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APPENDIX 4 
Assessment of Biodiversity Values in BCI project Areas 

 
 

Part I. Introduction of BCI project area and its biodiversity status 
 
1.1. Physical characteristics 
 
BCI area is situated in the Priority Central Annamite Landscape ( Landscape CA1)( or 
Central Truong Son Landscape), it is a geomorphological entity within the Greater Truong 
Son Global 200 Ecoregion of the FLMEC of Greater Annamite Ecoregion in Global 200 of 
WWF .  were provisionally delineated at the Ecoregion-based Conservation in the Forests of 
the Mekong Biological Assessment Workshop, held inPhnom Penh in March 2000. And 
Landcape CA1 will be introduced as follows: 
 
Priority Landscape CA1 is. The priority landscape encompasses the central section of the 
main Annamite chain, together with associated foothills to the west and east (Map 1). The 
boundaries of Priority Landscape CA1 were delineated according to geomorphological 
criteria in preference to biogeographical criteria for a number of reasons. Firstly, while the 
ranges of a number of taxa broadly define the priority landscape, there is insufficient 
congruence in their known distributions for the boundaries to be precisely delineated. 
 
Secondly, there is insufficient information available about the known distribution and habitat 
requirements of taxa that might be used to delineate the priority landscape. Thirdly, the 
concept of a geomorphologically delineated landscape is more meaningful to decision 
makers and donors. Finally, a geomorphologically delineated landscape is not constrained 
by anthropogenic changes in habitat condition and extent, and, therefore, presents a vision 
for the future and an objective for habitat restoration efforts. 
 
The area referred to as the Greater Truong Son in this document was considered by Vidal 
(1960) to comprise parts of two distinct geomorphological units: the Annamite chain, 
stretching from Xieng Khoang province in Lao P.D.R. to the Hai Van pass; and the Central 
Indochina massif, stretching from the Hai Van pass to the Vung Tau peninsula. Within these 
units, Vidal (1960) recognised several major geomorphological boundaries, most notably 
the Lao Bao pass, which separates granite massifs to the north from gneiz massifs to the 
south; and the Mang Yang pass, which divides the Kon Tum plateau to the north, from the 
Lang Bian massif to the south. These two geomorphological boundaries mark the northern 
and southern extent of Priority Landscape CA1. 
 
The eastern boundary of the priority landscape follows the transition between the foothills of 
the Truong Son and the flat coastal plain of central Vietnam. This transition is distinct in 
most places, although, in some areas, there are outlying hills, separated from the Annamite 
foothills by areas of lower elevation; these are excluded from the priority landscape along 
with the coastal plain. The coastal plain and outlying hills are excluded from the priority 
landscape on the basis of geomorphological criteria, not on the basis of relative importance 
for biodiversity conservation. If these areas had supported significant areas of lowland forest, 
they may have been included in a separate priority landscape at the Phnom Penh workshop, 
in a similar way to the way in which the Ke Go and Khe Net Lowlands Priority Landscape 
was defined in addition to the Northern Truong Son Priority Landscape (Baltzer et al. 2001). 
The western boundary follows the transition between the high mountains of the main 
Annamite chain and the lower hills and plains of southern Lao P.D.R.. This boundary is the 
least distinct, as the transition is a gradual and topographically complex one. An 
approximate 500m contour has been taken as the western boundary of the priority 
landscape, although this results in a boundary that overlaps slightly with that of Priority 
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Landscape CA2 (Dong Phou Vieng), as delineated at the Ecoregion-based Conservation in 
the Forests of the Mekong Biological Assessment Workshop.  
 

Map 1. Topography of Central annamite Landscape 
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As the boundary of Priority Landscape CA2 has yet to be precisely defined, it was not felt 
possible to precisely define the western boundary of Priority Landscape CA1 at this stage. 
There may, however, be a need to do so at a later stage, to exclude areas contained within 
Priority Landscape CA2. The western boundary of Priority Landscape CA1 is necessarily 
subjective, taking into account several factors, including the need to keep the priority 
landscape to a manageable size, primarily including areas important to the conservation foci, 
and habitats and communities characteristic of the priority landscape, while, at the same 
time, not excluding large, potentially important contiguous areas of habitat or potential 
habitat that would add significant benefits if included. In general, in this area, there are 
natural breaks between contiguous areas of natural habitat and extensive anthropogenic 
habitats. However, in the south-west of the priority landscape, natural habitat is contiguous 
with that in the Cambodia/Lao P.D.R./Vietnam Tri-border Forests Priority Landscape 
(Baltzer et al. 2001), and here it should be borne in mind that there are essential habitats 
outside of the priority landscape boundary that have not been considered. If this area is 
considered at some other time, it will require a re-evaluation of areas within Priority 
Landscape CA1, in terms of conservation foci and biological targets developed for this 
extra-limital area. 
 
Politically, Priority Landscape CA1 comprises parts of Savanakhet, Salavan, Xe Kong and 
Attapeu provinces in Lao P.D.R., together with parts of Quang Tri, Thua Thien Hue, Quang 
Nam, Quang Ngai, Kon Tum, Binh Dinh and Gia Lai provinces, and Da Nang city in Vietnam. 
Climatically, Priority Landscape CA1 is characterised by very high rainfall and low 
seasonality. The boundary of the priority landscape approximately follows a 3,000 mm 
annual rainfall contour, with areas to the north, west and south being markedly drier 
(Gressitt 1970,Schmid 1974). Within the priority landscape, rainfall and temperature vary 
greatly according to topography and the direction of prevailing winds. Areas on the western 
side of the main Annamite chain are markedly drier than areas on the eastern side, which 
are sheltered from the effects of the north-eastern monsoon. The wettest parts of the priority 
landscape include Bach Ma National Park, with a mean annual precipitation of over 
3,600mm at the base and nearly 8,000 mm at the summit, Ba Na Nature Reserve, with a 
mean annual precipitation of over 5,000 mm (WWF/EC 1997), and Ngoc Linh (Quang Nam) 
proposed nature reserve, with a mean annual precipitation of over 3,800 mm (Tordoff et al. 
2000). 
 
