (Eastern Ghats), Mahara-
shtra (Western Ghats), River Cauvery which flows through
Mysore (¼Maissour) and Salem, South India, of which only a
few are illustrated here to save space (Figs. 8, 9). One
specimen, MKC 182 (Fig. 8A) collected from Goalpara, has 34
dorsal-fin rays, 22 anal-fin rays, orange to yellow colored
body and fins, and an orange stripe on the cheek reminiscent
of Hamilton’s (1822) painting of O. aurantiacus. The
specimens from Visakhapatnam (MKC 431) have 34 dorsal-
fin rays, 22 anal-fin rays, and a broad orange margin to the
caudal fin (Fig. 8B) unlike the specimen of C. gachua from
West Bengal that has the caudal fin bordered first with black
and then with orange. Channa lipor differs from specimens
from Northeast India and Visakhapatnam by having fewer
dorsal-fin rays (29–32 vs. 33–34), anal-fin rays (20 vs. 22),
and possession of unique orange to tawny body color and
pectoral-fin rays with five faint semi-circular brown bands
(vs. pectoral fin with three conspicuous black semi-circular

Fig. 5. Channa lipor: (A) paratype, CIARI/FF-44, 71.7 mm SL; (B) paratype, ZSI FF 7661, 69.21 mm SL, Umraling River, Umraling village, Ri-Bhoi
district, Meghalaya, India, 25842022.11 00N, 92807053.02 00E.
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bands). Specimens from Andhra Pradesh varied with C. lipor
by 33–34 (vs. 29–32) dorsal-fin rays, 5–6 (vs. 7) pre-dorsal
scales, coloration varying from pale to dark brown body (vs.
orange to tawny). From the original literature provided for O.
coramota, C. lipor differs by having fewer dorsal-fin rays (29–
32 vs. 36), anal-fin rays (20 vs. 24), and caudal-fin rays (13 vs.
14). For Ophicephalus fuscus, a photograph of the syntype
(MNHN A.398, A.623) was examined. Channa lipor can be
distinguished from the specimen photographs by having
fewer upper row lateral-line scales (10–11 vs. 13–17). The live
specimen from River Cauvery differed from C. lipor by
possessing a golden-green body, dorsal fin with orange distal
margin followed by black and golden-brown sub-margin,
pectoral fin with six semi-circular black bands (Fig. 9E).
Channa lipor is not conspecific with any of the topotypes,
and its juveniles can easily be diagnosed from C. gachua from
any geographical location by the absence of ocellus on the
rear end of the dorsal fin. There is a higher genetic distance
between the topotypes of C. gachua from Bengal and from
Western and Southern India, and the identity of these types
must be further investigated from additional specimens. This
fact is also supported by the findings of Conte-Grand et al.
(2017), who observed a higher p-distance of 10.53% among
the western lineages which includes the true C. gachua.

Ophicephalus montanus (type locality: Afghanistan) and
Ophiocephalus kelaarti (type locality: Sri Lanka) are also
currently placed as synonyms of C. gachua (Kottelat, 2013).
Channa lipor can be distinguished from O. montanus by fewer
lateral-line scales (35–40 vs. 43) and more numerous anal-fin
rays (20 vs. 17), and from O. kelaarti by having fewer anal-fin
rays (20 vs. 22), dorsal-fin ray count not exceeding 32 rays
(vs. up to 35 rays), and a K2-P sequence distance of 19.3%.
Another similar species is Ophiocephalus gachua var. basalis
(type locality: East Indies), which is most probably C. gachua
(sensu Kottelat, 2013), as Günther (1861) mentions that this
species has a black ocellus edged with white on the
posteriormost part of the dorsal fin when young, which is
absent in juveniles of C. lipor.

