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Conventions Used

Plant names, sequence and species limits follow Pham Hoang Ho (1991). Mammal names
(common and scientific), sequence and species limits follow Corbet and Hill (1992), with
scientific names given at first mention and in Appendix 1. Bird names (common and scientific),
sequence and species limits follow Inskipp et al. (1996), with scientific names given at first
mention and in Appendix 2.

In the mammal records sections, brackets [ ] indicate that a record is provisional. Mammal and
bird names used by informants appear in italics between inverted commas.

Diacritical marks are omitted from Vietnamese names due to typographical limitations.

Locality names follow Department of Cartography 1:50,000 series maps (1978).

Note on Gibbon Taxonomy. The taxonomy of gibbons of the subgenus Nomascus has undergone
several recent revisions (e.g. Groves and Wang 1990, Geissmann 1997). Some authorities classify
the species in north-eastern Vietnam as Hylobates nasutus. This report, however, follows Corbet
and Hill (1992) in using the name H. concolor. On the basis of known distributions, it can be
inferred that the records presented in this report refer to the subspecies H. concolor nasutus
(synonymous with H. c. hainanus), although no specimens or live animals were seen to confirm this
identification.

Glossary of Terms

Globally threatened species refers to a species assigned a category of threat in the IUCN Red
Lists of Threatened Animals and Plants (IUCN 1996 and 1997). The term excludes species listed
as Near Threatened or Data Deficient.

Natural forest refers to all primary and secondary forest types, irrespective of condition,
excluding plantation forest.

Abbreviations and Acronyms Used

DARD - Department of Agriculture and Rural Development
FIPI - Forest Inventory and Planning Institute
FDD - Forest Development Department
FPD - Forest Protection Department
FREC - Forest Resources and Environment Centre
GDP - Gross Domestic Product
IEBR - Institute of Ecology and Biological Resources
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IUCN - World Conservation Union
MARD - Ministry of Agriculture and Rural Development
MOF - Ministry of Forestry (now part of MARD)
NGO - Non-Governmental Organisation
UNDP - United Nations Development Programme
WPF - Watershed Protection Forest
WWF-US - World Wildlife Fund-US
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Executive Summary

There are 16 distinct ecological regions or "ecoregions" in Vietnam, of which the Northern
Indochina Subtropical Forests Ecoregion covers the greatest area. Currently, this ecoregion
contains 30 decreed protected areas, covering a total of 719,818 ha. However, these protected
areas support only 186,776 ha of natural forest, amounting to 9% of the total area of natural forest
in the ecoregion, while the remaining 533,042 ha comprise agricultural land, grassland and scrub.
To ensure that funds for the management of protected areas are used efficiently, and to minimise
unnecessary conflicts, there is a pressing need to review the protected areas network in the
Northern Indochina Subtropical Forests Ecoregion. This should aim to exclude areas of non-
forest, and extend protected area status to areas of natural forest with high biodiversity value.

As part of the European Union-funded project Expanding the Protected Areas Network in
Vietnam for the 21st Century, BirdLife International and the Forest Inventory and Planning
Institute (FIPI) conducted an analysis of Vietnam's protected areas system. Many of the
recommendations made in the ensuing report relate to the Northern Indochina Subtropical Forests
Ecoregion. For instance, the report recommended that the protected areas system be expanded to
include a further 194,300 ha of natural forest in this ecoregion. Also, the report identified 11
protected areas in this ecoregion that support less than 25% natural forest cover and, therefore,
warrant reassessment in terms of their boundaries or management categories. In November 1999,
BirdLife International and FIPI conducted a rapid field survey of the Northern Indochina
Subtropical Forests Ecoregion, in order to assess the suitability of some of these
recommendations.

Kim Hy proposed nature reserve, Na Ri district, Bac Kan province, is centred on an area of
limestone karst, which supports relatively undisturbed limestone forest. To the north of the
limestone karst, the vegetation is characterised by a mosaic of swidden fields, secondary
vegetation, and remnant patches of sub-montane dry evergreen forest. The results of the rapid
field survey indicate that Kim Hy may support populations of Black Gibbon Hylobates concolor,
Franoãois' Leaf Monkey Semnopithecus francoisi francoisi, Chinese Forest Musk Deer Moschus
berezovskii, Common Pheasant Phasianus colchicus and three rare conifers: Keteleeria
davidiana, Pseudotsuga brevifolia and Tsuga chinensis var. chinensis. As the result of the
presence of these species of high conservation importance, and because the site supports one of
the few extensive forest areas in the ecoregion, this report recommends that Kim Hy should be
decreed as a nature reserve, with an area of approximately 10,000aùha.

Thang Hen, Tra Linh district, Cao Bang province, has been proposed as a suitable site for
the establishment of a nature reserve, on the basis of recent discoveries of several plant
species new to science. The site supports an area of limestone forest, centred on a series of
natural lakes. The forest is being steadily eroded by unsustainable timber extraction and firewood
collection, and less than 1,161 ha remain. Although Thang Hen may support remnant populations
of Black Gibbon and Chinese Forest Musk Deer, these populations are under high hunting
pressure and the area of remaining habitat is likely to be too small to support viable populations.
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As a result of these factors, nature reserve status is not appropriate for Thang Hen, and this report
recommends that the site be managed at the provincial level as a site for tourism.

Trung Khanh Nature Reserve, Trung Khanh district, Cao Bang province, was decreed as a
nature reserve in 1986 but a management board was never formed and the precise
boundary of the nature reserve was never defined. Trung Khanh district contains large areas
of limestone karst but these are now almost entirely devoid of forest. Small areas of sub-montane
dry evergreen forest remain in the south of the district, in Dam Thuy and Chi Vien communes, but
these are fragmented and total only 846 ha. The results of the rapid field survey indicate that the
diversity and abundance of mammal species in Trung Khanh district are low due to habitat loss
and high hunting pressure. Because of the loss of forest cover, it is now impossible to identify a
suitable boundary for the nature reserve, and this report recommends that Trung Khanh be
removed from Vietnam's protected areas system.

Nui Pia Oac Nature Reserve, Nguyen Binh district, Cao Bang province, supports 3,174 ha of
sub-tropical broadleaved hill forest, centred on Mount Pia Oac (1,931aùm). Although the
forest was heavily disturbed as a result of mining activities during the French colonial era, it
shows signs of regeneration. An investment plan has been produced for Nui Pia Oac, which
defines the boundary of the nature reserve. This boundary includes over 10,000 ha of non-forest
land, a town, a zinc mine and several thousand people. Consequently, this report recommends
revising the boundary of Nui Pia Oac Nature Reserve to exclude areas of habitation, scrub,
grassland and agricultural land. The proposed revised boundary covers 3,603 ha, including 2,586
ha of natural forest.

Ky Thuong proposed nature reserve, Hoanh Bo district, Quang Ninh province, supports one of the
largest remaining blocks of evergreen forest in north-eastern Vietnam. However, commercial and
illegal logging activities currently taking place both within and outside the proposed nature reserve
threaten to significantly reduce the conservation importance of the site. In their analysis of Vietnam's
protected areas system, BirdLife International and FIPI proposed establishing a nature reserve at Ky
Thuong, in order to increase the proportion of evergreen forest in the Northern Indochina Subtropical
Forests Ecoregion with protected area status. An investment plan has been produced for Ky Thuong, which
defines the boundary of the nature reserve. This boundary, however, includes five villages, with a total
population of 1,700 people. This report recommends that the boundary of the proposed nature reserve be
revised so as to exclude these villages and to include contiguous forest areas that are currently under
forest enterprise management.

Summary Table
Site Decree

CT/194
2010 List Key Features Recommendations

Kim Hy not included 18,555 ha
nature reserve

•  Black Gibbon
•  Franoãois' Leaf Monkey
•  Chinese Forest Musk

Deer
•  rare conifers
•  limestone forest

•  decree as 10,000 ha nature reserve
•  revise boundary and investment

plan
•  detailed field survey
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Thang
Hen

not included not included •  newly discovered orchid
species

•  rare conifers
•  limestone forest
•  scenic beauty

•  manage at provincial level as site
for tourism

Trung
Khanh

3,000 ha
nature reserve

10,000 ha
nature reserve

•  largest waterfall in
Vietnam

•  take off list of protected areas
•  manage at provincial level as site

for tourism
Nui Pia
Oac

10,000 ha
nature reserve

not included •  sub-tropical broadleaved
hill forest

•  montane avifauna
•  old French hill station

•  keep on list of protected areas as
3,603 ha nature reserve

•  revise boundary and investment
plan

•  evaluate tourism potential
Ky
Thuong

not included 17,640 ha
nature reserve

•  sub-montane dry
evergreen forest

•  decree as 20,493 ha nature reserve
•  revise boundary and investment

plan
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•  Röøng treân nuùi ñaù voâi
•  Phong caûnh ñeïp

Truøng
Khaùnh

Khu Baûo toàn
thieân nhieân
3.000 ha

Khu baûo toàn
thieân nhieân
10.000 ha

•  Thaùc lôùn •  Ñöa ra khoûi heä thoáng caùc khu
röøng ñaëc duïng cuûa Vieät Nam

•  Caáp tænh quaûn lyù nhö moät ñieåm
du lòch

Nuùi Pia
Oaéc

Khu baûo toàn
thieân nhieân
10.000 ha

Khoâng •  Röøng laù roäng aù nhieät ñôùi
nuùi trung bình

•  Khu heä chim vuøng nuùi
•  Ñieåm du lòch cuõ cuûa

phaùp

•  Vaãn giöõ trong heä thoáng caùc khu
röøng ñaëc duïng cuûa Vieät Nam vôùi
dieän tích laø 3.603 ha

•  Söûa ñoåi laïi ranh giôùi vaø döï aùn
ñaàu tö

•  Ñaùnh giaù tieàm naêng veà du lòch
Kyø
Thöôïng

Khoâng Khu baûo toàn
thieân nhieân
17.640 ha

•  Röøng thöôøng xanh nuùi
thaáp

•  Thaønh laäp khu baûo toàn thieân
nhieân vôùi dieän tích laø 20.493 ha

•  Söûa ñoåi laïi ranh giôùi vaø döï aùn
ñaàu tö



Section 1 – Introduction

1

1. Introduction

The policy document entitled Renovation of Strategies for Forestry Development until the Year
2000 contains a commitment by the Ministry of Agriculture and Rural Development (MARD) to
expand Vietnam's system of Special-use Forests to 2aùmillion ha by the year 2000. In support of
this commitment, BirdLife International and the Forest Inventory and Planning Institute (FIPI)
conducted an analysis of Vietnam's protected areas system (Wege et al. 1999). This analysis
identified the Northern Indochina Subtropical Forests Ecoregion as under-represented within the
current protected areas system.

This report, which has been prepared as part of the European-Union-funded project Expanding
the Protected Areas Network in Vietnam for the 21st Century, summarises the main findings of a
rapid field survey of five sites in Bac Kan, Cao Bang and Quang Ninh provinces. The aim of the
rapid field survey was to evaluate the biodiversity value of, and make conservation
recommendations for, these sites, with the aim of increasing the proportion of natural forest in the
Northern Indochina Subtropical Forests Ecoregion with protected area status.

1.1 Background to Vietnam

Geography. The Socialist Republic of Vietnam is a relatively narrow strip running north-south
along the eastern coast of the Indochinese Peninsula. With a 3,000 km coastline, Vietnam extends
from 8AÉ00.5' to 23AÉ37.5'N. It is approximately 525 km across at its widest and 47 km across at its
narrowest point. Vietnam's total land area is 331,689 km2. Mountain ranges extend along
Vietnam's border with the People's Republic of China in the north, and along the borders with the
Lao People's Democratic Republic and the Kingdom of Cambodia in the west. The highest point
is Mount Fan Si Pan in the far north at 3,143 m, although average mountain altitudes are around
1,000 m. Vietnam is topographically complex, with the exception of the narrow, coastal lowlands
of the central region and the southern Mekong Delta region.

Demographics. In 1998, the population of Vietnam was an estimated 78 million people, with an
annual growth rate of 1.8% (UNDP 1999). The country is composed of 61 provinces with 570
urban centres. Eighty percent of the population live in rural areas (UNDP 1999). Two cities have
over 1 million inhabitants: Ho Chi Minh City (formerly Saigon) and Hanoi, the capital. Literacy
rates are high: 96% for males and 90% for females; and life expectancy is 66 years (UNDP 1999).

Economics. Vietnam is currently undergoing an economic transition towards a more market-
oriented economy. Vietnam's annual per capita gross domestic product (GDP) is about US$350
(UNDP 1999). GDP has been growing rapidly for the past decade. Vietnam's leading exports in
order of contribution to GDP are crude oil, coal, rice, coffee, textiles, marine products, shoes, tea,
cashew nuts and rubber. It is the world's third largest rice exporter and the fifth largest coffee
exporter.



Section 1 – Introduction

2

Environment. Economic growth, infrastructure development, population growth, protracted wars,
and the development of agriculture, forestry and fishing industries have resulted in over-
exploitation of Vietnam's natural resources. The environment in Vietnam has largely been
compromised: forest cover declined from 45% of the country's total land area in 1943 to 28% in
1991 (Vo Quy 1998). Gross deforestation has been accompanied by degradation of arable land,
soil erosion, destruction of water catchments, diminished groundwater sources, siltation and
ecological degradation of coastal and submerged areas, and a loss of overall biodiversity within
Vietnam.

1.2 Conservation in Vietnam

The government of Vietnam recognised the need for conserving and rehabilitating the natural
environment at the end of the 1970s. However, during this period, its first priority was to provide
areas for settling war veterans. The second priority was chemical detoxification and remediation
for human resettlement of areas affected by chemical defoliants. The third priority was given to
reforestation, establishing protected areas and conversion of forests into cultivated land (MOF
1991a). Only in the 1990s has the conservation emphasis moved towards protecting endangered
habitats and species.

According to Vietnam's Forest Resources Protection and Development Act, promulgated by the
National Assembly on 12 August 1991, forests are divided into three categories (MOF 1991a,b):

(a) Production Forests. These forests can be allocated to organisations or individuals
for the main purpose of producing goods for subsequent trade and processing, such
as timber, other wood products, non-wood forest products and wildlife products.
This function is to be combined with preservation and protection of the
environment;

(b) Protection Forests. These forests can be allocated to organisations or individuals
for the main purposes of watershed protection, soil erosion control, natural disaster
amelioration, climate regulation and environmental protection. Protection forests
are divided into watershed protection forests, windbreaks and shelter belts against
moving sand, forests for protection against sea waves and for coastal expansion,
and forests for environmental protection; and

(c) Special-use Forests (Protected Areas). These forests are designated for the main
purposes of preserving nature and typical forest ecosystems, protecting plant and
animal genetic resources, providing sites for scientific research, and preserving
Vietnam's historical and cultural heritage. Special-use Forests are divided into:

(i) Cultural and Historical Sites for the preservation of areas of historical and
cultural importance and famous landscapes for vacation and tourism;
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(ii) Nature Reserves for the protection of all natural habitat types and species in
Vietnam; and

(iii) National Parks for the conservation of biodiversity and the preservation of
natural areas for vacation and tourism.