The western parts of Priority Landscape CA1 are drained by tributaries of the Mekong River, 
including the Xe Kong and Xe San rivers. The eastern parts of the priority landscape, on the 
other hand, are drained by rivers that flow eastwards, directly into the sea, such as the Thu 
Bon, Ba and Quang Tri rivers. Biogeographically, Priority Landscape CA1 is characterised 
by evergreen forest communities of the Annamite chain. To the south and west of the 
priority landscape, these communities undergo a gradual transition into communities 
characteristic of the drier habitats of the central Indochina plain. To the north, there is no 
clear biogeographical boundary with the Northern Annamite, and the faunas and floras of 
the two areas show a great degree of similarity. In this area there are  6 Protected areas 
(Map 2). They are : 

- North Huong Hoa NR and Dakrong NR (Quang Tri) 
- Phong Dien NR, A Roang Species Protected Area and Bach Ma NP (Thua Thien –

H)     
- Song Thanh NR, (Quang Nam) Ngoc Linh NR and Chu Mom Ray NP (Kon Tum 
- Xe sap ( In Lao) 
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Map 2. Distribution map of PAs in Central Annamite Landscape 
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1.2.  Biological status of the Central  Annamite landscape 
 
1. 2.1  Flora 
 
Within Indochina, Schmid (1989) identified nine areas of special floristic interest. The 
boundaries of one of these (number VI) follow almost exactly those of Priority Landscape 
CA1. The flora of Priority Landscape CA1 is extremely diverse, comprising elements of four 
floristic regions: Indian, Malesian, Sino-Himalayan and Indochinese. As de Laubenfels 
(1975, p199) states, "the complex merging of floras in the highlands of Southeast Asia has 
no parallel in any other part of the world". 
 
Within the Indochinese floristic region, Priority Landscape CA1 lies within the Annamese 
province (Takhtajan 1986). This floristic province is rich in endemic taxa in the Orchidaceae, 
Fagaceae, Euphorbiaceae, Rubiaceae, Annonaceae and Celastraceae. Other families 
containing endemic taxa include the Theaceae, Styracaceae, Rosaceae, Ericaceae, 
Malpighiaceae and Cycadaceae. The taxonomically isolated genus Poilanedora 
(Capparaceae) is endemic to this floristic province, as is the globally threatened conifer  
Pinus dalatensis (Roundel unpublished). Additionally, representatives of a number of 
genera endemic to the Indochinese floristic region are found within the priority landscape, 
including Deuzianthus, Tsoongia and Bousigonia. 
 
Of eight Centres of Plant Diversity identified in Lao P.D.R. and Vietnam by Davis et al. 
(1995), one, Bach Ma-Hai Van, is located within Priority Landscape CA1. However, the less 
well studied Ngoc Linh massif potentially supports higher levels of floral richness and 
endemism, and should be considered the priority site for floral conservation in the priority 
landscape (A. Kuznetsov pers. comm. 2001). Almost all of the priority vascular plant taxa 
and vegetation formations in Priority Landscape CA1 are found within forest habitats. This is 
not surprising as, historically, closed canopy forests were the major natural terrestrial habitat 
of the priority landscape. Therefore, it is these habitats that are of greatest importance for 
the conservation of floral diversity. Forest loss has been extensive within the priority 
landscape, particularly in lowland areas, and some vascular plant species have undoubtedly 
already been lost. Plant taxa and vegetation formations restricted to lowland forest are, 
therefore, among the most threatened within the priority landscape. Another group of highly 
threatened plant taxa are those of high economic value as sources of timber or traditional 
medicine, which are often exploited unsustainably as a result. 
 
1.2.2 Priority taxa 

 
A total of 133 priority vascular plant taxa were provisionally identified in Priority Landscape 
CA1 (Appendix 1). These included 46 species listed in the 2000 IUCN Red List of 
threatened Species (IUCN 2000) and 38 species listed in the Red Data Book of Vietnam 
(Anon. 1996). Based upon known distributions, 21 plant species are believed to be endemic 
to the priority landscape. Afurther 56 species are believed to be endemic to Vietnam 
(although they could also occur in peripheral areas of Lao P.D.R.), and two species are 
believed to be endemic to Indochina. Fifteen of the priority taxa are gymnosperms, 
comprising nine conifers, five cycads and one gnetophyte. All except four of these species 
are listed in the 2000 IUCN Red List of Threatened Species (IUCN 2000) or the Red Data 
Book of Vietnam (Anon. 1996). The Dipterocarpaceae is represented by 12 priority taxa, all 
of which are globally threatened, including seven listed as Critical. Some of these species 
are, however, relatively common and widespread in Vietnam, indicating that, perhaps, their 
global threat status is in need of review. Nonetheless, it is clear that, as a group, members 
of the Dipterocarpaceae are of conservation concern as they are restricted to lowland forest 
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and, thereby, threatened by habitat loss. Furthermore, many species are over-exploited, 
due to their economic value as timber trees. 
 
The plant family with the greatest number of priority taxa is the Orchidaceae, with 26. This 
family contains high levels of endemism: 19 of the priority orchid taxa are endemic to Priority 
Landscape CA1, Vietnam or Indochina. Caution must be exercised, however, because 
many of these orchid species are known from only a few specimens, and some have only 
recently been described; as more information becomes available about the distributions of 
these species, some may turn out to be much more widely distributed. There is currently too 
little information on the taxonomy and biogeography of a number of families for priority taxa 
to be identified. However, many of these families almost certainly contain more priority taxa, 
for example the Araceae (in the genera  Rhaphidophora, Typhonium,  Arisaema,  
Pseudodracontium,  Amorphophallus  and  Pothos), Gesneriaceae, Melastomataceae, 
Myrsinaceae, Orchidaceae and several families of fern. 
  
