
Altitudinal range and reproduction
of the Hainan endemic treefrog,

Rhacophorus yinggelingensis
CHOu, LAu & CHAN, 2007

Hainan Island, People’s Republic of
China, is part of the Indo-Burma biodiversi-
ty hotspot with high rates of biodiversity
and endemism (MyERS et al. 2000).  To date,
12 amphibian species are endemic to Hai -
nan (LAu & CHAN 2012).  New amphibian
species and new island records continue to
be documented (XIAO et al. 2008; LAu &
CHAN 2012).  

Over 90 % of the island’s endemic
amphibians are considered threatened and
listed as either Endangered or Vulnerable by
the IuCN Red List of Threatened Species
(IuCN 2013).  However, research on the
amphibian fauna of Hainan has largely been
limited to taxonomy and biogeography (SHI
2002; FEI et al. 2003; FEI et al. 2007), with
little quantitative research on their ecology,
hampering effective conservation measures.

Rhacophorus yinggelingensis CHOu,
LAu & CHAN, 2007 is the latest addition to
Hainan’s amphibian fauna.  Since its dis-
covery in 2007, R. yinggelingensis has been
considered rare, being known only from
yinggeling Nature Reserve, Hainan, and as
such is listed as Vulnerable D2 by the IuCN
Red List (IuCN 2013).  Our understanding
of the ecology of this highly restricted
species is extremely limited.  The objectives
of the current study were to investigate the
altitudinal range, and the reproductive sea-
sonality of R. yinggelingensis so as to pro-
vide baseline information for future popula-
tion monitoring and conservation plans.

The authors conducted this study
opportunistically between July 2010 to
January 2012 in yinggeling Nature Reserve
(18°49’ – 19°06’N; 109°11’ – 109°34’E).
Surveys were conducted all months except
in October and December (Fig. 1). The total
area of yinggeling Nature Reserve is ca.
505 km2, and the highest peak, Mt.
yinggeling, is 1,812 m a.s.l., that is the sec-
ond tallest mountain in Hainan.  Over 200
km2 of continuous primary rainforest
remain inside the Reserve.

The altitudinal ranges of R. yinggelin -
gensis were investigated with a team of four

to six surveyors, by conducting transect sur-
veys along trails ranging from 900 m to the
summit at 1,812 m. The area surveyed was
mainly covered by primary and secondary
forest, about 20 % were non-forested habi-
tats including grassland and shrubland. A
zone, extending 15 m to the left and right of
the transects was searched to locate R.
yinggelingensis and their breeding sites.  In
addition, searches were conducted in 40 m x
40 m squares, centered at potential micro-
habitats that R. yinggelingensis may use as
breeding sites, including all pools and
swampy areas encountered. Breeding sites
were identified based on the presence of
eggs, tadpoles or calling males.

Three transect surveys covered a total
of 48.33, 48.66 and 9.61 km at 900-1,199,
1,200-1,499 and 1,500-1,812 m elevation
ranges respectively. A total of eight, 14 and
10 quadrat searches were performed at 900-
1,199, 1,200-1,499 and 1,500-1,812 m ele-
vation ranges respectively. The number of
adult R. yinggelingensis detected was 132,
of which 79 were found between 1,200-
1,499 m elevation and 53 between 1,500-
1,812 m elevation. Not one specimen of R.
yinggelingensis was found at altitudes
below 1,200 m during the study.  All adults
were encountered in breeding sites by
quadrat searches. All observations of R.
yinggelingensis were made between March
and June (Fig. 1).  The number of individu-
als detected was highest in March.

From quadrat searches of 32 pools, 18
were identified as breeding pools. None
were found below 1,200 m, while ten were
located at 1,200 to 1,499 m elevation and
eight were at 1,500 to 1,812 m elevation
(Fig. 2). All pools were within primary
rainforest.

The present research supports that R.
yinggelingensis is restricted to high-eleva-
tion sites, being found only above 1,200 m
in mature tropical montane rainforest.  This
is of particular conservation concern in the
face of climatic change, as it indicates that
the species may be susceptible to global
warming, which has been linked to the
decline of other montane amphibian species
(POuNDS et al. 1999).  Notably, over 40 % of
breeding pools identified in this study are
above 1,500 m a.s.l.; with the highest peak
reaching a mere 1,812 m at the summit, the
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room for upslope migration in the face of
climate change for this species (RAX -
WORTHy et al. 2008) is very limited. 

The seasonal peak of R. yinggelingen-
sis reproduction was found to occur in
March, before the onset of the major rainy
season, which is from May to October; and
breeding activities of the species cease in
late May.  This short reproductive period is
distinctive among anurans on Hainan Island
as most other species have prolonged breed-
ing activity throughout the rainy season.
More detailed study is needed to examine
the variability of and the factors affecting
the reproductive seasonality of frog species
in Hainan.

There have been extensive studies
showing the importance of forests to
amphibians (GARDNER et al. 2006; SuNG et
al. 2012).  All identified breeding pools and
sightings of adults were located in mature
tropical montane rainforests, suggesting that
well-preserved old-growth forest is essen-
tial for successful reproduction and survival
of R. yinggelingensis.  In Hainan, there has
been extensive forest degradation, with less
than 5 % of the original forest cover remain-
ing (yAN 2008).  This may be one of the
possible reasons for the extremely narrow
geographic distribution of R. yinggelingen-
sis.

