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Two Distinctive Color Patterns of the Himalayan Newt
Tylototriton verrucosus (Urodela: Salamandridae) Found in Thailand
and Its Implication on Geographic Segregation
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ABSTRACT.- Field surveys were carried out at 14 locations in seven provinces
of Thailand, from December 2001 to September 2006, searching for the
Himalayan newt (Tylototriton verrucosus Anderson, 1871). The newt was
found at 11 of the 14 locations visited, eight of which constitute new locality
records for the species within Thailand. Our observations show that the
Himalayan newts in Thailand can be divided into two types based on their
distribution, body coloration, and female size. This species was generally
found in small streams and ponds, usually in mountainous areas at least
1,000 m above sea level. The ecological and conservation implications of
Tylototriton verrucosus in Thailand are discussed.
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INTRODUCTION

Newts, urodelan amphibians, belong to
the family Salamandridae, which includes
18 genera and 73 described species in North
America and Eurasia (Stuart and Papenfuss,
2002; Frost et al., 2006). The five genera in
Asia are Cynops, Echinotriton, Pachytriton,
Paramesotriton and Tylototriton (Stuart and
Papenfuss, 2002). Tvylototriton has been
reported from eastern and western China,
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Nepal, Sikkim and Darjeeling in India,
Burma, northern Thailand, northern Viet-
nam, and Okinawa in Japan (Zhao et al.,
1988). This genus consists of eight species:
Tylototriton verrucosus, T. asperrimus, T.
kweichowensis, T. taliangensis, T. hainan-
ensis, T. wenxianensis, T. shanjing, and T.
vietnamensis.

Most reports of Tylototriton verrucosus
in Thailand were published 20-40 years ago,
including some in the non-scientific
literature. So far only this species in the
genus has been reported from Thailand
(Taylor, 1962; Wongratana, 1984; Nabhita-
bhata et al., 2000; Chan-ard, 2003), and
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TABLE 1. Locations and number of newts observed in our surveys.

Region No. Province Location Coordinate  Altitude Number Survey date
(m) found
North 1 Chiang Mai Watershed 19° 53'42.4" N, 1,492 11 Dec 2001
managementc station, 099° 03' 02.2" E
Doi Ang Khang
2 Nan Doi Phuka NP 19° 12' 33.0" N, 1,130 0 May 2005
101° 04' 15.8" E
3 Mae Hong Son Namtok Mae Surin 18° 56' 27.3" N, 1,267 8 Oct 2004
NP 098° 04' 23.0" E
4  Chiang Rai Doi Lahnga, Khun  18° 56' 04.4" N, 1,443 10 May 2006
Chae NP 098° 22'47.8"E
5 Chiang Mai Phuping Rajanives, 18" 48' 16.0" N, 1,436 68  Jun 2005
Doi Suthep 098° 54' 09.3" E
6 Chiang Mai Doi Chang Kien, Doi N/A N/A 1 Oct 2004
Pui
7 Chiang Mai Royal Garden 18° 32'46.4" N, 1,313 13 May 2005,
Siribhume, Doi 098" 31' 13.7" E June 2005
Inthanon
8 Chiang Mai Watershed 18°30' 51.5" N, 1,584 3 Jan 2003
management station, 098° 28' 29.3" E
Doi Inthanon
9  Chiang Mai Doi Inthanon NP N/A N/A 1 Jan 2004
Northeast 10 Loei Phu Suan Sai NP 17° 31' 489" N, 1,119 5 May 2006
100° 58' 44.7" E
11 Loei Phu Reua NP 17°29' 58.5" N, 1,183 0 May 2006
101° 20' 29.8" E
12 Loei Phu Luang WS 17° 16' 23.9", 1,515 16 July 2003,
101° 31' 18.8" May 2006
13 Phitsanulok Phu Hin Rong Kla NP 16° 59' 17.8" N, 1,285 29  May 2003,
101° 00' 05.4" May 2006
14 Phetchabun Nam Nao NP 16° 45' 02.0" N, 945 0 May 2005
101° 33' 54.6" E
Total number 165
N/A = Not available; NP = National Park; WS = Wildlife Sanctuary
only from the northern and northeastern  development, much of their potential
mountain ranges (Nabhitabhata et al., 2000; habitats have either been altered or

Chan-ard, 2003). There has been no report
on geographic distribution of color patterns.
Tylototriton verrucosus is considered a
sensitive species in Thailand, based on the
patchy known distribution and isolated
populations (Wongratana, 1984). Because of
extensive deforestation and agricultural

destroyed. Thus, it is likely that their
current distribution pattern is now different
from that previously reported.