Up until 1996, 90 Special-use Forests were decreed by the government of Vietnam, comprising
1,344,608 ha or 4% of the total land area (Wege et al. 1999). These protected areas comprise 10
national parks, 53 nature reserves, and 27 cultural and historical sites. Vietnam is actively
establishing new sites as part of its treaty obligations under the Convention on Biological
Diversity.

1.3 The Northern Indochina Subtropical Forests Ecoregion

The Northern Indochina Subtropical Forests Ecoregion of the Indo-Pacific Region encompasses a
small area of north-western Thailand and large areas of southern China, northern Burma, northern
Laos and northern Vietnam, north of 19EÀN (Wikramanayake et al. 1997). The natural vegetation
of this ecoregion is characterised by subtropical broadleaf forest (Wikramanayake et al. 1997).
Sixteen ecoregions are located wholly or partly within Vietnam, of which the Northern Indochina
Subtropical Forests Ecoregion covers the greatest area: 11,427,170 ha or 34% of the total land
area of Vietnam (Wege et al. 1999).

Politically, the Northern Indochina Subtropical Forests Ecoregion includes all of Lai Chau, Son
La, Lao Cai, Yen Bai, Ha Giang, Tuyen Quang, Cao Bang, Bac Kan, Thai Nguyen, Bac Giang
and Lang Son provinces, and parts of Nghe An, Thanh Hoa, Hoa Binh, Phu Tho, Vinh Phu and
Quang Ninh provinces. Biogeographically, the Northern Indochina Subtropical Forests Ecoregion
is divided between sub-units 6a (Tropical Southern China), 10b (North Indochina) and 10c
(Indochina Transition Zone) of the Indo-Malayan Realm (MacKinnon 1997)�.

The Northern Indochina Subtropical Forests Ecoregion supports high levels of botanical diversity:
of the five areas of special floristic interest in Vietnam identified by Schmid (1989), three are
situated in this ecoregion. Also, the Northern Indochina Subtropical Forests Ecoregion supports a
significant proportion of the global population of eight globally threatened primates: Lesser Slow
Loris Nycticebus pygmaeus, Bear Macaque Macaca arctoides, Assamese Macaque M.
assamensis, Tonkin Snub-nosed Monkey Pygathrix avunculus, Franoãois' Leaf Monkey
Semnopithecus francoisi francoisi, Golden-headed Leaf Monkey S. f. poliocephalus, Delacour's
Leaf Monkey S. f. delacouri and Black Gibbon Hylobates concolor. The global ranges of Tonkin
Snub-nosed Monkey and Golden-headed Leaf Monkey are entirely confined to this ecoregion. As
a result of its high biodiversity value, the Northern Indochina Subtropical Forests Ecoregion was
identified by World Wildlife Fund-US (WWF-US) as one of the 223 most biologically valuable
ecoregions in the world (Olson and Dinerstein 1998).
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Protected Area Coverage. There are 30 decreed protected areas in the Northern Indochina
Subtropical Forests Ecoregion, covering a total of 719,818 ha. These protected areas, however,
support only 186,776aùha of natural forest, amounting to 9% of the total area of natural forest in
the ecoregion (Wege et al. 1999). This is due to the large area of agricultural land, grassland and
scrub included within the boundaries of these protected areas. For instance, Muong Nhe Nature
Reserve alone contains 256,274 ha of agricultural land, grassland and scrub. To ensure that funds
for the management of protected areas are used efficiently, and to minimise unnecessary
conflicts, there is a need to review the protected areas network in the Northern Indochina
Subtropical Forests Ecoregion to exclude areas of non-forest, and extend protected area status to
areas of natural forest with high biodiversity value.

Rapid Field Survey. In their analysis of Vietnam's protected areas system, BirdLife International
and FIPI calculated that, in order for natural forest in the Northern Indochina Subtropical Forests
Ecoregion to be equitably represented, 194,300 ha should be added to the current protected areas
system, and suggested four potential sites: Pu Hoat, Na Hang, Xuan Lien and Ky Thuong
proposed nature reserves (Wege et al. 1999). The biodiversity values of the first three of these
sites have already been assessed during surveys by Vietnamese government institutions and
international non-governmental organisations (NGOs) (Hill and Kemp 1996, Anon. 1997, Hill and
Hallam 1997, Boonratana 1998, Le Trong Trai et al. 1999). Ky Thuong, however, has not been
studied in detail, and the feasibility of establishing a nature reserve at this site has yet to be
assessed. For this reason, Ky Thuong was visited during the rapid field survey.

The four sites suggested by BirdLife International and FIPI are not the only candidate sites for
expanding the protected areas system in the Northern Indochina Subtropical Forests Ecoregion.
Several other proposals exist, such as those included on the so-called "2010 list" (FPD 1998),
which was formulated at a conference held at Cuc Phuong National Park in 1997 and attended by
MARD, the Forest Protection Department (FPD), FIPI, the Institute of Ecology and Biological
Resources (IEBR), provincial leaders and international NGOs. The 2010 list includes a proposal
to establish Kim Hy Nature Reserve, Bac Kan province; hence, this site was visited during the
rapid field survey. Thang Hen, a site in Cao Bang province that has been proposed as a suitable
site for nature reserve establishment by biologists at Hanoi National University and IEBR, was
also visited.

During their analysis of Vietnam's protected areas system, BirdLife International and FIPI
identified 20 protected areas that support less than 25% natural forest cover and therefore warrant
reviewing; 11 of these protected areas are located in the Northern Indochina Subtropical Forests
Ecoregion (Wege et al. 1999). BirdLife International and FIPI recommended that the
management responsibility for five of these 11 sites (Ai Chi Lang, Bac Son, Pac Bo, Cam Son and
Muong Phang Cultural and Historical Sites) should be transferred to the Ministry of Culture and
Information. Of the remaining six sites (Nui Pia Oac, Sop Cop, Nam Don, Trung Khanh, Huu Lien
and Muong Nhe Nature Reserves), BirdLife International and FIPI recommended that either their
boundaries be redefined in order to exclude areas of agricultural land, scrub and non-natural
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grassland or their management categories be changed. Two of these sites (Nui Pia Oac and Trung
Khanh Nature Reserves) were visited during the rapid field survey.

Several globally threatened and near-threatened mammal species are known historically from
north-eastern Vietnam (Corbet and Hill 1992), for example Franoãois' Leaf Monkey, Golden-
headed Leaf Monkey, Tonkin Snub-nosed Monkey, Black Gibbon, Tonkin Otter-civet Cynogale
lowei and Chinese Forest Musk Deer Moschus berezovskii. While there have been recent records
of some of these species, for many species there is insufficient data to assess their current
conservation status in Vietnam. Therefore, data on globally threatened and near-threatened
mammal species were collected during the rapid field survey.

The occurrence of Southern Serow Naemorhedus sumatraensis is well documented from northern
Vietnam (Shackleton 1997). Villagers reports, however, indicate the presence of a second,
smaller species of goat-antelope (perhaps Chinese Goral N. caudatus) in parts of the Northern
Indochina Subtropical Forests Ecoregion (Le Trong Trai pers. comm.). The presence of a second
species of goat-antelope in Vietnam has yet to be confirmed by a specimen record, hence the
possible occurrence of this species was investigated during the rapid field survey.

Aim and Objectives. The aim of the field survey was to evaluate the biodiversity value of, and
make conservation recommendations for, five sites in the Northern Indochina Subtropical Forests
Ecoregion.

Specific objectives included to:

•  identify potential candidate sites for protected area establishment, for which investment plans
could be formulated in the future;

•  review the boundaries and/or management categories of Nui Pia Oac and Trung Khanh Nature
Reserves,

•  collect data on the status of globally threatened and near-threatened mammals in north-eastern
Vietnam, with particular focus on primates (Primates) and even-toed ungulates (Artiodactyla);
and

•  make recommendations for further survey work in the Northern Indochina Subtropical Forests
Ecoregion.

Sites and Duration. The rapid field survey team visited five sites (Map 1):

•  Kim Hy proposed nature reserve, Bac Kan province, on 6 and 7 November 1999;
•  Thang Hen, Cao Bang province, from 9 to 11 November 1999;
•  Trung Khanh Nature Reserve, Cao Bang province, on 11 and 12 November 1999;
•  Nui Pia Oac Nature Reserve, Cao Bang province, from 14 to 19 November 1999; and
•  Ky Thuong proposed nature reserve, Quang Ninh province, from 22 to 25 November 1999.
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2. Kim Hy Proposed Nature Reserve

2.1 Description

Kim Hy proposed nature reserve is located in Na Ri district, Bac Kan province; 30 km south-east
of Ba Be National Park (Map 1). The proposed nature reserve is bounded by the coordinates
22EÀ10'40" to 22EÀ18'20"N and 105EÀ54'25" to 106EÀ08'40"E, and elevations range from c.250 to 938
m. The 2010 list includes a proposal to establish an 18,555 ha nature reserve at Kim Hy (FPD
1998). An investment plan prepared by North-western Sub-FIPI also proposes to establish a
18,555 ha nature reserve, comprising all of Kim Hy, Luong Thuong, Lang San and An Tinh
communes, Na Ri district (Pham Xuan Xuong 1997). The director of Bac Kan Provincial FPD
reported that this investment plan had been approved by MARD but the nature reserve had not
yet been established.

In 1997, the Forest Resources and Environment Centre (FREC) of FIPI proposed a boundary for
Kim Hy, covering 17,154 ha, including 9,795 ha of natural forest (Map 2). This boundary includes
an area of approximately 5,600aùha that previously belonged to Kim Hy commune but was
transferred to Cao Son and Vu Muon communes, Bach Thong district in 1997, as part of the 364
programme to revise administrative boundaries in Vietnam. This area, which includes
approximately 3,700 ha of natural forest, is not included within the proposed boundary defined in
the investment plan (Pham Xuan Xuong 1997).

2.2 Objectives of the Rapid Field Survey

The objectives of the rapid field survey of Kim Hy proposed nature reserve were to:

•  review the boundary of Kim Hy proposed nature reserve defined in the investment plan,
with the aim of increasing the proportion of natural forest within the boundary;

•  collect data on the diversity and distribution of conifers at the site;
•  assess the status of primates and even-toed ungulates at the site; and
•  investigate the possible occurrence of Tonkin Snub-nosed Monkey.

2.3 Vegetation

According to the classification of MacKinnon (1997), the natural vegetation types at Kim Hy
proposed nature reserve are limestone forest and sub-montane dry evergreen forest. Under the
classification of Thai Van Trung (1978), these vegetation types equate to lowland tropical
evergreen rainforest on limestone and low montane broadleaf evergreen forest. Both vegetation
types exhibit variation in structure and species composition with respect to elevation, soil type,
topography and level of disturbance.

The vegetation in the north and east of the proposed nature reserve is characterised by a mosaic
of swidden fields, secondary vegetation, and remnant patches of sub-montane dry evergreen
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forest. This landscape is a result of shifting cultivation. In the south-west of the proposed nature
reserve, there is a large area of limestone karst, which is almost entirely forested, except in a few
small areas close to habitation. The limestone karst extends into Vu Muon and Cao Son
communes, Bach Thong district, to the east, and Con Minh commune, Na Ri district, to the south
(Map 2).

According to the investment plan, Kim Hy proposed nature reserve contains 9,409aùha of natural
forest, including 7,104 ha of limestone forest (Pham Xuan Xuong 1997). Seventy one percent
(6,680 ha) of the natural forest is distributed in Kim Hy and An Tinh communes, including 79%
(5,580 ha) of the limestone forest. However, when a land-use map held at FIPI is overlaid with
the boundary defined in the investment plan, the boundary contains only 5,715 ha of natural forest
(Table 1). The cause of this apparent discrepancy may be that patches of lowland forest in the
north of the proposed nature reserve are classified as natural forest in the investment plan but as
scrub with scattered trees on the FIPI land-use map.

Table 1: Land-use at Kim Hy Proposed Nature Reserve
Boundary in Investment Plan Boundary Proposed by FRECVegetation Type
Area (ha) % Area (ha) %

Medium Forest 1,071 6.2 1,604 9.4
Poor Forest 4,312 25.0 7,981 46.5
Bamboo Forest 214 1.2 107 0.6
Mixed Broadleaf and Bamboo Forest 118 0.7 103 0.6
Scrub with Scattered Trees 7,897 45.8 5,142 30.0
Scrub 2,250 13.1 795 4.6
Habitat Mosaic 0 0 30 0.2
Agricultural Land (Wet Rice) 789 4.6 324 1.9
Agricultural Land (Hill Fields) 584 3.4 1,068 6.2

Total 17,235 100.0 17,154 100.0
Source: FIPI land-use map; 1997 data
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On limestone karst hillsides, limestone forest is stratified into four forest layers. The emergent
layer and canopy layer are dominated by Terminalia myriocarpa, Pometia pinnata,
Dracontomelum duperreanum, Duabanga grandiflora, Caryodaphnopsis tonkinensis, Paviesia
annamensis and Bischofia javanica. In some areas, members of the Dipterocarpaceae (Parashorea
chinensis and Dipterocarpus retusus) are present. The middle layer is continuous with the canopy
layer and has a similar species composition. Several tree species are restricted to this layer,
including Saraca dives and several members of the Moraceae, Annonaceae and Euphorbiaceae.
Taxa well represented in the ground layer include the Poaceae, Orchidaceae, Gesneriaceae and
Polypodiophyta.

At the foot of the limestone karst, the canopy layer is dominated by Burretiodendron tonkinense,
Garcinia fagraeoides, Markhamia sp., Firmiana sp. and Choerospondias axillaris; and the middle
layer is dominated by members of the Moraceae (Streblus spp.), Euphorbiaceae, Annonaceae and
Ebenaceae. On the top of the limestone karst, at elevations between 600 and 700 m, the forest is
dominated by three conifers: Pseudotsuga brevifolia, Tsuga chinensis var. chinensis and
Keteleeria davidiana var. davidiana. These conifers are interspersed with broadleaf trees,
including Platycarya strobilifera, Eriobotrya serrata, Quercus sp. and Illicium sp..

Secondary vegetation types distributed in the north and east of the proposed nature reserve
include regenerating forest, scrub and grassland. In the west of Kim Hy commune, there is a small
area of bamboo forest (Map 2).

