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Abstract

We describe a new species of Horabagrus, found in sympatry with H. nigricollaris, from the
Chalakkudy river basin in Kerala, South India. Horabagrus obscurus, new species, differs
from the two other known species in the genus in its colour pattern, lesser body width at the
pectoral girdle, shorter barbels and total vertebral counts. Differences in partial sequences
of the mitochondrial COI and CytB genes also serve to distinguish the new species from
congeners. The new discovery reasserts the importance of the Chalakkudy river basin as a
hotspot of piscine diversity in the Western Ghats.

Introduction

The catfish genus Horabagrus Jayaram
currently includes two valid species
endemic to west-flowing rivers originating
in the Western Ghats of India. Horabagrus
brachysoma (Gunther) is a widespread
species, inhabiting the lower reaches of
rivers from near Trivandrum in the south
to Southern Maharashtra (Pethiyagoda
and Kottelat, 1994, Bhat, 2001, Katwate
et al, 2012, Raghavan et al, 2016) in the
north. Horabagrus nigricollaris Pethiyagoda
and Kottelat, in contrast, has a limited
distribution in the middle reaches of the
Chalakkudy River in Central Kerala
(Pethiyagoda and Kottelat, 1994, Ali and
Prasad 2007). A third nominal species,
H. melanosoma Plamoottil and Abraham
(2013), from the Manimala River in Kerala
was shown to be based on dark coloured
individuals of H. brachysoma and thus a
synonym of the latter (Ali et al, 2014).

Attempts  to collect specimens of
H. nigricollaris from the Chalakkudy River
in 2019 yielded five specimens significantly
larger than typical H. nigricollaris and
lacking the characteristic humeral “collar”
marking of that species. Fishermen
who helped us catch the fish insisted
they were H. nigricollaris and said the

fish loses the collar marking as it grows
in size. Additional collections yielded
more specimens of this distinct form,
including individuals overlapping in size
with typical H. nigricollaris, yet lacking
the distinctive marking. An analysis of
mitochondrial genes and a morpho-meristic
study revealed clear differences between
the newly collected specimens and the
previously described species, which led us
to conclude it represents a distinct species,
new to science. This manuscript serves to
document our findings and describe the
new species.

Materials and methods

Specimens were collected using gillnets
or traps, euthanised with an overdose of
2-phenoxy ethanol, fixed and preserved in
10% formalin. Prior to fixation, a piece of gill
tissue or a muscle plug from the right side
was excised and stored in absolute ethanol
for molecular analysis. Measurements were
made on the left side of specimens with
digital calipers, following Skelton and White
(1990). Values less than 100 mm were
recorded to the nearest tenth of a millimetre,
while those greater were recorded to the
closest millimetre. Lengths of both upper
and lower caudal-fin lobes were recorded.
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Fin ray counts were taken from x-rays or with transmitted light;
the last branched ray, which is split to the base, was counted as 1.
Vertebral counts were recorded from x-rays and excluding the
Weberian apparatus. Numbers in brackets after a count indicate the
number of specimens exhibiting that value.

DNA was extracted from tissue samples using a standard salting out
protocol. Around 670 bp of the mitochondrial COl was amplified using
the primer pair, Fish F1 (5-TCAACCAACCACAAAGACATTGGCAC-3)
and Fish R1 (5-TAGACTTCTGGGTGGCCAAAGAATCA-3") (Ward
et al,, 2005). The thermal profile for the PCR reaction was 5 min
at 95°C, followed by 35 cycles of 30 s at 94°C, 45 s at 53°C,
60 s at 72°C and final extension for 10 min at 72°C. Around 1140 bp
of the mitochondrial CytB gene was amplified using the primer
pair, L14724: (5-GTGACTTGAAAAACCACCGTTG-3") and H15700:
(5-GTTTACAAGACCGGT GCTCTGA-3") (Palumbi et al, 1991). The
thermal profile for the PCR reaction was 5 min at 94°C, followed
by 35 cycles of 30 s at 94°C, 45 s at 49°C, 60 s at 72°C and
final extension for 5 min at 72°C. Sequences were aligned using
the MUSCLE (Edgar, 2004) algorithm implemented in SeaView
ver.5 (Gouy et al, 2010). Protein coding genes were translated to
amino acids to check for premature stop codons. The generated
sequences were uploaded to GenBank (Table 1). p-distances were
calculated in MEGA 7 (Kumar et al, 2016). The BLAST (Altschul
et al, 1990) tool was used to identify and download similar
sequences ion GenBank. Sequences of H. brachysoma were also
downloaded from GenBank for comparison. Automatic Barcode
Gap Discovery (ABGD) (Puillandre et al, 2012) was used to
determine species limits separately for each gene using the online
interface (https://bioinfo.mnhn.fr/abi/public/abgd/abgdweb.html)
with default settings.

