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Executive Summary 
 
This report details the results of surveys of mammalian diversity in the Phong Nha ï Ke Bang 

National Park.  In addition to a critical review of past literature on mammals found in and adjacent to 

the Park, the report provides new information collected during intensive surveys carried out in 2011 

of sites in the National Park, especially in the newly added Extension Area. These surveys focused in 

particular on lesser studied taxa, including rodents, insectivores and small carnivores, and introduced 

camera trapping as a survey and monitoring tool.  

 

Briefly summarizing the findings of the studies: 

Å The Rodent fauna in PNKB NP is quite rich and diverse. So far, 35 rodent species of 20 genera 

and 5 families have been recorded in PNKB NP. These account for 50% of total species number, 

69 % of total genera number and 100% of total family number of Vietnam's rodent fauna.  

Å Species composition and abundance of rodent fauna is indicative of the qood quality forest habitat 

in the survey sites: overall trap success of 1.949 is typical for old-growth forest; 8 strict-forest 

species accounted for 64.5% of total specimen number with a trap success of 1.256 specimen / 

100 trap.nights; 2 highly forest dependent genera (Leopoldamys and  Maxomys) had highest 

specimen percentage and abundance 

Å The survey revealed the first record of the "Kne-cung" or Laotian Rock Rat Laonastes 

aenigmamus in Vietnam. This record is important as it increases the chance for conservation of 

this little-known endemic species, which was previously only known from a restricted area in Lao 

PDR.  

Å Comparison of species number and trap success between the 3 survey sites shows  that the 

biodiversity values of the 2 survey sites in the extension area (Ma Rinh and Hang En areas) is not 

less and may be even higher than those of the survey site in the original core zone of PNKB NP 

(the Hung Dang area). Moreover, "Kne-cung" Laonastes aenigmamus was found in Hang En area 

and reported to occur also in Ma Rinh area, but was not found in the Hung Dang area. These 

results indicate the importance of the extension area for biodiversity conservation in the 

landscape. 

Å In all the presence of 16 species of global conservation concern were confirmed in the 2011 

surveys, including 4 species that are considered globally Endangered with extinction, 5 species 

that are globally Vulnerable, 4 species that are globally Near Threatened and 3 species for which 

data is globally deficient (IUCN, 2012). 3 species not previously recorded, the Laotian Rock Rat 

(IUCN globally Endangered; see above) and the Large-toothed Ferret Badger Melogale personata 

and Hairy-footed Flying Squirrel Belomys personii (both considered Data Deficient by IUCN, 

2012). 

Å In addition, interviews and examination of remains collected by hunters suggest the continued 

presence of an additional 8 species of global concern, including 1 species that is considered 

globally Critically Endangered with extinction, 1 species that is globally Endangered, 3 species 

that are globally Vulnerable, and 3 species that are globally Near Threatened. 

Å Six rodent species of high conservation concern were found including 5 species listed in the Red 

Data Book of Vietnam and 2 species listed in IUCN Red List as globally threatened species 

(IUCN 2012). 

Å The surveys thus confirm the global importance of Phong Nha ï Ke Bang National Park for 

conservation of mammals. All these species, however, are facing intensive threats in PNKN NP 

from human activity, including direct off-take by hunting/snaring and habitat degradation caused 

by logging and other activities. 

 

 

 

Insectivores and Rodents: 
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Insectivore and Rodent survey was conducted from 25 August 2011 to 23 September 2011 in 3 areas 

in or adjacent to Phong Nha Ke Bang National Park (PNKB NP), including the Ma Rinh area of Hoa 

Son Commune, the Hang En area of Thuong Hoa Commune and the Hung Dang area of Thuong 

Trach Commune. The first two of these areas are in the newly added extension area of the National 

Park and the third is in the core zone of the PNKB NP World Heritage Site as currently approved. In 

total, 10 transects were set and daytime surveys covered 87.2 km of transect, while night surveys 

covered  50.2 km of transect. Two hundred (200) rodent traps were set in each survey areas, resulting 

in a total of 3,900 trap-nights. Fifty two (52) pitfalls were set for capture of insectivores. 

Survey results showed that rodent fauna in PNKB NP is quite rich and diverse. To date (2011), 35 

rodent species of 20 genera and 5 families have been recorded in PNKB NP. These account for 50% 

of total species number, 69 % of total genera number and 100% of total family number of all the 

rodents in Vietnam. Only 5 species of insectivores have been recorded in PNKB NP.Heavy rains 

during the survey period much reduced trapping efficiency of pitfalls. Out of these 40 species 

recorded, 29 species of rodents and 4 species of insectivores were confirmed during this survey. 

During this survey, 4 specimens of a mysterious living-fossil, the "Kne-cung" or Laotian Rock Rat 

(Laonastes aenigmamus), were collected.  This is the first record of this species in the Park, and also 

the first record of this species in Vietnam.  With this record, not only is one more new species 

(Laonastes aenigmamus)added to the mammal checklist of Vietnam, but also a new genus 

(Laonastes) and a new family (Diamtomyidae). More importantly, this record increases the chances 

for conservation of this. This species was confirmed in Thuong Hoa Commune and reported to exist 

also in Hoa Son Commune. Both these communes have a strong tradition on trapping rats for food. 

"Kne-cung" is seriously threatened by snaring activities of local residents. It is probable that the 

species may also occur in other limestone areas of the park as they share the same habitat and are 

contiguous.  

Overall trap success (an indicator of abundance) of rodents was 1.949 specimens / trap-night, which is 

fully consistent with results of studies in other areas of Vietnam. Encounter rate of 4 species of flying 

squirrels ranged from 1.99 ind./100 km (Petaurista elegans) to 9,96 for Belomys pearsonii. Out of 18 

diurnal squirrels and murid species recorded, 8 species are strict-forest species. Their specimens 

account for 64.5% of total specimen number, and their trap successwas 1.256. The remaining 10 

species are not strict-forest species. Theyaccount for only 35.5% and their trap success is only 0.692. 

Moreover, 2 highlyrestricted forest genera (Leopoldamys andMaxomys ) have highest frequency 

among the specimensand abundance. These data on faunal compositioncorrespond closely to the 

impressions of intact and undisturbed forest in the study sites.  

Out of 34 rodent species recorded for all 3 survey sites, the Hung Dang area harbors 19 species (8 

strict-forest species and 11 not strict-forest species) while Ma Rinh area harbors 21 species (10 

species and 11 species respectively) and Hang En area harbors 24 species (10 species and 14 species 

respectively) Hang En area has highest species number because of more habitat diversity, including 

intact primary forest, affected forests, bushland and agricultural fields. Hung Dang area has lowest 

species diversity, possibly because of less habitat diversity and much more forest degradation. In 

relation to trap success, the highest value  is in the Hang En area (3.0), then followed by Hung Dang 

area (2.526) and Ma Rinh area (2.211). Trap success in Ma Rinh and Hung Dang area is not 

significantly different, but higher in Hang En area, indicating higher abundance of rodents in this area. 

Comparison of species number (strict-forest species and not strict-forest species) and trap success 

between 3 survey sites shows that biodiversity values and abundance of 2 survey sites in the extension 

area was even higher than those of survey sites in the core zone of NP. 

Six rodent species of high conservation concern were found in PNKB NP,including 5 species listed in 

Red Data Book of Vietnam (2007) as nationally threatened and 2 species enlisted in global Red List 

(IUCN, 2012) as globally threatened species. All these species are facing considerable threats from 

hunting, snaring and habitat disturbance.  
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Table 1List of endangered rodent species recorded in PBKB NP 

Common name Scientific name VRDB  IUCN RL  

Black Giant Squirrel Ratufa bicolor  VU NT 

Hairy-Footed Flying Squirrel Belomys pearsonii CR DD 

Particoloured Flying Squirrel Hylopetes alboniger  VU Lc 

Lesser Giant Flying Squirrel Petaurista elegans EN Lc 

Red Giant Flying Squirrel Petaurista philippensis  VU Lc 

Laotian Rock Rat Laonastesaenigmamus n.c. EN 

Note: VRDB ï Vietnam's Red Data Book (2007), IUCN RL ï IUCN Global Redlist (IUCN, 

2012)  

CR ï Critical endangered, EN ï Endangered, VU ï Vulnerable,  

NT ï Near threatened, DD ï Data deficient, Lc - Least concern, n.c. ï not considered 

 

 

 

Small carnivores: For surveys of small carnivores and also loris, key informant semi-structured 

interviews were carried out in 20 villages in 3 communes, focusing on the knowledge of hunters and 

loggers on key mammal species. A total of 30 hours of diurnal transect surveys were carried out, 

covering over 30 kilometers.  A total of 26 hours of night-time transect surveys were conducted, 

covering over 26 kilometers.  Transects were from 1-3 km in length, and were walked at a speed of 

500-1000 meters/hr during the day, and 500 meters/hr at night.  In addition to direct observations, 

diurnal surveys allowed examination and photography of tracks and sign. Additional information was 

collected from specimens collected by hunters, and from camera trapping (see below). 

The surveys confirmed the presence of 12 species of the 20 species of small carnivores previously 

reported from the Park. All but one of these species was confirmed to occur in the newly extended 

area of the Park, confirming its importance for conservation of small carnivores. The Binturong 

Arctictis binturong is considered globally Vulnerable to extinction, while the Hog Badger Arctonyx 

collaris is considered globaly Near Threatened and too little data is available about the Large-toothed 

Ferret Badger Melogale personatato determine its global conservation status (Data Deficient; IUCN, 

2012). In addition, evidence from interviews suggests the continued presence of the other 8 species of 

small carnivores that were previously recorded in the Park, 3 of which are considered globally 

Vulnerable and 2 of which are considered globally Near Threatened.  Thus the surveys confirmed the 

high conservation value of Phong Nha ï Ke Bang National Park, including its extended area, for small 

carnivores, despite evidence of serious on-going threats from hunting/snaring and forest degradation 

(see below). 