Twenty one plant species recorded at
Kim Hy proposed nature reserve are
listed in either the Red Data Book of
Vietnam (Anon. 1996) or the IUCN
Red List of Threatened Plants (IUCN
1997) (Table 2). These species include
the conifer Keteleeria davidiana,
which is listed as Endangered in
Vietnam (Anon. 1996).

The other two conifers recorded at
Kim Hy, Pseudotsuga brevifolia W. C.
Cheng & L. K. Fu and Tsuga chinensis
(Franch.) Pritz. var. chinensis, are
recently additions to the flora of
Vietnam. Pseudotsuga brevifolia was
recorded at Thang Hen, while Tsuga
chinensis var. chinensis was recorded
in Yen Lac commune, Cao Bang
province (Phan Ke Loc et al. in prep.).
Both conifers are distributed in

Table 2: Red-listed Plant Species Recorded at
Kim Hy Proposed Nature Reserve

Species Anon.
 1996

IUCN
1997

Drynaria fortunei (Mett.) J. Sm. T
Cibotium barometz (L.) J. Sm. K
Keteleeria davidiana (Bertr.) Beissn. E
Parashorea chinensis Wang Hsie K R
Garcinia fagraeoides A. Chev. V
Burretiodendron tonkinense (A. Chev.)
Kostern.

V

Colona poilanei Gagn. R
Ardisia silvestris Pit. V
Eriobotrya serrata Vidal R
Zenia insignis Chun R
Meliantha suavis Pierre K
Paviesia annamensis Pierre T
Chukrasia tabularis A. Juss. K
Platanus kerrii Gagn. T
Markhamia stipulata (Wall.) Seem. ex Schum. V
Pothos kerrii Buch. R
Licuala tonkinensis Becc. R
Calamus platyacanthus Warb. ex Becc. V
C. tonkinensis Becc. R
Paphiopedilum appletonianum (Gower) Rolfe R
Anoectochilus setaceus Blume E
Notes: E = Endangered; V = Vulnerable; R = Rare; T = Threatened;
Kaù=aùInsufficiently Known as per Anon. (1996) and IUCN (1997)
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southern China, and the records at Kim Hy represent only the second record for each taxon in
Vietnam.

Villagers claimed that water pine Glyptostrobus sp. previously grew in Kim Hy commune, where
there were swampy areas up until about 10 years ago. It was reported that the species was
eradicated after these areas were converted to agricultural land. In Vietnam, this genus is known
to be extant only in Dac Lac province in the Western Highlands (Anon. 1996). However, fossils of
this genus are known from northern Vietnam (Vu Van Dung pers. comm.). Further studies are
required to confirm the validity of these reports.

2.4 Mammals

Three interviews were conducted in Kim Hy commune, with three informants from the Tay ethnic
minority. A single Sambar Cervus unicolor antler was observed in a hunter's house. This specimen
was, however, very old, and the most recent report of this species ("nai") gathered during the
rapid field survey was a second-hand report of three animals being shot by Hmong hunters in
1984. A full list of mammals recorded at Kim Hy proposed nature reserve can be found in
Appendix 1.

During March 1998, Geissmann and Vu Ngoc Thanh (1998) received reports of Tonkin Snub-
nosed Monkey from hunters in the Kim Hy area. During the rapid field survey, two informants
mentioned a plant-eating primate called "ca dac", which is known to be a Tay name for Tonkin
Snub-nosed Monkey (Anon. 1992). One informant said that he had never seen this species in Kim
Hy commune but had eaten one in Lam Son commune (15 km to the south-east) in 1960 or 1961.
The second informant claimed that Tonkin Snub-nosed Monkey had occurred in Kim Hy
commune in the past but had been driven away by the activities of gold miners who operated in
the area during the 1980s and 1990s. Neither informant, however, was able to give a convincing
description of this species, hence further studies are required to clarify the status of this species at
Kim Hy.

Mammal Records
[Loris species Nycticebus spp.] Informants reported the occurrence of two species of loris ("so
ho"): a larger species with red cheeks and a black stripe down the back; and a smaller species
with white cheeks and no black stripe.

[Assamese/Rhesus Macaque Macaca assamensis/mulatta] Informants reported the occurrence of
a macaque species ("khi ma trang") with white cheeks and a 15-cm-long tail. This species was
reported to be found mainly in limestone forest. It was impossible to determine with any degree
of certainty whether these reports referred to Assamese Macaque or Rhesus Macaque; on the
basis of their known distributions (Fooden 1996), either species could be expected to occur at Kim
Hy.
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[Bear Macaque Macaca arctoides] Informants reported the occurrence of a second macaque
species ("khi mat do") with red cheeks and a 5-cm-long tail. This species was reported to occur in
limestone forest and to raid maize fields. Geissmann and Vu Ngoc Thanh (1998) observed Bear
Macaque at Kim Hy in March 1998.

[Franoãois' Leaf Monkey Semnopithecus francoisi francoisi] Informants reported the occurrence of
two forms of leaf monkey ("vooc"). The first form ("vooc ma trang") was described as black, with
a tail double its body length, and white stripes from the nose to the ears. The second form ("vooc
ma den") was described as very similar but with no white stripes on the head. The form with white
cheeks was reported to be fairly common in limestone forest but scarce in lowland forest, and to
sleep in caves. The most recent first-hand report gathered during the rapid field survey was of a
sighting in August or September 1998. The all-black form was reported to be rarer. The most
recent first-hand report gathered was of a sighting before 1994, although one informant reported
that an animal had been hunted in October 1999. The occurrence of an all-black leaf monkey
from north-eastern Vietnam is previously undocumented. Given the sympatry of the two forms, it
seems probable that the all-black form described by informants at Kim Hy is either a colour
variant or an immature form. Geissmann and Vu Ngoc Thanh (1998) reported hearing the
vocalisations of Franoãois' Leaf Monkey at Kim Hy in March 1998.

[Black Gibbon Hylobates concolor] Informants reported the occurrence of Black Gibbon ("vuon").
Male gibbons were described as all black; female gibbons were described as black turning brown
or grey; and juveniles were described as brown. None of the informants had seen or heard Black
Gibbon in the last 10 years. However, they all reported that other villagers who ventured far into
the forest heard gibbon calls occasionally. Second-hand reports were received of a gibbon being
hunted in Kim Hy commune in July 1999, and of a hunter from An Tinh commune killing a gibbon
in October 1999. Fooden (1996) examined two Black Gibbon specimens in the collection of the
Zoological Museum of Hanoi National University that were collected in Na Ri district before
1984.

Sun Bear Ursus malayanus. Part of the skin of a Sun Bear ("gau cho") was observed in a
hunter's house; the bear was reported to have weighed 30 kg and to have been hunted in 1994.
The foot of a Sun Bear, reported to have weighed 16 kg and to have been hunted in 1998, was
observed in another house.

[Wild pig species Sus spp.] Informants reported the occurrence of two species of wild pig ("lon
rung"): a grey species with a short snout and fatty meat; and a red species with a long snout and
no fat. The grey species was reported to be commoner and to occur in lowland forest. The red
species, which was reported to be fairly common, was said to occur in limestone forest. The tusk
of a wild pig, said to belong to the grey species, was observed in a villager's house.

Chinese Forest Musk Deer Moschus berezovskii. A specimen of a Chinese Forest Musk Deer
was collected from an animal that had been hunted in October 1999. Chinese Forest Musk Deer
("huou xa") was reported to be relatively common in limestone forest.
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Indian Muntjac Muntiacus muntjak. Several frontlets were observed in hunter's houses. Indian
Muntjac ("huou") was reported to be widely distributed but increasingly rare.

Southern Serow Naemorhedus sumatraensis. Informants reported the occurrence of two
species of goat-antelope ("son duong"): a smaller species, weighing about 70 kg, with round
horns; and a larger species, weighing over 100 kg, with triangular horns, 25-cm-long, similar to
those of a domestic goat. The first species was reported to be very common, with at least 10
animals being hunted each year in Kim Hy commune. Several sets of horns, said to belong to this
species, were observed in hunters houses, all of which were identified as Southern Serow. The
second species was reported to be very rare: the only first-hand report of this species was of an
animal shot in 1970. One informant thought that this species was probably locally extinct. One set
of frontlets, purported to belong to this species, were collected; these were identified as Southern
Serow.

2.5 Birds

No specific bird survey work was carried out at Kim Hy due to limited time and continuous rain
for the duration of the visit. The birds listed in Appendix 2 are all incidental sight records, with the
exception of one interview record.

FPD forest guards reported the occurrence of Common Pheasant Phasianus colchicus. They
referred to this bird as "tri", and described it as slightly larger than Red Junglefowl Gallus gallus,
violet and brown in colour, with a 25-cm-long tail and no crest. The voice was described as "kwa-
kwock". This description best fits that of the subspecies P. c. rothschildi (Robson 2000). The
species was reported to be common in both limestone and lowland forest, and a forest guard
reported having shot one bird in 1997.

Common Pheasant is known historically from northern Vietnam (Delacour and Jabouille 1931).
Delacour et al. (1928) collected specimens at Ngan Son, Bac Kan province (20 km to the north of
Kim Hy). Although there have been no confirmed records of this species from Vietnam since
1964 (Fisher 1974), the interview data presented here indicate the continued presence of this
species in Bac Kan province.

2.6 Socio-economic Features

The total area of Kim Hy proposed nature reserve is 18,555 ha, with a total population of 5,674
(Table 3). The population density in the proposed nature reserve is 30.6 people per square
kilometre, although Kim Hy commune has a significantly lower population density than other
communes. The population growth rate in the proposed nature reserve is 2.2% per annum (Pham
Xuan Xuong 1997).
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Table 3: Population Distribution in Kim Hy Proposed Nature Reserve
Commune Area (ha) Households Population Density (people/km2)

Kim Hy 8,784 276 1,492 17.0
Luong Thuong 3,861 314 1,677 43.4
An Tinh 2,280 184 1,003 44.0
Lang San 3,630 288 1,502 41.4

Total 18,555 1,062 5,674 30.6
Source: Pham Xuan Xuong (1997)

The inhabitants of the proposed nature reserve belong to five ethnic groups: the Tay, Dao, Nung,
Hmong and Kinh (ethnic Vietnamese). The Tay comprise 67% of the population of the proposed
nature reserve, the Dao 12%, the Nung 11%, the Hmong 8% and the Kinh only 2%. The Tay and
Nung inhabit all four communes; the Dao mainly inhabit Kim Hy and Lang San communes; the
Hmong mainly inhabit Kim Hy and Luong Thuong communes; and the Kinh mainly inhabit Luong
Thuong and Lang San communes. Most Tay, Nung and Kinh households have permanent housing
and practise fixed cultivation. Most Dao and Hmong ethnic minority groups also have permanent
housing but generally practise shifting cultivation and rely on hunting and collection of forest
products.

Tay, Nung and Kinh households mainly cultivate wet (paddy) rice in flat valley bottoms, where
there is a plentiful supply of water. Usually, only one crop of wet rice can be produced each year,
due to limitations on the amount of incident sunlight placed by the steep topography. Generally,
Hmong and Dao households cultivate hill (dry) rice and other crops in fixed plots or swidden
fields. Most Tay, Nung and Kinh households produce sufficient rice for the whole year, while
Hmong and Dao households face, on average, two or three months of food shortages. Other staple
crops grown in the proposed nature reserve are cassava and peanuts.

Within the proposed nature reserve, there are 29 km of road, all of which are unsurfaced. An 18
km stretch of National Road 279, which links Na Ri town to National Highway 3, crosses Kim Hy
and Lang San communes. A further 11aùkm of road link the centres of each commune with
National Road 279. Apart from commune centres and villages along National Road 279, most
villages in the proposed nature reserve are inaccessible by car.

2.7 Threats to Biodiversity

In the past, gold mining was a significant threat to biodiversity in the area. During the 1980s and
1990s, a group of gold miners (numbering at one point about 3,000 people) operated in the south
of Kim Hy commune. The impact of their activities could not be assessed during the rapid field
survey. It is likely, however, that a large group of people living in the forest for an extended
period of time would have had severe negative impacts on the forest ecosystem due to
disturbance, hunting, forest clearance and firewood collection. The negative environmental and
social impacts of gold mining led to the activity being prohibited in Kim Hy commune, and most
gold miners were forced to leave the area in early 1998 (Geissmann and Vu Ngoc Thanh 1998).
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Presently, the activities with the greatest impact on forest resources are logging and hunting. One
of the most most valuable tree species in the limestone forest is Burretiodendron tonkinense, the
wood of which is used in house construction and the manufacture of chopping boards. Because of
its high value, B. tonkinense is being heavily exploited.

Hunting was reported to be widespread throughout the proposed nature reserve, and gunshots
were frequently heard during the rapid field survey. The most commonly hunted species were
reported to be Indian Muntjac, wild pigs, squirrels, flying squirrels and macaques. The Dao and
Hmong were reported to hunt more frequently than other ethnic groups. For instance, it was
reported that Hmong hunters killed a group of 18 Franoãois' Leaf Monkeys in 1994. Hunting of
primates on such a scale is unlikely to be sustainable, and threatens to eradicate populations of
globally threatened primates from the area.

There is a forest guard station located in Kim Hy commune, manned by four forest guards. The
forest guards are responsible for managing all forest areas in the proposed nature reserve, and for
monitoring exploitation of forest products, particularly timber extraction. The forest guards also
manage the allocation of forest land on protection contracts. Most of the lowland forest in the
proposed nature reserve has been allocated to individual households for this purpose.

2.8 Evaluation

The results of the rapid field survey indicate that Kim Hy proposed nature reserve may support
populations of two species of global conservation importance, Black Gibbon and Franoãois' Leaf
Monkey, as well as populations of several species of national conservation importance, including
Chinese Forest Musk Deer, Common Pheasant, Keteleeria davidiana, Pseudotsuga brevifolia and
Tsuga chinensis var. chinensis. The statuses of Tonkin Snub-nosed Monkey and Glyptostrobus at
the site require clarification.

Kim Hy proposed nature reserve contains 7,104 ha of limestone forest. This habitat type supports
the aforementioned species of high conservation importance, and is relatively undisturbed,
compared with areas in the north and east of the proposed nature reserve. This habitat type has,
however, been disturbed by timber extraction and gold mining; and animal populations have been
depleted by hunting. Gold mining has now largely ceased but timber extraction and hunting
continue to threaten biodiversity at the site. If these activities can be controlled, the importance of
the site for conservation must be considered high.

The boundary of the proposed nature reserve defined in the investment plan contains 9,146 ha of
non-forest land and 5,674 people (Pham Xuan Xuong 1997). Areas in the north and east of the
proposed nature reserve have been heavily disturbed by shifting cultivation and are of lower
conservation importance than the limestone forest. There is a need, therefore, to revise the
boundary of the proposed nature reserve to exclude areas of agricultural land, scrub and degraded
forest.
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Furthermore, the limestone forest extends into Cao Son and Vu Muon communes, Bach Thong
district and Con Minh commune, Na Ri district. Anecdotal evidence indicates that the population
density in these areas is very low and the forest quality is high. These areas should be surveyed
with a view to including them in the proposed nature reserve.