Results

Horabagrus obscurus, new species

Holotype: NBFGR/HORHOBS, 323 mm SL; Chalakkudy River near
Vettilappara, 5 February 2020 (Figs. 1 and 2).

Paratypes: NBFGR/HORHOBS.1-8, 8 exs, 152-408 mm SL, same
data as holotype. ZSI-WGRC, 3exs, 185-280 mm SL, same data as
holotype (Figs. 1 and 2).

Table 1. Accession numbers of sequences used in this study

A new, sympatric species of Horabagrus from India

Diagnosis: Horabagrus obscurus is distinguished from its congeners
by a distinctive colour pattern in life, consisting of a greenish-
brown ground colour mottled with black and a small black humeral
blotch with a yellow to white region immediately anteroventral to
the blotch (vs. a yellow ground colour with a large circular black
humeral blotch, larger than eye diameter, ringed with pale yellow
to white in H. brachysoma; and a distinct black “collar” covering
the humeral region and nape, margined by a pale yellow to white
band in H. nigricollaris). Horabagrus obscurus can additionally
be distinguished from H. nigricollaris in having a larger adult
size (>250 mm SL vs <200 mm SL); a narrower caudal peduncle
(its least depth 8.5-10.8% SL vs 10.6-11.5% SL); a smaller eye (orbital
diameter 13.4-19.7% HL vs 20.0-25.1% HL), a shorter pectoral spine
(48.9-62.3% HL vs 65.3-72.4% SL); a more slender body (width of
pectoral girdle 72.3-76.9% HL vs 79.5-86% HL); a shorter maxillary
barbel, usually short of and sometimes just reaching the pectoral
fin origin (vs always extending past the base of the pectoral fin)
and a greater number of total post-Weberian vertebrae (modally
38 vs 36) (Fig. 3).

Description: Based on the holotype and 11 paratypes. The general
appearance is as in Fig. 1 and 2, morpho-meristic data are given in
Table 2.

The dorsal profile up to the origin of the dorsal fin is generally
straight, but is sometimes convex in individuals over 350 mm SL.
The body is comparatively slender (width of pectoral girdle
72.3-76.9% HL). The dorsal fin is set forward on the body (pre-dorsal
length 31.9-39% SL). The caudal peduncle is longer (9.5-12.3% SL)
than deep (8.5-10.8% SL).

The dorsal fin bears a spinelet, a stout spine with 10-16 serrae
on the posterior margin (dorsal spine length 10.7-14.7% SL) and
5 branched rays, the last of which is split to the base. The pectoral
fin has a stout spine, bearing 13-17 stout retrorse serrae on the
posterior edge and 0-25 antrorse denticulations on the posterior
edge, followed by 7-8 branched rays, the last of which is split
to the base. The tip of the adpressed pectoral fin reaches the
dorsal fin origin. The pelvic fin originates posterior to the dorsal fin
base; bears one simple and 5 branched rays and reaches the anal
fin origin when adpressed. The anal fin is long based and bears 3
unbranched and 25-26 branched rays, the last of which is split to the
base. The caudal fin is forked, with rounded lobes, the upper usually

Species Gene Accession No.