Therefore, field surveys were carried
out in an attempt to assess the present
distribution and status of the Himalayan
newt in Thailand. The field sites surveyed
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FIGURE 1. A. Distribution of Himalayan newts (7ylototriton verrucosus) gathered from old published
literatures. Numbers refer to the locations in Table 2. B. Distribution of Himalayan newts (Tylototriton
verrucosus) from our survey. (@) Indicate Type I newts (orange to yellow body coloration). (O)
Indicate Type II newts (dull body coloration). The numbers refer to the locations in Table 1.

were mountainous areas in northern and
northeastern Thailand. In addition to distri-
bution and status, information regarding
habitat, reproduction, and morphology were
recorded. The knowledge gained from this
study can be used in implementation of
future conservation efforts.

MATERIALS AND METHODS

In this study, data regarding the
morphology and distribution of Tylofotriton
verrucosus were obtained by 1) reviewing
the existing published literature (scientific
and non-scientific), 2) examining available
museum specimens and reference collec-
tions, and 3) conducting field surveys in the
northern and northeastern parts of Thailand.

The preliminary data in this study were
gathered from the literature published
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between 1924 to 2003 (Smith, 1924; Taylor,
1962; Suvatti, 1965; Beaver, 1982; Wong-
ratana, 1984; Matsui et al., 1996; Chan-ard
et al., 1999; Nabhitabhata et al., 2000;
Chan-ard, 2003) and from the non-scientific
literatures i.e. nature magazines, photo-
graphs taken by tourists or park rangers and
Thai websites.

Additional information was obtained by
examining preserved specimens kept at the
Kasetsart University Museum of Fisheries
(KUMF), the Centre for Thai National
Reference Collections (CTNRC) and the
Chulalongkorn  University Museum of
Zoology (CUMZ).

Field surveys using the visual encounter
survey method were conducted at 14
locations in seven northern and northeastern
provinces of Thailand (Table 1) between
December, 2001 and September, 2006. The
previously reported habitats of newts
(Wongratana, 1984; Chan-ard, 2003), e.g.,
small streams, ponds, and under stones and
logs on mountain slopes, were searched at
all 14 locations. Newts were captured by
hand or by dip net. Each captured individual
was photographed in situ for color pattern
analysis.  Microhabitat type, altitude,
geographic coordinates, numbers of indivi-
duals found, morphology (size and color
pattern), and behavior were recorded.
Ecological and physical data of the habitat,
e.g., type of stream, pond or mountain
slope, water dept, water and air tempera-
tures, were recorded. Data were analyzed
using SigmaStat version 2.0.

RESULTS

Distribution

The distribution of Himalayan newts,
Tylototriton  verrucosus, obtained by
reviewing previous published literature (both
scientific and non-scientific), verified
museum specimens, and field surveys is
shown in Figure 1. Because of no previous
data suggesting the distribution of these
species in other areas were found, the
surveys were conducted only in the north
and northeast of Thailand and thus it can be
concluded that the Himalayan newts are
found in the north and the northeast of
Thailand (ca. 16-19 °N), but we have not
confirmed their albeit likely restriction to
this range within Thailand. The majority of
populations were found at high altitude
towards the top of mountains at an elevation
of at least 1,000 m above sea level.
Assuming this to be a key environmental
determinant of habitat, then outside the
surveyed area only parts of the central- to
south- western parts of Thailand would
potentially provide suitable habitat anyway,
excepting the possibly limiting caveat of
increasing temperatures at the same altitude
further towards the south of Thailand.