2.9 Recommendations

1. Kim Hy should be decreed as a nature reserve within Vietnam's system of Special-use Forests. This is
consistent with the recommendation made by FPD (1998).

2. The boundary of Kim Hy proposed nature reserve should be revised so as to exclude, wherever
possible, villages and areas of agricultural land, scrub and degraded forest, and to include contiguous
areas of limestone forest. The revised boundary should contain approximately 10,000 ha and include
parts of the following communes: Kim Hy, An Tinh, Con Minh, Cao Son and Vu Muon. The revised
boundary should be similar to that proposed by FREC in 1997, except that it should exclude areas of
agricultural land, scrub and habitation in Cao Son and northern Kim Hy communes.

3. The limestone forest should be zoned as a strict protection area, while areas of degraded forest, scrub
and limestone karst without forest should be zoned as one or more forest rehabilitation areas.

4. The buffer zone of the proposed nature reserve should be redefined to include Kim Hy, An Tinh, Con
Minh, Lang San and Luong Thuong communes, Na Ri district, and Cao Son and Vu Muon communes,
Bach Thong district.

5. A detailed field survey should be conducted by FIPI or another appropriate institution. The field survey
should concentrate on establishing the distribution of species of high conservation importance;
identifying threats to their populations; clarifying the status of Tonkin Snub-nosed Monkey and
Glyptostrobus; and precisely redefining the boundary.

6. A revised investment plan should be written, incorporating revisions to the boundary, management
zoning and buffer zone.
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3. Thang Hen

3.1 Description

Thang Hen (22EÀ30'N 106EÀ32'E) is located in Quoc Toan commune, Tra Linh district, Cao Bang
province (Map 1). Thang Hen is centred on a series of lakes, most of which are seasonal, within
an area of limestone karst. The area is characterised by steep topography, and ranges in elevation
from c.600 to 906 m. There is no official proposal to establish a protected area at Thang Hen but
the area has been suggested as a candidate site for nature reserve establishment by Prof Phan Ke
Loc of Hanoi National University and Dr Nguyen Tien Hiep of IEBR, on the basis of recent
discoveries of new plant species at the site.

Thang Hen is an area of great scenic beauty and attracts small numbers of tourists. The vice-
director of Cao Bang Provincial Department of Agriculture and Rural Development (DARD)
reported that the provincial people's committee planned to further develop tourism at the site: an
unsurfaced road has already been built to the lakes, and a trail has been constructed. Presently,
however, there is no tourism management at the site.

3.2 Objectives of the Rapid Field Survey

The objectives of the rapid field survey of Thang Hen were to:

•  assess the feasibility of establishing a nature reserve at the site and, if nature reserve
status was not appropriate, to propose a more suitable management category;

•  assess the status of primates and even-toed ungulates at the site; and
•  collect botanical specimens, particularly orchids and gymnosperms.

3.3 Vegetation

Quoc Toan commune supports a small area of limestone forest, centred on Thang Hen. Smaller,
contiguous areas of limestone forest are located in Luu Ngoc commune, Tra Linh district, to the
north, and Ngu Lao and Nguyen Hue communes, Hoa An district, to the west. The 1997 land-use
map of Tra Linh district (Map 3) over-estimates the total area of natural forest in Quoc Toan and
Lung Ngoc communes: much of the area classified as natural forest is in fact scrub on limestone
karst. Vegetation mapping conducted during the rapid field survey indicates that the maximum
possible area of contiguous natural forest at Thang Hen is 1,161 ha. However, it is possible that
the actual area is significantly less than this.

Tra Linh district has been almost totally denuded of natural forest: flat valley bottoms are given
over to wet rice cultivation; lower slopes have been cleared for shifting cultivation; and forest on
steeper slopes has been destroyed by over-exploitation. Areas of abandoned hill fields, which are
subject to grazing pressure, support a low scrub, dominated by small shrubs, such as members of
the Melastomataceae. Most areas of limestone karst have been cleared of forest and now support
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a dense scrub, dominated by bushes and shrubs, with scattered patches of trees on the top of the
karst in some areas.

The composition and structure of remaining areas of limestone forest have been changed as a
result of selective extraction of economically valuable tree species, including Burretiodendron
tonkinense, Garcinia fagraeoides, Chukrasia tabularis, Markhamia sp., and Firmiana sp.. Tree
species diversity has decreased, and the tree flora has become dominated by members of the
Moraceae, Meliaceae, Sapindaceae, Myrtaceae and Euphorbiaceae.

There are many similarities between the broadleaf tree flora at Thang Hen and that at Kim Hy
proposed nature reserve, for example B. tonkinense, G. fagraeoides and Platycarya strobilifera
occur at both sites. The two sites differ, however, in the composition of coniferous trees: Tsuga
chinensis var. chinensis and Keteleeria davidiana var. davidiana were only recorded at Kim Hy,
while Pinus kwangtungensis Chun ex Tsiang var. varifolia N. Li & Y. C. Zhong was recorded only
at Thang Hen. Pinus kwangtungensis var. varifolia is a recent addition to the flora of Vietnam,
which is currently known only from Thang Hen (Phan Ke Loc et al. in prep.).

Pinus kwantungensis var. varifolia is distributed on the top of the limestone karst, together with
Pseudotsuga brevifolia. These conifers are interspersed with broadleaf tree species, including
Platycarya strobilifera, Ulmus sp., Pittosporum sp., Pistacia weinmanifolia, Schefflera pes-avis,
Mahonia nepalensis and Sasa sp..

Thirteen plant species recorded at
Thang Hen are listed in either the
Red Data Book of Vietnam (Anon.
1996) or the IUCN Red List of
Threatened Plants (IUCN 1997)
(Table 4).

One of the most important features
of Thang Hen from a conservation
perspective is the diversity of orchid
species, which characterise the
ground layer on the top of the
limestone karst. Recent surveys
have discovered eight new orchid
species for science at Thang Hen:
Cheirostylis eglandulosa
(Averyanov 1996), Liparis conopea,
Gastrochilus minutiflorus (Averyanov 1997), Bulbophyllum arcuatilabium, B. purpureifolium,
Paphiopedilum helenae, Phaius tonkinensis and Renanthera citrina (Phan Ke Loc et al. in prep.). It
is probable that these species were once distributed more widely throughout north-eastern
Vietnam and Yunnan province, China. However, widespread loss of limestone forest in these

Table 4: Red-listed Plant Species Recorded at Thang
Hen

Species Anon.
1996

IUCN
1997

Drynaria fortunei (Mett.) J. Sm. T
Pinus kwangtungensis Chun ex Tsiang V V
Decussocarpus fleuryi (Hick.) de Laub. V V
Mahonia nepalensis DC. V
Parashorea chinensis Wang Hsie K R
Garcinia fagraeoides A. Chev. V
Burretiodendron tonkinense (A. Chev.) Kostern. V
Zenia insignis Chun R
Meliantha suavis Pierre K
Chukrasia tabularis A. Juss. K
Markhamia stipulata (Wall.) Seem. ex Schum. V
Paphiopedilium hirsutissimum (Lindl.) Stein. T R
Anoectochilus setaceus Blume E
Notes: E = Endangered; V = Vulnerable; R = Rare; T = Threatened; K = Insufficiently
Known as per Anon. (1996) and IUCN (1997)
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regions means that Thang Hen may be one of the few remaining sites in the world to support
these species.

3.4 Mammals

Five interviews were conducted, with a total of six informants, all of whom belonged to the
Hmong ethnic minority. Several informants reported the occurrence of wild cat species, including
one man who claimed to have seen two "tigers" in 1998. However, it was impossible to determine
with any degree of confidence which species the informants referred to. The only wild cat
specimens seen in hunters' houses were the skins of two Leopard Cats Prionailurus bengalensis. A
full list of mammals recorded at Thang Hen can be found in Appendix 1.

Mammal Records
[Assamese/Rhesus Macaque Macaca assamensis/mulatta] All informants reported the occurrence
of a dog-sized macaque with white cheeks and a 15-cm-long tail. The most recent first-hand
report was of a sighting in September 1999, near the lakes. It was impossible to determine with
any degree of certainty whether these reports referred to Assamese Macaque or Rhesus
Macaque; on the basis of their known distributions (Fooden 1996), either species could be
expected to occur at Thang Hen.

[Black Gibbon Hylobates concolor] Informants reported the occurrence of Black Gibbon. Males
were described as all black and females were described as grey. Black Gibbons were reported to
be very difficult to hunt because they move very quickly and are frightened of humans. One
informant claimed to have seen Black Gibbon during November 1999, another informant reported
seeing a group of four gibbons in May or June 1999. Given the small area of suitable habitat
remaining at Thang Hen and the high hunting pressure, it is unlikely that the area supports
anything other than a remnant population of this species.

[Chinese Forest Musk Deer Moschus berezovskii] Informants reported the occurrence of Chinese
Forest Musk Deer. This species was described as 60 to 70 cm tall, with 4-cm-long tusks and no
horns. The species was said to occur singly or in pairs and to resemble a new-born calf. The
species was reported to be frequently encountered on limestone karst, and the most recent first-
hand report was of an animal seen in November 1999.

Southern Serow Naemorhedus sumatraensis. Several sets of Southern Serow frontlets were
seen in hunters' houses.

3.5 Birds

A total of 40 species of bird were recorded at Thang Hen (Appendix 2); most were scrub and
forest edge species, reflecting the high levels of disturbance to the vegetation at the site.
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3.6 Socio-economic Features

At 72 people per square kilometre, the population density of Quoc Toan commune is higher than
that at other sites visited during the rapid field survey, with the exception of Trung Khanh. The
population is, however, quite stable: data from Tra Linh District People's Committee show that
the population in 1999 was 2,167, compared with 2,155 in 1989. The inhabitants of Quoc Toan
commune belong to three ethnic groups: the Nung, Tay and Hmong. The Nung comprise 59% of
the population of the commune, the Tay 25% and the Hmong 15%. Most people living near Thang
Hen belong to the Tay or Hmong ethnic groups; four Hmong households that live near the lakes
moved there between 1984 and 1990, from elsewhere in Quoc Toan commune.

There are 247 ha of annual crop land in Quoc Toan commune. Tay households mainly cultivate
wet rice in flat valley bottoms, while Hmong households, who have no wet rice land, mainly
cultivate maize. All households interviewed reported that they produced sufficient food for the
whole year. However, Hmong households reported hunting in the forest to supplement their diet.

In Quoc Toan commune, 963 ha of forest land has been allocated to individual households for
protection and regeneration. Much of this land, however, is not forested. In Cao Chuong
commune, to the north, forest land (mainly scrub) has been allocated to households for long-term
forestry purposes. Many households have planted Illicium on this land.

3.7 Threats to Biodiversity

The major threats to biodiversity at Thang Hen are timber extraction, firewood collection and
hunting. Of these activities, firewood collection appears to be having the greatest impact: large
numbers of living trees are cut for firewood every day. One horse-load of firewood takes one
person one day to collect, and sells for VNDaù25,000. As at Kim Hy proposed nature reserve,
there is selective extraction of Burretiodendron tonkinense, which has double the value of other
species as firewood. Also, B. tonkinense is processed into chopping boards, for illegal export to
China. As a result of over-exploitation, B. tonkinense, which is one of the dominant species in
undisturbed limestone forest, is now rare at Thang Hen.

All Hmong hunters interviewed during the rapid field survey reported hunting regularly. They
claimed that they only hunted for domestic consumption because they never had any surplus to
sell. They also reported that large and medium-sized mammals were becoming increasingly rare
in the forest. However, hunting pressure is not declining in response to decreasing animal
populations. Instead, pressure is shifting to birds and small mammals: a group of four Hmong
hunters, encountered at Thang Hen, were hunting bulbuls and other small birds with percussion
muskets. The capture of Hwamei Garrulax canorus for pets, using caged birds as lures, was also
observed.
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There is a forest guard station at Thang Hen but forest protection measures appear to be wholly
ineffective. During the rapid field survey, hunting, timber extraction and firewood collection were
frequently observed.

Presently, the pressure on the forest at Thang Hen comes not only from the inhabitants of Quoc
Toan commune but also from people living elsewhere in Tra Linh district. During the rapid field
survey, a party of firewood collectors was encountered in the north of Thang Hen. These people
reported that they had come from a village near Tra Linh town because there was no good forest
near their village.

3.8 Evaluation

A significant number of plant species of conservation importance have been recorded at Thang
Hen, including two globally threatened conifer species and eight orchid species new to science.
The importance of Thang Hen for the conservation of these species is compromised, however, by
high human pressure on the site. As most of the natural forest in Tra Linh district has already been
cleared, the remaining patches of forest are now the principal source of forest products for a large
proportion of the district's inhabitants. Consequently, the small area of natural forest that remains
at Thang Hen is being steadily eroded by unsustainable firewood collection and timber extraction.
Due to a lack of alternative sources of forest products, it is unlikely that the forest at Thang Hen
can be exploited in a sustainable manner, and the most probable scenario is that the remaining
forest will be cleared or, at least, severely degraded in the near future.

The forest at Thang Hen may support remnant populations of Black Gibbon and Chinese Forest
Musk Deer but these are under high hunting pressure, which threatens to eliminate the remaining
animals. Even if hunting pressure were removed, the site is too small to support viable
populations of these species, and, consequently, has little to offer for their conservation.

However, Thang Hen has high potential for tourism, as it has beautiful scenery, including lakes, a
cave, and a rock arch. Also, the forest around the lakes is easily accessible to visitors, and the site
is accessible by road from Cao Bang town. Under Decision No. 1171/QD of the Minister of
Forestry, dated 30 December 1986, nature reserve status would be incompatible with tourism
development, which is the stated aim of the provincial people's committee.

3.9 Recommendations

1. Thang Hen should not be afforded Special-use Forest status but should be managed at the
provincial level as a site for tourism.

2. Forest protection measures should be implemented to protect the newly discovered orchid
species and maintain forest cover around the lakes.
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4. Trung Khanh Nature Reserve

4.1 Description

Trung Khanh Nature Reserve is located in Trung Khanh district, Cao Bang province (Map 1).
Trung Khanh was decreed as a 3,000aùha nature reserve in 1986 (Cao Van Sung 1995) but a
management board was never formed and the precise boundary of the nature reserve was never
defined. In fact, there exists no official document that indicates where in Trung Khanh district the
nature reserve is to be established. The 2010 list includes a proposal to expand the nature reserve
to 10,000 ha (FPD 1998).