Remarks

Horabagrus obscurus col

MZ351296 - MZ351301
KM874793.1, KM874794.1, KM874796.1,
CytB MZ359224 - MZ359229

Generated in this study
From GenBank as H. nigricollaris
Generated in this study

Horabagrus nigricollaris Col MZ350467 - MZ350470 Generated in this gtudy
HM579861.1, HQ009503.1, KM874797.1, From GenBank
MG986722.1, KM874795.1,
CytB MZ359230 - MZ359233 Generated in this study
MG986722.1, HM579857.1, From GenBank
Horabagrus brachysoma col EU490864.1, HM579863.1, HQ009501.1, From GenBank
JX460967.1, KM874791.1, KU568858.1,
KU568859.1, KUB70467.1, MG923364.1
CytB KU870467.1, EU490913.1, HM579856.1, From GenBank

JX460969.1, JX460962.1,
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Fig. 1. H. obscurus in life, all from the Chalakkudy River at Vettilappara.
(a) NBFGR/HORHOBS.7, paratype, 248 mm SL, (b) NBFGR/HORHOBS.4,
paratype, 206 mm SL and (c) NBFGR/HORHOBS.1, paratype, 152 mm SL

Fig. 2. H. obscurus in preservative. (a) NBFGR/HORHOBS, holotype, 323 mm SL,
Chalakkudy River at Vettilappara and (b) NBFGR/HORHOBS.1, paratype,

152 mm SL, same data as holotype

longer and bears 9+9 branched rays. There are 35(1), 36(1), 37(1)
or 38(3) total post-Weberian vertebrae.

The head is broad, anteriorly depressed, granulated dorsally. The
mouth is sub-terminal, extends the full width of the head and is
broadly crescentic. There are 4 pairs of barbels; the maxillary and
outer mandibular are nearly as long as the head, the nasal and
inner mandibular about 60% their length. The eye is prominent
(orbit diameter 13.4-19.7% HL), set laterally and visible ventrally.
The inter-orbital width (43.4-52.9% HL) is greater than the snout
length (35.3-42.6% HL) The supra-occipital process is long, slender
and touches the pre-dorsal plate.

Colour: Live specimens exhibit a greenish-brown body colour,
mottled with black, darker dorsally. Belly white, sometimes with
diffused yellow colour in the region of transition. The head is dark,
almost black, above the lower margin of the orbit, white below.
There is a black humeral spot, roughly about the same diameter
as the eye, with a yellow to white patch immediately antero-ventral
to it. The caudal fin is reddish orange, with its base, upper, lower
and outer margins outlined in black. The anal fin is reddish orange,
margined in black. The dorsal fin is dark brown to black, sometimes
with a diffuse white distal margin.

Formalin-preserved specimens are grey with flecks of black; the
belly is white. The dorsal fin is black with a hyaline to white distal
margin. The caudal and anal fins are a yellowish orange, margined
in black. The pectoral and pelvic fins are hyaline.

Distribution and ecology: The species is currently known from the
Chalakkudy river basin between the Athirapilly waterfalls and the
dam at Thumburmuzhy. The habitat in this region features rapid
water flow over a hard substrate of bedrock. Sympatric species
include H. nigricollaris, Osteochilichthys longidorsalis, Sahyadria
chalakkudiensis, D. filamentosa, Garra surendranathanii and Labeo
nigrescens.

Both H. obscurus and H. nigricollaris are primarily fished in the
low-water season from deep pools, mainly using traps with the
fruit of the oil palm as bait. Some live specimens of H. obscurus
regurgitated small bivalve shells a few hours after capture.

Etymology: From the Latin obscurus, meaning dark or cloudy,
a reference to the colour pattern of the fish. The word obscure
in english also means cryptic or ambiguous and refers to the
confusion between H. obscurus and the sympatric H. nigricollaris.