 

Table 2List of endangered small carnivore species recorded in PBKB NP 

Common name Scientific name VRDB  IUCN RL  

Arctonyx collaris Hog Badger   NT 

Melogale personata 
Large-toothed Ferret 

Badger  
 DD  

Lutra lutra Eurasian Otter  VU NT 

Lutrogale perspicillata Smooth-coated Otter  EN VU 

Aonyx cinerea Asian Small-clawed Otter  VU VU 

Viverra zibetha Large Indian Civet   NT  

Arctictis binturong Binturong  EN VU 

Chrotogale owstoni Owston's Civet  VU VU  

Note: VRDB ï Vietnam's Red Data Book (2007), IUCN RL ï IUCN Global Redlist (IUCN, 

2012)  
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EN ï Endangered, VU ï Vulnerable, NT ï Near threatened, DD ï Data deficient 

 

 

Primates: 

The survey included a study of primate fauna, with a particular focus on a census of gibbons in the 

survey sites using robust methods.  This involved triangulation of gibbon groups heard from listening 

posts to determine their location accurately. Towards this end, 2 or more morning were spent at each 

of 21 listening posts, listening for the loud morning calls of the gibbons.In addition, loris were a 

special focus of nocturnal surveys also carried out for small carnivore observation (see above).  All 

records of all primates observed by all teams were and checked and collated.  

 

The results confirmed the presence of 7 of the 10 species of primate previously reported from the 

Park, 3 of which are considered globally Endangered with extinction (Southern White-cheeked 

Gibbon Nomascus siki, Red-shanked Douc Pygathrix nemaeus and Hatinh Langur Trachypithecus 

hatinhensis), 3 of which are globally Vulnerable, and the final one of which is considered Near 

Threatened (IUCN, 2012).All seven of these species were confirmed to occur in the newly added 

extension area of the Park, demonstrating its importance for primate conservation.  1 additional 

species of global concern is believe to be present in the Park, but was not recorded in these surveys. 

There has been no recent record of the Black Langur Trachypithecus ebenus in the Park. The gibbon 

census confirmed the presence of gibbons in the extension area, however densities and calling 

frequencies were very low. Only 4 groups of gibbons were heard in total from the 21 listening posts.   

 

 

Table 3List of endangered primate species recorded in PBKB NP 

Common name Scientific name VRDB  IUCN RL  

Bengal Slow Loris  Nycticebus bengalensis VU VU  

Pygmy Slow Loris  Nycticebus pygmaeus VU VU 

Assam Macaque  Macaca assamensis VU NT  

Stump-tailed Macaque  Macaca arctoides  VU 

Pig-tailed Macaque Macaca leonina VU VU 

    

Hatinh Langur  Trachypithecus hatinhensis EN EN  

Red-shanked Douc Langur  Pygathrix nemaeus EN EN  

Southern White-cheeked 

Gibbon  

Nomascus siki EN EN  

Note: Abbreviations as above 

 

Large Mammals and Felids: 

Camera trapping was specifically targeted at large mammals, however, only one species of ungulate 

was recorded directly by this and other survey methods; the prolific Wild Board Sus scrofa.  Remains 

collected by hunters suggested the continued presence of SoalaPseudoryx nghetinhensis (IUCN 

globally Endangered), Large-antlered MuntjacMuntiacus vuquangensis (IUCN globally Vulnerable), 

and Northern Serow Capricornis milneedwardsii (IUCN Globally Near Threatened). Observations of 

tracks suggested that the Clouded Leopard Neofelis nebulosa (IUCN globally Vulnerable) and Golden 

Cat Pardofelis temminckii (IUCN globally Near Threatened) may still be present in the extension 

area.  However, all survey results suggest that the densities of large mammals and wild cats in the 

surveyed areas are very low, while hunting pressure on these species is extremely high.  

 

Camera trap surveys:  

Camera trapping has been recommended as an appropriate technology for survey and monitoring of 

mammals, and this has alreadybeen introduced and implemented successfully in many protected areas 

in Vietnam. In order to fill the information gap as well as introducing this advantageous technology to 
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build up the parkô staffôs capacity on surveying and conserving endangered species, a brief camera 

trapping survey was carried out. Besides building up working capacity, the survey also aimed to 

provide better understanding of the mammals, especially large mammals and those listed as 

threatened species, as well as providing important information for further conservation interventions. 

The survey used 30 camera trap units to survey in three areaswithin PNKB NP. The survey focused 

on the new extended area of the Park and another less well-known part of the park. Each area was 

surveyed continuously for 20 to 25 days with a maximum of 30 camera trap units, and then the units 

were moved to survey in other sites. 

 

The camera trap survey effort has produced 6,761 pictures that confirm the presence of at least 17 

species of mammals in PNKB National Park, including 9 identifiable to species level.  These include 

globally threatened species such as the Bear Macaque (globally Vulnerable to extinction, IUCN, 

2012),Annamite Striped Rabbit (IUCN Data Deficient), and Black Giant Squirrel (IUCN Near 

Threatened). Five (5) of these species would not have been confirmed during the surveys otherwise, 

confirming the utility  of the camera trapping method for presence-absence surveys. However, the 

survey result has indicated a low mammal density in PNKB national park, with a limited number of 

individuals and species recorded in the three survey areas. In addition, technical problem with the 

cameras provided caused the limitation of the results, as 25% of the camera units malfunctioned after 

each survey and many did not work properly in the field. This survey, however, was considered 

successful as a pilot study and training activity. 

 

Threats and Issues: 

All of the surveys demonstrated the high importance of PNKB NP for conservation of nonvolant 

mammal fauna, including the newly added extension area. The results also demonstrated, however, 

that nearly all nonvolant mammals in PNKB NP are under serious threat from hunting/snaring and 

forest degradation. Signs of human activity were found in all survey sites, including trapping/snaring, 

hunter camps, encroachment, timber cutting, honey harvesting, NTFP collecting, agricultural fields 

and domestic cattle raising. Hunting/snaring represents the most serious threat in all 3 survey sites; 

timber removal is another most serious threat in the Ma Rinh area. Cattle raising was found only in 

Hung Dang area of Xuan Trach, but was quite intensive there. 

 

By one assessment, Hung Dang in Xuan Trach Commune was considered to have the highest overall 

threat level and forests here had been much degraded, converted into mixed bamboo forests. Hunting 

and cattle raising are the most serious threats in this area. The Hang En area in Thuong Hoa 

Commune had the second highest threat level. Good forests remained there but valuable trees had 

been removed and hunting wasintensive. The Ma Rinh survey area of Hoa Son Commune had the 

lowest threat level, due to being very far from villages. Forest there was little affected by past logging, 

however, timber removal and hunting pressure were found to be very high now. 

 

Recommendations: 
Based on the information which was collected, the survey teamsoffer the following recommendations 

for priority activities for biodiversity surveys, as well as for improved conservation management in 

PNKB: 

 

 Carry out a longer camera trapping survey for endangered large mammals, which will be 

implemented over several months and years. 

 

 Further surveys should be conducted to characterize the species diversity and ecology of 

Insectivore fauna in PNKN NP. 

 

 Use rodent species composition and abundance indexes (encounter rate, trap success), 

especially, those of Maxomys surifer, to monitor levels of anthropogenic impacts on forests of 

PNKB NP. 
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 In relation to the key species, Kne-cung (Laonastesaenigmamus), further study is necessary to 

understand its population size, distribution, ecology (microhabitat, food, behaviour, 

reproduction, etc.) and also estimate snaring pressure (animal offtake) by local people. An 

educational campaign should be initiated for residents of Hoa Son and Thuong Hoa 

Commune to raise their awareness of the importance of conservation of this species and urge 

them to stop trapping this species in nature. Extension activities should also support them to 

find alternative livelihoods that are more compatible with conservation, such as raising 

domestic animals for meat, in order to reduce demand for rat and other wildlife meat, so as to 

reduce hunting by these villagers. 

 Special conservation efforts should be focused on 6 endangered rodent species 

(Laonastesaenigmamus, Belomys pearsonii, Hylopetes alboniger, Petaurista elegans, 

Petaurista philippensis and Ratufa bicolor) and on all primates, small carnivores, felids and 

large mammals. In addition to enforcement activities, a monitoring programme should be 

initiated to monitor the conservation status, population trends and threats for these species. 

 

 Strengthen patrol and enforcement effort in all areas to reduce threats to the forest and its 

biodiversity. In particular, increase law enforcement in key conservation areas and hot-spots 

to reduce pressure on biodiversity in general and endangered species in 

particular.Recommended measures include gun control, snare removal, prosecution of hunters 

and those cutting and transporting timber, and control of domestic cattle raising inside PNKB 

NP. 

 Increase management of the wildlife trade both inside and around the Park.Hunting and 

trading of illegal wildlife can still be observed in the forest and in local villages,  and it is 

rarely affected by law enforcement activity. 

 

 Step up conservation education, which it seems has not yet been implemented regularly in and 

around the park.  This is a priority action that should raise understanding of local people 

toward the law on forest protection and conservation andthe law on biodiversity conservation, 

and also raise their understanding of the value of the forest and biodiversity for their long-

term benefit and livelihood.  
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1. Introduction 

1.1 Overview of the report 
 

This report represents the results of biodiversity assessment of nonvolant mammals in PNKB NP.  

Survey methods included transect surveys for direct observation, camera trapping, and specimen 

collecting by rodent traps and insectivore pitfall traps. The report provides information on species 

diversity, records of recently discovered species, species abundance, and records of threats to wildlife 

and their habitat. Comparative analysis of biodiversity values and threat assessment was made to 

assess the value of the newly added extension area of the Park and to identify hotspots for biodiversity 

conservation in PNKB NP.  In addition, the surveys led torecommendations of relevant actions to 

conserve mammal biodiversity in PNKB NP, as well as on how to use mammals in monitoring 

anthropogenic impacts on forest and wildlife of PNKB NP. 