Using 1995 Landsat data, Wege et al. (1999) calculated that Trung Khanh Nature Reserve
supported only 48aùha of natural forest in a total area of 9,092aùha�. Consequently they
recommended that the management category of Trung Khanh Nature Reserve be reviewed. Due
to uncertainty concerning the location of the nature reserve and limitations of the remote sensing
data used in the analysis, however, a ground survey was required before any decisions regarding
reviewing the management category of the site could be made.

In the east of Trung Khanh district, on the border with China, there is situated Ban Doc waterfall,
the largest waterfall in Vietnam. The vice-director of Cao Bang Provincial DARD reported that
the provincial people's committee wished to develop this waterfall, along with a nearby cave, as a
site for tourism.

4.2 Objectives of the Rapid Field Survey

The objectives of the rapid field survey of Trung Khanh Nature Reserve were to:

•  assess the extent and condition of forest cover in Trung Khanh district;
•  identify a suitable boundary for Trung Khanh Nature Reserve or, if this was not possible,

to recommend an appropriate revision of the management category; and
•  assess the status of primates and even-toed ungulates at the site.

4.3 Vegetation

Trung Khanh district is almost entirely devoid of natural forest. Trung Khanh District FPD
reported that significant areas of forest remained in only two locations: on the border between
Phong Nam and Ngoc Khe communes, in the north of the district; and in the south of Dam Thuy
and Chi Vien communes�, in the east of the district. The chairman of Trung Khanh District
People's Committee stated that Phong Nam and Ngoc Khe communes had supported large areas
of forest in the past but these had been largely cleared. This is consistent with land-use data from
Trung Khanh District FPD, which indicate that the two communes support only 28aùha of natural
forest, in addition to 1,017 ha of scrub on limestone karst and 352 ha of bare limestone karst.
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Conversely, land-use data from Trung Khanh District FPD indicate that Dam Thuy and Chi Vien
communes support a total of 1,682 ha of natural forest. However, a 1998 land-use map held at
Cao Bang Provincial Forest Development Department (FDD), which was ground-truthed during
the rapid field survey, reveals that only 846 ha of natural forest remains in the south of Dam Thuy
and Chi Vien communes, on the border with, but not extending into, Ha Lang district (Map 4).
This area comprises two patches of regenerating (secondary) forest in Dam Thuy commune,
totaling 509 ha, and two patches of poor (degraded primary) forest in Chi Vien commune, totaling
337 ha.

Following the classification of MacKinnon (1997), the original vegetation types in Dam Thuy and
Chi Vien communes were limestone forest in the north and sub-montane dry evergreen forest in
the south. However, the limestone forest has been totally cleared and the sub-montane dry
evergreen forest has been heavily disturbed and is secondary in places.

Originally, the limestone forest would have been dominated by Burretiodendron tonkinense and
Garcinia fagraeoides. However, timber extraction and firewood collection have eliminated the
mature trees, leaving a low scrub, dominated by shrubs and climbers, including members of the
Moraceae (Ficus spp. and Streblus spp.), Annonaceae, Fabaceae, Euphorbiaceae, Rubiaceae,
Myrtaceae and Vitaceae. This secondary vegetation type shows little sign of regeneration,
perhaps because of continued human impact.

The sub-montane dry evergreen forest is dominated by drought-tolerant, deciduous tree species,
such as Liquidambar formosana, Betula alnoides and Cratoxylon sp.. L. formosana is a pioneer
species, which colonises areas that have been cleared by shifting cultivation or fire (FIPI 1996).
Broadleaf evergreen tree species are also well-represented, including Craibiodendron stellatum,
Schima crenata, Aporusa microcalyx, Castanopsis spp., Trema orientalis, Macaranga denticulata,
Elaeocarpus spp., Engelhardia colebrookeana and Michelia mediocris.

In the centre of Dam Thuy and Chi Vien
communes, the sub-montane dry evergreen
forest has been cleared, leaving a mixture of
grassland and scrub. Common species
include Imperata cylindrica, Eupatorium
odoratum, Lantana camara, Dicranopteris
linearis, Oxyspora paniculata, Mussaenda
sp., Rhodomyrtus tomentosa and Desmos sp.

Seven plant species listed in the Red Data
Book of Vietnam (Anon. 1996) were
recorded in Trung Khanh district (Table 5). Also, an undescribed taxon of Begonia, similar to
Begonia hemsleyana, was collected in Dam Thuy commune. This taxon, which was first collected
at Kon Ka Kinh Nature Reserve in 1999, may represent a new species for science.

Table 5: Red-listed Plant Species Recorded in
Trung Khanh District

Species Anon.
1996

Cinnamomum parthenoxylon Meissn. K
Burretiodendron tonkinense (A. Chev.) Kosterm. V
Craibiodendron stellatum (Pierre) W. W. Sm. R
Zenia insignis Chun R
Sophora subprostrata Chun et T. Chen. T
Chukrasia tabularis A. Juss. K
Acanthopanax trifoliatus (L.) Merr. T
Notes: V = Vulnerable; R = Rare; T = Threatened; K = Insufficiently
Known as per Anon. (1996)
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4.4 Mammals

Four interviews were conducted in Dam Thuy commune, with a total of five informants, all of
whom belonged to the Tay ethnic minority. Additional information was collected from district
FPD staff. A full list of mammals recorded in Trung Khanh district can be found in Appendix 1.

One informant reported that about 12 Tigers Panthera tigris ("ho") had been hunted in Dam Thuy
commune during the 1930s but none had been seen for many years. A second-hand report of a
Leopard P. pardus ("bao hoa") seen swimming near Ban Doc waterfall in around 1984 was
gathered from another informant.

One informant reported that Chinese Forest Musk Deer ("huou xa") had occurred in Dam Thuy
commune in the past but had been extinct for many years. In 1969, Dao Van Tien collected a
specimen of Chinese Forest Musk Deer in Trung Khanh district (Corbet and Hill 1992). FPD staff
reported that this species still occurred on limestone karst in Phong Nam and Ngoc Khe
communes, although no interviews were conducted in these communes to confirm this report.

In 1965, Black Gibbon was collected in Trung Khanh district, (Fooden 1996). In Dam Thuy
commune, however, informants reported that this species ("vuon") no longer occurred. Also, FPD
staff reported that gibbons no longer occurred in Phong Nam and Ngoc Khe communes, although
it is conceivable that the forest fragments in these communes may support a remnant population.

Mammal Records
[Assamese/Rhesus Macaque Macaca assamensis/mulatta] Informants reported the occurrence of
a macaque species ("khi vang") with yellow-brown fur and a 20-cm-long tail. It was impossible to
determine whether the species described was Assamese Macaque or Rhesus Macaque; although
Rhesus Macaque was collected in Trung Khanh district in 1967 (Fooden 1996).

[Bear Macaque Macaca arctoides] Informants reported the occurrence of a macaque species ("khi
mat do") with red cheeks and a 5-cm-long tail.

Indian Muntjac Muntiacus muntjak. One set of Indian Muntjac frontlets was seen in a hunter's
house in Dam Thuy commune.

4.5 Birds

No specific bird survey work was carried out at Trung Khanh due to limited time, and the species
listed in Appendix 2 are all incidental records. One notable record is that of White-winged
Magpie Urocissa whiteheadi, which is listed by Collar et al. (1994) as globally near threatened.
Two flocks, one of eight birds and one of at least 38, were seen in scrub and forest in Dam Thuy
commune on 12 November 1999.
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4.6 Socio-economic Features

During the rapid field survey, data were only collected for Dam Thuy commune. The population
density of Dam Thuy commune is relatively high at 103.4 people per square kilometre, compared
with 70 people per square kilometre for Vietnam's northern mountain region as a whole (Donovan
et al. eds. 1997). The population is, however, stable: the population of the commune in 1999 was
4,780 people in 915 households, compared with 4,943 people in 861 households in 1989. Sixty
eight percent of the inhabitants of the commune belong to the Nung ethnic group, while the
remainder belong to the Tay ethnic group.

Most households in Dam Thuy
commune are dependent upon
agriculture as the principal source
of household income. The main
crops grown in the commune are
wet rice, maize and soya beans
(Table 6). However, the area of
land suitable for agriculture is
limited: 56% of the land in the commune is classified as non-use land, which consists of limestone
karst without forest, and hillsides that have been subjected to over-exploitation and soil erosion in
the past, resulting in low soil fertility.

Infrastructure in the commune is relatively well developed: the commune centre is connected to
the national electricity grid, and a surfaced road links the commune centre to Trung Khanh town
and Ban Doc waterfall on the Vietnam/China border. Many villages are, however, situated far
from a surfaced road and accessible only on foot; children in these villages must walk 5 or 6 km to
attend secondary school.

4.7 Threats to Biodiversity

The biodiversity value of Trung Khanh district has already declined significantly as a result of
habitat loss and hunting. Almost all of the limestone forest in the district has been destroyed by
clearance for agriculture, and extraction of timber, firewood and other forest products, for both
domestic use and illegal export to China. Remaining areas of forest are fragmented and too small
to support viable populations of many mammal species. Furthermore, surviving mammal
populations are under pressure from hunting. The general consensus among hunters interviewed
during the rapid field survey was that most mammal species had been common in the past but
were extremely rare now. The results of the mammal interviews indicated that species such as
Black Gibbon and Chinese Forest Musk Deer may already have been eradicated from the area.

In recent years, local people have become more aware of the problems associated with forest loss
and the importance of environment protection, particularly in protecting water supplies for

Table 6: Agricultural Production in Dam Thuy
Commune

Crop Area
(ha)

Productivity
(tonnes/ha)

Yield
(tonnes)

Wet Rice 295.5 2.87 848.0
Maize 55.0 2.15 118.3
Soya Beans 88.0 0.50 44.0

Source: Dam Thuy Commune People's Committee; 1999 data
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agriculture and domestic use. In Dam Thuy commune, for instance, Trung Khanh District FPD has
allocated 1,527 ha of forest land to individual households for protection.

4.8 Evaluation

Uncontrolled and unsustainable timber extraction, firewood collection and clearance of land for
agriculture have taken place over such a long period of time that there is now almost no natural
forest remaining in Trung Khanh district. Presently, the dominant vegetation types are scrub,
grassland and bare limestone karst. In some areas that have been cleared of natural vegetation,
the limestone karst is now being quarried. Due to the scarcity of timber, firewood and other forest
products, the pressure on remaining fragments of natural forest is very high, and it is likely that
the condition and extent of these areas will deteriorate rapidly. Because of the loss of forest cover
in the district, it is now impossible to identify a suitable boundary for Trung Khanh Nature
Reserve.

Hunting pressure and habitat loss have taken their toll on mammal populations. It would appear
that most mammal species of conservation significance have either been eradicated from the area
or reduced to relict populations. Even if hunting pressure and habitat loss could be controlled, it is
unlikely that these populations will be viable in the long term, due to the limited extent and
fragmented nature of remaining areas of natural habitat. Trung Khanh district is, therefore, of low
importance for the conservation of mammals.

4.9 Recommendations

1. Trung Khanh Nature Reserve should be taken off the list of Special-use Forests in Vietnam.
This is consistent with the recommendation made by Wege et al. (1999) but runs contrary to
the recommendation made by FPD (1998).

2. Remaining areas of natural forest in Trung Khanh district should remain under the
management of the district FPD. Areas of natural forest should be allocated to individual
households for protection and regeneration, while areas of forest land without forest should be
allocated to individual households for natural and assisted regeneration using native tree
species.

3. Ban Doc waterfall should be managed at the provincial level as a site for tourism.
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5. Nui Pia Oac Nature Reserve

5.1 Description

Nui Pia Oac Nature Reserve is located in Tinh Tuc town and Quang Thanh, Thanh Cong, Phan
Thanh, Mai Long, Ca Thanh, Vu Nong and Hung Dao� communes, Nguyen Binh district, Cao
Bang province (Map 1). The nature reserve is centred on Mount Pia Oac (1,931 m), and is
bounded by the coordinates 22EÀ32' to 22EÀ40'N and 105EÀ49' to 105EÀ57'E. Nui Pia Oac was
decreed as a 10,000 ha nature reserve in 1986 (Cao Van Sung 1995). The site is not, however,
included on the 2010 list (FPD 1998).

An investment plan for Nui Pia Oac was prepared by Xuan Mai Forestry College in 1994 (Anon.
1999). This investment plan was approved by Cao Bang Provincial People's Committee in the
same year but has not yet been approved by MARD (Anon. 1999). The investment plan proposes
establishing a 13,312 ha nature reserve, comprising a 5,244 ha strict protection area, a 8,053 ha
forest rehabilitation area, and a 15 ha administration and services area (Table 7).

Table 7: Proposed Management Zoning of Nui Pia Oac Nature Reserve
Commune/Town Strict Protection

Area
Forest

Rehabilitation Area
Administration and

Services Area
Total

Tinh Tuc 852 618 0 1,470
Quang Thanh 2,439 1,470 0 3,909
Thanh Cong 1,145 1,280 15 2,440
Phan Thanh 808 2,726 0 3,534
Mai Long 0 1,959 0 1,959

Total 5,244 8,053 15 13,312
Source: Anon. (1999)

Using 1995 Landsat data, Wege et al. (1999) calculated that Nui Pia Oac Nature Reserve
supported only 2,089 ha of natural forest in a total area of 10,014aùha. Consequently, they
recommended that the boundaries of Nui Pia Oac Nature Reserve be reassessed, with the aim of
excluding agricultural land, scrub and non-natural grassland.

During the French colonial era, a hill station was built at the foot of Mount Pia Oac, and the ruins
of several villas still remain there. The vice-director of Cao Bang Provincial DARD reported that
the provincial people's committee was considering renovating these villas and developing the site
for tourism. Also during the French colonial era, there was a zinc mine on Mount Pia Oac.
Additionally, prior to 1995, there was a military installation at the summit of Mount Pia Oac, with
an unsurfaced road running to it.

5.2 Objectives of the Rapid Field Survey

The objectives of the rapid field survey of Nui Pia Oac Nature Reserve were to:
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•  assess the extent and condition of forest cover at Nui Pia Oac Nature Reserve;
•  review the boundary of Nui Pia Oac Nature Reserve defined in the investment plan, with

the aim of excluding areas of agricultural land, grassland and scrub; and
•  collect data on mammal and bird diversity at the site.

5.3 Vegetation

According to the investment plan (Anon. 1999), Nui Pia Oac Nature Reserve contains 11,839 ha
of natural forest, comprising 1,647 ha of evergreen forest, 7,764 ha of regenerating forest and
2,428 ha of limestone forest. However, 1998 land-use data provided by Cao Bang Provincial FDD
and ground-truthed during the rapid field survey indicate that the nature reserve boundary defined
in the investment plan includes only 3,174 ha of natural forest, comprising 2,444 ha of poor forest
and 730 ha of regenerating forest (Table 11).