From the verified specimens in
museums and  previously  published
literatures, the Himalayan newts were found
only in four provinces, namely Mae Hong
Son (Nabhitabhata et al., 2000; Nabhita-
bhata and Chan-ard, 2005), Chiang Mai
(Smith, 1924; Taylor, 1962; Suvatti, 1965;
Beaver, 1982; Wongratana, 1984; Matsui et
al., 1996; Nabhitabhata et al., 2000;
Nutphund, 2001; Nabhitabhata and Chan-
ard, 2005), Nan (Nabhitabhata and Chan-
ard, 2005) and Loei (Wongratana, 1984;
Chan-ard et al., 1999; Nabhitabhata et al.,
2000; Nutphund, 2001; Nabhitabhata and
Chan-ard, 2005) (Fig. 1A). Of the 14
survey locations, we encountered newts
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FIGURE 2. A. Dorsal view and B. ventral view of Type I (yellow to orange body coloration) and Type II
(dull body coloration) females of Tylototriton verrucosus.
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in 11 locations (Table 1). Among those 11
locations, Chiang Rai and Phitsanulok are
provinces with no prior record.

Color Pattern

In our surveys two types of color
pattern were observed: yellow to orange
body coloration and dull body coloration
(light brown) (Fig. 2). Interestingly, these
two types were geographically separated.
The yellow to orange body newts were
found only in the northern part of Thailand:
Doi Ang Khang, Namtok Mae Surin
National Park (NP), Khun Chae NP,
Phuping Rajanives, Doi Suthep, Doi Pui and
Doi Inthanon NP, while the dull body
coloration were found only in samples from
the northeastern part of Thailand: Phu Suan
Sai NP, Phu Luang Wildlife Sanctuary (WS)
and Phu Hin Rong Kla NP (Table 1, Fig.
1B).

Female newts with yellow to orange
body coloration were noticeably bigger
compared to those with dull body
coloration. In general, female newts have a
significantly larger and more robust size
than males but their size distributions are
overlapping and not discrete. For instance,
at Phuping Rajanives, Chiang Mai Province,
average weight of 19 females was 20.3 +
5.7 g (range 9.7-30.8 g) and for 20 males
was 10.0 + 1.3 g (range 8.1-12.6 g) (p<
0.001; Mann-Whitney Rank Sum Test),
whilst the average snout-vent length of 19
females was 77.8 + 10.0 mm (range 57.2-
88.3 mm) and for 20 males was 63.9 + 6.1
mm (range 60.2-88.6 mm) (p < 0.001;
Mann-Whitney Rank Sum Test).

Habitat Uses and Foraging Behaviors
Our observations of habitats do not
differ significantly from the published data.

Himalayan newts from the north of Thailand
use the same habitats as those in the
northeast. They were usually found in ponds
or slow-moving streams, with an average
depth of 38.2 + 21.6 cm (range 9-120 cm).
In most instances, the bottoms were covered
with small pieces of debris. The average
water temperature and air temperature was
19.1 + 2.4 °C (range 13.4-21.7 °C), and
19.4 + 3.9 °C (range 9.5-26.0 °C), respec-
tively. The averaged altitude was 1,384 +
147 m (range 1,119-1,584 m). In all areas,
small water insects co-inhabited with the
newt.

We observed the feeding behavior of
larvae and adults maintained in our
laboratory. The larvae foraged mainly on
small crustaceans such as water fleas (Moina
macrocopa) and showed cannibalistic
behaviours among larval siblings of different
sizes. Adult newts can consume small
invertebrates and vertebrates such as
bloodworms (Chironomus sp.), mealworms
(Tenebrio molitor) and crickets (Acheta sp.)
in keeping with preliminary data on their
diet as rather non-specific generalists (Devi,
2005).

Newts were found in both clear and
muddy waters. In all cases where we found
newts, we did not find any fish which may
suggest that perhaps fish are predators of
eggs and larvae.

Breeding Behaviors

In Thailand, Himalayan newts show
seasonal breeding, in May to July, the
beginning of the rainy season in Thailand
(Wongratana, 1984). During the breeding
season the cloacal openings of females are
mainly circular while those of males are
oval. The clutch size of two females in
captivity boxes at one field site were 15 and
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20 eggs, respectively. Fertilized eggs are
enclosed in transparent jelly envelopes. In
nature, fertilized eggs on wet grass or plants
overhanging the water surface or near small
streams or ponds were found in May, 2004,
at Phu Hin Rong Kla NP, Phitsanulok
Province and in May, 2006, at Phu Suan Sai
NP, Loei Province. Juveniles were found
from August to December at Chiang Mai
Province.