 

 

1.2 Context and brief history of the Phong Nha - Ke Bang 

National Park 
 

Phong Nha was initially  declared a small reserve of 5,000 ha in 1986, followed by major extension 

(41, 132 ha) and a management planning process in 1991/1992 consolidating the area as Phong Nha 

Nature Reserve. Biodiversity surveys during the period of 1994 - 2000 revealed the high national and 

global biodiversity significance of both Phong Nha and Ke Bang areas and the need to enlarge the 

Phong Nha Nature Reserve was recognized (Eames et al., 1994; Nguyen Xuan Dang et al., 1998; 

Timmins, et al., 1999; VRTC-WWF, 1999 and others). In 2001, the area under protection was 

expanded to 85,754 ha and designated Phong Nha - Ke Bang National Park (PNKB NP). The National 

Park was certified at this size as a World Natural Heritage Site in 2003 based on its geology and 

geomorphology, particularly its karst landscapes and an extensive cave system of outstanding 

universal value.  Because of its obvious biodiversity importance, the site has also been proposed by 

the Vietnamese government for the World Heritage Site List under Criterion x for its outstanding 

biodiversity values.  Partly as preparation for this nomination, the area under protection was extended 

by the Quang Binh Provincial Peopleôs Committee in 2012 to a total size of 123,326 ha.  Due to 

concerns over substantial threats to the sites integrity and biodiversity, however, the nomination for 

World Heritage Status for biodiversity has not yet been approved by the World Heritage Committee. 

 

"Nature Conservation and Sustainable Management of Natural Resources in the  

Phong Nha ï Ke Bang National Park Region" is a joint venture by the Vietnam Government and the 

German Government. Its implementing partners are the Provincial Peopleôs Committee of Quang 

Binh Province, Vietnam and KfW Entwicklungsbank, German Development Service, with an 

implementation period of 6 years (2007 - 2013). The overall goal of the Project is to contribute to the 

conservation of the Northern Annamite Region, its biodiversity and ecological services in close 

relation with sustainable socio-economic development for communities living adjacent to the Park. 

The objective of the Project is to improve the management and conservation in the Phong Nha Ke 

Bang region. The Project will introduce both sustainable resource utilisation and conservation of the 

natural environment, as well as approaches for improving the livelihoods of the local population 

living within the buffer zone. The following results are expected to be achieved by this Project: 

- Improvement of Park Management and protection; 

- Extension of the area of the Park; 

- Rehabilitation and sustainable use of forests in the Buffer zone outside the Park; 

- Alternative livelihood development in the Buffer zone outside the Park; 

- Further development of ecologically sound tourism activities; 
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- Addressing cross-cutting issues: gender equality, environmental sustainability, participatory 

development and good governance, poverty reduction, public private partnership. 

 

In the context of management formulation and improvement, the Project organized biodiversity 

baseline surveys. These surveys have the following functions: 

- To inform the management plan and management implementation; 

- To form the basis of long-term biodiversity monitoring, so as to assess the impact of 

improved management; 

- To provide a basis to apply for World Heritage designation for the extended PNKB NP for its 

biodiversity values. 

 

In this context, this survey of the mammals of Phong Nha ï Ke Bang NP was carried out, focusing 

particularly on little studied taxa (rodents, insectivores and small carnivores) and on the newly added 

extension area of the Park in its northwest.  

 

 

1.3 PNKB physical structure and climate 
 

PNKB NP is located in Quang Binh Province, North Central Vietnam. The PNKB NP is situated 

within Truong Son Range, which is also known as the Annamite Mountain Range. The Truong Son 

range is recognized as globally significant for biodiversity.  It is a transitional region between the 

subtropical communities of the North and the tropical ones of the South, and it harbors many endemic 

species (Vu Van Dung et al. 1993, Pham Mong Giao et al. 1998, Timmins et al. 1998, Averyanov et 

al. 2000, Ziegler et al. 2009). PNKB NP together with Hin Namno NCBA in Laos PDR constitutes the 

largest protected area of karst habitat in mainland Southeast Asia. The biodiversity of undisturbed 

limestone ecosystems under wet tropical conditions, including cave systems, is often highly diverse, 

and PNKB is an outstanding example of this principle.   

 

Climate in the PNKB region is tropical and humid, but locally influenced by the Hai Van Pass 100 km 

south of the Park, which prevents warm monsoon weather of southern Vietnam from moving freely 

northwards and results in cold cloudy winters. In addition summer months are made rather arid 

because of hot winds that blow from Lao PDR, and surface rivers partly dry up. In the karst system, 

which covers more than half of the total project area, the topography is strongly divided and difficult 

to access. Otherwise slopes remain moderate in the 25-30% range apart from a few narrow alluvial 

valleys where rivers stay above the land surface. In the karst area, most rivers have dropped below 

ground level forming long riverine cave systems. Soils are mostly feralites with poor to medium 

fertility, except in narrow alluvial bands in valley bottoms and on the Bo Trach lowland plain. Much 

of the project area is covered in limestone rendzina. 

 

Forest cover over the whole project area is very high, variously estimated at >90% but including 

significant open or bare forest lands in the buffer zone. Nine forest types are recognized. Most of the 

karst area is covered in limestone forests with lower tree density, volume and diversity than the 

lowland non-limestone evergreen forests. Vegetation and plant surveys describe PNKB NP as a global 

center for plant diversity (Kuznetsov & Luong 2001 in GFA 2006). Habitats such as primary broad-

leaved plus mixed broadleaf and coniferous forests on rocky limestone and primary broad-leaved 

forests on high mountains composed with silicate rocks are especially diverse and very rich in orchids 

including numerous endemic forms. About 2,651 vascular plant species have been recorded in PNKB 

NP, of which about 116 species are nationally and/or globally threatened (Luu Minh Thanh, 2009). 

 

Fauna in PNKB NP is correspondingly very diverse. About 139 mammal species, 390 birds, 93 

reptiles, 45 amphibians and 162 fish species have previously been recorded. Out of these, about 88 

species were listed in the Vietnam Red Data Book (2007), 73 species are listed in the 2011 IUCN Red 
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List and 14 species are endemic to Vietnam (Nguyen Xuan Dang, 2011).  All in all, PNKB NP 

protects an outstanding refuge of biodiversity for Asia and the world. 

 

1.4 Previous biodiversity survey work on mammals in and 

around the PNKB NP 
 

Several faunal surveys in and around PNKB NP were conducted before the year 2000, by Birdlife 

International (Eames et al., 1994), Word Wide Fund for Nature - WWF (Le Xuan Canh et al., 1997; 

Do Tuoc & Truong Van La, 1999), Fauna & Flora International - FFI (Nguyen Xuan Dang et al., 

1998; Timmins et al., 1999) and the Vietnam-Russian Tropical Centre - VRTC (VRTC-WWF, 1999). 

Biodiversity surveys focusing on mammals in PNKB seemed to be most intense in the five year 

period 1997-2002, when it was proposed that the reserve be upgraded to national park status. Previous 

surveys of mammals in the area focused mainly on primates, felids and ungulates (Le Xuan Canh et 

al., 1997, Nguyen Xuan Dang et al., 1998, Do Tuoc and Truong Van La, 1999, Kouznetsov et al., 

1999, Timmins et al., 1999, Pham Nhat and Nguyen Xuan Dang, 2000, Meijboom and Ho Thi Ngoc 

Lanh, 2002). Mammal records of these studies were summarized by Meijboom and Ho Thi Ngoc 

Lanh (2002) in a report "Fauna, Flora in Phong Nha ï Ke Bang and Hin Nam No" under the LINC ï 

WWF Project.  

 
Before the surveys reported here, there had been little data collected on rodents, insectivores or small 

carnivores in Phong Nha ï Ke Bang. This is the consequence of a lack of recognition of these groups 

as a conservation priority. Previous studies did confirm the presence of most species of carnivores and 

ungulates now known from the area, but the status of the populations as well as key habitats and 

distribution areas were poorly recorded and described in the reports.  

 

In contrast, primates have been more comprehensively studied, as they fall within the priority 

conservation group of the Park. However, even the information on primates was still poorly 

documented, and only minor attempts were made to collect solid data on loris as part of a general 

primate survey in PN-KB.   

 

Very few records of insectivores and rodents were obtained during past surveys;Only 3 species of 

insectivores and 29 species of rodents were recorded in PNKB NP by these surveys (see Annex 2 for 

the list of recorded species).  Between 2000 and 2011, there was almost no study of Insectivores and 

Rodents in and around PNKB NP except 2 short surveys on small mammals conducted by the 

Institute of Ecology and Biological Resources (IEBR) in 2007-2008.  Although a few specimens of 

insectivores and rodents were collected during these surveys, they remained without completed 

taxonomical identification. These specimens were examined by the current team and the data were 

incorporated in this report, together with data from new surveyscarried out in 2011. 

 

2. Objectives and scope of the survey 

2.1 Aims and objectives 
The aims of the current biodiversity surveys are to inform long-term protected area management and 

provide information to establish a baseline for monitoring diversity and assessing the impacts of the 

PNKB NP region project in the future. 

