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Ecological notes:  The specimens were collected in a small stream in the forest at

night, the water in the stream was shallow, and both sides of the stream were covered

with vegetation. No eggs or larvae were found.

Distribution:  This species was recorded from Ha Giang and Cao Bang provinces,

northern  Vietnam;  Malipo  County,  Yunnan  Province  and  Jingxi  County,  Guangxi

Autonomous Region, China (Fig. 3). However, the populations in Cao Bang and Jingxi

may not represent the true Tylototriton ziegleri (see Discussion section).

Analysis 

Morphologically, the specimens from Malipo County, Wenshan Prefecture, Yunnan, China,

agree well  with  the original  description  of  Tylototriton ziegleri:  medium body size;  skin

rough  with  fine  granules;  bony  ridges  on  head  distinct;  vertebral  ridge  prominent  and

segmented;  rib  nodules  prominent;  tips  of  fore-limbs  and hind-limbs  overlapping  when

adpressed along body; tail  thin; dorsum uniform blackish; finger and toe tips, vent and

ventral ridge of tail orange.

Figure 3.  

Map showing the type locality of Tylototriton ziegleri in Ha Giang, Vietnam (1); the collection

site of T. ziegleri in Malipo, Yunnan, China (2); the distributions of T. cf. ziegleri in Cao Bang,

Vietnam (3 and 4); the distribution of T. cf.  ziegleri in Jingxi,  Guangxi,  China (5); the type

locality of T. verrucosus designated by Nussbaum et al. (1995) in Longchuan, Yunnan, China

(6);  the  type  locality  of  T. panwaensis in  Kachin,  Myanmar  (7);  the  collection  site  of  T. 

panwaensis in  Tengchong,  Yunnan,  China (8);  and the collection site of  T. panwaensis in

Yingjiang, Yunnan, China (9).
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The obtained  sequence  alignment  is  1044  bp  in  length.  BI  and  ML analyses  showed

basically consistent topology (Fig. 4). The two specimens collected from Malipo County,

Wenshan Prefecture, Yunnan, China, were homogeneous and clustered with Tylototriton 

ziegleri (including the holotype) from Ha Giang Province, Vietnam, with strong support. The

genetic  distance  (uncorrected  p-distance)  between  the  specimens  from  China  and  T. 

ziegleri (including the holotype) from Ha Giang, Vietnam was only 0.1% (Suppl. material 1).

Figure 4.  

Bayesian Inference tree, based on mitochondrial ND2 sequences. Numbers before slashes

indicate Bayesian posterior probabilities (values below 0.9 are not shown) and numbers after

slashes indicate bootstrap support for Maximum Likelihood analyses (values below 90 are not

shown).
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Combining the results of morphological and molecular analysis, we determined that the

specimens from Malipo County, Wenshan Prefecture, Yunnan, China, belong to Tylototriton

ziegleri.

Discussion 

In  the  phylogenetic  analyses  in  Nishikawa et  al.  (2013) and  in  this  study,  Tylototriton 

ziegleri formed  two  strongly-supported  lineages,  one  (including  the  holotype)  from Ha

Giang Province, Vietnam and the other from Cao Bang Province, Vietnam and there is a

relatively large genetic divergence (2.6%) between the two lineages, more than that (2.1%)

between T. verrucosus and T. pulcherrima and close to that (2.7%) between T. taliangensis

and T. pseudoverrucosus. Therefore, we regard the lineage containing the holotype as T. 

ziegleri sensu  stricto  and  the  other  lineage  as  Tylototriton cf.  ziegleri.  The  lineage  of

Tylototriton cf. ziegleri may, therefore, represent a cryptic new species of Tylototriton. Our

newly-collected specimens from China clustered with the lineage of T. ziegleri sensu stricto

and showed negligible genetic divergence (0.1%) with this lineage, confirming T. ziegleri

sensu stricto. Ziegler et al. (2018) reported the longevity of T. ziegleri and extended the

diagnosis  of  this  species,  based  on  specimens  collected  from  Cao  Bang,  Vietnam;

according to their result of molecular identification, these specimens from Cao Bang should

be assigned to to Tylototriton cf. ziegleri rather than T. ziegleri sensu stricto. As for the

population  in  Jingxi,  Guangxi,  China,  record  by  Hernandez  (2016),  judging  from  the

geographical location, we consider that this population should also belong to Tylototriton cf.

ziegleri.