1.2..3 Vegetation formations of conservation concern 
 
In addition to habitats and taxa, the priority landscape supports a number of vegetation 
formations of conservation concern. The majority of these are monodominant forest 
formations whose distributions are limited by ecological factors. A smaller group are 
polydominant forest formations that have undergone a severe restriction of extent or 
conditionas a result of habitat loss or selective timber extraction. 
 
There are several important formations of pine Pinus spp. within Priority Landscape CA1. 
These include mixed broadleaf and coniferous forest containing P. dalatensis, which has a 
very limited distribution on ridges and summits at high elevations; natural, monospecific 
stands of P. kesiya, which are found only on slopes above 1,000 m; and monospecific 
stands of P.merkusii, whichare found in small areas of sub-landscape CA1c and in the Kon 
Plong Forest Complex (Steinmetz et al. 1999, Eames et al. 2001). The P.merkusii stands in 
Lao P.D.R. are,however, a secondary formation, which is not particularly threatened. 
 
Any formation with Keteleeria spp.is of the highest importance for conservation, as these 
species have very specific habitat requirements, being found only on well drained ridges, 
gentle slopes and flat areas at high elevations. Within CA1, Keteleeria formations are only 
known from Ngoc Linh (Kon Tum) Nature Reserve, Bach Ma National Park and the Phou 
Ayhon massif (Le Trong Trai et al. 1999a,  Anon. undated, R. Timmins pers. obs.).  
 
The valuable timber species Fokienia hodginsii, which is widespread in polydominant mixed 
broadleaf and coniferous forest on ridges and slopes, also forms monodominant stands on 
ridges and plateaux above 1,200 m, for example at Kon Ka Kinh Nature Reserve (Le Trong 
Trai et al. 2000). These formations have a very limited distribution, are threatened by timber 
extraction, and are, therefore, of high importance for conservation. There are several 
important formations of Podocarpaceae within the priority landscape, most of which are 
widespread. These include monodominant and polydominant stands of Dacrydium elatum, 
which are distributed on plateaux and ridges above 900 m; polydominant stands of 
Dacrycarpus imbricatus, a canopy species, which are usually found above 900 m; and 
polydominant stands of  Podocarpus neriifolius, an understorey species, which are 
distributed above 400 m. Other important formations of conifers include those containing 
members of the Taxaceae and Cephalotaxaceae. There is currently almost no information 
about the distribution and ecology of these families in Vietnam. Lowland forest formations of 
the highest conservation significance in the priority landscape include those dominated by 
members of the Dipterocarpaceae. Anumber of rare taxa have an association with 
ipterocarpaceae stands, for example cycads. One notable Dipterocarpaceae formation is 
forest dominated by Parashorea stellata, one of the most valuable timber species in central 
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Vietnam (FIPI 1996), and one which is severely threatened by over-exploitation and  
clearance of lowland forest for cultivation. Other important lowland forest formations 
containing valuable timber species are formations containing large trees in the Fabaceae 
and Ebenaceae. Important medium montane forest formations include primary formations 
containing Betula alnoides and Quercus macrocalyx forest, both of which are found in the 
Kon Plong Forest Complex (Eames et al. 2001). In upper montane forest, some of the most 
important formations are those dominated by Rhododendron spp. These formations are 
distributed on summits and narrow ridges, and include unique elfin forest and moss forest 
formations. 
 
1.2.2  Mammals 
 
1. 2.2.1 Status in Priority Landscape CA1 
 
The Greater Truong Son appear to be a major centre of mammal endemism: apart from a 
mall suite of species characteristic of central, open habitats, most mammal taxa endemic to 
mainland South-East Asia occur in the Greater Truong Son (Timmins and Duckworth 
unpublished). Most of these ‘Annamite endemics’occur, or are predicted to occur, within 
Priority Landscape CA1, including saola, large-antlered (giant) muntjac  (Muntiacus 
vuquangensis), Annamite muntjac (M. truongsonensis), Heude’s pig (Sus bucculentus), 
‘grey- shanked’Douc langur (Pygathrix nemaeus cinerea) and Annamite striped rabbit  
(Nesolagus timminsi). Although the most important populations of some of these Annamite 
endemics are located outside of Priority Landscape CA1, all populations within the priority 
landscape are of global conservation importance, because of the restricted global ranges of 
these taxa. In addition to the Annamite endemics, Priority Landscape CA1 supports, or is 
predicted to support, globally significant populations of other mammal taxa, including 
Owston’s civet (Hemigalus owstoni), which has a restricted distribution in Vietnam, Lao 
P.D.R. and southern China, and ‘Indochinese’hog deer, a distinct subspecies, which is on 
the brink of extinction. It is these taxa, together with the Annamite endemics, that are of the 
highest conservation importance within the priority landscape.  
 
Priority Landscape CA1 also supports remnant populations of a number of globally 
threatened large mammal species, such as Asian elephant (Elephas maximus), gaur (Bos 
gaurus), tiger and Asiatic black bear (Ursus thibetanus). In the global and regional contexts, 
however, the priority landscape is of lower importance for the conservation of these taxa, as 
larger, more viable populations exist elsewhere. The main significance of the populations of 
these taxa within Priority Landscape CA1, therefore, stems not from their global 
conservation importance but from their importance as ‘keystone’species, whose impact on a 
community or ecological system is disproportionately large for their abundance (Simberloff 
1996). Efforts to conserve these taxa at every site where they occur are neither feasible nor 
justifiable in terms of available resources. Consequently, action to conserve these taxa 
within the priority landscape should be limited to maintaining representative populations 
(Timmins and Duckworth unpublished). 
 