One important observation is that R.
yinggelingensis appears to only breed in
pools that are found in shallow depressions
amidst the upland knolls of the complex ter-
rain, and maintained by the wallowing
activity of large ungulates, such as sambar
deer (Rusa unicolor) and wild boar (Sus
scrofa).  It was shown that mammal activi-
ties can create breeding microhabitats for
amphibians (OHLER & SWAN 2004), and
there is a possibility that the availability of
breeding pools for R. yinggelingensis is lim-
ited by mammal activities.  This warrants
quantitative studies on the relationship
between mammal activities and reproduc-
tion of R. yinggelingensis to understand this
potential commensalism between mammals
and amphibians.

Due to the remoteness and rugged ter-
rain of the study sites, there were certain
limitations in this study; for example, breed-
ing pools were not surveyed regularly
throughout the year, more in-depth and sys-
tematic investigation should be conducted.
Measurement of environmental parameters
at breeding and non-breeding pools should
be done, to investigate preferences of breed-
ing habitat.

There are at least 12 endemic amphib-
ian species in Hainan (LAu & CHAN 2012).
The ecology of most, if not all, endemic

Fig. 1:  Number of individuals of Rhacophorus yinggelingensis CHOu, LAu & CHAN, 2007,
recorded in different months between July 2010 to January 2012 in yinggeling Nature Reserve, Hainan, 

People’s Republic of China.  Grey columns indicate periods in which no survey was conducted.



species remains poorly known.  Many of
these endemics share the mature high-alti-
tude forest habitat (over 900 m a.s.l.) with
R. yinggelingensis, and are therefore sus-
ceptible to climate change and deforestation
(LAu & CHAN 2012).  With the combined
risk of climate change and limited mature
montane forest, the authors strongly encour-
age more research effort investigating the
basic ecology of the little-known Hainan
endemic frog species.
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Fig. 2: Distribution of breeding pools of Rhacophorus yinggelingensis CHOu, LAu & CHAN, 2007, 
at three altitudinal zones, 900-1,199 m, 1,200-1,499 m and 1,500-1,812 m a.s.l., 

in yinggeling Nature Reserve, Hainan, People’s Republic of China.
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New information on the distribution
of Eremias arguta (PALLAS, 1773)

in the north of its habitat in the
Saratov region, Russia

Eremias arguta (PALLAS, 1773), the
Steppe Runner, is the most frequently stud-
ied representative of the genus Eremias in
Russia, which was mainly promoted by its
inclusion into the list of animals to be de -
scribed in the form of monographs.  The re -
sults of the work of a large body of authors
were reported in the “Steppe Runner”
(ŠčERBAk et al. 1993), including a compila-
tory section on the distribution of the spe -
cies in various parts of its range, biotope and
station features, and other aspects of the
spatial localization of E. arguta.  However,
some peripheral occurrences are still un -
known because of this lizard’s patchy distri-

bution.  This applies to the northern part of
the E. arguta habitat, in particular, the
Saratov region.

until recently, the northern border of
the range of E. arguta in the Saratov region
was considered to approximate a line
marked by the towns of uritskoe (Lysye-
Gory district), and Bukatovka (Vos kresensk
district) and the Saratovka river mouth
(Engels district) (TABACHISHIN & ZAVIALOV
1998; TABACHISHIN et al. 2006).

However, the author’s 2007-2012
field surveys revealed the presence of E.
arguta further north of the known sites in
the Saratov region (TABA CHISHIN et al.
2006), e.g., on open sites of  afforested sand
hills near the town of Vostochnyi (51°42ʼN
/ 46°52ʼE, Marx district, 10 August, 2007)
and on sandy sites near the village of
Medianikovo (51°58ʼN / 46°42ʼE, Voskre -
sensk district, 18 August, 2007) (Fig. 1).
During another field survey, local habitats
of E. arguta were disclosed on sandy sites
near the villages of yablonovka (51°04ʼN /
46°03ʼE, Rovno district, 15 June, 2008) and
Plekhany (51°58ʼN / 47°21ʼE, Balakovo
district, 27 June, 2008).  In the 2010 and
2012 field surveys, local populations of E.
arguta were observed in the vicinity of the
villages of uritskoe (51° 23ʼN / 44°51ʼE, 5
May, 2010) and Sheremet ievka (51°36ʼN /
44°39ʼE, 8 July, 2012), Lysye-Gory district.
The population of E. arguta in the
Voskresensk district of the Saratov region is
the northernmost known population in the
Cis-Volga region.  Some indications of the
penetration of E. arguta north up to the
Samara Luka in the Samara Cis-Volga
region (BARINOV 1982) and to southern
parts of the Penza region (GARA NIN 1999)
are still unconfirmed by collections or
recent observations. 

In the course of route counts, the pop-
ulation density of E. arguta within isolated
sand hills near the town of Vostochnyi and
the village of Plekhany on sites with rare
wormwood-cereal and bush vegetation was
estimated as 363 and 212 individuals/ha,
respectively.  These values are characteristic
of E. arguta in similar stations near the vil-
lages of Medianikovo and Sheremetievka.
There, on the open sandy sites near Pinus
sp. plantations, 47 and 39 individuals per
one route kilometer were counted on the