The specific objectives of the survey of nonvolant mammals were to:   

- Improve the technical skills of the Scientific Research and Rescue Centre and Forest 

Protection staff through ñon-the-job trainingò; 
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- Determine the presence/absence and abundance of small carnivore species, especially that of 

rare and endemic species of regional and global value in PN-KB; 

- Identify and locate rodent and insectivore biodiversity values that must be protected and 

conserved within PNKB NP as a World Natural Heritage site; 

- Provideinformation about the location of mammalianbiodiversity to assist with zoning of 

PNKB NP; 

- Provideinformation about mammalianbiodiversity for management planning, by defining their 

habitat preferences and threats to them; 

- Analyze threats relevant to nonvolant mammals in the survey areas; 

- Establish a baseline for monitoring biological diversity, information that in turn can then in 

turn  be correlated with threat levels (hunting, snaring), and thus; 

- Establish a biological baseline for assessing the impacts of the PNKB NP Region Project; 

- Offer recommendations to improve the conservation measures for nonvolant mammals in PN-

KB National Park.  

In addition to the general aims and objectives of the FFI-led biodiversity survey, the camera trap 

survey group had additional specific objectives:   

 

- Conduct pre-surveys to inform the development of the survey methodology, and to adapt the 

survey implementation plan specifically for camera trapping; 

- Develop training material, datasheets, data collection forms and a field survey guide manual 

for camera trap survey.  

The aims of the gibbon surveys also included two specific objectives:   

 To determine the presence/absence and abundance of gibbon for monitoring gibbon 

population.  

 Establish a biological baseline on the gibbon population for assessing the impacts of the 

PNKB NP Region Project.  

 

2.2 Scope of the surveys 
 

The surveys covered key areas of the newly added extension area of the protected area, as well as 

lesser studied areas of the original PNKB NP World Heritage Site. Each survey team focused on a 

particular taxon or methodology.  The Small Carnivore and Loris team focused onweasels, civets, 

mongooses and their relatives, (MUSTELIDAE, VIVERRIDAE and HERPESTIDAE) and loris 

(Nyctycebus sp.).  The Insectivore and Rodent team focused on those two taxa, the primate team 

focuses on obtaining a density estimate of gibbons, while the Camera Trap team focused on larger 

mammals.Because higher primates were the focus of several previous surveys in the Park, therefore 

this survey did not focus intensively on these species.  However, occasional records on these species 

were recorded as well, particularly by the Small Carnivore and Loris and the Gibbon survey team. 

Bats were the subject of a previous survey, and were not considered in this survey. 

 

Data collection for small carnivores was carried out in both day and night time through daylight 

transect and nocturnal transect surveys. Survey time for loris was limited to the night-time due to the 

typical activity cycle of loris.  Due to limitations of time (ten days for each survey area), and a large 

number of species (around 20 species of small carnivore and 2 species of loris), the survey focused 

mainly on verifying the presence of species, as well as estimating relative abundance of the focal 

species when possible.  

 

Outputs of the Small Carnivore and Loris Team included: 
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- Pre-survey report to inform the development of the survey methodology, and to adapt the 

survey implementation plan specifically for monitoring of small carnivores and loris. 

- Training material, datasheets, data collection forms and a field survey guide manual for small 

carnivores and loris.  

- Three field surveys for small carnivores and loris in Hoa Son, Thuong Hoa (Minh Hoa 

district) and Xuan Trach (Bo Trach district) communes.  

- A one-day training course focusing on small carnivore survey methodology, species 

identification, use of field survey equipment, and use of datasheets and data collection forms 

for the staff of the Science Research and Rescue Centre and rangers of PNKB.  

 

The scope of the survey on rodents and insectivores was to: 

- Make a preliminary assessment of the abundance of rodents  and insectivoresspecies, 

especially that of rare and endemic species of regional and global values; 

- Develop a list and a distribution map of threatened and rare rodents and insectivore species. 

- Initiate the development of a database on rodents  and insectivores biodiversity for National 

Park; 

- Suggest protection, management and utilization measures for rodent and insectivore 

biodiversity values of a natural World Heritage. 

Outputs of the survey on rodents and insectivores were to: 

- Survey scoping report,comprisingspecific survey locations, survey means, field survey 

methods, sampling techniques/methods, data processing and analysing methods, resources 

plans,and implementation plans; 

- Report on survey results,comprising summary, overall goals and specific objectives, 

background information, contents and methods, results and comments, cconclusions and 

recommendations, references, andannexes; 

- Training materials, research and field survey guide manuals, comprising  specific guides on 

research, survey and sampling methods, field skills as well as data analyzing and processing 

methods; 

- Hard and soft copies of distribution map for valuable and rare species, photographs and 

specimens collected or obtained during the surveys, digital database incorporating 

comprehensive survey information that can be used for long term management. 

 

The scope and outputs of the survey on gibbon were to: 

 

- To determine the gibbon population in the survey area included Thuong Trach, Thuong Hoa 

and Hoa Son.  

- Develop a distribution map of gibbon in surveyed areas.  

- Initiate the development of a database on gibbon for long-term monitoring. 

- Suggest protection, management and monitoring measures for gibbon population within PN-

KB National Park. 

3. Overview 

3.1 Small carnivores and loris: Overview 
 

Small carnivores are a group of animals that are mostly nocturnal and semi- or entirely arboreal. They 

often range widely and occur at low densities, and tend to be solitary.  Due to their typical behavior 

and activity patterns, small carnivores are considered to be one of the more difficult animal groups to 

study. The biological, economic, and cultural significance of these groups have been well documented 
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(Schreiber et al., 1989). In Vietnam, the economic value of small carnivores is well-known through 

widespread illegal hunting and the trade of wild animals nationally and locally (Roberton, 2007, Long 

and Minh Hoang, 2006, Nguy°n MӴnh H¨, 2004, Roberton, 2004). Illegal hunting and trade has led 

this group of animals to become one of the most threatened groups in Vietnam. Moreover, due to high 

prices and high demand from the bushmeat market for this group of animal, numerous snare traps and 

hunting teams have been scouring the forest for small carnivores, particularly civets and otters, in 

order to fulfill the demand. During our survey in PNKB, we noted that small carnivores are the most 

frequent species captured by snare trap. In addition, the civets (here represented by Paradoxurus 

hermaphroditus, Paguma larvata, Arctogalidia trivirgata, Arctictis binturong) are the preferred 

species for local hunters as the price for these species can reach approximately $60 per kilo at local 

wildlife retailers in Hoa Son, Thuong Hoa and Xuan Trach communes. For wild mammals, this is 

second only to the price of pangolin (Manis spp.). 

 

Hunting and the wildlife trade have created many difficulties for study of small carnivores, as their 

population has been severely reduced by illegal hunting, particularly through snare traps. In addition, 

frequent hunting has made the animals more aware of human presence, and has restricted their ranges 

to more remote or difficult terrain. Taken together, these difficulties made it difficult for the team to 

record small carnivores during the survey.  

 

Wildlife hunting and habitat destruction has decimated the wildlife fauna in Vietnam (Vietnam's 

Government 2004, MoNRE, 2005).  Most small carnivore species, especially those species of high 

economic value, have been significantly reduced in number and habitat area, and 10 species of small 

carnivores are considered threatened or are too poorly known to assess (IUCN Redlist, 2012;Table 4).  

Three additional species are considered at Lesser Risk, but their populations are believed to be in 

decline worldwide. 

Table 4A list of globally threatened or near-threatened species of small carnivores in 

Vietnam 
No. Scientific name Common name VRDB 

(2007) 

IUCN RL (2012, 

Ver 3.1) 

1.  Arctonyx collaris Hog Badger   NT 

2.  
Melogale personata 

Large-toothed Ferret 

Badger  

 
DD 

3.  Lutra lutra Eurasian Otter  VU NT 

4.  Lutrogale perspicillata Smooth-coated Otter  EN VU A2acd 

5.  Aonyx cinerea Asian Small-clawed Otter  VU VU A2acd 

6.  Viverra zibetha Large Indian Civet   NT 

7.  Viverra megaspila Large-spotted Civet  VU VU A2cd+3cd 

8.  Arctictis binturong Binturong  EN VU A2cd 

9.  Chrotogale owstoni Owston's Civet  VU VU A2cd 

Note: VRDB ï Vietnam's Red Data Book (2007), IUCN RL ï IUCN Redlist (2012). CR ï Critical 

endangered, EN ï endangered, VU ï Vulnerable, NT ï Near threatened, DD ï Data deficient. 

 
Two species of loris arethe only nocturnal primate taxa known to occur in Vietnam. Due to their 

highly nocturnal and arboreal behavior, studies on loris require a good understanding of their behavior 

and habitat, as well as skill in use of spotlights.  The difficulty of tracking the animals in high karst 

terrain such as that found in PNKB NP has meant that previous documentation on loris in PNKB was 

sparse. Previous studies had difficulty in recording the species in the field, suggesting that the 

population of loris in PNKB is generally quite low (Haus et al., 2009, Le Trong Dat et al., 2009, 

Timmins et al., 1999). 
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3.2 Rodents  and insectivores: Overview 
 
Among the 29 orders of extant world mammal fauna, that of Rodents (Rodentia) has the highest 

species diversity, with about 2,277 known species, accounting for about 42% of all known mammal 

species worldwide (Wilson et al., 2005).  Asone of most abundant animal groupsin tropical forest 

ecosystems, occupyingvarious habitat types, all forest stories and also the underground environment, 

rodents play very important roles in maintaining tropical forest ecosystems health. They consume 

botanical and zoological materials and, in turn,serve as an important food source for many animals in 

the forest. They participate in various ecological processessuch as pollination, seed dispersal, 

carnivorous, etc.  Locally, many rodent species also have high economical values (for food, traditional 

medicines, etc.). 

 

Insectivores (Insectivora) arealso a high species diversity group. About 452 insectivore species of 55 

genera are known, accounting for 8.3% of total world mammal species number. Formerly, Insectivora 

includedboth Erinaceomorphs (Hedgehogs, Gymnures) and Soricomorphs (Shrews, Moles, 

Selenodons, Nesophontes). However, recent genetic studies show the paraphyletic nature of 

theInsectivora, and the two orders arenow separated instead (Wilson et al., 2005). Very little is known 

about the ecology of insectivores. Insectivores inhabit various habitat types such as montane forests, 

mangrove forests, grasslands and agricultural upland fields. They forage in the ground forest storey 

and also underground, feeding mainly on small insects and their larvae and eggs (Dang Huy Huynh et 

al. 2007). 