Compared to other areas in the Greater Truong Son, habitat fragmentation is greater in the 
Central Truong Son Landscape, on both the eastern and western slopes, indicating that the 
priority landscape has lower potential for the conservation of large mammal populations han 
other parts of the FLMEC (Timmins and Duckworth unpublished). However, biogeographical 
differences with other parts of the Greater Truong Son are likely to result in differences 
between the composition of mammal communities in Priority Landscape CA1 and those of 
areas to the north and south. Therefore, the mammal community of Priority Landscape CA1 
is not only representative of the Greater Truong Son but also distinct, and, therefore, a high 
regional and global priority for conservation.Within Priority Landscape CA1, there is 
considerable variation among sites with respect to the composition of mammal communities. 
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These variations are partly explained by two patterns in the distribution of mammal taxa. 
Firstly, the eastern slopes of the Truong Son appear to be markedly wetter and less 
seasonal than the western slopes, as a result of the effects of the north-eastern monsoon. 
This may explain the apparent absence of certain taxa from sub- landscape CA1c, for 
instance saola. Secondly, there appear to be latitudinal patterns in the distribution of a 
number of taxa, with one taxon being replaced by another. For example, the distribution of 
‘red-shanked’Douc langur (Pygathrix nemaeus nemaeus)is concentrated in the north of the 
priority landscape, while ‘grey-shanked’Douc langur is distributed in the south. 
 
Similar patterns are also exhibited by white-cheeked and yellow-cheeked crested gibbons 
(Nomascus leucogenys) and (N. gabriellae), and Rhesus and long-tailed macaques 
(Macaca mulatta) and (M. fascicularis). Many large mammal species appear to tolerate at 
least moderate degrees of habitat degradation, although some species are intrinsically 
susceptible to changes in habitat condition or extent, due to their narrow habitat 
requirements, restricted distribution, low natural density or high range requirements of 
individuals (Timmins and Duckworth unpublished). One obstacle to designing a 
conservation landscape for mammals in Priority Landscape CA1 is that the precise 
distribution and habitat requirements of many mammal taxa are poorly known. 
Consequently, there is an urgent need for detailed research on the ecology, distribution and 
status of mammal priority taxa within the priority landscape. 
 
1.2. 2.2 Priority taxa 
 
A total of 41 priority mammal taxa were provisionally identified in Priority Landscape CA1, 
comprising 28 taxa that are confirmed to occur in the priority landscape, and 13 taxa that 
are expected to occur but for which there are no confirmed records to date (Appendix 2). Of 
the 28 priority mammal taxa confirmed to occur in the priority landscape, 25 are listed in the 
2000 IUCN Red List of Threatened Species (IUCN 2000), and 20 are listed in the Red Data 
Book of Vietnam (Anon. 1992). Ten of the priority mammal taxa confirmed to occur in the 
priority landscape were listed as Priority 1 (the highest level) for conservation in the FLMEC  
in the mammal desk study (Timmins and Duckworth unpublished). Furthermore, seven are 
endemic to Indochina, including one, ‘grey-shanked’Douc langur, that is believed to be  
endemic or near-endemic to Priority Landscape CA1 (although the current lack of 
information about this newly described taxon necessitates caution when drawing 
conclusions about its distribution). 
 
Although no mammal taxon was assigned a priority score of 5 (the highest possible), three 
mammal taxa confirmed to occur in the priority landscape were assigned a priority score of 
4: ‘red-shanked’Douc langur, ‘grey-shanked’Douc langur and saola. Afurther four mammal 
taxa received a priority score of 4, pending the confirmation of their occurrence in the priority 
landscape: ‘black-shanked’Douc langur (Pygathrix nemaeus nigripes), white-cheeked 
crested gibbon (southern subspecies) (Nomascus leucogenys siki), Lowe’s otter civet 
(Cynogale lowei) and ‘Indochinese’hog deer. The vast majority of the priority mammal taxa 
confirmed to occur in Priority Landscape CA1 are concentrated in three orders: primates 
(eight taxa, combined priority score of 21); carnivores (11 taxa, combined priority score of 
21); and even-toed ungulates (six taxa, combined priority score of 15). Therefore, the 
priority landscape can be considered to be of high importance for the conservation of these 
groups. 
 
1.2.3.  Birds 
 
1.2.3.1 Status in Priority Landscape CA1 
 
Historically, the bird diversity of Priority Landscape CA1 received relatively little study 
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compared to other regions of Vietnam and Lao P.D.R.. The principal exceptions were 
surveys of present day Thua Thien Hue province and parts of Kon Tum province by 
Delacour and Jabouille (1927), Delacour (1929) and Björkegren (Eames and Ericson 1996). 
In recent years, however, a series of surveys in both the Lao and Vietnamese components 
have added greatly to the available knowledge about the bird diversity of the priority 
landscape. Since 1989, 394 bird species have been confirmed in the Vietnamese 
component alone, equivalent to nearly half of Vietnam’s avifauna. Among the known 
avifauna of the priority landscape, the most important, from a conservation perspective, are 
endemic taxa. 
 
With the one exception of Priority Landscape SA3 (Southern Annamite Main Montane 
Block), which incorporates the Da Lat Plateau Endemic Bird Area (EBA), Priority Landscape 
CA1 is unrivalled in Indochina as a centre of bird endemism. The priority landscape 
supports at least 12 restricted-range bird species, including three whose global ranges are 
restricted to the priority landscape: chestnut-eared laughingthrush (Garrulax 
konkakinhensis), golden-winged laughingthrush  (G. ngoclinhensis) and black-crowned 
barwing  (Actinodura sodangorum) (Table 1). 
 
Table 1: Recorded localities of restricted-range bird species in Priority Landscape CA1 

 
 
 
 
In addition, the Central Truong Son Landscape region as a whole supports at least 35 
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subspecies endemic to Lao P.D.R., Vietnam, Cambodia and Thailand, including around 20 
that  are endemic to the Central Truong Son Landscape (Davidson et al. unpublished). 
Subspecies endemic or near-endemic to Priority Landscape CA1 include subspecies of 
Rufous-throated partridge  (Arborophila rufogularis guttata), silver pheasant  (Lophura 
nycthemera beli), Indochinese green magpie (Cissa hypoleuca chauleti), Sultan Tit 
(Melanochlora sultanea gayeti), sooty-headed bulbul  (Pynonotus aurigaster dolichurus), 
lesser necklaced laughingthrush  (Garrulax monileger pasquieri)  and Rufous-throated 
fulvetta  (Alcippe rufogularis kelleyi) (Nguyen Cu 1995). 
 