Conte-Grand et al. (2017) states that the Channa gachua
species-group is a confusingly difficult species-complex and
possesses underappreciated diversity. Their phylogenetic tree
depicts two lineages: western lineage 1 consisting of the true
C. gachua and the eastern lineage 2, known by old name C.
limbata. In addition, one of the barcodes submitted as

Table 1. Morphometric data from the holotype and paratypes of
Channa lipor, new species. SD¼ standard deviation.

Morphometric
characters Holotype

Range (includes
holotype and

paratype)
(n ¼ 11) Mean6SD

Standard length (mm) 89.5 52.1–109.6
In percent SL

Head length 31.0 25.7–31.7 30.161.7
Head depth 16.0 13.6–18.8 16.261.7
Head width 20.8 20.0–24.9 21.661.4
Body depth 17.0 14.5–19.1 16.761.5
Body width 13.4 12.4–17.3 14.261.5
Predorsal length 36.3 36.3–41.0 38.461.6
Preanal length 52.3 52.3–56.1 54.761.2
Prepelvic length 36.2 36.2–39.2 37.861.1
Dorsal-fin base length 57.3 53.4–57.3 55.361.5
Anal-fin base length 35.1 31.7–37.0 34.861.6
Pectoral fin length 20.9 19.6–22.5 20.760.9
Pelvic fin length 8.7 7.4–10.2 8.660.9
Caudal peduncle length 15.4 9.1–15.4 12.361.7
Caudal peduncle depth 11.2 9.8–11.8 10.960.5
Snout length 6.8 6.2–7.2 6.860.2
Eye diameter 4.6 4.6–6.2 5.360.5
Preorbital depth 7.9 4.9–9.4 7.661.7
Postorbital depth 10.9 8.4–12.4 10.461.5
Postorbital length 21.9 16.1–22.3 19.961.7
Interorbital width 9.2 9.1–11.4 10.060.7
Upper jaw length 11.3 10.1–11.0 11.360.6

In percent HL
Snout length 21.9 20.0–26.9 22.861.7
Eye diameter 14.8 14.8–20.0 17.861.7
Head depth 51.7 46.7–63.0 53.865.7
Head width 67.0 65.2–83.5 71.965.6
Preorbital depth 25.6 16.0–30.6 25.165.3
Postorbital depth 35.1 29.1–39.9 34.364.0
Postorbital length 70.8 54.5–74.8 66.365.2
Interorbital width 29.8 29.0–39.6 33.263.4
Upper jaw length 36.6 34.4–46.8 37.763.5

Fig. 6. Type locality at Umraling
River, Rhi-Bhoi district, Meghalaya,
India, 25842022.11 00N, 92807053.02 00E.
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Channa sp. north east MG496918, which represents Channa

lipor, forms a separate clade 10, diverging separately from

lineages 1 and 2. Similarly, in the present study, the

phylogenetic tree demonstrates a distinct clade for C. lipor

(MG976494) along with C. aurantipectoralis (MH559819,

Fig. 7. Phylogenetic position of Channa lipor (ZSI FF 7661), based on
maximum likelihood analysis. Values along nodes are percent
bootstraps for 1000 iterations. (Red [or gray] circle denotes the
GenBank accession number for the new species, and black circle
denotes GenBank accession number generated in the present study).
See Data Accessibility for the tree file associated with this work.

Fig. 8. (A) Channa gachua from Goalpara, Assam, MKC 182, 52.1 mm
SL. (B) Channa gachua from Visakhapatnam, MKC 431, 97.9 mm SL,
photo credits: J. D. M. Knight.

Fig. 9. Channa gachua: (A) CIARI/FF-47, 106.0 mm SL, Tada, Andhra
Pradesh; (B) CIARI/FF-51, 109.4 mm SL, Ponneri, Tamil Nadu; (C) ZSI FF
7654, 67.0 mm SL, Arani River, Tamil Nadu; (D) ZSI FF 7654, 34.1 mm
SL, Pazhaverkadu, Tamil Nadu; (E) CIARI/FF-46, 109.0 mm SL, Cauvery
River, Erode, Tamil Nadu.
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MH559820), which are not phylogenetically related to any
members of C. gachua in the western and eastern lineage
clade and varies with a K2-P sequence distance of 14.8–22.9%
(Fig. 7). The other available names for C. gachua from
southeast Asia, viz., Channa longistomata, Ophicephalus
limbatus, Ophiocephalus apus, Ophiocephalus guachua var.
malaccensis, and Philypnoides surakartensis, all represent
members of eastern lineage (sensu Conte-Grand et al., 2017)
and phylogenetically distinct from C. lipor.