 

Biodiversity assessment of rodents and insectivores often isdifficult  due to their cryptic behaviours 

andtaxonomic identification problems. Due to high morphological similarity, several taxa can not be 

identified by a traditional morphological approach, and this leads to an underestimate of full 

biodiversity values of study fauna.Resent use of principal component analysis methods (PCA)and 

genetic molecular analysis show that actual taxonomic diversity of rodents and insectivores is much 

higher than those estimated by traditional morphological classifications (Oshida et al. 2000, Oshida et 

al. 2001, Motokawa 2004,  Motokawa 2005, Kawada 2005, Sanchez-Villagra et al. 2006, Balakirev 

2009). 

 

Rodent fauna in Vietnam is rich and diverse. About 70 species belonging to 29 genera and 5 families 

have been described (Dang Ngoc Can et al, 2008, Nguyen Xuan Dang et al, 2010). Nevertheless, the 

fauna is still poorly studied. Many species were recorded only during recent decades (Lunde et al. 

2003, Lunde et al. 2004, Jenkins et al. 2005, Abramov 2008) and new species will continue to be 

discovered in future studies.Insectivore fauna in Vietnam is also poorly studied. Only 24 species of 13 

genera have been recorded sofar.  Future studies will discover more species of the fauna in Vietnam 

 

Wildlife hunting and habitat destruction hasdecimated the wildlife fauna in Vietnam, including 

Insectivore and Rodents(Vietnam's Government 2004, MoNRE, 2005).  Many rodent species, 

especially, species of high economic value, have been significantly reduced in number and habitat 

area, and 8 speciesof are faced with the danger of extinction or are two poorly known to 

assess(Vietnam's Red Data Book, 2007; IUCN Redlist, 2011; Table 5). 

Table5 A list of threatened species of rodents in Vietnam 

No. Common name Scientific name VRDB(20

07) 

IUCN RL 

(2012) 

10.  Black Giant Squirrel Ratufa bicolor  VU NT 

11.  Hairy-Footed Flying Squirrel Belomys pearsonii CR DD 

12.  Particoloured Flying Squirrel Hylopetes alboniger  VU  

13.  Grey-Cheeked Flying Squirrel Hylopetes lepidus VU DD 

14.  Phayreôs Flying Squirrel Hylopetes phayrei VU  

15.  Lesser Giant Flying Squirrel Petaurista elegans EN  



Report on surveys of mammals, gibbon and lorises of Phong Nha ï Ke Bang 

 15 

 

16.  Red Giant Flying Squirrel Petaurista philippensis  VU  

17.  Finlaysonôs Squirrel Callosciurus finlaysonii  LR  

18.  Horse-tailed squirrel Sundasciurus hippurus   NT 

19.  Millard's Rat Dacnomys millardi  DD 

20.  Lesser Marmoset Mouse Hapalomys delacouri  VU 

Note: VRDB ï Vietnam's Red Data Book (2007), IUCN RL ï IUCN Redlist (2012). CR ï Critical 

endangered, EN ï endangered, VU ï Vulnerable, LR ï Low risk, NT ï Near threatened, DD ï Data 

deficient. 

 

3.3 Camera Trapping: Overview 
 
Despites the fact that PNKB National Park is one of the most important biodiversity strongholds in 

Vietnam, there has been relatively little research work on mammal species.  Research in this region 

has predominantly given priority for primate species and, research activity for other mammal species 

seems to be neglected. There are several reports and surveys that provide a good picture of the 

primate species in the Park, their distribution and the threats to them (see Table 6).  Reports on other 

mammal species mainly focus on identification. Camera trap surveys could provide a much better 

understanding on the large mammal populations of Phong Nha ï Ke Bang, perhaps better than any 

other method of survey. 

Table6 List of mammal reports for Phong Nha Ke Bang 

No. Target group  Related documents 

1 Primate  (Nguyen Xuan Dang et al., 1998, Pham Nhat and Nguyen Xuan 

Dang, 2000, Le Trong Dat et al., 2009, Le Xuan Canh et al., 1997, 

Do Tuoc and Truong Van La, 1999, Kouznetsov et al., 1999) 

2 Other mammals    (Nguyen Xuan Dang et al., 1998, Timmins et al., 1999, Pham Nhat 

and Nguyen Xuan Dang, 2000, Le Xuan Canh et al., 1997, Do Tuoc 

and Truong Van La, 1999, Kouznetsov et al., 1999, Le Khac Quyet 

et al., 2002) 
 

Camera-traps have been used for documentation of wildlife, especially terrestrial animals, since the 

early 1900s. As soon as they were introduced, the technology had a significant scientific, conservation 

and management advantage for survey and monitoring of a wide range of species from large animal 

such as elephants to the smallest mammals and birds (Shiras, 1906; Seydack,1984; Karanth, 1995). 
 

The recent advent of inexpensive thermal and infrared sensors and digital cameras has improved the 

camera trap advantage to a new height of effectiveness, especially for nocturnal tropical animals. The 

price for has been reduced significantly, which provides a great help for applying this technology in a 

wider range, especially in developing countries such as Vietnam. 

 

In Vietnam, camera trapping was introduced in the early 1990ôs, first to monitor the Javan Rhino in 

Cat Tien National Park (Schaller et al. 1990; Bui Huu Manh, 2001). The result of the Java Rhino 

camera trapping made a good impression of the application of the new method in Vietnam, where 

many species of animal are under serious threat of hunting, habitat lost and population decline, 

making them very difficult to track and assess by ordinary survey methods. Since then, camera 

trapping has been used in many other places throughout the country. For instance, camera trapping 

survey in Pu Mat National Park in late 1990 has successfully photographed some globally endangered 

mammals in the park such as Indochinese Tiger (Panthera tigris corbertii), Saola 

(Pseudoryxnghetinhensis), and Annamite Muntjac (Muntiacus truongsonensis) (SFNC, 2001). 

Camera trap surveys in Bi Dup Nui Ba National Park confirmedthe presence of endangered Large-

antlered Muntiac (Muntiacus vuquangensis) and many other important species (Bi Dup-Núi Bà 
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national park, 2011)In the most recent use of camera trapping, the CEPF has been intensively using 

the technique to verify endangered pheasantsin Quang Binh and Quang Tri Provinces, recording a 

significant number of other endangered animals at the same time (Nguyen Ngoc Tuan, 2012).  

 

Prior to this camera trap survey, two previous camera trap surveyswere attempted in PNKB National 

Park during the period 2001-05, undertaken by FFI Vietnam. However, there was no significant 

record from the effort and there is no report available on this activity. The most recent activity was 

made in 2010 by PNKBôs staff. The survey focused only on the pheasant group (Phasianidae) with 

only five camera units. The survey produced a good record on the presence and population of the 

Siamese Fireback Pheasant Lophura diardi (Le Thuc Dinh et al., 2010). 

 

 

3.4 Gibbons: Overview 
 

Previously, there were considered to be two taxon / sub-species of White-cheeked Crested Gibbon 

(Nomascus leucogenys) in Vietnam; N. leucogenys siki and N. leucogenys leucogenys (Pham Nhat, 

2002).  More recently N. siki was provisionally classified as a subspecies of N. leucogenys (Roos et al, 

2007). However, a recent DNA analysis proposes the species be separated as N. leucogenys and N. 

siki which in turn has a northern form (with white cheeks) and southern form (with yellow cheeks) 

and the dividing line between these two forms is east to west between Bach Ma National Park and 

Phong Dien Nature Reserve of Thua Thien-Hue (Thinh and Roos, pers.comm. 2008). According to 

this study the gibbon in Phong Nha-Ke Bang NP is the Nomascus siki northern form. However, recent 

work by Nadler et al. suggests that these southern populations may in fact be another new species, N. 

annamensis, the Northern Yellow-checked Gibbon.  If so, this would mean that PNKB may be the 

most important remaining range area for N. siki(Nadler et al., in lit.). 

 

Recently, this separate species was named the Southern White-cheeked Crested Gibbon Nomascus 

siki and is listed as Endangered in the IUCN Red List of Threatened Species (IUCN, 2012), in 

Appendix I in CITES (2011); as Endangered in the Red Data Book of Vietnam (2007) and Group IB 

in Government Decree 32 of Vietnam (2006).  

 

Considering the distribution of gibbon species from north to south in western Vietnam, N. leucogenys 

has a natural distribution in northwest Vietnam from Lai Chau and Son La provinces (western side of 

the Black River) to Thanh Hoa and Nghe An provinces (north of the Ca River) while N. siki is 

distributed south of this, from Nghe An (south of the Ca River), Ha Tinh, Quang Binh, Quang Tri, 

Thua Thien-Hue (north of Hai Van mountain pass; Geissmann, et al., 2000; Dang Ngoc Can, et al., 

2008). N. siki may even extend to southern Quang Nam and northern Kon Tum, overlapping with 

some of the natural distribution areas of the Yellow-cheeked Crested Gibbon  N. gabriella (Nadler, et 

al., 2000; Nadler, et al., 2008; Dang Ngoc Can, et al., 2008). However, these southern populations 

may in fact belong to N. annamensis (see above). 

 

Several surveys had recorded N. siki in areas of in PN-KB NP (Nguyen Xuan Dang et al., 1998; Pham 

Nhat and Nguyen Xuan Dang, 2000; Pham Nhat, et al., 2000; Pham Nhat, 2002; Van Ngoc Thinh, 

2008; Haus, et al., 2008) and adjacent areas (Le Trong Dat, et al., 2006). Most recently in 2009, there 

is a separate gibbon census had been conducted in U Bo area of PN-KB NP for an overview assessing 

the gibbon population here (Le Trong Dat, el al., 2009). 