The boundaries of sub-landscapes CA1b and CA1c correspond closely to those of the Kon 
Tum Plateau EBA, except that they include lowland areas not included within the EBA. The 
Kon Tum Plateau EBAsupports nine restricted-range species, most of which are restricted 
to montane forest habitats above 800 m. Therefore, with the exception of crested argus, 
which is concentrated at lower elevations, most of the restricted range species of the 
EBAare not under any immediate threat from habitat loss, although the very limited 
distributions of some species makes them vulnerable in the long term. 
 
Sub-landscape CA1a contains the southern part of the Annamese Lowlands EBA, and 
supports seven or eight of the nine restricted-range species known from this EBA. The only 
restricted- range species characteristic of this EBAthat definitely does not occur within 
Priority Landscape CA1 is sooty babbler (Stachyris herberti), a limestone specialist whose 
global range is restricted to Priority Landscape NA3 (Central Indochina Limestone). 
Vietnamese pheasant (Lophura hatinhensis) is known from Priority Landscape CA1 only 
from a single record from Huong Thuy district, Thua Thien Hue province. This record is 
anomalous for several reasons (Eames and Tordoff in prep.), and further information is 
required to clarify the status of this species in the priority landscape. An additional note must 
be made regarding Imperial pheasant (L. imperialis): recent studies indicate that this bird 
may be a hybrid between Edwards’pheasant (L. edwardsi) and silver pheasant (L. 
nycthemera) (Rasmussen 1998). Consequently, of the three endemic Lophura pheasants, 
only of Edwards’pheasant does Priority Landscape CA1 support a population of undoubted 
global significance. Five of the restricted-range species characteristic of the Annamese 
Lowlands EBAare lowland Galliformes. These species are threatened by habitat loss (which 
is most extensive at lower elevations), indiscriminate snaring, and, potentially, changes in 
habitat as a result of over- exploitation of timber or non-timber forest products. The 
populations of these species within the priority landscape are, therefore, of the highest 
conservation importance. 
 
Within Priority Landscape CA1, the most important habitats for bird conservation are forest 
habitats. These habitats support a large proportion of the avifauna of the priority landscape, 
and almost all of the priority taxa. Although a significant number of species are found in 
secondary habitats, these habitats are widespread and, in most cases, increasing in area. 
Similarly, although a number of species are largely restricted to wetland habitats, which are 
among the most threatened habitats in the priority landscape, most of these species are 
either not of global conservation concern or do not have a significant population within the 
priority landscape. 
 
In general, wetland habitats are lower priorities for bird conservation in Priority Landscape 
CA1 than forest habitats. However, exceptions must be made for habitats that support 
masked  finfoot (Heliopais personata) and Blyth’s kingfisher (Alcedo hercules): forested 
rivers and large streams. In addition, the upper catchment of the Xe Kong river is of 
potential importance for the conservation of white-winged duck (Cairina scutulata), although 
the odds are against there being a significant population. An assessment of the status of 
this species in the area is, therefore, a moderate survey priority. 
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Overall, the biggest threats to bird diversity in Priority Landscape CA1 are habitat loss and 
disturbance, and hunting, although the effects of these threats differ among species. The 
species most susceptible to habitat loss and disturbance are those with very specific habitat 
requirements, particularly those restricted to lowland forest or wetland habitats. In addition, 
while rates of habitat loss in areas of upper montane forest are relatively low, species 
restricted to this habitat are potentially at risk due to the limited distribution of the habitat. 
Bird species most susceptible to hunting include congregatory species, such as hornbills 
and green pigeons, which form large flocks at roosts and fruiting trees; large and medium-
sized ground foragers, such as partridges and pheasants, which are at risk from snaring; all 
wildfowl, which inhabit open water and make easy targets; and open-country birds of prey, 
which are often large bodied and conspicuous (Davidson et al. unpublished). Arelated threat 
is capture for the pet trade, which may have potentially serious, if unquantified, effects on 
populations of  parakeets, mynas and other species in high demand (Morris 2001). 
 
1.2.3.2 Priority taxa 
A total of 28 priority bird taxa were provisionally identified in Priority Landscape CA1, 
comprising 19 that are confirmed to occur and nine that are either provisionally recorded or 
expected to occur (Appendix 3). Of the 19 priority taxa confirmed to occur, 15 are listed in 
the 2000 IUCN Red List of Threatened Species (IUCN 2000), and 14 are listed in the Red 
Data Book of Vietnam (Anon. 1992). Furthermore, for 13 of the 19 species confirmed to 
occur, Priority Landscape CA1 was judged to support a globally significant population. 
Although no bird species was assigned a priority score of 5 (the highest possible), one 
species was assigned a priority score of 4: Edwards’pheasant. Afurther six species were 
assigned a priority score of 3. These comprised the four species whose global ranges are 
confined to the priority landscape, together with crested argus, a globally vulnerable, 
restricted-range species, and masked finfoot, a globally vulnerable species, which is 
associated with lowland wetland habitats and susceptible to hunting. More information is 
available about the habitat requirements and distributions of birds than of other groups. For 
conservation planning purposes, therefore, it is possible to predict the distributions of most 
priority bird taxa within the priority landscape, based on their known habitat requirements. 
Exceptions must be made, however, for those species that have undergone a severe range 
contraction within the priority landscape for reasons other than habitat loss. These species 
include green peafowl (Pavo muticus), a species that has undergone a massive decline in 
the last few decades (Brickle et al. 1998). Although green peafowl was identified as a 
priority taxon, the remaining population in Priority Landscape CA1 is unlikely to be of 
anything other than local significance.  
 