DISCUSSION

During our field surveys, T. verrucosus
was found at 11 locations in Thailand, of
which eight represent new locality
distribution records. In previous
publications, this species has been reported
from within only four provinces of
Thailand: Mae Hong Son, Chiang Mai, Nan
and Loei (Table 2). Our field surveys add
two new provinces: Chiang Rai and
Phitsanulok. We did not find newts at Phu
Reua NP, Loei Province, and at Nam Nao
NP, Phetchabun Province. Interestingly, nor
did we find them at Doi Phuka, Nan
Province where they had been previously
reported (Nabhitabhata and Chan-ard,
2005). However, we cannot formally
exclude their current existence from these
localities, and thus a distribution loss of
some concern as, for example, perhaps our
search did not cover appropriate habitats at
those localities. However, our ability to find
them elsewhere makes it tempting to
speculate that they show at least a reduced
current prevalence at those localities and
thus merits a more thorough survey. As
reported by Wongratana (1984), we found
newts at Phu Luang WS which was the
lowest latitude (17° 16’ N) reported in the

literature. Our discovery of the newts at Phu
Hin Rong Kra NP, Phitsanulok Province
(16° 59" N) is, however, slightly farther to
the south and thus extends its known
distribution in Thailand slightly southwards.
Regardless, here we confirm that this
species currently is distributed in both
northern and northeastern Thailand but,
however, reveals morphological differences.

The Himalayan newts from the northern
mountainous areas differ from those of the
northeastern mountainous areas in their
color pattern and in the size of females. All
samples examined from the north are of an
orange or yellow coloration and have large
females (designated as Type I) whilst those
in the northeast are all of dull coloration
(light brown) and females are smaller
(designated as Type II). Males of these two
groups do not differ in size, only in colour
as outlined.

This colour and size polymorphism has
not, to the best of our knowledge, been
reported before and so the distribution of
Type II outside of northeastern Thailand is
unclear but perhaps likely to be restricted
within this region. The Type I pattern is the
typical colouration for this species in
Myanmar, Nepal and northern India, in
keeping with its location in northern
Thailand. Within Thailand, Wongratana
(1984) mentioned the dull coloration of the
one population he sampled, at Phu Luang,
which may resemble the Type II colour of
this study, but Taylor (1962) did not analyze
the coloration of the Thailand populations.
In contrast, Matsui et al. (1996) presented a
photograph of a single specimen from
northern Thailand similar in coloration to
our Type I, and the two newts of Thailand
illustrated by Nutphund (2001) also
resemble our Type I.
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TABLE 2. Locations and number of newts reported from published old literatures.

Region No. Province Location

References

North 1 Chiang Mai Doi Ang Khang

2 Chiang Mai Doi Chiang Dao

3 Chiang Mai Doi Pui
4  Chiang Mai Doi Suthep-Pui

5 Chiang Mai Doi Inthanon

6 Nan Doi Phu Ka

7 Mae Hong Son Namtok Mae Surin
NP

Wongratana (1984), Nabhitabhata et al. (2000),
Nabhitabhata and Chan-ard (2005)

Smith (1924), Taylor (1962), Wongratana
(1984), Nabhitabhata et al. (2000), Nabhitabhata
and Chan-ard (2005)

Matsui et al. (1996)

Suvatti (1965), Beaver (1982), Wongratana
(1984), Nabhitabhata et al. (2000), Nabhitabhata
and Chan-ard (2005)

Taylor (1962), Wongratana (1984),
Nabhitabhata et al. (2000), Nutphund (2001),
Nabhitabhata and Chan-ard (2005)

Nabhitabhata and Chan-ard (2005)

Nabhitabhata et al. (2000), Nabhitabhata and
Chan-ard (2005)

Northeast 8 Loei Phu Luang WS

Wongratana (1984), Chan-ard et al. (1999),
Nabhitabhata et al. (2000), Nutphund (2001),
Nabhitabhata and Chan-ard (2005)

NP = National Park; WS = Wildlife Sanctuary
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