 

http://en.wikipedia.org/wiki/Phasianidae
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4. Methods 

4.1 Small Carnivores and Loris: Methodology and survey 

locations 
4.1.1 Survey methods: Small carnivores and Loris 
 

Interview survey 

 

Interviews were conducted in village numbers 3,4, and 5 of the Xuan Trach Commune (8 villagers); 

in On and Yen Hop villages of Thuong Hoa commune (7 villagers); and in Dang Hoa village of Hoa 

Son commune (5 villagers). The interviews focused on the experience of local hunters and foresters 

who often go to the forest to collect wood, and carry out occasional snare trapping, in close proximity 

to the survey areas.  

 

Key informant semi-structured interviews were carried out. The team focused on the intervieweesô 

knowledge of focus species, such as their presence and absence in the area and short descriptions of 

the species. Guide books such as the Field Guide to the Large Mammals of Vietnam(Parr and Hoang 

Xuan Thuy, 2008), the Field Guide to the Key Mammal Species of Phong Nha-Ke Bang(Pham Nhat 

and Nguyen Xuan Dang, 2000), and the Identification Guide to Protected Species of Vietnam were 

used to assist in identification of species during the interviews. 

 

Interviewees were asked to provide information on local hunting (method, preferred time, preferred 

species, price, and trade networks) and consumption of wildlife, focusing particularly on hunting and 

snaring of small carnivores and loris. This information is vital for the post-survey report and analysis 

of the threats to wildlife in the area.  

 

The interviews also focused on collecting information on the most recent records of small carnivores 

and lorises found in the survey areas, and on information about the forest areas that would be most 

appropriate for the survey teamôs work.  Information was collected on forest type, presence of focus 

species in the area, dominant terrain, accessibility, and time of travel to get to the area. This 

information was crucial for planning of the field work.  

 

Diurnal transect survey 

 

A total of 30 diurnal transect surveys were made in the three survey areas. Diurnal surveys are aimed 

mostly at observing diurnally active small carnivore (martens, mongooses, weasels, badger). 

However, the diurnal transects were also the most important way to record sign of (tracks, 

droppingsé) of small carnivores during the survey.  

 

The transects were not selected randomly, but generally followed a compass direction. Most of the 

transects were established on existing old jungle trails, logging trails, and even on existing hunting or 

old snare trapping lines. Due to the rugged karst terrain of the survey area, the transects were 

established mostly at the bottom of valleys or parallel with the limestone mountain range. Transects 

were also made along streams, both to target otters, and also to opportunistically observe other small 

carnivores, as the soft sand and mud often preserved footprints and animal tracks better than dry soil 

or rocky terrain. The terrain limited the length of the transects to a distance of 1-3 km, as they were 

otherwise interrupted by ridge and karst terrain.  

 

The diurnal transect survey protocol was as follows: two surveyors quietly walked along the transect 

at a speed of 500m to 1000m per hour, carefully searching the ground, fallen trees and canopy for 

sight of or tracks of small carnivores. Sightings such as tracks, droppings, feces, and footprints of 
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focus species were all carefully noted in the transect datasheet, with UTM and photo reference. 

Occurrence of other mammals and endangered species of animal were also noted on the datasheet. 

The diurnal transect survey time was limited from 0600 to 1100 and 1500 to 1800 when animals are 

most active and the light is clear enough to identify animal tracks.  

 

Human impact data was collected simultaneously. Any evidence of illegal logging, hunting, or 

collection of non-timber forest products was noted in a human impact datasheet for each survey 

transect.  

 

Nocturnal transect survey  

 

A total of 23 nocturnal transect surveys were made for the three areas. The nocturnal transects were 

mostly made in the areas where the diurnal transect surveys had indicated new evidence of small 

carnivores in the area (i.e, it was not random). Old trails, dry streams, and snare trap-lines, all of 

which provided good space for moving and observing the forest canopy, were selected and marked for 

the nocturnal survey. The nocturnal transect lengths were similar to those of the diurnal transects, 1-

3km.  

 

The nocturnal transect survey were as follows: two surveyors quietly walked 15 to 20m apart at a 

speed of 500m per hour. Using a headlamp (Petzl 4.5v Zoom, Petzl 6v Duo headlamps and Pelican 6v 

spotlight), they carefully searched the ground and canopy for a sightings of eyes. Once an animal was 

sighted, a stronger spotlight (6V Pelican spotlight) was used to highlight it, then binoculars (10x40 

Carl Zeiss) were used to help species identification. In addition, the team used a camera (Nikon 70-

300mm lens and SB-800 Speedlight) to take pictures of the animals observed. Most of the pictures 

taken were of good quality, and could be used to provide reference for species identification. The 

nocturnal transect survey time was limited from 1900 to 2100 during the full-moon phase (after which 

the moonlight got too bright), and from 1900 to 2400 for other dayswith no fullmoon. The average 

nocturnal survey time per night was 4 hours for each of 2 groups of surveyors. All animal sightings 

were carefully noted in the nocturnal transect survey datasheet as well as other relevant information, 

such as UTM coordinates, date, time, weather, name of surveyor, and moon phase (see Appendix 5a). 

 

Data analysis  

 

All recorded information noted in the datasheets was documented with detailed coordinates to allow 

future site identification, analysis, and further monitoring. The abundance of small carnivores and 

loris was assessed on a three point scale based on encounter frequency, and taking into account the 

appropriateness of methods to detect a species, and other factors including ecology that affect a 

speciesô observability. This was a method that was successfully used in a previous assessment of the 

Conservation Importance and Conservation Priorities of the Phong Nha-Ke Bang (Timmins et al., 

1999). 

 

Human impact information was also analyzed in this report in order to provide a clear description of 

impacts and threats associated with small carnivore and loris conservation in Phong Nha ï Ke Bang. 

 

 

4.1.2 Survey area: Small carnivores and loris 
 
The survey area was selected based on the results of pre-survey activities with appropriate 

consultation with the park (see attached pre-survey report). Three survey areas were selected, namely 

Ma Rinh Moi (Hoa Son), Hang En-Ma Ma (Thuong Hoa), and Hung Dang-Ca Tot (Xuan Trach).  

 

The Ma Rinh Moi area, Hoa Son commune (extended area).  
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This area is situated northeast of the Hoa Son commune in the extension area of PNKB NP and shares 

its border with the Minh Hoa State Forest Enterprise (SFE) to the East. It is at the southern end of the 

SFE, where there is little impact from hunting and logging. Vegetation cover includes primary 

limestone and lowland evergreen forest. No survey was conducted in this area before. According to 

the information provided by both forest rangers and local people of Hoa Son commune, this area is an 

important area in terms of biodiversity as it is located away from residential areas and is difficult to 

access. To access this area, the team left from Dan Hoa village passing Ma Rinh Cu (Hoa Son SFE) 

and then arrived at Ma Rinh Moi after about 8-10 hours walking. Two camps were established in the 

area during the survey. 

 

Hang En-Ma Ma area, Thuong Hoa commune (extended area) 

 

This area is southeast of Thuong Trach Commune, within the extension area of the PNKB NP.  In this 

area there is a large cave with a colony of swallows or swifts (hence the name Hang En). Vegetation 

cover includes primary limestone and lowland evergreen forest. No survey was conducted in this area 

before. According to the information from the local commune, the Hang En and its adjacent area is 

the most important area for animals in Thuong Trach Commune. However, recently people have 

gotten to know this area better, and some have entered to hunt and set snare trap. The area is well-

known by local people, especially local hunters and loggers. The area is formed by a series of flat 

valleys that connect with each other, and were probably once cultivated by local people but are mostly 

abandoned now. To assess this area, the team departed from the On village and walked southeast for 

about 5-6 hours. Twocamps were established in the area during the survey.  

 

Hung Dang- Ca Ton, Xuan Trach Commune (data deficient area of the PNKB NP WHS) 

 

The Hung Dang-Ca Ton area is in the northeast corner of the PNKBNP World Heritage Site. The area 

is considered as a data deficient gap in the park, as very few surveys have been made here. The area 

presents karst terrain with a very narrow and rocky valley. Much of the valley, especially around 

Hung Dang and Cat Tot, is seasonally flooded (September to November). However, in other months 

the areas suffers a shortage of water due to its karst terrain. This area is also well-known by most of 

the local people as their primary hunting area. Two camps were established in the area during the 

survey.  

 

 

4.1.3 Survey effort:  Small carnivores and loris 
 
A total of 23 nocturnal transects and 30 diurnal transects.  Table 7 shows the survey effort for each 

site. 

Table7 Transect survey effort 

Location Nocturnal transects Diurnal transects 

Ma Rinh Moi, Hoa Son Commune 5 11 
Nag En- Ma Ma, Thuong Hoa 

Commune 13 13 
Hung Dang-Ca Ton, Xuan Trach 

Commune  5 6 

Total  23 30 

 
 

 



Report on surveys of mammals, gibbon and lorises of Phong Nha ï Ke Bang 

 20 

 

4.2 Insectivores and Rodents: Methodology and survey 

locations 
4.2.1 Survey methods: Insectivores and rodents 
 

A pre-survey trip was conducted from 21-24 July 2011 in the new extended area and adjacent core 

zone of PNKB NP, namely, Dan Hoa, Hoa Son, Thuong Hoa, Hoa Son and Thuong Trach communes, 

which the KfW Project specifically requested to be surveyed. The aim of the pre-survey was to 

identify survey sites and to develop appropriate survey methodology andwork plan.As a result, the 

following methods and survey sites wereselected for the main survey. 