1.2.4.  Reptiles and Amphibians 
 
1.2.4.1. Status in Priority Landscape CA1 
Little information is available about the distribution and status of reptile and amphibian 
species within Priority Landscape CA1. However, the information that is available indicates 
that the priority landscape may be of importance for the conservation of a number of 
globally threatened and endemic species. At least 11 reptile and amphibian species are 
listed in the Red Data Book of Vietnam (Anon. 1992), while at least three species are listed 
in the 2000 IUCN Red List of Threatened Species (IUCN 2000). In addition, at least ten 
reptile and amphibian species confirmed to occur in the priority landscape are believed to 
be endemic to Indochina. Little specific information is available about threats to reptile and 
amphibian populations in Priority Landscape CA1. Extrapolating from what is known about 
other areas in the region, it can be assumed that one of the major threats is harvest for 
domestic consumption, and internal and international trade (Duckworth et al. 1999). 
Potentially, the other major threat to reptiles and amphibians in the priority landscape is 
habitat loss. However, the habitat requirements and distribution of most species are too 
poorly known to make a detailed assessment of the impacts of this threat. 
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1.24.2 Priority taxa 
A total of 16 priority reptile and amphibia taxa were provisionally identified in Priority 
Landscape CA1, comprising four that are confirmed to occur and 12 that are either 
provisionally recorded or expected to occur (Appendix 4). Of these 16 species, all but two 
are turtles, reflecting the high proportion of globally threatened species within this group, 
and the seriousness of the threat posed by trade to all turtles. In Lao P.D.R., turtles are 
considered to be the most heavily exploited group of reptiles and amphibians, both for 
domestic consumption and export to Vietnam and China (Duckworth et al. 1999). 
Two species, Indochinese box turtle (Cuora galbinifrons) and Chinese three-striped box 
turtle (C. trifasciata), were assigned a priority score of 5 (the highest possible). If current 
rates of harvesting continue, both species are likely, in the near future, to become extinct in 
the wild in Lao P.D.R., and, possibly, throughout their global ranges (Duckworth et al. 1999). 
Afurther two species, black-breasted leaf turtle (Geoemyda spengleri) and wattle-necked 
softshell turtle (Palea steindachneri), were assigned a priority score of 4. Further studies are 
required to clarify the status of these species within Priority Landscape CA1. 
Only a single snake, Burmese python (Python molurus), was provisionally identified as a 
priority taxon. However, a number of other snake species are equally susceptible to 
extinction in the region due to their high value in trade: reticulated python (Python 
reticulatus), green ratsnake  (Elaphe prasina), radiated ratsnake (E. radiata), red-tailed 
green ratsnaken (Gonyosoma oxycephalum), Indochinese ratsnake  (Ptyas korros), 
common ratsnake  (P.mucosus), Malayan krait  (Bungarus candidus), banded krait  (B. 
fasciatus), King cobra (Ophiophagus hannah), monocellate cobra  (N. kaouthia), 
Indochinese spitting cobra  (N.siamensis) and (Naja atra) (B. Stuart in litt. 2001). While none 
of these species are listed in the 2000 IUCN Red List of Threatened Species (IUCN 2000), 
this may simply reflect the fact that very little is known about the global threat status of these 
species. Therefore, it may be necessary to revise the list of priority taxa to include these 
species. The same applies to Tockay gecko (Gecko gekko), Bengal monitor (Varanus 
bengalensis) and water monitor (V. salvator). 
 
No amphibians were provisionally identified as priority taxa. However, ten amphibian 
species confirmed or provisionally recorded from Priority Landscape CA1 are believed to be 
endemic to Indochina:  Amolops cremnobatus,  Paa microlineata, Rana attigua,  R. 
chapaensis,  R.verrucospinosa, Philautus abditus, P. banaensis, Rhacophorus annamensis, 
R. baliogaster and R. exechopygus. Although insufficient information is available to 
accurately assess the global threat status of these species, given the restricted distributions 
of some of these species, habitat loss is a potential long-term threat. In the future, as threats 
to amphibian conservation in the region become better understood, in may be possible to 
identify priority amphibian taxa in Priority Landscape CA1. 
 
1.2.5.  Fish 
 
1.2.5.1 Status in Priority Landscape CA1 
The diversity of inland fish in mainland South-East Asia is very high, with over 900 species 
recorded to date (Kottelat 1989). However, knowledge of aquatic biodiversity is still at the 
exploratory stage, with large areas unsurveyed, and many species known only from a single 
locality (Kottelat unpublished), and this is very much the case in Priority Landscape CA1. 
Consequently, an assessment of the status of fish cannot be based on an evaluation of the 
status of particular species but only on an evaluation of the status of aquatic habitats 
presumed to be of high importance for fish conservation. 
 
In most cases, the distribution of fish species is not linked to that of a particular vegetation 
type, although the presence or absence of forest is often an important factor. Rather, the 
most important factor determining fish distribution is geomorphology, and the aquatic 
habitats used in this document are defined accordingly (Kottelat unpublished). At a higher 
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level, because the factors limiting fish dispersal are mostly different from those limiting 
dispersal of terrestrial organisms, the most appropriate biogeographical units for fish 
communities are river basins and sub-basins.  
 
Within Priority Landscape CA1, the major basins and sub-basins can be divided into two 
main groups: those that drain westwards into the Mekong River, and those that drain 
eastwards, directly into the sea. The three major basins in the first group are those of the Xe 
Kong and Xe Bang Hieng rivers, which drain the Lao component, and the Xe San river, 
which drains parts of Kon Tum and Gia Lai provinces. The major basins in the second group 
are those of the Ba river, which drains eastern Gia Lai province, the Say (Con) and Lai 
Giang rivers, which drain northern Binh Dinh province, the Tra Khuc river, which drains parts 
of Quang Ngai and Kon Tum provinces, the Thu Bon river, which drains most of Quang 
Nam province, the Bo and Huong rivers, which drain much of Thua Thien Hue province, and 
the Quang Tri river, which drains much of Quang Tri province. Each of these basins can be 
expected to support a characteristic fish fauna, including a number of endemic taxa. 
Therefore, efforts should be made to include, within the conservation landscape, 
representative examples of each habitat type within each basin. 
 
