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Gegeneophis nadkarnii — a caecilian
(Amphibia: Gymnophiona: Caeciliidae)
from Bondla Wildlife Sanctuary,
Western Ghats
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Gegeneophis nadkarnii is described as a species of
Caeciliidae (Amphibia: Gymnophiona) based on two
specimens collected from Bondla Wildlife Sanctuary,
Goa, India. This species is differentiated from all Gege-
neophis except G. danieli, in having many secondary
annuli that begin on the anterior of the body. G. nad-
karnii differs from G. danieli in having substantially
fewer teeth.

UNTIL 1999, the endemic Indian caeciliids were represen-
ted by five species belonging to two genera, viz. Gegeneo-
phis Peters and Indotyphlus Taylor. These five species
are G. carnosus, G. fulleri, G. krishni, G. ramaswamii and
1. battersbyi'. Recently two more species from India were
added to the genus Gegeneophis. Ravichandran et al’
reported Gegeneophis seshachari from Ratnagiri District,
central western Maharastra and Giri et al.’ reported
Gegeneophis danieli from Sindhudurg District, southern
Maharastra. In September 2001 we had collected two
specimens resembling each other from Goa, India which
fit into the generic diagnosis given by Taylor* and Ravi-
chandran et al?’ for Gegeneophis, but differ from all
known species of the genus according to the recently deve-
loped key to the species of Gegeneophis by Giri et al.’.
Here we describe this form (G. nadkarnii sp. nov.) that
differs from all other species of the genus Gegeneophis
except G. danieli, as having many secondary annuli that
begin on anterior of the body. The species differs from G.
danieli in having substantially fewer teeth.
G. nadkarnii sp. nov. is described as follows:

Holotype: Zoological Survey of India, Calicut, India (ZSI,
CLT. No. V/A-573). A mature male, collected in Bondla
Wildlife Sanctuary, Goa in September 2001, while con-
ducting field-work.

Paratype: Bombay Natural History Society, Mumbai, India
(BNHS) 4234. A mature male. Other data same as holotype.

This is a Gegeneophis differing from all other species
of the genus except G. danieli, in having many secondary
annuli (around 80, of which nearly 70 are complete mid-
dorsally) that appear on anterior part of the body. The
anterior-most primary annuli (around 40) appear incomplete
middorsally.

*For correspondence. (e-mail: gkb@sancharnet.in)
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The morphometric and meristic data are given in Table
1. The specimen is in good condition. The holotype mea-
sures 289 mm in length and 33 mm in circumference at
mid-body. There are six artefactual horizontal ridges on
the right side, beginning ca. 40 mm behind the snout.
There is a 100 mm long midventral groove running from
the first annulus to the region where the secondary annu-
lar grooves become complete. There is also a 70 mm long
midventral incision in front of the vent.

In life, the body shape is subcylindrical and slightly
dorsoventrally compressed (Figure 1). It is mostly of uni-
form width (10.9 mm at midbody), although slightly narro-
wer anteriorly. Posteriorly, the body tapers strongly to-
wards the terminus.

In dorsal view, the head tapers gently from the level of
the occiput to the tentacular apertures (Figure 2). But
anterior to this, the head tapers more strongly and ends in
a bluntly rounded snout tip. In lateral view, the top of the
head is straight and the margin of the upper lip slightly
arched. The snout projects 1.4 mm beyond the mouth.
The distance between the jaw angle and the top of the
head (2.3 mm) is greater than the distance between the jaw
angle and the ventral surface of the lower jaw (1.8 mm).
In ventral view, the anterior margin of the lower jaw is
much more rounded than the anterior margin of the snout.

The small, circular nostrils are 1.9 mm apart, visible
dorsally and laterally but not ventrally. They are surroun-
ded by a narrow whitish rim. In lateral view the nostrils

Table 1. Morphometric and meristic data (in mm) for the holotype
and paratype of Gegeneophis nadkarnii. Measurements were
taken to the nearest 0.1 mm with vernier callipers. For
measuring the length and circumference, a calibrated
0.3 m scale and a piece of thread were used

