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Abstract The Endangered Mangshan pit viper
Protobothrops mangshanensis is endemic to the Nanling
Mountain Range of China. It has been targeted for
exploitation to satisfy the international pet trade and
zoological collections since it was described. Long-term
intensive exploitation and habitat destruction have re-
sulted in drastic reductions in wild populations, pushing
this rare species towards extinction. Since 1990 only
limited investigations have been conducted and the most
optimistic estimation of the population size was 300–500
individuals, in 2000. Since then, however, there have been
no updates on the population status of this snake in the
wild. To provide baseline data for effective conservation
of this species we conducted a study of its status and
distribution, during 2007–2010. Only eight individuals
were found during fieldwork and we documented the
illegal harvesting of . 30. The total population of the
species was estimated to be 462, occupying c. 105 km2 in
the Nanling Mountain Range. The black market price of a
Mangshan pit viper is currently .USD 1,000 kg−1 and
illegal trade has led to over-harvesting, which is the
greatest threat to the species. Our study indicates that
protected areas cannot effectively protect this pit viper if
the trade in this species cannot be controlled. Based on the
results of our study we present five recommendations for
conservation of the species.
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Introduction

The Mangshan pit viper Protobothrops mangshanensis
(Zhao & Chen, 1990) is endemic to the Nanling

Mountain Range of China (Zhao, 1998; Chen, 2003). This
species was first found on Mangshan Mountain in Hunan
Province in 1989 and was originally named Trimeresurus
mangshanensis (Zhao & Chen, 1990) but thereafter under-
went several name changes (Zhang, 1993; Gumprecht &
Tillack, 2004; Guo et al., 2007). Because of its size (up to 2m
long and 2–4 kg in weight; Chen, 1998) and distinctive
coloration (Plate 1), the extreme toxicity of its venom and its
rarity this viper has received extensive media coverage in
China. Commercial exploitation has caused the market
price for the species to soar since its discovery. In illegal
markets the cost of a 2–4 kg individual has increased from
USD 30 in 1990 to USD 7,000 in 1997 (Chen, 1998). This high
commercial value has resulted in extensive collection and, in
addition, habitat destruction and human disturbance also
threaten the species (Chen, 1998).

The Mangshan pit viper is categorized as Critically
Endangered in the China Red Data Book of Endangered
Animals (Zhao, 1998) and the China Species Red List
(Wang & Xie, 2004), and as Endangered on the IUCN Red
List (Zhou, 2012). Although the species is protected by
Mangshan National Nature Reserve and Nanling National
Nature Reserve it is still threatened by poaching and habitat
destruction within these reserves (Chen, 2003). Intensive
exploitation, trade and habitat destruction have resulted in
drastic reductions in the wild populations, pushing this rare
species towards extinction (Chen, 2002, 2003).

Since the discovery of the Mangshan pit viper only
limited surveys have been conducted and the most recent
estimate of the population size was 300–500 in an area of
c. 100 km2 (Chen, 2003). However, only 17 individuals were
observed during 1990–2000, of which three were in the field
and 14 in restaurants, illegal markets and villages (Chen,
2003). For effective conservation of this rare pit viper recent
quantitative data on population status, distribution and
threats are needed for evaluation of the impact of human
activities. During 2007–2010 we therefore conducted the
study reported here.

Study area

The Nanling Mountain Range has a subtropical humid
monsoon climate typical of the region, and an altitude range
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of 200–1,902 m. It is located in the border areas of the
provinces of Guangdong, Guangxi, Hunan and Jiangxi
(Fig. 1). The temperature range is −4 to 34 °C, mean annual
temperature is 17.7 °C, total annual precipitation is 1,600–
2,775 mm and the mean annual relative humidity is 84%
(NNNR, 2007). The vegetation consists primarily of
subtropical evergreen broad-leaved forest below 1,000 m
and mixed coniferous and broad-leaved forest above 1,000
m. Within the last few decades much of the forest has been
destroyed by human activities and has been replaced by
secondary forest (Chen, 2003).