Although little studied, the fish fauna of sub-landscape CA1a is likely to be distinct from that 
of sub-landscapes CA1b and CA1c: recent observations indicate that the fish fauna north of 
the Hai Van pass is most closely related to those of the Red River basin and southern China, 
while that south of the Hai Van pass is most closely related to the Mekong fauna (Kottelat 
unpublished). The most important biogeographical barrier to fish communities in the priority 
landscape, however, is the watershed between the Mekong basin and the basins of rivers 
flowing directly into the sea. 
Detailed studies on the nature and impacts of large scale threats to freshwater biodiversity 
in the FLMEC have never been carried out. However, anecdotal reports and extrapolation 
from other parts of South-East Asia allow a few tentative conclusions to be drawn. The fish 
desk study (Kottelat unpublished) identified six major threats, all of which are expected to 
apply to Priority Landscape CA1.  
 
Flow alteration and water diversion, resulting from construction of canals, dams or small-
scale hydropower generators, can result in habitat change, create barriers to migration and 
connect river basins, thereby facilitating invasions of non-indigenous species. Pollution, from 
domestic, agricultural and industrial sources, can have severe impacts of freshwater 
productivity and fish diversity, as can increased sediment load, resulting from deforestation 
and infrastructure development. Introductions of non-indigenous species can have severe 
effects on indigenous fish communities, particularly those of habitats near or downstream of 
human habitation. Habitat loss is a severe threat to fish diversity, particularly to those 
species with very restricted distributions. Finally, over-fishing is a threat to many fish species, 
particularly larger species of commercial value, although indiscriminate fishing methods, 
such as use of poison, are a threat to all aquatic biodiversity (Kottelat unpublished). 
Extrapolating from the region as a whole, populations of large fish species inhabiting major 
rivers are likely to be in decline as a result of over-fishing. However, many of these species 
have relatively large ranges, and it is small, endemic headwater species with very localised 
distributions that are arguably the most vulnerable, due to their susceptibility to relatively 
localised and limited impacts (Kottelat unpublished). 
 
1.2.5.2. Priority taxa 
 
A total of 21 priority freshwater fish taxa were provisionally identified in Priority Landscape 
CA1, comprising 12 that are known to occur and nine that are expected to occur. These 
species are predominantly large, commercial species.When more data on the fish diversity 
of the priority landscape become available, it will be possible to identify additional priority 
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taxa according to criteria other than national threat status. One of the most important criteria 
will be endemism, as it is expected that the priority landscape will be found to support many 
endemic species, including some that are endemic to the priority landscape. 
 
1.2.6 Threatened plant and animal species in project area: 
Plant species : 
 
Endemic and near endemic plant taxa. 
In addition to endemic animal taxa, the Greater Truong Son support a large number of 
endemic and near-endemic plant taxa, including Panax vietnamensis, Amentotaxus poilanei, 
Pinus dalatensis, Diplopanax vietnamensis and Bulbophyllumngoclinhensis. Many of these 
species have very restricted distributions, which makes them susceptible to habitat loss. 
This is, however, mitigated somewhat by the fact that many are found in montane habitats, 
where rates of habitat loss are relatively low. In order to ensure that the conservation 
landscape contains representative examples of each taxon, further surveys are required to 
better understand the distribution of these taxa, and to identify additional, as yet 
undiscovered, endemic taxa. 
 
The second group threatened by over-exploitation consists of plant species with high 
economic values. These include a number of medicinal plant species, such as Aquilaria 
crassna, which is the source of agarwood, and Ngoc Linh ginseng (Panax vietnamensis), 
which is used to produce a tonic. Both of these species are threatened with extinction in 
Priority Landscape CA1, as a result of over-exploitation. Specific action required to conserve 
medicinal plant species threatened by over-exploitation could include schemes to cultivate 
the species to provide an alternative source, such as is currently being implemented for 
Ngoc Linh ginseng. Also included in this second group are timber species. Selective 
extraction of timber trees takes place in almost all forested areas in Priority Landscape CA1. 
However, a significant proportion of these trees are extracted to meet local demand for 
housing materials and tool manufacture, at levels that can be sustainable, and it is those 
species that are in demand from the commercial timber industry that are most seriously 
threatened by over-exploitation. In the priority landscape, these species include  Fokienia 
hodginsii,  Erythrophleum fordii and Dalbergia cochinchinensis. 
 
Mammal species 
 
Endemic and near-endemic animal taxa 
The Greater Truong Son support a large number of endemic and near-endemic animal taxa, 
including saola, Heude’s pig, large-antlered (giant) muntjac, endemic small muntjacs, ‘grey- 
shanked’, ‘red-shanked’and ‘black-shanked’Douc langurs, Annamite striped rabbit, black-
crowned barwing, black-hooded laughingthrush and golden-winged laughingthrush. Many of 
these species have been confirmed to occur in Priority Landscape CA1, while most of the 
others have been provisionally recorded or are expected to occur. As the priority landscape 
supports a representative example of this community, it can be used to define the area, and 
act as a flagship for its conservation. Further surveys to better understand the taxonomy, 
distribution, habitat requirements and global status of these taxa are a high priority if their 
conservation needs are to be adequately met. 
 
Taxa severely threatened by over-exploitation 
This conservation focus comprises a heterogeneous selection of taxa, linked by a common 
threat: their continued survival in Priority Landscape CA1 is severely threatened by over- 
exploitation. For some of these taxa, conservation action will be required at levels higher 
thanthe site level, in order to secure their future. Turtles, lowland galliformes, wide-ranging 
large mammals, tiger, saola, 'Indochinese' hog deer, Siamese crocodile and some endemic 
and near-endemic animal taxa fall into this group but have also been considered as 
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separate conservation foci as there are additional conservation issues that must be taken 
into account in each case. 
 
The first group threatened by over-exploitation comprises those that are in demand for the 
wild animal trade. This group includes pangolins, primates, bears, tiger, civets, cervid deer, 
wild cattle, Asian elephant, turtles, Tockay gecko and several species of snake. For some of 
these taxa, such as pangolins, the bulk of the demand comes from China, while, for taxa 
such as bears and Tockay gecko, domestic demand is also significant. For many taxa 
threatened by trade, it is the biggest threat to their survival in the priority landscape. 
Aconcerted programme of conservation action at the site, national and international levels is 
required to mitigate this threat. Many taxa in this first group are threatened by snaring, which 
is very indescriminate, and results in the capture of many other taxa with lower values and 
little international demand. Thus, the practice of snaring has potentially devastating 
consequences to the vertebrate ground fauna of a forest area, and needs to be addressed 
separately with its own specific targets and management actions. 
 