Holotype Paratype

Total length 289 225
Head length 6.7 5.6
Distance between external nostrils 1.9 1.5
Distance between tentacles 4.0 3.0
Distance from nostril to tentacle 1.3 1.0
Distance between snout tip and tentacle 2.4 2.3
Distance between snout tip and jaw angle 7.4 5.1
Distance between jaw angle and tip of lower jaw 5.7 4.7
Distance between jaw angle and tentacle 4.5 3.9
Distance between snout tip and 1st nuchal groove 8.9 6.9
Distance between snout tip and 2nd nuchal groove  11.1 9.1
Distance between snout tip and 3rd nuchal groove 143 11.5
Width of head at jaw angle 6.5 5.2
Width of head at 1st nuchal groove 7.3 5.8
Width of head at 2nd nuchal groove 7.9 6.4
Width of body (at the broadest region) 10.9 9.5
Length by width 26.5 23.7
Width of body in front of vent 7.0 5.0
Width of body at the level of vent 4.9 4.1
Circumference at mid-body 33 28
Number of primary annuli 114 114
Number of secondary annuli 86 86
Premaxillary—maxillary teeth 20 20
Vomeropalatine 18 20
Dentary 10 10
Splenial 5 4
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are slightly closer to the level of the snout tip than to the
anteriormost margin of the mouth.

In life, the tentacles are globular. The tentacular aper-
tures are lateral in position and 4 mm apart. They are
situated at a distance of 2.4 mm from the tip of the snout
and 1.3 mm from the nostrils. The slightly raised tenta-
cular apertures are visible in both dorsal and ventral views.
They are close to the margin of the upper lip than to the
top of the head.

The eyes, which are scarcely visible under the bones in
life, are invisible in the preserved specimen. In the live
animal, the eyes occur at the posterior end of a light-
pink-coloured stripe, the latter extends from behind the
eye to immediately anterior to the tentacle. Laterally, the
eyes lie approximately halfway between the margin of
the upper lip and the top of the head. In dorsal view, the
eyes are close to the lateral margins of the head.

We counted 20 premaxillary-maxillary, 18 vomero-
palatine, 10 dentary and 5 splenial teeth (the tooth count
includes the empty sockets also). With the exception of
splenials, all the other types of teeth are found in equal
numbers on each side of the jaw. Of the five splenials,
three are on the right and two on the left side of the jaw.
The teeth in all four series are generally recurved. They
are smaller posteriorly than anteriorly. Both in the upper
jaw and lower jaw, the teeth of the outer rows are mar-
kedly larger than those of the inner rows. The premaxil-
lary-maxillary and vomeropalatine teeth rows, which run
parallel to each other anteriorly, clearly extend posterior
to the choanae and occur closer together posteriorly.

The small, oval choanae are obliquely placed and
slightly longer than wide. They are separated by a dis-
tance that is approximately 2.5 times the width of each
choana anteriorly and 3 times posteriorly.

The tongue is rounded, unattached anteriorly and is
separated by a groove from the gingivae. The tongue has
a pair of laterally positioned globular narial plugs. The

Figure 1.
V/A-573).

Holotype of Gegeneophis nadkarnii in life (ZSI, CLT. No.
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upper surfaces of the narial plugs are on level with the
surface of the tongue.

a, Dorsolateral view of the head; b, Ventral view of the
head; ¢, Ventral view of the body terminus.

Figure 2.

390

The nuchal region is broader and higher than the adja-
cent parts of the body. It has two nuchal collars that are
marked clearly by three white-coloured nuchal grooves.
The nuchal region at first nuchal groove (7.3 mm) is
slightly expanded than the back of the head at jaw angle
(6.5 mm). However, it is less expanded than the body at
first annular groove (8.3 mm). The first collar (2.2 mm)
is narrower than the second (3.2 mm), laterally. The first
and second nuchal grooves are complete all around the
nuchal region. The third nuchal groove, though complete
dorsally and laterally, is incomplete midventrally. The
first collar bears two short, equidistantly placed trans-
verse grooves (folds) middorsally. The second collar bears
a middorsal, whitish transverse groove that extends fully
on the dorsum. This transverse groove is slightly nearer
to the second nuchal groove. On the ventral surface of the
nuchal region a longitudinal, whitish groove extends from
about half way between the tip of the lower jaw and the
first nuchal groove, to about two-thirds the length of the
second collar. Further, there is a small transverse groove
(may be artefactual) just in front of the first nuchal groove.
These two grooves, i.e. longitudinal and transverse, toge-
ther give the appearance of ‘+’ mark on the chin. The
nuchal and annular grooves are perpendicular to the long
axis of the body.