Methods

This study consisted of three parts: a market survey, an
interview survey and a field survey. Market surveys were
conducted in the animal markets of seven cities around
Nanling Mountain Range: Chenzhou, Yizhang, Shaoguan,
Ruyuan, Lechang, Yangshan and Lianzhou. During 2007–
2010 we visited these markets once or twice in each season
(excluding winter) to gather information on the snake
trade. The snake traders were often reluctant to share
information with us because of fear of possible fines
by wildlife officials. To gather information we therefore
masqueraded as potential buyers seeking information on
species, quantities, prices and origins of the snakes on
display. However, it was not always possible to check snakes
in the markets because large numbers of snakes were often
packed into bags or cages. The Mangshan pit viper is a well-
known species with a high market price and hence any
trade is relatively secret. We therefore sought help from
local friends to obtain information on the species in these
markets.

Informal interview surveys were conducted in c. 30

villages in and around the Nanling Mountain Range. A total
of 216 local villagers were visited to gather information
about the locations and numbers of Mangshan pit vipers
they had observed in the wild and about threats such as
habitat destruction, poaching and trade. To determine
whether the species was present in the vicinity, photographs
of the viper and other local and non-local snake species
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FIG. 1 Distribution of the Mangshan pit
viper Protobothrops mangshanensis as
indicated by presence records of the
species for 1990–2010 (Table 2). The
shaded rectangle on the inset indicates
the location of the main map in south
China.

PLATE 1 The Mangshan pit viper Protobothrops mangshanensis.
Photograph by Yuan-hui Chen.
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were shown to the interviewees. In addition, we interviewed
the staff of local nature reserves to gather further
information.

Based on the interview surveys and earlier field
surveys by Chen (2002) eastern Mangshan National
Nature Reserve and north-eastern Nanling National
Nature Reserve were identified as the areas most likely to
still support the Mangshan pit viper (Fig. 1). Based on
topographical features and vegetation we searched for the
viper along a total of 110 random transects at elevations of
300–1,500 m; each transect was 1–2 km long and 10 m wide.
From 2007 to 2010 we spent 180 days (c. 3,000 man-hours)
in field surveys during May–October (the vipers are active
during these months). Each transect was walked 2–4 times,
following the method of Chen (2003). Interview surveys
and earlier field surveys by Chen (2002) indicated that the
Mangshan pit viper is partly arboreal (generally c. 1–3 m
above the ground) and mainly nocturnal. We therefore
walked transects during 9.00–16.00 and with flashlights
during 20.00–22.00, searching for vipers both on trees
and on the ground. Locations of vipers were recorded with
a global positioning system, along with information on
topography, vegetation cover and composition, and distance
to the nearest water source. Sex was determined by manual
eversion of the hemipenes and age was estimated by body
size.

To determine the species’ range we gathered locality
records from local villagers and guides who were familiar
with the area and experienced in detecting and identifying
snakes.Wemarked all identified sites, together with the sites
documented by Chen (2002), on a digital map of the study
area, using ArcView v. 3.2 (ESRI, Redlands, USA). We linked
all outermost locations to form a polygon, and thus obtained
an approximate estimate of the species’ range.

Results

Illegal trade

We did not find any Mangshan pit vipers in the market
surveys but, by talking with snake traders, we determined
that the black market price is c. USD 1,000 kg−1 and that the
trade is conducted secretly. The vipers are kept hidden and
only when someone wants to buy and has paid a deposit will
the traders agree to show the snake. Based on interviews
conducted by our local friends we believe that . 30

Mangshan pit vipers were sold during 2007–2010.

Range

Because of its distinctive morphological characters and the
media coverage of the species, the viper was recognized by
most interviewees. Based on the interview surveys we found

that the Mangshan pit viper occurs in two nature reserves
(Mangshan and Nanling National Nature Reserves). A total
of 88 sites were traced to the exact localities. The polygon
encompassing these sites had an area of c. 105 km2 (Fig. 1): 75
and 30 km2 in Mangshan and Nanling National Nature
Reserves, respectively. Our field surveys showed that the
viper occurs mainly in primary evergreen broad-leaved
forest and occasionally in mature secondary evergreen
broad-leaved forest (naturally restored c. 30 years ago). The
species were found at altitudes of 500–1,600 m, always
within , 1 km and often no more than 100 m away from
streams.