Fig. 3. X ray_ of Horabagrus species. Top: H. obscurus, NBFGR/HORHOBS.7,
paratype, 248 mm SL. Middle: H. nigricollaris, NBFGR/HORHNIG.8, 168 mm
SL. Bottom: H. brachysoma, 200 mm SL.
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Table 2. Morphomeristic data of species of Horabagrus

A new, sympatric species of Horabagrus from India

Measurements (mm)

H. brachysoma

H. nigricollaris

H. obscurus

Holotype + 11 Paratypes

Range Mean SD  Range Mean  SD Holotype Range Mean SD
Standard length 176-202 mm 124-168 mm 323mm  152-408
Pre-dorsal length 35.3-39.3 381 1.6 34.0-37 353 1.1 390 31.9-39.0 36.3 2.1
Pre-pelvic length 51-53.9 520 1.2 515548 53.1 12 539 46.4-54.2 52.4 2.5
Pre-anal length 61.9-66.3 63.2 1.8 62.866.9 642 14 675 57.3-67.5 65.0 3.1
Length of caudal peduncle 9.3-13.3 112 16 9.0117 10.8 08 114 9.1-12.3 10.5 0.9
Depth of caudal peduncle 10.1-12.3 1.3 1.0 106-11.5 109 03 104 8.5-11.1 9.9 0.7
Adipose to caudal peduncle length  13.4-16.3 154 1.1 11.6-16.2 14.5 1.7 144 11.9-17.0 14.7 1.1
Dorsal to adipose length 32.8-36.9 348 1.8 37.6-41.1 393 13 370 29.1-46.0 35.8 45
Adipose base length 4.8-6 55 0.5 3039 3.3 04 35 2.8-6.4 3.8 0.6
Caudal total length 21.6-25.8 233 1.6 220243 230 09 224 17.6-27.1 21.8 2.5
Caudal fork length 9.6-9.8 9.7 0.1 10.5-13 1.5 1.0 101 7.9-13.0 10.7 1.4
Dorsal spine length 12.1-19.1 16.4 34 13717 15.1 1.1 13.4 10.7-15.7 13.6 1.5
Dorsal fin length 21.8-25.6 234 1.7 20.5238 229 10 227 19.4-28.4 241 3.0
Dorsal to coracoid length 23.2-26.9 249 1.6 20324 21.1 12 241 18.7-24.3 22.2 1.8
Head length 27.8-30.9 299 1.2 252276 268 08 291 25.7-30.1 28.8 1.3
Snout length 37.1-40.5 389 1.4 339409 38.1 26 415 34.9-42.6 39.3 22
Orbit diameter 16.7-18.6 176 0.8 20.0-25.1 223 19 146 13.4-19.7 16.3 22
Interorbital width 47.5-50.1 487 1.0 448526 49.1 27 513 41.3-52.9 477 3.1
Width of occipital process base 9.5-13.3 116 14 85162 10.8 2.5 1.3 7.7-11.3 9.8 1.4
Coracoid to cranium length 52-57.5 55.1 26 55.6-64.6 605 29 580 48.6-67.2 60.4 3.7
Humeral process length 31.5-42.9 375 41 382469 415 31 33.0 31.4-39.5 348 2.7
Pectoral girdle width 70.4-71.8 713 06 79.5-86 81.1 22 727 72.3-76.9 74.1 1.5
Mouth width 48.1-51.8 496 1.4 475528 504 1.8 532 43.6-55.1 51.3 3.1
Pectoral spine length 61.667.2 648 29 653724 693 28 581 48.9-66.5 57.9 6.4

Molecular analysis

The BLAST tool revealed sequences identical to those from
the new species have previously been uploaded to GenBank as
H. nigricollaris (Table 1). Intraspecific p-distances for the COI gene
(Table 3) were less than 0.2% for Horabagrus obscurus, 0.0% for
H. nigricollaris and less than 0.7% for H. brachysoma. Interspecific
p-distances were 2.2-2.6% between H. brachysoma and
H. nigricollaris, 2.6-2.8% between H. obscurus and H. nigricollaris
and 2.1-2.8% between H. obscurus and H. brachysoma. Intraspecific
p-distances for the CytB gene (Table 4) were less than 0.3% for
H. obscurus, less than 0.2% for H. nigricollaris and less than 1.5%
for H. brachysoma. Interspecific distances were 2.3-3.0% between
H. brachysoma and H. nigricollaris, 2.5-3.3% between the H. obscurus
and H. brachysoma and 2.6-3.0% between H. obscurus and
H. nigricollaris.