Ground-truthing conducted during the rapid field survey reveals that the 1998 land-use map
provided by Cao Bang Provincial FDD is broadly correct with regard to the extent of forest cover.
One major exception is the western face of Mount Pia Oac in Phan Thanh commune, which is
classified as agricultural land on the FDD map. This is inconsistent with the results of the rapid
field survey, which indicate that the area is poor forest. Map 5 and Table 11 have been corrected
accordingly.

Following the classification of Thai Van Trung (1978), Nui Pia Oac Nature Reserve supports low
montane broadleaf evergreen forest, medium montane broadleaf evergreen forest and high
montane broadleaf evergreen forest. MacKinnon (1997), classifies the forest at Nui Pia Oac as
sub-tropical broadleaved hill forest. In the west of nature reserve, there are areas of limestone
karst but these are almost entirely devoid of forest (Map 5).

Although most of the natural forest in Nui Pia Oac Nature Reserve is distributed above 1,000 m,
small areas of low montane broadleaf evergreen forest remain between c.700 and 1,000 m. The
species composition of this forest type is dominated by the members of the Fagaceae and
Aceraceae. Areas of forest below 900 m have experienced high levels of disturbance and have
been invaded by the bamboo Indosasa sinica, forming mixed bamboo and broadleaf evergreen
forest. In some areas, this species grows in pure stands. Around 1,000 m, this forest type
intergrades with medium montane broadleaf evergreen forest. Below 700 m, this forest type is
bordered by scrub and grassland. At lower elevations, in the south of the nature reserve, there are
Pinus massoniana plantations.

Medium montane broadleaf evergreen forest has a single canopy layer, with a height of 10 to 12
m. The canopy layer is dominated by members of the Fagaceae, Magnoliaceae and Lauraceae,
three families that are characteristic of montane forest above 1,000 m in Vietnam (Collins et al.
1991). In areas studied during the rapid field survey, members of the Fagaceae accounted for 27%
of the canopy trees. Also common in the canopy layer were the deciduous species Acer spp..
Other families represented in the canopy layer include the Theaceae, Hamamelidaceae,
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Araliaceae and Rosaceae. The medium montane broadleaf evergreen forest is disturbed to
varying degrees, and contains small patches of secondary forest and pure stands of bamboo.

Around 1,700 m, there is a gradual transition to high montane broadleaf evergreen forest. This
forest type shows signs of past disturbance and contains extensive areas of secondary forest at an
advanced stage of regeneration. The ground
layer is dominated by the dwarf bamboo
Sinarundinaria griffithiana. Elfin forest
formations are distributed at elevations above
1,900 m, on the summit of Mount Pia Oac.
This forest sub-type has been heavily
disturbed and is dominated by shrubs and
dwarf bamboo.

Four plant species recorded at Nui Pia Oac
Nature Reserve are listed in either the Red Data Book of Vietnam (Anon. 1996) or the IUCN Red
List of Threatened Plants (IUCN 1997) (Table 8).

5.4 Mammals

Four interviews were conducted, with a total of seven informants, who belonged to the Nung and
Tay ethnic minorities. All interviews were conducted in Thanh Cong commune. A full list of
mammals recorded at Nui Pia Oac Nature Reserve can be found in Appendix 1.

Mammal Records
[Loris species Nycticebus sp.] Informants reported the occurrence of one species of loris ("cu li
nho"), which they described as having no dorsal stripe.

[Assamese/Rhesus Macaque Macaca assamensis/mulatta] Informants reported the occurrence of
two species of macaque ("khi"). The smaller species was described as 5 kg in weight, with beige
fur and a tail 10 to 20 cm in length. It was impossible to determine with any degree of certainty
whether these reports referred to Assamese Macaque or Rhesus Macaque; on the basis of their
known distributions (Fooden 1996), either species could be expected to occur at Nui Pia Oac.

[Bear Macaque Macaca arctoides] The larger macaque species was described as 15 kg in weight,
with black fur, red cheeks and a 5-cm-long tail. Both this and the preceding species were
described as rare.

Asiatic Black Bear Ursus thibetanus. The skin and scapula of an Asiatic Black Bear were seen
in a hunter's house in Phia Den village, Thanh Cong commune. The hunter reported that the bear
("gau ngua"), which was caught in a gin trap in 1993 or 1994, had weighed 100 kg.

Table 8: Red-listed Plant Species Recorded
at Nui Pia Oac Nature Reserve

Species Anon.
1996

IUCN
1997

Psilotum nudum (L.) Beauv. K
Amentotaxus argotaenia (Hance)
Pilg.

R V

Rhodoleia championii Hook. f. V
Anoectochilus setaceus Blume E
Notes: E = Endangered; V = Vulnerable; R = Rare; K = Insufficiently
Known as per Anon. (1996) and IUCN (1997)
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[Sun Bear Ursus malayanus] Informants reported the occurrence of a second, smaller, species of
bear ("gau cho"). Both this and the preceding species were described as rare.

[Leopard Cat Prionailurus bengalensis] Informants reported the occurrence of Leopard Cat, which
was described as a small wild cat with black spots, weighing about 5 kg. Three informants
reported the occurrence of a second, larger, spotted wild cat, 20 kg in weight. These reports may
refer to Clouded Leopard Pardofelis nebulosa, although, after careful questioning, the possibility
that informants were describing a different species of wild cat could not be ruled out.

[Wild pig species Sus spp.] All informants reported the occurrence of wild pigs ("lon rung").
While three informants were unsure how many species of wild pigs occurred at Nui Pia Oac, four
informants stated that there were two species: a grey one and a red or brown one. The informants
were not aware of any differences in ecology between the two species.

Indian Muntjac Muntiacus muntjak. Three skins and four sets of frontlets were seen in a
hunter's house in Phia Den village.

Southern Serow Naemorhedus sumatraensis. Informants reported that Southern Serow ("son
duong") occurred on limestone karst but was rare. A second-hand report was gathered of a hunter
from Thanh Cong commune killing one animal in 1997. One set of Southern Serow frontlets was
seen in a house in Ta Song village, Phan Thanh commune; the householder reported that the
animal had been killed by Nung hunters in around 1990.

5.5 Birds

Thirty two species of bird were recorded at Nui Pia Oac Nature Reserve. A significant number of
these species are characteristic of broadleaf evergreen forest above 800 m (Robson 2000),
including Yellow-cheeked Tit Parus spilonotus, Mountain Bulbul Hypsipetes mcclellandii, Red-
tailed Laughingthrush Garrulax milnei, Spectacled Barwing Actinodura ramsayi and Whiskered
Yuhina Yuhina flavicollis. The presence of these species indicates that, despite past disturbance,
the forest at Nui Pia Oac is capable of supporting high levels of animal diversity.

All but one of the bird species recorded at Nui Pia Oac Nature Reserve are known from Hoang
Lien Nature Reserve (Tordoff et al. 1999). This indicates a high degree of similarity between the
bird faunas of these two sites. Consequently, many of the species found at Hoang Lien can be
expected to occur at Nui Pia Oac, with the exception of those species that are restricted to
elevations above 2,000 m at Hoang Lien.

5.6 Socio-economic Features

This report recommends that the buffer zone of Nui Pia Oac Nature Reserve should be revised so
as to include only Phan Thanh, Thanh Cong and Quang Thanh communes and Tinh Tuc town.
Hence, the information in this section refers to the revised buffer zone only.
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The total area of Phan Thanh, Thanh Cong and Quang Thanh communes and Tinh Tuc town is
24,631 ha, of which the revised nature reserve covers 3,603 ha. The revised buffer zone,
therefore, covers 21,028 ha. The population density in Phan Thanh, Thanh Cong and Quang
Thanh communes and Tinh Tuc town is 41.2 people per square kilometre, although it is
considerably greater in the town than in the three communes. Between 1989 and 1999, the
population in the buffer zone decreased at a rate of 1.18% per annum. Mining households
migrating from Tinh Tuc town to other areas account for most of this decrease; the population in
Quang Thanh, Thanh Cong and Phan Thanh communes was essentially stable over this period
(Table 9).

Table 9: Population Distribution in Quang Thanh, Thang Cong and Phan Thanh Communes
and Tinh Tuc Town

Commune/
Town

Area
(ha)

Popn. in
1989

Popn. in
1999

Density
(pers/km2

)

Growth
Rate (%)

Agricultural
Land (ha)

Food Prodn.
(tonnes)

Tinh Tuc 2,217 5,080 3,675 165.8 -3.19 73.1 133.0
Quang Thanh 5,869 1,713 1,639 27.9 -0.44 397.4 817.9
Thanh Cong 8,199 2,268 2,439 29.7 0.73 567.2 1,206.8
Phan Thanh 8,346 2,363 2,397 28.3 0.14 204.7 472.0

Total 24,631 11,424 10,150 41.2 -1.18 1,242.4 2,629.7
Source: Nguyen Binh District People's Committee; 1999 data

In 1989, a total of 11 ethnic groups inhabited the revised buffer zone. The Dao comprised 38% of
the population, the Tay 27%, the Nung 18% and the Kinh 15%. The Kinh were concentrated in
Tinh Tuc town, and comprised mainly mining households (Table 10).

Table 10: Ethnic Composition in Quang Thanh, Thang Cong and Phan Thanh Communes
and Tinh Tuc Town

Ethnic GroupCommune/Town
Dao Tay Nung Kinh Other

Total

Tinh Tuc 234 2,244 968 1,589 45 5,080
Quang Thanh 1,108 482 24 5 94 1,713
Thanh Cong 1,471 299 479 17 2 2,268
Phan Thanh 1,506 83 553 105 116 2,363

Total 4,319 3,108 2,024 1,716 257 11,424
Source: Nguyen Binh District People's Committee; 1989 data

The main economic activities in the revised buffer zone are agriculture and mining. The
inhabitants of the buffer zone cultivate wet rice in flat valley bottoms at low elevations, and hill
rice, maize, cassava, and sweet potato are cultivated on hillsides by both fixed and shifting
cultivation. Tinh Tuc town, the largest town in Nguyen Binh district, is situated on the nature
reserve boundary defined in the investment plan (Anon. 1999), although outside of the revised
boundary proposed in this report. At Tinh Tuc town, there is a large zinc mine, which is the main
source of employment for the town's inhabitants. This zinc mine is polluting the major river in
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Nguyen Binh district with suspended sediment, which is likely to be having severe negative
impacts on both aquatic biodiversity and human communities downstream.

There are three roads in the revised buffer zone: Provincial Road 212, which links Cao Bang town
to National Highway 3 via Nguyen Binh town; Provincial Road 202, which links Tinh Tuc town
with Bao Lac district; and a local road that links Tinh Tuc town with Thanh Cong commune, via
Phan Thanh commune. Together, these three roads encircle Mount Pia Oac and provide access to
the nature reserve (Map 5). At present, only Tinh Tuc town is connected to the national electricity
grid.

5.7 Threats to Biodiversity

Below 1,000 m, most of the natural forest in the nature reserve has been cleared for cultivation.
Above, 1,000aùm, however, the natural forest is distributed on steep hillsides at high elevations,
which are unsuitable for cultivation. Consequently, clearance for agriculture is not a major threat
to the remaining forest in the nature reserve.

Mount Pia Oac and the surrounding area are rich in minerals, particularly zinc. Mining activities
during the French colonial era resulted in clearance of large areas of forest and high levels of
disturbance to remaining areas. Although these activities have largely ceased now, the forest is
under continued pressure from local people, who reported extracting bamboo, bamboo shoots,
medicinal plants and firewood from the nature reserve. Currently, this pressure is highest around
Tinh Tuc town in the north of the nature reserve, due to the mining activities and high population
density in this area. The uncontrolled exploitation of forest products threatens to impede the
process of forest regeneration in the nature reserve.

Nguyen Binh District Forest Protection Department has allocated almost all of the forest land in
the nature reserve to individual households for protection. Areas in Thanh Cong commune visited
during the rapid field survey were in advanced stages of regeneration.

Another threat to biodiversity at Nui Pia Oac Nature Reserve is hunting. Hunters claimed to hunt
mainly squirrels and other small mammals, although they admitted to hunting large mammals,
such as wild pigs, when they encountered them. All hunters interviewed reported that population
sizes of large and medium-sized mammal species had declined dramatically, and that several
species, for example Sambar, were no longer found in the area. Although one hunter reported
selling Asiatic Black Bear parts to a trader for sale in China, most hunters claimed that the vast
majority of animals were hunted for domestic consumption.

5.8 Evaluation

Nui Pia Oac Nature Reserve supports 3,174 ha of sub-tropical broadleaved hill forest, which has
been subjected to high levels of disturbance in the past and is secondary in places. However,
natural regeneration does appear to be taking place, and, providing that exploitation of forest
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products takes place at sustainable levels, the forest has the potential to return to a natural
condition. According to MacKinnon (1997), only 10,500 ha of sub-tropical broadleaved hill forest
are included within Vietnam's protected areas system, equivalent to 4% of the remaining area of
this habitat type in Vietnam. Nui Pia Oac, therefore, represents an important area for the
conservation of this habitat type.

Mammal diversity at Nui Pia Oac has been severely reduced by hunting, and it would appear that
the site supports few viable populations of species of high conservation importance. However, the
results of the rapid field survey reveal that Nui Pia Oac supports a significant number of bird
species restricted to broadleaf evergreen forest above 800 m; the site may be one of the few
remaining areas of suitable habitat for such species in northern Vietnam.

The proposed boundary defined in the investment plan for Nui Pia Oac Nature Reserve (Anon.
1999) includes 10,073 ha of non-forest land, a town, a zinc mine and several thousand people. It is
necessary, therefore, to redefine the boundary with the aim of excluding areas of habitation,
scrub, grassland and agricultural land.

Cao Bang Provincial People's Committee are considering developing the area around Mount Pia
Oac as a site for tourism. The potential for the development of tourism in the area is high for
several reasons. Firstly, the area is easily accessible from Cao Bang town by surfaced road.
Secondly, there are several ruined French villas that could be renovated. Thirdly, there is a
colourful ethnic minority market at Phia Den village. Fourthly, the summit of Mount Pia Oac is
easily accessed on foot, from Provincial Road 212.

The development of tourism would be compatible with nature reserve status because the French
villas lie outside of the revised boundary defined in this report. However, visitor access to the
nature reserve would require a revision of the management regulations for Special-use Forests:
Decision No. 1171/QD of the Minister of Forestry, dated 30 December 1986, states that nature
reserves should not allow tourism.

5.9 Recommendations

1. Nui Pia Oac Nature Reserve should be retained within Vietnam's system of Special-use
Forests. This runs contrary to the recommendation made by FPD (1998).

2. The boundary of Nui Pia Oac Nature Reserve should be revised to exclude, as far as possible,
all areas of scrub, grassland, agricultural land and habitation. This is consistent with the
recommendation made in Wege et al. (1999).