Population status

We found only eight individuals in field surveys during
2007–2010 (Table 1), of which six adult females were caught
and transported to Mangshan Nature Museum for captive
breeding and study (under permits from the Management
Bureau of Mangshan National Nature Reserve). In our
interview surveys we identified 85 historical records of the
species, giving, together with the eight new records from our

TABLE 1 Number and total length of survey transects and the
number of Mangshan pit vipers Protobothrops mangshanensis
found in the Nanling Mountain Range, southern China (Fig. 1),
during our surveys in 2007–2010.

Site
No. of
transects

Total
length of
transects
(km) No. of vipers found

Mangshan
National
Nature
Reserve

75 130 7 (4 adult females in
2009, 2 adult females
& 1 juvenile in 2010)

Nanling
National
Nature
Reserve

35 50 1 juvenile in 2010

Total 110 180 8

TABLE 2 Records of the Mangshan pit viper in the Nanling
Mountain Range during 1990–2010 (data from both interview
surveys and field surveys). The totals for 2006–2010 include the
data from our field surveys during 2007–2010 (Table 1).

No. of vipers

Site
1990–
2000

2001–
2005

2006–
2010 Total

Mangshan National
Nature Reserve

.50 12 10 .72

Nanling National
Nature Reserve

7 6 8 21
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field surveys, a total of 93 records in Nanling Mountain
Range during 1990–2010 (Table 2). It is difficult to find
Mangshan pit vipers in the wild because of their apparently
low density and cryptic colouration. A naive estimate of
the density of the species can be calculated from the eight
individuals that we found in 180 km of 10 m wide transects,
i.e. 4.4 km−2. Extrapolating this to the 105 km2 of the
apparent range of the species gives an estimate of a
population of 462.

Discussion

Based on a printed map and . 50 historical records of
the species Chen (2003) estimated that the range of the
Mangshan pit viper was c. 100 km2 in the NanlingMountain
Range. Our estimate of the species’ range was based on
further surveys and geographical information system
mapping. However, the terrain of the species’ habitat is
steep and hence the species’ actual range may be greater
than that calculated from a two-dimensional map. On the
other hand, the Mangshan pit viper generally occurs in
primary forest close to streams, and thus the actual area of
occupancy is less than the calculated range. Chen (2003)
reported that the Mangshan pit viper prefers primary forest
at 700–1,100 m altitude. In the southern and western
Mangshan National Nature Reserve such forests occur but
the viper has never been found there (Chen, 2003). It is
restricted to a relatively small area, despite its large size
(which otherwise suggests it could range more widely) and
that there are no obvious natural barriers separating it from
adjacent, apparently suitable, forest habitat. It is difficult to
estimate the population size of this viper accurately because
of the nature of the species’ habitat. Snakes in deep crevices
would elude our searches, which may have led to an
underestimate of density. Although no adult male snakes
were found in the field, they presumably exist because we
found some juveniles. Further study is required to elucidate
the biology and ecology of this viper.

Our study confirms that the Mangshan pit viper is a rare
species; this rarity could precipitate extinction of the species
because of Allee effects (Courchamp et al., 2006). Market
demand has led to over-harvesting, which is the greatest
threat to the Mangshan pit viper. Based on our interview
surveys it appears that zoological institutes, zoos and snake
collectors in Europe, the USA, Middle East, and possibly
Japan, are the major buyers of this species, and possibly
some zoological institutes and zoos in China also collect this
species. The Mangshan pit viper is not listed on CITES
(CITES, 2010) and therefore international trade in this
species is not controlled. In America, Germany and Russia,
Mangshan pit vipers are kept in some zoos and institutes
(Jin, 2009). San Diego Zoo, USA, has successfully bred this
species in captivity (Zhao, 2006). Information from ISIS

(2011) indicates there are two Mangshan pit vipers (one
male, one female) in the Moscow Zoological Park and 36 in
zoos in the USA (16 males, 17 females, three of unknown
sex). An unknown number are probably held by private
collectors. In addition, Zoological Connections, an exporter
of Chinese reptiles and amphibians based in Hong Kong
(Zoological Connections, 2011), has exported Mangshan pit
vipers to Europe and the USA in recent years. We do not
known the origin of these individuals but we presume the
exporter illegally collected them from the Nanling
Mountain Range as this species does not occur in Hong
Kong. As no zoos or institutes have applied for permits
to obtain this species from Mangshan Nature Reserve
(Yuan-hui Chen, Director of Mangshan Nature Museum,
pers. comm.) we presume these snakes were smuggled out of
China.