ABGD recovered three distinct groups, corresponding to H. brachysoma,
H. nigricollaris and H. obscurus for the COI and CytB genes (Fig. 4).

Discussion

Allthree species of Horabagrus are readily distinguishable from each
other by their colour pattern (Fig. 5). In the field, specimens of same
size class of H. obscurus and H. nigricollaris can be differentiated by
the dark humeral marking, which is margined posteriorly by a pale
yellow to white coloured region which extends to the dorsal region
in H. nigricollaris but entirely absent in H. obscurus.

Horabagrus brachysoma is a fluviatile species known to enter
brackishwaters of low salinity. It is widely distributed in the west
flowing rivers originating from the southern Western Ghats. It
supports a commercial fishery, especially in the Kuttanad region in
the state of Kerala and is capable of growing to over 400 mm SL.
Horabagrus nigricollaris, in contrast, has a very limited distribution,
from the middle reaches of a single river system and is a
comparatively smaller species, the largest being less than 200 mm SL
(Pethiyagoda and Kottelat, 1994, Ali and Prasad, 2007). The
discovery of a new species living in sympatry with and apparently
sharing the same restricted distribution H. nigricollaris, raises
several interesting questions, including the possibility of a hybrid.
While H. brachysoma is primarily a lowland species, preferring deep,
slow flowing water, H. nigricollaris is confined to rapid regime of
the river with bedrock and boulders as primary substrates. Though
both species do coexist in the wild but have distinct spawning
periods. H. brachysoma spawning in May-July (Bindu et al., 2012,
Chandran and Prasad, 2014) while H. nigricollaris spawns after the
north-east monsoon in November-February (Ali and Prasad, 2007).
Horabagrus obscurus is a large species (>250 mm SL) sympatric
with H. nigricollaris and unfamiliar to fishers in the lower stretches
of the river where H. brachysoma occur. We hypothesise the
differences in habitat preferences and reproductive cycles between
H. brachysoma and H. nigricollaris are ecological barriers to prevent
their hybridisation in the wild. The differences in the mitochondrial
genomes of the three species also support erection of new species.

The discovery of H. nigricollaris, 150 years after the description
of H. brachysoma and the discovery of H. obscurus 25 years after
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Table 3. p-distances for the COl gene in Horabagrus

EU490864.1 H. brachysoma

HM579863.1 H. brachysoma 0.6

HQO009501.1 H. brachysoma 0.0 0.6

JX460967.1 H. brachysoma 0.6 04 06

KM874791.1 H. melanosoma 0.2 0.7 0.2 0.7

KU568858.1 H. brachysoma 0.0 06 00 06 02

KU568859.1 H. brachysoma 00 0.6 0.0 06 02 00

KU870467.1 H. brachysoma 00 0.6 0.0 06 02 00 0.0
MG923364.1 H. brachysoma 0.0 0.6 0.0 0.6 0.2 0.0 0.0 0.0
HM579861.1 H. nigricollaris 24 22 24 22 26 24 24 24 24
MZ350467 H. nigricollaris 24 22 24 22 26 24 24 24 2400
MZ350470 H. nigricollaris 24 22 24 22 26 24 24 24 2400
MZ350469 H. nigricollaris 24 22 24 22 26 24 24 24 2400
MZ350468 H. nigricollaris 24 22 24 22 26 24 24 24 2400
HQ009503.1 H. nigricollaris 24 22 24 22 26 24 24 24 2400
KM874795.1 H. nigricollaris 24 22 24 22 26 24 24 24 2400
KM874797.1 H. nigricollaris 24 22 24 22 26 24 24 24 2400
MG986722.1 H. nigricollaris 24 22 24 22 26 24 24 24 2400