In  the  original  description  of  Tylototriton verrucosus,  Anderson  (1871) described  this

species  as  uniform  blackish-brown,  but  not  orange-patterned.  Usually,  the  uniform

blackish-brown colour of these salamanders in life remains constant in preservative and

the orange colour of these salamanders in life fades to light yellow or white, but the pattern

remains  distinct  in  preservative.  However,  according  to  Nussbaum  et  al.  (1995) and

Chanda et al.  (2000), all  the syntypes of T. verrucosus are orange-patterned. This has

always  made  people  wonder  why  the  syntypes  were  inconsistent  with  the  original

description by Anderson (1871). Anderson (1871) did not specify a precise type locality, but

merely  mentioned  some valleys  in  western  Yunnan,  including  Nantin,  Momien,  Hotha,

Ponsee and Nampoung. That is to say, any of these valleys may be the type locality of T. 

verrucosus.  “Momien”  generally  refers  to  Tengchong  City,  Yunnan,  China,  nowadays;

“Hotha” generally refers to Husa Township, Longchuan County, Yunnan, China, nowadays;

“Ponsee” generally refers to Xueli  Village, Yingjiang County, Yunnan, China, nowadays;

“Nampoung”  generally  refers  to  Nabang  Town,  Yingjiang  County,  Yunnan,  China,

nowadays; and “Nantin” is uncertain. Nussbaum et al. (1995) considered that the syntypes

of T. verrucosus are inconsistent with the original description of T. verrucosus and, as the

specimens from Husa agree with the original description of T. verrucosus, they designated

a neotype (KIZ 74II0061 VI.16) of T. verrucosus from Gongwa Village, Longchuan County,

Yunnan Province, China. However, Fei et al. (2006) questioned the validity of this neotype.

Since the syntypes of T. verrucosus are extant (Sclater 1892, Chanda et al. 2000), one of
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the syntypes should be selected as the lectotype instead of designating a neotype and this

designation  contravenes  the  requirements  of  Art.  74.7  of  the  Code  (ICZN,  1999).

Therefore, we agree with Fei et al. (2006) that the designation of the neotype (KIZ 74II0061

VI.16) is unvalid.

We  collected  some  specimens  from western  Tengchong  City  and  neighbouring  north-

western  Yingjiang  County,  Yunnan,  China,  in  2019;  these  specimens  were  uniform

blackish-brown or uniform brown in life, that is to say, not only the specimens from Husa

agree with the original description of T. verrucosus, but also the specimens from western

Tengchong and north-western Yingjiang agree with the original description of T. verrucosus

.  Therefore,  Tengchong  or  Yingjiang  cannot  be  ruled  out  as  the  type  locality  of  T. 

verrucosus.  Interestingly,  the  black  surface  skins  of  the  ones  who  underwent poor

preservation fell off and the body colour turned to orange-patterned, while others are still

uniform blackish-brown or uniform brown (Fig. 5). The colour of some of these specimens

in preservative became inconsistent with that in life; this seems to be similar to the case of

the syntypes of T. verrucosus. Nevertheless, as we do not know the previous preservation

status of the syntypes of T. verrucosus, we cannot determine whether the colours of these

syntypes have changed. More interestingly, the specimens from western Tengchong and

north-western Yingjiang were assigned to T. panwaensis in the molecular analysis.

Although the population in Husa and the population in western Tengchong are both in

agreement  with  the  original  description  of  Tylototriton verrucosus,  the  two  populations

Figure 5.  

The specimens of Tylototriton panwaensis from western Yunnan, China, in preservative.
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belong to two different species. Since it is impossible to tell whether Hotha or Momien is

the type locality of T. verrucosus, it is impossible to identify whether the population in Husa

or  in  western  Tengchong  is  the  true  T. verrucosus.  If  Hotha  is  the  type  locality  of  T. 

verrucosus, then the population in Husa is the true T. verrucosus and T. panwaensis is a

valid  species  and  also  distributed  in  China;  and  if  Momien  is  the  type  locality  of  T. 

verrucosus, then the population in western Tengchong may be the true T. verrucosus, T. 

panwaensis may be the synonym of T. verrucosus and the population in Husa may remain

an unnamed species. We can only make this speculation at present, as more research is

needed to solve this problem.
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