In addition to illegal harvesting, habitat destruction and
degradation caused by the construction of roads and small
hydro-power plants, the development of tourism also
threatens the Mangshan pit viper. Although deforestation
has been halted in nature reserves, illegal harvest of bamboo
still occurs in Mangshan National Nature Reserve, nega-
tively affecting the integrity of the ecosystem, reducing
vegetation cover, and degrading the habitat of the
Mangshan pit viper. In addition, our interview surveys
suggested that people sometimes kill or catch Mangshan pit
vipers when they encounter the species during bamboo
harvesting. Development of the road network and increases
in vehicular traffic and the number of tourists visiting the
reserves also present additional risks to the snake.
Mangshan pit vipers sometimes venture onto roads and
may be killed by cars, as was observed by us in Mangshan
National Nature Reserve in June 2010. The increasing
number of tourists entering the reserves also increases the
chance of people encountering this snake. In October 2007,
for example, a tourist poached a small Mangshan pit viper in
Mangshan National Nature Reserve (Yuan-hui Chen,
Director of Mangshan Nature Museum, pers. comm.).
With a population estimated at , 500 protection of the
habitat of the Mangshan pit viper is urgently required.
Such protection would also extend benefits to other rare
species in this region, such as the horned pit viper
Protobothrops cornutus and big-headed turtle Platysternon
megacephalum.

For a geographically restricted species with a small
population size continuous harvesting is likely to have a
negative impact on its survival and make it more susceptible
to stochastic events. In recent years extreme climatic events
have increased in China (Chen & Yang, 2008). After an
exceptionally severe snow storm in southern China in
spring 2008 that caused prolonged freezing in Nanling
Mountain Range, two dead Mangshan pit vipers, one dead
Burmese python Python molurus bivittatus, and other dead
animals (including birds and small mammals) were found
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in Nanling Mountain Range, during our fieldwork. Chinese
conservationists have suggested listing the species as a grade
I key state-protected species, to control illegal harvesting
and trade (Chen, 2002, 2003). However, the Wildlife
Protection Law is yet to be revised and the Mangshan pit
viper is currently only designated as a terrestrial wild animal
with important ecological, economic and scientific values,
which is a lower protection level that does not provide
effective protection against illegal harvesting and trade.
Local governments and the two nature reserves are actively
promoting tourism in the reserves and they need to
minimize impacts of this on the Mangshan pit viper and
other wildlife. Based on the results of our study we present
five recommendations for conservation of the Mangshan pit
viper: (1) it should be added to the list of grade I key state-
protected species and illegal activities such as harvesting,
trade and habitat destruction should be halted by enhancing
patrolling and law enforcement in the two Nature Reserves,
(2) local governments and nature reserves should improve
conservation measures to minimize the negative impact of
tourism on this viper, (3) it should be listed in CITES
Appendix II, to control international commercial trade in
the species, (4) resources are required for studying the
biology and ecology of this little-known snake and to
monitor its population, to produce a strong scientific basis
for designing effective conservation measures, and (5) the
wild populations should be reinforced by augmentation
from existing captive populations.

We have submitted our survey results and recommen-
dations to the appropriate authorities of the State Forestry
Administration and Guangdong Provincial Forestry Bureau.
In June 2010 we conducted a series of educational activities
to improve the awareness of local people living in the
vicinity of this rare viper. Our future plans are to cooperate
with local governments, universities, NGOs and the two
nature reserves to initiate long-term monitoring, ecological
research, and conservation of wild populations, and to
develop further educational programmes that will enhance
support from local people.
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