Some flagship species. 
 
1 Saola 
Saola is a flagship species for Priority Landscape CA1, the Greater Truong Son and 
Indochina in general. Priority Landscape CA1 protects a significant proportion of the global 
population of this endangered species, which was one of only three mammal taxa confirmed 
to occur in the priority landscape to be assigned a priority score of 4. Although the ecology 
and habitat requirements of this species are still little understood, it is presumed to be 
threatened by habitat degradation and loss (particularly at lower elevations), hunting, 
indiscriminate snaring, and road construction (Robichaud 1997). While the habitat of saola 
(lowland forest in sub- landscape CA1a) is a conservation focus, the species should be the 
focus of specific conservation action to investigate its ecology and distribution, raise 
awareness of its importance and status, and develop and implement strategies to tackle 
hunting and snaring. Priority Landscape CA1 is believed to support globally important 
populations of saola, a species only otherwise found within the Northern Truong Son. 
Although most work to date has concentrated on the latter area, it is possible that Priority 
Landscape CA1 might be equally important for the conservation of this species, even pivotal 
to its survival. The species' status remains enigmatic in all areas from which it is known, and 
there is no indication that it is numerous at any site. 
 
2 Tiger 
Tiger is another flagship taxon, although, unlike saola and ‘grey-shanked’Douc langur, not 
one that is endemic to the Greater Truong Son. Tiger was assigned a priority score of 3. 
Tiger is a potential keystone species, and its important ecological role means that, while 
larger populations exist elsewhere in South-East Asia, specific efforts must be made to 
maintain the population in Priority Landscape CA1. Amajor threat to tiger is hunting: both 
targeted, to supply the wild animal trade or in response to killing of livestock; and incidental, 
in pitfall traps set for wild pigs and other ungulates. Specific conservation action beyond 
habitat protection is required to mitigate this threat. Asecond major threat to tiger is habitat 
fragmentation, and this is covered under the conservation focus for wide-ranging large 
mammals. 
 
3 'Indochinese' hog deer 
The presence of this taxon in Priority Landscape CA1 is, as yet, unconfirmed. The taxon is 
associated with open habitats and lowland wetlands (Timmins and Duckworth unpublished), 
which are not well represented within the priority landscape. However, if a viable population 
were found, it would assume the highest priority for conservation, as the Indochinese race 
of hog deer is close to global extinction. The taxon was provisionally assigned a priority 
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score of 4.  Immediate conservation priorities are surveys to locate remaining populations, 
and studies to understand the reasons for the taxon’s current status and decline (Timmins 
and Duckworth unpublished). If a population were found, specific conservation measures 
might include protection, and, if feasible, restoration, of suitable habitat; conservation 
awareness; protected area extension/establishment; and development and implementation 
of strategies to control hunting. 
 
 
 
4 Siamese crocodile 
As is the case with ‘Indochinese’hog deer, the presence of this taxon in Priority Landscape 
CA1 is, as yet, unconfirmed. There are, however, provisional records of this species from 
the catchment of the Xe Kong river in sub-landscape CA1c (Salter 1993, Davidson et al. 
1997, Showler et al. 1998). This critically endangered species is presumed to have 
undergone a drastic decline in Lao P.D.R. and Vietnam, as a result of habitat loss and over-
exploitation (Duckworth et al. 1999, Platt and Ngo Van Tri 2000). The priority action for this 
focal taxon is surveys to identify and evaluate remaining populations within Priority 
Landscape CA1. Should one or more viable populations be found, site-based conservation 
action could include conservation awareness programmes, development of strategies to 
tackle hunting, and community conservation initiatives. In addition, because trade in 
crocodile skins and live animals for stocking crocodile farms have been identified as major 
threats, measures would also need to be implemented to tackle trade. 
 
5. All primates 
All primate taxa occurring in Priority Landscape CA1 were provisionally identified as priority 
taxa. Asignificant number of these taxa are listed in the 2000 IUCN Red List of Threatened 
Species (IUCN 2000). The priority landscape supports globally significant populations of a 
number of primate taxa, most notably ‘grey-shanked’Douc langur, which is believed to be 
endemic or near-endemic to the priority landscape. However, the taxonomic relationships 
among douc langur taxa are currently unresolved and, while ‘grey-shanked’Douc langur is 
considered by some authorities to be a distinct species (e.g. Roos and Nadler 2001), recent 
observations of douc langurs in eastern Cambodia suggest that the situation is more 
complex (Walston et al. 2001). Caution must, therefore, be exercised in adopting this taxon 
as a flagship for Priority Landscape CA1. All primate taxa in Priority Landscape CA1 are 
severely threatened by hunting and trade, and specific conservation action is required to 
tackle these threats. Providing that hunting and trade can be controlled, primates are 
potentially conservable within a system of relatively small forest protected areas (Timmins 
and Duckworth unpublished). 
 
6. Lowland galliformes 
This group is characterised by high levels of endemism and threat. Populations of several 
galliformes in Priority Landscape CA1 are thought to be globally significant, particularly 
those of Edwards’pheasant, Annam partridge and crested argus. However, the taxonomy of 
Annam partridge is currently unresolved, with some authorities not recognising it as a 
separate species (e.g. Inskipp et al. 1996). The distributions of most lowland galliformes are 
concentrated in lowland forest, one of the most threatened habitats in the priority landscape. 
Priority conservation actions for this group include assessments of potential remaining 
habitat for each species, and surveys to assess the species’presence within each potential 
habitat block. However, habitat loss is not the only threat to this group, and specific 
conservation action is required to tackle indiscriminate snaring and trapping. This group also 
faces a possible threat from trade, the implications of which require further investigation. 
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