 

Å Trapping specimens 

 

A variety of small mammal traps, including live cage traps and snap-traps were used to collect as 

many species as possible. Traps were set where small animals are likely to occur such as on liana and 

tree branches (about 5-10 m high), in dense vegetation, and along animal pathways. Each trapline 

consists of 30-50 trap sites and distance between two consecutive traps was about 10m for on-ground 

traps and 20m for on-tree traps. The type of trap employed and the length of time that a trap was 

allowed to remain in one place depended on the judgment of the trapper. Traps were baited with 

cassava, banana and pineapple. All traps were checked every day to collect trapped animals and 

replace bait. 

 

Pitfall traps were used mainly for capture of insectivores (shrews). Pitfall traps consisted of plastic 

buckets 40 cm deep and 30 cm in diameter, buried flush with the ground surface.  Pitfall traps were 

set in traplines in conjunction with a plastic drift fences to increase capture capacity. All traps were 

checked every day to collect trapped animals.  

 

From all captured animals, the following information was taken: species identification; standard body 

measurements including TL (total length), HB (head & body length), T (tail length), HF (high foot 

length), E (ear length) and Wt (weight); sex, age and reproductive status; DNA samples (from footpad 

or tail-tip blood) and photographs; along with other supplementary information such as micro-habitat, 

capture date, location coordinates and elevation, etc.   

After obtaining all necessary information, the animals were released back to places where they were 

caught. Because it is difficult to get exact species identification of rodents and insectivores, 2 - 4 

specimens (2 males and 2 females) of each species were used to prepare voucher specimens for 

further identification in laboratory. Pregnant or lactating animals were not collected as voucher 

specimens. 

 

Two types of voucher specimens were prepared: Dried skin & skull specimens and fluid whole 

alcoholic specimens. For dry skin & skull specimen preparation, the animals were humanely killed 

using diethyl ether, then the skin and skull carefully removed from the animal's carcass for 

preparation. For fluid whole alcoholic specimens, the animals were humanely killed using diethyl 

ether, and subsequently soaked and in the case of large specimens also injected with 10% formalin for 

about 24 hours prior to storage in 70% ethanol solution(see Lunde et al., 2001 for details). Each 

specimen was givena specimen tag with related information, including specimen code, common 

name, scientific name, collecting date, collecting place, map coordinates, sex, and body 

measurements.  

 

 

Å Transect survey for direct observation of diurnal species 

 

Many species of squirrels and shrews are diurnal. Transect survey methodswere used to get direct 

observation of these species as well as their signs (vocalizations, nests, sign of feeding, etc.).  In each 
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survey site, a number of line transectswere established, each 3 ï 5km long and passing through 

various habitat types.  Due to the complicated terrain and thick forest in the survey sites, existing trails 

were used as the baseline and then new transects were cut off-trail perpendicular to the baseline for up 

to 1 km. Survey time was morning (6:00 to 10:00) and late afternoon (14:00 ï 18:00).  Equipment for 

wildlife observation and recording include binoculars, cameras, pens, field books and pre-prepared 

data sheets. 

 

Å Spot-lighting survey for direct observation of nocturnal species 

 

Since flying squirrels are nocturnal, night spotlighting techniques were used to get direct observation 

of these species. Head-lamps with a low light beam were first used to search for animal eye-shine 

along the same survey routes defined for diurnal surveys.  Once the animals were detected, spotlights 

(3.5v) with a strong light beam were turned on to get better observations of the animal. Equipment 

used for wildlife observation and recording included binoculars, cameras, pens, field books and pre-

prepared data sheets. 

 

Å Species identification 

 

Species identification of rodents and insectivores were based mostly on external morphological 

characters and skull measurements using available identification manuals and by comparison with 

specimens from museums in Vietnam (Institute of Ecological Resources, National University of 

Hanoi, Education University of Hanoi, etc.). Main literature used for species identification and 

systematic references are Corbet and  Hill (1992), Dang Huy Huynh et al. (2008), Francis (2008), 

Lekagul and McNeeley (1988), Lunde et al. (2001), Smith and Yan Xie (2008) and Wilsonand Reeder 

(2005).  

 

Specimens of potentially new species were further studied using DNA sequencing techniques and 

Principal component analysis of external morphological and skull measurements. Skull measurements 

follow Musser (1979; in Pan et al. 2001).  

 

Å Relative estimate of abundance  

Capture-mark-recapture methods are commonly used techniques for estimating population size of 

rodents but were not applied in this study due to short survey duration. Single-capture trapping 

method used in this survey can only allow calculation of relative estimates of population abundance. 

Relative estimates of population abundance do not give any absolute value for population size, but 

they do allow comparisons between localities and between time periods (Aplin et al., 2003).  

Relative abundance can be measured by trap success. Trap success is calculated as number of rodent 

specimens captured (S) divided by trapping effort (Te). Trapping effortis calculated as number of 

trapsset (T) multiplied by number of nights of trapping (N). Trap success value is usually multiplied 

by 100 to give percentage of trap success: 

    E   = (S/Te) x 100 = (S/(T x N)) x 100 

Where, E is trap successin units of specimens/100 trap-nights. 

Regarding to Transect surveys, Relative abundance can be measured by encounter rate. Encounter rate 

(F) is calculated as number of animals sighted during transect survey (A) divided by total length 

actually covered on the transect (L); then multiplied by 100 to get rate per 100 km of transect length. 

F = (A / L) x 100 

Where, F is encounter rate in units of animal encounters/100km. 

Å Recording of threats 

During transect surveys on mammals, all evidence of threats to animals and habitats were recorded as 

quantitatively as possible. Recorded information on threats included: 
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- Campsites: New (<30 days) or old (>30 days), who used (hunters, forest product collectors, 

etc.), estimated number of people using 

- Gun shots: Number of shots heard, approximate location (compartment, etc.) 

- Traps/ snares: Types, number found, length of traplines, animal remains 

- Animal parts: Species name, likely cause of death (gunshot, snaring, natural cause) 

- Humanpresence: number of people seen in the protected area, tasks being carried out, purpose 

of entry, origin (where from, to village, commune,etc.) 

- Timber cutting: Number of trees felled, species name, volume of round wood, stem diameter, 

origin of persons involved. 

- Forest product harvest: Type of products (rattan, bamboo, honey), type of harvest methods 

and impact, identity of collectors, volume of products observed or confiscated. 

- Forest clearing: area (ha), forest status (primary, secondary, etc.), species of timber trees 

felled, purpose of clearing, origin of hired labors and/or owners. 

- Free ranging cattle: Species of livestock, number of individuals, attended or not, origin of 

owners. 

- Forest fire: Area burned, forest type, reasons (wild or by people). 

- Other (specified) 

 

4.2.2 Survey area: Insectivores and rodents 
 

This survey on Insectivores and Rodents was carried out in 2 locations in the new extension area and 

one location in the PNKB NP World Heritage property next to the new extension area (see map in 

Figure 1 and Annex 4a).  

 

Å Survey site 1 - The Ma Rinh Moi area, Hoa Soncommune 

 

As described above, this area is in the extension area next to Minh Hoa State Forest Enterprise. The 

camping site of the Insectivore and Rodent Teamwas locatedjust onthe boundary between 

montane/lowland forest and karst forest (0591326; 1958490, alt.650m) and the survey was conducted 

in both habitats. The montane/lowland forest was primary evergreen forest with some selected timber 

removal.The karst forest was primary forest. 

 

Å Survey site  2 ï Hang En (Swallow Cave) area, Thuong Hoa commune  

 

As described before, this area was in the extension area of the protected area.  The camp site for the 

Insectivore and Rodent team was located in a relatively flat area with secondary lowland evergreen 

forest intersected by limestone mountains and nearby primary karst forest(UTM: 0605048; 1949015, 

alt.270m). Surveys were conducted in both lowland and karst forest, but more effort was spent in 

lowland forest. 

 

Å Survey site 3 - Thung Dang area, Thuong Trach Commune 

 

The Thung Dangarea falls in the northeast of the PNKB NP World Heritage Site. There is very little 

information on biodiversity, especially on mammals from this corner of the park except a short 

primate survey conducted by staff of PNKB NP in 2008. Karst mountain and forest on limestone is 

the dominant terrain in this area. Due to the karst terrain, water is often scarce in the area, which 

makes the area very inaccessible for hunters and loggers. However, the water scarcity has actually 

saved the animal diversity in the area. To assess this area, the team departed from Cha Noi Village 

and walked for 7-8 hours. The camp site was located in the boundary between lowland/montane forest 
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and karst forest(UTM: 0614259; 1951077, Alt.340m).  The survey was conducted inboth habitats. 

Lowland evergreen  forest in this valley was affected severelyby selective timber removal, converting 

it into mixed wood-bamboo forest. Montane evergreen forest was primary forest with some selected 

timber removal. 

 

4.2.3 Survey effort: Insectivores and rodents 
The Insectivore and Rodent survey was conducted from 25 August 2011 to 23 September 2011 (see 

Annex 2e for detailed survey schedule). 

Å Trapping effort  

Detailed information about traparrangement and trapping effort are shown in Annex 2c. Summary 

trapping effort information are as follows: 

- In Ma Rinh area: 200 traps were set and 950 trap.nights were obtained 

- In Hang En area: 200 traps were set and 1,000 trap.nights were obtained 

- In Hung Dang area: 200 traps were set and 950 trap.nights were obtained 

- A total of 3,900 trap.nights were obtained for all 3 survey sites 

Å Transect survey effort 

Detailed information about transect arrangement and coverage are shown in Annex 10. Summary 

transect survey effort information are as follows: 

- In Ma Rinh area: 4 transects were set; daytime survey covered a total length of 29.4 km, and 

nocturnal survey covered a total length of 20.8 km 

- In Hang En area:3 transects were set; daytime survey covered a total length of 28.2 km, and 

nocturnal surveys covered a total length of 19.2 km 

- In Hung Dang area:3 transects were set; daytime survey covered a total length of 29.6 km, 

and nocturnal survey covered total length of 10.2 km 

- Totally, inall 3 survey sites, 87.2 km were covered by daytime transect survey and 50.2 km 

were covered by nocturnal survey 

Å Pitfalls 

Totally, 52 pitfall traps were set but only 3 specimens were caught. Frequent heavy rain during the 

survey disturbed pitfall traps greatly, resulting in their low capture efficiency.  