Similar to the nuchal grooves, the annuli are also marked
by white-coloured grooves. They are increasingly more
conspicuous posteriorly. There are 114 complete primary
annuli. Starting from the nuchal region, on the first 45
annular grooves middorsally, and on the first 104 annular
grooves midventrally, the white colouration of the grooves
is indistinct, as a result of which these grooves appear
incomplete. The secondary annular grooves appear for
the first time dorsolaterally on the 30th primary annulus
at the right side and on the 31st primary annulus at the
left side. But they are absent on the left side of the 30th
primary annulus and on the right side of the 31st primary
annulus. On 32nd and 33rd primary annuli, the secondary
grooves are seen on both sides dorsolaterally. On the
34th primary annulus the secondary groove is seen only
on the left side. From the 35th primary annulus, the
secondary annular grooves are regular in their occurrence
till the end of the body. But from the 35th primary annu-
lus to the 45th primary annulus, the secondary annular
grooves do not meet middorsally. From the 46th primary
annulus onwards, the secondary annular grooves are com-
plete middorsally. The secondary annular grooves extend
across the midline on the ventral surface from the 105th
primary annulus up to the subcircular disc surrounding
the vent. The subcircular disc is 2.8 mm wide, 2.6 mm
long and is interrupted by the 114th primary annulus and
the 85th and 86th secondary annuli. The rounded termi-
nus ends in a small cap, which is incompletely demarca-
ted by the last secondary annular groove. The transverse
vent (1.5 mm wide) lies just 1.4 mm from the body termi-
nus. The vent is surrounded by five anterior and six poste-

CURRENT SCIENCE, VOL. 87, NO. 3, 10 AUGUST 2004



RESEARCH COMMUNICATIONS

rior denticles. Ten secondary annular grooves in front of
the vent are complete. There are 86 secondary annuli.

The scales were searched at three different points along
the body. No scales are found on the 20th primary annu-
lus on both the dorsal and ventral surfaces. On the 75th
primary annulus oval scales are found only on the dorsal
surface in a single row in each of the primary and secon-
dary annular grooves. On the 105th primary annulus, the
scales are found on the dorsal surface in three rows and
on the ventral surface in a single row. The oval scales of
the 105th primary annulus (each 1.4 mm wide) are larger
than the scales of the 75th annulus.

In life, the body is dark, slaty-grey coloured on the
dorsal surface and light grey on the ventral surface. The
head is of body colour with a light pink bar between the
tentacle and the position of the eye. The tip of the snout,
the lower jaw and the ventral surface of the first collar
are pinkish in colour. The dorsal and ventral surfaces of
the hind end of the body are darker than the rest of the
body. The skin is with profuse white glandules all over
the body.

In the preserved specimen, the body is dark grey in
colour on the dorsal surface and light grey on the ventral
surface. The annular and nuchal grooves are white in
colour, being more prominent laterally. Dorsally, the tip
of the snout bears a thin arc of cream colour. The stripes,
which extend from just behind the position of the eyes to
just in front of the tentacular apertures and the ventral
surface of the rostrum, are pale cream in colour.

The under side of the lower jaw and the part of the
body behind it are light grey in colour and are indisting-
uishable from each other. The rim of the lower jaw is
pale cream in colour as also those of the tip of the snout
and ventral surface of the rostrum. The disc surrounding
the vent is white, both in live and preserved specimens.

The paratype is in good condition. It measures 225 mm
in length and 28 mm in circumference at mid-body. There
are four artefactual horizontal ridges on the dorsal side,
beginning ca. 27 mm behind the snout. There is a 90 mm
long midventral groove running from the first annulus to
the region where the secondary folds become complete.
There is also a 60 mm long midventral incision in front
of the vent.