3. The buffer zone should be revised to include Tinh Tuc town and Quang Thanh, Thanh Cong
and Phan Thanh communes.
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4. A revised investment plan should be written, incorporating revisions to the boundary and
buffer zone.

5. The feasibility of developing a site for tourism near Phia Den village, Thanh Cong commune,
outside the nature reserve, should be evaluated. The potential for visitor access to the nature
reserve should be investigated.

Proposed Revised Boundary of Nui Pia Oac Nature Reserve
The boundary should begin at the summit of Nui Niot Ti (1,674 m), head west, along a ridge, to
Provincial Road 212, and then directly downhill to the 1,100 m contour line. The boundary should
then follow this contour line west, as far as a road. It should follow the road north-west for 1 km,
before rejoining the 1,100 m contour line. The boundary should then head north, following the
1,100 m contour line, until it rejoins the road. The boundary should follow the road for 250 m,
before heading south-east then north-east, along a path. At the point where the path turns to the
west, the boundary should head directly east, towards a peak at 1,195aùm. The boundary should
then head south-east, following the 1,100 m contour line, towards a peak at 1,262 m. From this
peak, the boundary should head south-west to Provincial Road 212. The boundary should follow
Provincial Road 212 south-west for 3 km, and then follow a path east for 3 km. The boundary
should then head south-east for 1 km, passing to the south of Lang Muoi village, before meeting
another path. The boundary should follow this path south for 1.5 km, before heading south-west,
along a ridge, to a peak at 1,165aùm. From this peak, the boundary should head west, along a
ridge, to the summit of Nui Niot Ti.

As opposed to the boundary defined in the investment plan (Anon. 1999), the revised boundary
excludes all areas of Vu Nong, Ca Thanh, Mai Long and Hung Dao communes, and parts of
Quang Thanh, Thanh Cong and Phan Thanh communes and Tinh Tuc town (Map 5). When plotted
on a 1998 land-use map, the boundary defined in the investment plan covers 13,245 ha, including
3,174 ha of natural forest, whereas the revised boundary covers 3,603 ha, including 2,586 ha of
natural forest. Therefore, revising the boundary of the nature reserve would increase the
proportion of natural forest from 24 to 72% (Table 11).

Table 11: Land-use at Nui Pia Oac Nature Reserve
Boundary in Investment Plan Revised BoundaryVegetation Type
Area (ha) % Area (ha) %

Poor Forest 2,444 18.5 2,211 61.4
Regenerating Forest 730 5.5 375 10.4
Limestone Karst without Forest 847 6.4 0 0.0
Scrub and Grassland 8,734 65.9 967 26.8
Agricultural Land 478 3.6 50 1.4
Habitation 12 0.1 0 0.0

Total 13,245 100.0 3,603 100.0
Source: Cao Bang Provincial FDD; 1998 data
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6. Ky Thuong Proposed Nature Reserve

6.1 Description

Ky Thuong proposed nature reserve is located in Dong Son, Dong Lam and Ky Thuong
communes, Hoanh Bo district, Quang Ninh province (Map 1). The 2010 list includes a proposal to
establish a 17,640aùha nature reserve at Ky Thuong (FPD 1998). This proposal was supported by
Wege et al. (1999), who proposed establishing a protected area at Ky Thuong in order to increase
the proportion of evergreen forest in the Northern Indochina Subtropical Forests Ecoregion with
protected area status.

An investment plan for Ky Thuong proposed nature reserve was prepared by North-eastern Sub-
FIPI in 1993 (Anon. 1993). The head of the forest protection section of Quang Ninh Provincial
FPD reported that the investment plan had been approved by MARD but a management board
had not yet been established.

Ky Thuong proposed nature reserve is bounded by the coordinates 21EÀ05' to 21EÀ12'N and
106EÀ56' to 107EÀ13'E, and ranges in elevation from c.150 to c.1,120 m. To the west, the proposed
nature reserve borders Yen Lap Watershed Protection Forest (WPF) and Bac Giang province. To
the east, the proposed nature reserve borders Ba Che district. To the south, the proposed nature
reserve borders Vu Oai and Hoa Binh communes, parts of which are under the management of
Hoanh Bo Forest Enterprise. The southern part of Hoa Binh commune forms part of Cao Van
WPF.

6.2 Objectives of the Rapid Field Survey

The objectives of the rapid field survey of Ky Thuong proposed nature reserve were to:

•  assess the extent and condition of forest cover in Hoanh Bo district;
•  review the boundary of Ky Thuong proposed nature reserve defined in the investment

plan, with the aim of increasing the proportion of natural forest within the boundary;
•  collect data on bird diversity at the site;
•  assess the status of primates and even-toed ungulates at the site; and
•  investigate the possible occurrence of Golden-headed Leaf Monkey.

6.3 Vegetation

According to the investment plan (Anon. 1993), Ky Thuong proposed nature reserve supports
10,549 ha of natural forest, equivalent to 60% of the total area. This is consistent with 1993 land-
use data provided by Quang Ninh Provincial FPD, which indicate that the proposed nature reserve
supports 10,501 ha of natural forest (Table 15).
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Under the classification of MacKinnon (1997), the natural vegetation type at Ky Thuong proposed
nature reserve is sub-montane dry evergreen forest. This equates to low montane broadleaf
evergreen forest under the classification of Thai Van Trung (1978). To the south of the proposed
nature reserve, in Thong Nhat and Dan Chu communes, there is a small area of limestone karst,
which is almost entirely deforested (Map 6).

A mountain ridge runs from west to east, through the south of Ky Thuong proposed nature
reserve, along the length of which primary forest is distributed. In some areas, the ridge tops have
been cleared of forest, apparently as a result of fire, and support a savanna vegetation dominated
by Imperata cylindrica. In the north of the nature reserve, the vegetation is characterised by I.
cylindrica-dominated grassland on ridge tops, with regenerating (secondary) forest in the valleys.

The primary forest is dominated by Hopea chinensis, Canarium album, Cinnamomum obtusa,
Madhuca pasquieri, Lithocarpus ducampii, Engelhardia roxburghiana, Syzygium spp. and
Schefflera octophylla. In areas that have been disturbed by logging activities, the understorey is
dominated by the bamboo Indosasa sp.,
which is 7 to 8 m in height and 5 to 7 cm
in diameter. In more heavily disturbed
areas, mixed bamboo and broadleaf
evergreen forest and, sometime, pure
stands of bamboo, are distributed.

The regenerating forest, which is
developed on areas of abandoned
shifting cultivation, is in varying stages
of regeneration. Species diversity in this
forest type is high, with common species
including Liquidambar formosana,
Engelhardia roxburghiana, Cratoxylon
sp., Castanopsis indica, Vernonia
arborea, Macaranga spp. and Mallotus
spp..

Fifteen plant species recorded at Ky
Thuong proposed nature reserve are listed in either the Red Data Book of Vietnam (Anon. 1996)
or the IUCN Red List of Threatened Plants (IUCN 1997) (Table 12).

6.4 Mammals

Six interviews were conducted, with a total of eight informants, in Ky Thuong and Dong Lam
communes. Seven informants belonged to the Dao ethnic minority and one belonged to the Kinh
(ethnic Vietnamese) ethnic group. A full list of mammals recorded at Ky Thuong proposed nature
reserve can be found in Appendix 1.

Table 12: Red-listed Plant Species Recorded at
Ky Thuong Proposed Nature Reserve

Species Anon
1996

IUCN
1997

Cibotium barometz (L.) J. Sm. K
Amentotaxus argotaenia (Hance) Pilg. R V
Manglietia fordiana (Hemsl.) Oliv. V
Cinnamomum parthenoxylon Meissn. K
Hopea chinensis (Merr.) Hand.-Mazz. V
Parashorea chinensis Wang Hsie K R
Madhuca pasquieri (Dub.) H. J. Lam K R
Ardisia silvestris Pit. V
Zenia insignis Chun R
Rhamnoneuron balansae Gilg. V
Chukrasia tabularis A. Juss. K
Morinda officinalis How. K
Calamus tonkinensis Becc. R
Smilax glabra Roxb. V
Anoectochilus setaceus Blume E

Notes: E = Endangered; V = Vulnerable; R = Rare; K = Insufficiently Known
as per Anon. (1996) and IUCN (1997)
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In the investment plan (Anon. 1993), both Franoãois' Leaf Monkey and Phayre's Leaf Monkey
Semnopithecus phayrei are listed as "rare" at Ky Thuong proposed nature reserve. Quang Ninh
province is, however, outside of the known ranges of these species as given by Fooden (1996),
who considers questionable a record of Franoãois' Leaf Monkey from Quang Ninh province based
upon an unsupported report in the Red Data Book of Vietnam (Anon. 1992). Seven informants
claimed that no leaf monkeys occurred at Ky Thuong proposed nature reserve. However, a Dao
hunter from Dong Lam commune claimed to have seen Phayre's Leaf Monkey ("vooc xam") in
1959; although he reported that this species was now extinct.

Cat Ba island, 25 km to the south of Hoanh Bo district, supports the only known population of
Golden-headed Leaf Monkey in the world. In the south of Hoanh Bo district, a chain of limestone
karst runs through the buffer zone of Ky Thuong proposed nature reserve. It is conceivable that
this area once supported a population of Golden-headed Leaf Monkey. However, the limestone
karst has been almost entirely deforested, and none of the informants were familiar with this
species.

The investment plan for Ky Thoung proposed nature reserve (Anon. 1993) lists Black Gibbon as
"rare". A captive Black Gibbon, reportedly collected in the "Hong Gai hinterland" (possibly a
reference to Hoanh Bo district), was kept at Berlin Zoo until 1986 (Fooden 1996). However, this
specimen was obtained in Hanoi in 1962, thus its provenance cannot be unequivocally
established. Four informants reported that Black Gibbon does not occur at Ky Thuong proposed
nature reserve, while four informants reported the presence of an animal called "vuon den
truyen" (a Vietnamese name for black gibbon), which they described as black with no tail.
However, this species was described as occurring in groups of 10 to 20 individuals and was said to
raid crops. It is probable, therefore, that these reports refer to Bear Macaque not Black Gibbon.

Fooden (1996) considers questionable a locality record of Tonkin Snub-nosed Monkey from
Quang La village, Hoanh Bo district. This locality is over 130 km from the nearest confirmed
historical location for the species. Tonkin Snub-nosed Monkey is not listed in the investment plan
for the proposed nature reserve (Anon. 1993), and no informants were familiar with this species.

Mammal Records
[Loris species Nycticebus sp.] Informants reported the occurrence of a single species of loris ("cu
li").

[Assamese/Rhesus Macaque Macaca assamensis/mulatta] Informants reported the occurrence of
two species of macaque ("khi"). The smaller species ("khi mau vang") was described as weighing
7 or 8 kg, the fur was described as yellow or brown, and the tail was described as 30 cm in length.
It was impossible to determine conclusively whether these reports referred to Assamese Macaque
or Rhesus Macaque, although Rhesus Macaque is listed as "common" in the investment plan
(Anon. 1993).
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[Bear Macaque Macaca arctoides] The larger macaque species ("khi mat do") reported by
informants was described as brown or black in colour, with a very short or no tail. This species
was reported to have been common in the past but to be now very rare. Bear Macaque is listed in
the investment plan (Anon. 1993) as occurring at Ky Thuong proposed nature reserve.

[Asiatic Black Bear Ursus thibetanus and Sun Bear U. malayanus] Informants reported the
occurrence of two species of bear. The first species ("gau lon" or "gau ngua") was described as
black, with a white stripe on the chest and 100 kg in weight. The second species ("gau cho") was
described as black, with a white stripe on the chest and 50 or 60 kg in weight. A second-hand
report was received of two Sun Bears being killed in Dong Son commune "recently".

[Leopard Cat Prionailurus bengalensis] All informants reported the occurrence of two species of
spotted cat. The smaller species ("meo rung"), which closely fit the description of Leopard Cat,
was said to be common. The larger species ("bao gam"), which was described as 20 kg in weight,
with larger spots, was said to be rare, and some informants were uncertain whether this species
still occurred because it had not been seen for several years. Informants were able to identify
both species from photographs. It is likely that the larger species described was Clouded Leopard,
although, in the absence of recent first-hand reports, the current status of this species at Ky
Thuong proposed nature reserve must be considered uncertain.

[Golden Cat Catopuma temminckii] Informants in Ky Thuong commune reported the occurrence
of a third wild cat species ("bao lua"), which they described as 15 to 20 kg in weight, and red in
colour, similar to Indian Muntjac. These reports can only refer to Golden Cat, which the
informants were able to identify from photographs.

[Wild pig species Sus sp.] Informants reported the occurrence of a single species of wild pig ("lon
rung"), which they described as grey when young and black when old. This species was said to be
very common in the forest.

Sambar Cervus unicolor. The antlers and skull of a Sambar, reported to have been killed in
1997, were seen in a hunter's house in Ky Thuong commune. Informants reported that this species
("nai") was increasingly rare in the forest.

Indian Muntjac Muntiacus muntjak. The skull and horns of an Indian Muntjac were seen in a
hunter's house in Ky Thuong commune. Informants reported that this species ("hoang") was very
common in the forest.

[Southern Serow Naemorhedus sumatraensis] Informants reported the occurrence of Southern
Serow ("son duong") in limestone forest. The species was said to be rare, and no recent first-hand
reports could be gathered. A single Southern Serow horn was seen in a house in Ky Thuong
commune, where it was used for medicinal purposes; this horn was reported to be several years
old.
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6.5 Birds

A total of 32 bird species were recorded at Ky Thuong (Appendix 2), of which a large proportion
were characteristic of scrub and forest edge habitats. The investment plan for Ky Thuong
proposed nature reserve lists 154 species, only one of which, Red-collared Woodpecker Picus
rabieri, is globally threatened (Collar et al. 1994).

6.6 Socio-economic Features

This report recommends that the buffer zone of Ky Thuong proposed nature reserve should
include Ky Thuong, Dong Lam, Dong Son, Vu Oai and Hoa Binh communes, Hoanh Bo district,
and it is to these communes that the information in this section refers. The total area of the five
communes is 46,202 ha, and, thus, the area of the revised buffer zone (which excludes the
proposed nature reserve) should be 25,709aùha.

The five communes in the revised buffer zone have a total of 6,741 inhabitants in 1,279
households, at a population density of 14.6 people per square kilometre (Table 13). Eighty eight
percent of the inhabitants of the revised buffer zone belong to the Dao ethnic group, while most of
the remainder belong to the Kinh ethnic group. At 1.6% per annum, the population growth rate in
the revised buffer zone is low relative to the country as a whole (2.3% in 1998).