MZ351296 H. obscurus 24 22 24 22 26 24 24 24 2426
MZ351297 H. obscurus 24 22 24 22 26 24 24 24 2426
MZ351298 H. obscurus 24 22 24 22 26 24 24 24 2426
MZ351299 H. obscurus 24 22 24 22 26 24 24 24 2426
MZ351300 H. obscurus 24 22 24 22 26 24 24 24 2426
MZ351301 H. obscurus 24 22 24 22 26 24 24 24 2426

KM874793.1 H. nigricollaris 26 24 26 21 28 26 26 26 26 28
KM874794.1 H. nigricollaris 24 22 24 22 26 24 24 24 2426
KM874796.1 H. nigricollaris 24 22 24 22 26 24 24 24 2426

0.0

0.0 0.0

0.0 0.0 0.0

0.0 0.0 0.0 0.0

0.0 0.0 0.0 0.0 00

0.0 0.0 0.0 0.0 0.0 0.0

0.0 0.0 00 0.0 0.0 00 00

26 26 26 26 26 26 26 2.6

26 26 26 26 26 26 26 26 0.0

26 26 26 26 26 26 26 26 00 00

26 26 26 26 26 26 26 26 00 00 0.0

26 26 26 26 26 26 26 26 00 00 0.0 00

26 26 26 26 26 26 26 26 00 00 00 00 0.0

28 28 28 28 28 28 28 28 0202 02 02 02 02
26 26 26 26 26 26 26 26 00 00 0.0 00 00 00 0.2
26 26 26 26 26 26 26 26 0000 0.0 00 00 00 02 0.0

Table 4. p-distances for the CytB gene in Horabagrus

JX460962.1 H. brachysoma

JX460969.1 H. brachysoma 0.0

KU870467.1 H. brachysoma 1.0 1.0

HMS579856.1 H. brachysoma 1.5 15 08

EU490913.1 H. brachysoma 1.0 10 02 08

MZ359232 H. nigricollaris 23 23 28 28 28
MZ359231 H. nigricollaris 2.3 23 28 28 28 00
MZ359230 H. nigricollaris 23 23 28 28 28 00
HM579857.1 H. nigricollaris 2.5 25 30 30 30 02
MG986722.1 H. nigricollaris 2.3 23 28 28 28 00
MZ359233 H. nigricollaris 2.3 23 28 28 28 00

MZ359227 H. obscurus 2.5 25 29 3.0 29 2.6
MZ359228 H. obscurus 2.5 25 29 3.0 29 2.6
MZ359229 H. obscurus 2.6 26 28 2.9 2.8 2.7
MZ359224 H. obscurus 2.7 27 31 3.3 3.1 2.8
MZ359226 H. obscurus 2.6 26 3.0 3.1 3.0 2.7
MZ359225 H. obscurus 2.6 26 28 29 28 27

0.0
02 02
00 00 02

00 00 02 00

26 26 28 26 26

26 26 28 26 26 00

27 27 29 27 27 01 01

28 28 30 28 28 02 02 03

27 27 29 27 27 01 01 02 0.1

27 27 29 27 27 01 01 00 0.3 0.2

H. nigricollaris are testament to the aquatic diversity still waiting to
be discovered in the rivers of the Western Ghats. This discovery also
adds to the diversity described from the stretch of the Chalakkudy
River between the Athirampilly waterfalls and Thumburmuzhy, which
are highly adapted to life in these fast flowing, oxygen rich waters.
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Fig. 4. Horabagrus species groups as determined by ABGD. (a) COl and (b) CytB
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Fig. 5. Species of Horabagrus in life. (a) H. obscurus, NBFGR/HORHOBS.7, paratype, 248 mm SL, (b) H. nigricollaris, NBFGR/HORHNIG.8,
168 mm SL and (c) H. brachysoma, 200 mm SL, Periyar river at Varapuzha, not preserved
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