The paratype is light grey in colour when compared to
the holotype. The paratype resembles the holotype in the
pattern of the nuchal grooves with the exception that in
the paratype, the second collar bears three equidistantly
placed, middorsal, white transverse grooves among which
the first one is shorter than the other two. The second and
third transverse grooves are of equal length. The third
transverse groove, which is incomplete on the middorsal
line, meets the third nuchal groove on the right side. On
the chin there are two small transverse grooves just in
front of the first nuchal groove. In the paratype, on the
first 42 annular groove, middorsally and on the first 106
annular groove midventrally, the white colouration of the
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grooves is indistinct. In the paratype, secondary annular
grooves appear for the first time dorsolaterally on the
29th primary annulus at the left side and on the 31st
primary annulus at the right side. The secondary annular
grooves are absent on the 30th, 32nd and 33rd primary
annuli. From the 34th primary annulus onwards till the
end of the body, the secondary annular grooves are regu-
lar in their occurrence. But from the 34th primary annulus
to the 42nd primary annulus they are positioned only dor-
solaterally. From the 43rd primary annulus onwards, they
become complete middorsally. They extend across the mid-
line on the ventral surface from 106th primary annulus up
to the disc surrounding the vent. The subcircular disc sur-
rounding the vent is 1.8 mm wide, 2.3 mm long and is
interrupted by three annuli of which two are primaries
and one secondary. The transverse vent (1.1 mm wide) is
surrounded by four anterior and five posterior denticles.
Eight secondary annular grooves in front of the vent are
complete. There are 86 secondary annuli. The paratype
has nine premaxillary-maxillary teeth on right side and
eleven on the left side. Further, it has two vomeropalatine
teeth more and 1 splenial tooth less when compared to
the holotype.

Both the holotype and paratype were collected from a
heap of rotting elephant grass at a distance ca. 5 m from a
cement-walled stream inside a mini zoo. The locality is
situated in the Western Ghats, at approximately 200 m asl.
The soil where the specimens were spotted was brown in
colour with pH 6.07, soil temperature 26°C (at 30 cm depth)
and 0% canopy cover.

The presence or absence of secondary annuli and groo-
ves, the number of primary and secondary annuli, the
position of secondary annuli and the external visibility of
eyes are the important characters used for differentiating
the species of Gegeneophis™*.

G. nadkarnii shares certain common characters with G.
danieli. The overall colouration of the body, including
the white grooves, the absence of white colouration
approximately in the anterior one-third of the body, the
contour of the head with snout and jaws, the structure of
the nostrils, tentacles, choanae and tongue, the relative
position of the nostrils and tentacles, the stripe between
the position of the eye and the tentacle, the position of
the occurrence of scales and their shape, structure of the
terminal cap and the number of denticles surrounding the
vent do exhibit similarity between G. nadkarnii and G.
danieli. But G. nadkarnii differs from G. danieli mainly
in the position and pattern of the secondary annular groo-
ves. In G. nadkarnii, the secondary annular grooves com-
mence from around the 30th primary annulus and they
are positioned dorsolaterally, while in G. danieli the secon-
dary annular grooves appear from the first primary annu-
lus itself and are middorsal in position. In G. nadkarnii,
from the 46th primary annulus onwards in the holotype
and from the 43rd primary annulus onwards in the para-
type, secondary grooves are complete middorsally, while
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in G. danieli posterior to the 35th primary annulus there
are few primary annuli on which the secondary annular
grooves are incomplete middorsally. In addition to the
above, G. nadkarnii differs from G. danieli also in having
(a) first nuchal groove complete all around, (b) two trans-
verse grooves on the 1st nuchal collar, (¢) lesser number
of secondary annuli, their position and arrangement (d)
invisible eyes and (e) lesser number of premaxillary—
maxillary, vomeropalatine and dentary teeth.

G. nadkarnii differs from G. seshachari in having secon-
dary annuli, scales, invisible eyes and segmented terminal
shield. G. nadkarnii differs from G. krishni, G. rama-
swamii, G. fulleri and G. carnosus mainly in the number,
position and pattern of the secondary annuli. In all these
species, the number of secondary annuli is less than fif-
teen and these are restricted to the posterior half or less
of the body.

G. nadkarnii is named in honour of Vinayaka Baburao
Nadkarni, Department of Zoology, Karnatak University,
Dharwad, India in recognition of his contributions to the
field of comparative vertebrate endocrinology and biology
of reproduction.

Bhatta® had stated that there is good chance of dis-
covering new species of caecilians with additional sampl-
ing, and using Chao’s estimate he expected this number
to rise up to 27. The recent discoveries of two species by
Ravichandran et al.” and Giri et al’ and the present

description of another species thereby expanding the
Indian caecilian diversity number from 20 to 23, support
the expectation of Bhatta’. They also substantiate the
observations of Ravichandran et al.” and Bhatta’ that the
northern part of the Western Ghats has been less explored
than the southern part and further exploration of the nor-
thern part might enrich the caecilian diversity.
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