Conte-Grand et al. (2017) concludes that the Eastern
Himalaya biodiversity hotspot possesses many undescribed
narrow range endemics, and the present new species is from
that region. Still, many new colorful species of Channa exist
in the Indian aquarium trade which need detailed taxonomic
study with accurate type locality and habitat details for
species conservation. Currently, for many such colorful
species the exact distribution is not known as the collector
involved in the trade keeps such information confidential to
prevent trade competition.

MATERIAL EXAMINED

Channa gachua: CIARI/FF-25–27, 3, 52.1–95.1 mm SL (52.1
mm SL cleared stained and barcoded; 95.1 mm SL barcoded),
India, West Bengal, North 24 Parganas, Ganrapota; CIARI/FF-
46, 109 mm SL, Tamil Nadu, Salem district, Erode, Cauvery
River; CIARI/FF-47, 106.0 mm SL, Andhra Pradesh, Tada
district, April 2018; CIARI/FF-48–50, 60.70–-112.0 mm SL,
Maharashtra, Dhapoli district, Dhahagoan (CIARI/FF-48–49,
60.70 and 67.5 mm SL barcoded); CIARI/FF-51, 1, 109.4 mm
SL, southern India, Tiruvallur district, Ponneri; MKC 182, 1,
52.1 mm SL, India, Goalpara; MKC 431, 6, 56.3–97.9 mm SL,
India, Visakhapatnam; ZSI FF 7654, 2, 34.2–67.0 mm SL (67.0
mm SL, barcoded), Tamil Nadu, Pazhaverkadu, Arani River.

Channa harcourtbutleri: ZSI F9439/1, 1, holotype, 46.8 mm SL,
Myanmar, southern Shan State, Inle Lake; ZSI F9451/1, 2,
39.1–53.0 mm SL, Myanmar, southern Shan State, Thuma-
kam (Hsamongkam).

Channa pardalis: CIARI/FF-43, 114.5 mm SL (barcoded), ZSI/
FF 7652, 123.7 mm SL, West Khasi Hills, Meghalaya, India.

Channa pomanensis: JPC-9–10, 2, 148.6–152.0 mm SL, India,
Arunachal Pradesh, Itanagar (148.6 mm SL barcoded).

Channa stewartii: CIARI/FF-38, 1, 118.5 mm SL, West Bengal,
Jalpaiguri district, Jaigaon; CIARI/FF-42, 1, 118.2 mm SL
(cleared and stained), India, Assam, Tinsukia.

Photographs examined.—Ophicephalus fuscus, syntypes,
MNHN A.398, A.623; Ophicephalus limbata, holotype, MNHN
A.396; Ophicephalus montanus, photograph provided by Dr.
Hamed Mousavi-Sabet, University of Guilan, Iran; Ophioce-
phalus kelaarti, plate labeled as C. kelrtii (misprinted for C.
kelartii), p. 103, Sri Lankan Freshwater Fishes, Madura de Silva
et al., 2015, Wildlife Conservation Society, Galle, Sri Lanka.

DATA ACCESSIBILTY

Supplementary Figure 1 is available at British Library Untold
lives blog. Francis Hamilton’s fish from the Ganges. 10 March
2014. https://blogs.bl.uk/untoldlives/2014/03/francis-
hamiltons-fish-from-the-ganges.html. Supplementary Ap-

pendix 1 and the tree file associated with this work are

available at https://www.copeiajournal.org/ci-18-079.
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