Table 13: Population Distribution in Five Communes in Hoanh Bo District
Commune Area

(ha)
Population

in 1989
Population

in 1999
Density

(people/km2)
Growth Rate

(% per
annum)

Ky Thuong 9,700 400 497 5.1 2.2
Dong Lam 10,462 1,572 1,973 18.9 2.3
Dong Son 12,840 1,731 2,022 15.7 1.6
Vu Oai 5,050 886 900 17.8 0.2
Hoa Binh 8,150 1,152 1,349 16.6 1.6

Total 46,202 5,741 6,741 14.6 1.6
Source: Hoanh Bo District People's Committee; 1999 data

The principal crop grown in the revised buffer zone communes is wet rice (Table 14). Most
agricultural land produces only a single crop of wet rice per year, although a second, different,
crop is often cultivated on the same land. Shifting cultivation is still widely practised in Dong Son
and Ky Thuong communes. However, this practise is considered to be unsustainable by the
district people's committee, and the Food and Agriculture Organization (FAO) is implementing a
major project to promote sustainable hillside cultivation.

Table 14: Agricultural Production in Five Communes in Hoanh Bo District
Wet RiceCommune Agricultural Land

(ha) Area (ha) Productivity (tonnes/ha) Yield (tonnes)
Ky Thuong 123.5 60.0 1.87 112
Dong Lam 231.6 97.6 2.17 212
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Dong Son 253.3 141.0 2.01 284
Vu Oai 140.2 84.0 2.26 190
Hoa Binh 86.7 52.4 2.16 113

Total 835.3 435.0 2.09 911

The level of infrastructure development in the five communes in the revised buffer zone is low,
except in the south. Unsurfaced roads link the centres of Dong Lam, Dong Son, Vu Oai and Hoa
Binh communes to Hoanh Bo town, although the centre of Ky Thuong commune is accessible
only on foot. Most of the roads in the revised buffer zone are logging roads, which are in poor
condition, especially during the rainy season. Quang Ninh Provincial People's Committee has
recently begun implementing a project to upgrade some of the roads in Hoanh Bo district.

At present, 16,827 ha of forest land in Hoanh Bo district are under the management of Hoanh Bo
Forest Enterprise. This land includes 8,885 ha of natural forest, divided into 4,516aùha of
production forest and 4,349aùha of watershed protection forest. The production forest is distributed
mainly in Vu Oai commune, while the watershed protection forest is distributed mainly in Hoa
Binh commune and protects the water supply of Cam Pha town. The main duty of Hoanh Bo
Forest Enterprise is to supply wood to coal mining companies in Quang Ninh province.
Additionally, Hoanh Bo Forest Enterprise is responsible for replantation and natural and assisted
forest regeneration: during 1999, the forest enterprise replanted 542 ha and managed a further
1,318 ha for natural and assisted forest regeneration.

6.7 Threats to Biodiversity

It would appear that hunting represents a serious threat to biodiversity at Ky Thuong proposed
nature reserve. Local people living in and around the nature reserve hunt to supplement their diet
and, also, as a leisure activity. Logging roads running through the proposed nature reserve mean
that most areas of forest are easily accessible, and hunters were encountered on several occasions
during the rapid field survey. The impact of groups of loggers living in camps in the forest could
not be assessed during the rapid field survey but it is possible that these people contribute to the
hunting pressure on animal populations. Hunters reported that, while some mammal species, such
as wild pigs, were still common in the forest, many species had become increasingly rare. This
indicates that hunting is currently occurring at unsustainable levels.

Another major threat to biodiversity at Ky Thuong proposed nature reserve is timber extraction,
which is causing a steady decline in forest quality and extent in the area. The operations of Hoanh
Bo Forest Enterprise are contributing greatly to this decline, both directly, by extracting forest
products, and indirectly, by constructing logging roads, which facilitate illegal logging. Currently,
timber extraction is taking place on a commercial scale in primary forest on the borders of Ky
Thuong, Dong Lam and Vu Oai communes. Valuable timber species, including Erythrophleum
fordii, Vatica cinerea, Hopea chinensis, Lithocarpus spp. and Castanopsis spp., are selectively
extracted, changing the composition of the forest and encouraging invasion of bamboo.
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Hoanh Bo Forest Enterprise manages a total of 2,804 ha of plantation forest and is actively
replanting bare land with Acacia mangium and Pinus kesyia. However, the forest enterprise
continues to exploit natural forest: of the 1,449 m3 of timber extracted during 1999, only 348 m3
(24% of the total) were extracted from plantation forest. If this trend continues, natural forest will
be replaced by plantations.

6.8 Evaluation

The results of the rapid field survey indicate that Ky Thuong proposed nature reserve supports
viable populations of few mammal and bird species of conservation importance. However, the
site is important for the conservation of natural habitat types. Although, in places, the forest has
been cleared or degraded, the site supports one of the largest remaining areas of evergreen forest
in north-eastern Vietnam. Currently, the natural forest areas of highest conservation importance
are under the management of Hoanh Bo Forest Enterprise. However, unsustainable exploitation
of forest products, both officially sanctioned and illegal, is rapidly degrading these areas. In order
to ensure the protection of these areas and increase the conservation value of the nature reserve,
extraction of forest products should cease, and the boundary of the proposed nature reserve
should be revised so as to include these areas.

The boundary of the proposed nature reserve defined in the investment plan (Anon. 1993)
includes five villages: Khe Luong and Khe Phuong in Ky Thuong commune, Tan Oc and Phu Lien
in Dong Son commune, and Dong Tra in Dong Lam commune. These villages have a total
population of 1,700 people in 260 households. The presence of so many people within the nature
reserve would present serious problems for the management of Ky Thuong: agriculture, forest
product collection and other activities are incompatible with nature reserve management
regulations, and it is likely that conflicts would arise between the nature reserve and local
communities. Furthermore, the natural forest around the five villages has been degraded and
fragmented and is of limited conservation importance. Consequently, these areas should be
excluded from the nature reserve.

6.9 Recommendations

1. Ky Thuong should be decreed as a nature reserve within Vietnam's protected areas system. This is
consistent with the recommendations made by FPD (1998) and Wege et al. (1999).

2. The boundary of Ky Thuong proposed nature reserve should be revised so as to include areas of rich
and medium forest in Vu Oai and Hoa Binh communes, and to exclude Khe Luong, Khe Phuong, Dong
Tra, Tan Oc and Phu Lien villages and surrounding areas of agricultural land, grassland and scrub (Map
6).

3. The buffer zone of the proposed nature reserve should be redefined to include only Ky Thuong, Dong
Lam, Dong Son, Vu Oai and Hoa Binh communes, Hoanh Bo district.

4. A revised investment plan should be written, incorporating revisions to the boundary and buffer zone.
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5. Hoanh Bo Forest Enterprise should cease all forest product exploitation within the revised boundary of
the proposed nature reserve immediately. Outside of the proposed nature reserve, the focus of the
forest enterprise should shift from exploitation of natural forest and replantation, to sustainable
management of natural forest and natural and assisted forest regeneration.

Proposed Revised Boundary of Ky Thuong Proposed Nature Reserve
The revised boundary differs from the boundary defined in the investment plan (Anon. 1993) in
several ways (Map 6). Firstly, the revised boundary excludes Khe Phuong, Dong Tra, Tan Oc and
Phu Lien villages and surrounding areas. Secondly, the revised boundary excludes compartment
55a in Dong Son commune, including Khe Luong village. Thirdly, the revised boundary includes
compartment 64 in Dong Lam commune, compartment 71 in Vu Oai commune and compartment
72 in Hoa Binh commune. The boundary defined in the investment plan contains 17,256 ha,
including 10,501 ha of natural forest�, whereas the revised boundary covers 20,493 ha, including
14,108 ha of natural forest. Therefore, revising the boundary of the proposed nature reserve
would increase the proportion of natural forest from 61 to 69% (Table 15).

Table 15: Land-use at Ky Thuong Proposed Nature Reserve
Boundary in Investment Plan Revised BoundaryVegetation Type
Area (ha) % Area (ha) %

Rich Forest 0 0.0 1,161 5.7
Medium Forest 6,217 36.0 8,692 42.4
Poor Forest 900 5.2 821 4.0
Regenerating Forest 3,384 19.6 3,434 16.8
Industrial Tree Plantation 218 1.3 33 0.2
Plantation Forest 70 0.4 51 0.2
Grassland and Scrub 5,948 34.5 6,097 29.8
Agricultural Land (Wet Rice) 168 1.0 28 0.1
Agricultural Land (Hill Fields) 286 1.6 174 0.8
Habitation 65 0.4 2 0.0

Total 17,256 100.0 20,493 100.0
Source: Quang Nam Provincial FPD; 1993 data
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7. Conclusions

7.1 Forest Cover

Kim Hy and Ky Thuong support significantly larger areas of natural forest than Thang Hen, Nui
Pia Oac or Trung Khanh. The surrounding areas of both Kim Hy and Ky Thuong support
significant areas of natural forest. These areas provide local people with access to alternative
sources of forest resources, thereby reducing their dependence on forest resources inside the
proposed nature reserves. The three sites in Cao Bang province, however, are surrounded by
areas of scrub, grassland and bare limestone karst. Consequently, human pressures on the forest
resources of these sites is much greater, which is compounded by the fact that population
densities are higher at these three sites than at either Kim Hy or Ky Thuong.

7.2 Mammals

The primate species of highest conservation concern in north-eastern Vietnam are Tonkin Snub-
nosed Monkey (globally critically endangered), Golden-headed Leaf Monkey, Black Gibbon
(both globally endangered) and Franoãois' Leaf Monkey (globally vulnerable). Tonkin Snub-nosed
Monkey was not recorded at any of the sites visited; further studies are required to clarify the
status of this species at Kim Hy, the only site to be situated within its known historical range
(Fooden 1996). Ky Thuong is the only site visited to be situated close to the known historical
range of Golden-headed Leaf Monkey (Fooden 1996). No informants reported the occurrence of
this species, and, given that all the limestone karst (the only known habitat of this species) at the
site is deforested and located in densely populated areas, it is unlikely that the species occurs at
Ky Thuong.

The results of the field survey indicate that Black Gibbon and Franoãois' Leaf Monkey may still
occur at Kim Hy. There is sufficient habitat at Kim Hy to support viable populations of both
species but further studies are required to determine current population sizes and identify threats
to conservation of these species. While, based on its known historical distribution (Fooden 1996),
Black Gibbon could be expected to occur at any of the other four sites, the results of the rapid
field survey indicate that only remnant populations occur at Thang Hen and, possibly, Trung
Khanh and Ky Thuong. At Thang Hen, Trung Khanh and Nui Pia Oac, high human population
densities and low availability of suitable habitat indicate that hunting pressure and habitat loss
have been responsible for the decline of this species. At Ky Thuong, where a large area of
suitable habitat remains, hunting pressure may have been the principle cause, although the
evidence for the historical occurrence of Black Gibbon at the site is equivocal.

The results of the rapid field survey indicate that Kim Hy may support a viable population of
Chinese Forest Musk Deer. While Thang Hen and Trung Khanh may support remnant populations
of this species, it seems likely that they will be eradicated in the future due to habitat loss and
high hunting pressure. As this species is known from only a few others sites in Vietnam (Do Tuoc
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1997), Kim Hy must be considered to be a very important site for the conservation of this species
in Vietnam.

The occurrence of Southern Serow was reported at all sites visited during the rapid field survey,
except for Trung Khanh, although it is conceivable that this species still occurs in Phong Nam and
Ngoc Khe communes in the north of Trung Khanh district. The occurrence of a second species of
goat antelope was only reported at Kim Hy. Although it was not possible to determine which
species informants were describing, the second species was described as being larger than
Southern Serow. It seems unlikely, therefore, that these reports refer to Chinese Goral.

7.3 Birds

A total of 81 species of bird were recorded during the rapid field survey (Appendix 2). Six of
these species are not listed for eastern Tonkin (north-eastern Vietnam) by Robson (2000) and may
represent new records for this region: Yellow-cheeked Tit, Black-throated Tit Aegithalos
concinnus, Grey-cheeked Warbler Seicercus poliogenys, Chestnut-crowned Laughingthrush
Garrulax erythrocephalus, Rufous-winged Fulvetta Alcippe castaneceps and Plain Flowerpecker
Dicaeum concolor. This reflects the relatively low level of ornithological study received by north-
eastern Vietnam, compared to other parts of the country.

The rapid field survey collected only preliminary data on bird distributions in north-eastern
Vietnam. There is a need for more detailed ornithological studies of sites in this region. The
priority site for future ornithological surveys must be Nui Pia Oac Nature Reserve, due to the
presence of species characteristic of broadleaf evergreen forest above 800 m and five species that
were possibly previously unrecorded for north-eastern Vietnam.

7.4 Threats to Biodiversity

At each of the five sites visited during the rapid field survey, hunting was identified as one of the
most serious threats to biodiversity: the use of firearms is widespread and current forest protection
measures are inadequate. Hunting pressure could be expected to be lowest at Kim Hy and Ky
Thuong, where human population densities are lower than at the other sites. However, past gold
mining activities at Kim Hy and on-going logging activities at Ky Thuong, with the associated
large numbers of people living in the forest, have probably increased the hunting pressure at
these sites.

The second major threat to biodiversity identified during the rapid field survey was habitat loss.
At Nui Pia Oac, Thang Hen and Trung Khanh, large areas of forest have been cleared, leading to
an increase in human pressure on remaining forest areas. The remaining forest areas at these sites
are probably too small to support viable populations of many mammal species of conservation
importance, and this problem is compounded by the loss of intervening areas of forest, isolating
these sites from other areas of natural habitat. While a large area of forest still remains at Ky
Thuong, commercial and illegal logging activities are causing a steady decline in forest quality



Section 7 – Conclusions

44

and threaten to fragment the forest into several smaller blocks. Only at Kim Hy, where the
limestone karst is unsuitable for agriculture and nearby patches of natural forest provide
alternative sources of forest products, is habitat loss not a major problem. Future survey work is,
however, needed at Kim Hy, to identify linkages to other protected areas and investigate the
possibility of habitat corridors, the protection of which could significantly enhance the
conservation value of the site.

7.5 Conservation Recommendations

This report recommends the establishment of two new protected areas and the revision of the
boundary of one existing protected area. Additionally, this report recommends that one site be
removed from the list of Special-use Forests in Vietnam. All these recommendations are
consistent with those made by BirdLife International and FIPI in their analysis of Vietnam's
protected areas system (Wege et al. 1999).

BirdLife International and FIPI identified a further four sites, not visited during the rapid field
survey, that support less than 25% natural forest cover. These sites are Sop Cop and Nam Don
Nature Reserves, Son La province, Huu Lien Nature Reserve, Lang Son province, and Muong
Nhe Nature Reserve, Lai Chau province. The last site alone contains over 250,000 ha of
agricultural land, scrub and non-natural grassland. Further rapid field surveys are required to
reassess the current boundaries and management categories of these sites.
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