 

4.3 Camera trapping: Methodology and survey locations 
4.3.1 Survey methods: Camera trapping 
 
Camera trap sites were located in the area that was identified during the preliminary site survey (often 

undertaken over the first three days). The site was often the area where mammal tracks such as foot 

prints, feces (of civets), mineral licks (for ungulates), fruit trees or travel paths (of serow) were 

identified, and areas with high probability of mammal occurrence.  

 

No baits or lures were used and camera trapping areas were left undisturbed without any intervention 

such as vegetation clearance or manipulation. However semi-open and flat areas were preferred in 

order to provide a better horizontal view for the cameras. 

 

A total of 40 infrared camera trap units (Wildview, 5MP, 32 illuminated infrared beams, 4D battery) 

were provided by the project. 30 units were used for each set-time, and 10 units were kept as 

replacement units for a following set-time in case of lost or damage.  
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Cameras were set 300-400m apart depending on the conditions of the survey area.  Most of the 

areaswere long and narrow valleys, therefore the cameras were set on a long trap line rather than in a 

square block. In most of the areas, 30 cameras were set in two valleys that run parallel, in an attempt 

to maximize the records. 

 

Cameras were set 60-80cm above the general ground of the picture field, close to the height of most 

common large mammals that would occur in the area. Due to the limit of the sensorô range of 

sensitive (6m), each camera covered only an area of 20 m
2
 or less. Therefore 30 units covered 

approximately 600m
2
 or less.  

 

 

4.3.2 Survey area: Camera trapping 
 
Survey areas were selected based on the results of pre-survey activities with appropriate consultation 

with the park and previous mammal surveys (Nguyen Manh Ha and Do Tuoc, 2011, Nguyen Xuan 

Dang and Nguyen Xuan Nghia, 2011). Three survey areas were selected, namely Ma Rinh (Hoa Son), 

Da Lat (Thuong Hoa), and Hung Tri-Ca Con (Xuan Trach).  

 

The Ma Rinh area, Hoa Son Commune (extension area).  

 

As described above. 

 

Da Lat area, Thuong Hoa commune (extension area) 

 

This area is located west of On Village, Thuong Trach Commune, and falls within the newly extended 

area of the PNKB NP.  The area presents an earth hill terrain area mixed with karst and is well-known 

by local people, especially local hunters and loggers. The area is formed by a series of flat valleys at 

an elevation of 700 m above sea level.  Typical habitat was evergreen forest on both earth and 

limestone mountains.  

 

Hung Tri- Ca Con valley, Xuan Trach Commune (data deficient area of PNKB NP WHS) 

 

The Hung Tri-Ca Con areas are in the northeast corner of the PNKB NP World Heritage Site. The 

area is considered to be a data deficient area of the Park, as very few survey attempts have been made 

here. The area represents an earth hill valley that fall within and dominated by karst terrain. The 

valley is covered by evergreen forest and some parts are seasonally flooded (September to 

November). The area has a good water supply with two streams running parallel east to west that 

might provide good habitat for larger mammals. However, the area is also well-known by the local 

people as their key hunting area and source of precious wood (Dalbergia tonkinensis).  

 

4.3.3 Survey effort and limitations: Camera trapping 
 

Due to the limit of battery capacity, cameras were left 20-25 days in the field for each survey area 

then removed. So an area of 600m
2
 was surveyed continually for a period of 20-25 days (Table 8).  

 

Due to the high humidity and rain, approximately 25% of the cameras were nonfunctional when 

recovered after each survey. There were also many others problems with the sensors, therefore some 

of the cameras (about 10%) did not work during the survey period. A total 3 of cameras were removed 

and destroyed by local people. 
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Table8 Camera trapping survey effort in each area 

Survey area Number cameras Number of 

day 

Number of 

cameras lost 

Ma Rinh 30 20 2 

Da Lat 27 (three did not work while testing in 

the field and were then be removed) 

20 1 

Hung Tri-Ca Con 18 (Only 18 operational  units were 

available for the last survey) 

25 0 

Total     

 

A high level of human activity in the forest of PNKB not only caused a direct decline of the animals 

by hunting and snaring, but also created disturbance and scared the animals, making the survey more 

difficult.   

 

Limited survey time led to a low number of camera trapping records. A survey of 20-25 days (one 

battery charge) seems just enough for the animal to habituate with the presence of the camera or 

enough for the wind and humid to erase the scent that left by the survey team when searching for the 

site or setting the camera.  

 

Another reason for the low record of animals during the survey was technical issues with the cameras. 

The given camera model seems quite basic and poorly humid and water resistant. More than 25% of 

the cameras were broken after 20 days of survey in the field. In addition, the sensorsperformed poorly 

in the field with more than 15% of the cameraôs sensor malfunctioning. (See Annex 2f, 2g nd 2h 

fordetailed records).  

 

Loss of cameras by damage or removal by local people was not a serious problem during the survey. 

Only three cameras were lost or destroyed. Five cameras were discovered by local hunters (and even 

captured photos of the hunters) but were not destroyed by those people. This problem may pose 

difficulty for future camera surveys in the park. 

 
 

4.4 Gibbons: Methodology and survey locations 
 

4.4.1 Survey methods: Gibbons 
 
Auditory survey is the most effective method for gibbon population surveys (e.g. O'Brien et al.2004; 

Rawson et al. 2009; Whittaker 2005). The method utilizes a point count approach (Brockelman & Ali 

1987; Buckland et al. 2001) and takes advantage of the loud calls of gibbon groups to determine 

group numbers. As gibbons are territorial, calls coming from similar locations across days can be 

assessed to come from the same or different groups, making cumulative counts possible. 

 

A random stratified survey methodology was used to assess gibbon density and to make population 

estimates for Phong Nha-Ke Bang National Park. To meet minimum sample statistical requirements, 

at least 16 listening posts were established and used (at least 2 day collected audio survey data for 

each post). For a stratified survey, thus the density and population is estimated for each strata 

independentlyand then combined.  

 

Posts were located at least 3 km apart from each other, avoiding double counts of gibbons from 

multiple posts. An online random number generator will be used to select one square in which the first 

listening post was placed. Additional listening posts were placed in 1km2 squares at equal distances 

across the survey areas. Listening posts were placed on high points (peaks or ridges) within selected 
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squares. The precise location of each listening post within each square was chosen using a 

topographic map. 

 

Field survey is to clarify interview information and collect more detailed data such as location, 

number of groups and individuals, composition of groups etc. Basing on interview information, 

surveyors determine areas/forests and make plans for field work. 

 

Each surveyor group listened for gibbon singing from 5:00 AM until 8:00 AM then left only one 

individual who is competent at collecting and recording data at the listening post (LP). This individual 

stayed at the LP to continue listening for and observation of gibbons until 11:00 AM after this time 

this person can survey on their own to 2:00-3:30 PM. All others surveyed for group observations in 

the surrounding areas. The surveyors need to collect data on Date; Calling time (beginning and 

ending); number of singing animals (male, female, sub-adult); bearing (direction); estimated distances 

and level of loudness of the song using a three point scale: 1 near (loud); 2 clear (medium); 3 faint 

(weak). The listeners also noted any vocal features of each group, including the number of great calls 

and other features 

 

Setting up Listening Posts: LPs were on prominent terrain (top or ridge of mountain) from which 

listeners can hear gibbons over large distances (2 km or further) and from all directions. For this 

survey each LP was at least 3 km away from others. 

 

In early morning, the surveyors arrive at LPs before the time gibbons call (05:00ô) and sit at the 

listening posts with the necessary equipment and materials (compass, GPS, wrist-watch, pen/pencil 

and data forms/ tables, note book). 

 

Locations of calling gibbons were determined based on the LP/OP coordinates, directions and 

distances. Triangulation method is used to better determine positions of calling gibbon groups, at the 

same time, at least two listening posts were set up. Data from the listeners can then be compared and 

combined (see the illustration below). Surveyors used a transparent compass to record direction of 

gibbon calls. 

 

 
 

 

 

 

Method of triangulation 

 
A single listener at listening post 

LP2 
LP1 

G2 

G1 

LP 
G4 

G3 

G5 
G4 

G3 G2 

G1 
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4.4.2 Survey area and effort: Gibbons and other primates 
 
The survey area included Xuan Trach, Thuong Hoa and Hoa Son Communes.21 listening posts were 

set up to collect data, with at least 2 days for each LP in this survey (detailsof positions are provided 

in Annex 2iand Map4).  

The survey was conducted during 3 trips to PN-KB NP: 

- Trip 1: Preliminary trip to PN-KB NP for general preparation (Field Sites selecting; Planning...) 

- Trip 2: Survey training and Field surveying in Xuan Trach 

- Trip 3: Field surveying in Thuong Hoa and Hoa Son  

 

The preliminary trip was 2 days; training was conduct for 1 day, and field survey take for 27 day.  A list 

of participants is presented in Annex 10.  A summary itinerary is given in Table 9 below:  

 

Table9 Summary itinerary for the Southern White-cheeked Crested Gibbon survey  

Date Activity Location 

 
30/7-1/8/2011  Trip 1 (2 days): Preparation (Field 

Sites selecting; Planning...).  

PN-KB NP (Thuong Trach, 

Thuong Hoa, Hoa Son 

communes) 

21/8-4/9/2011 Trip 2 (13 days): Survey training 

and Field surveying 

PN-KB NP (Thuong Hoa 

communes) 

- Classroom training in PN-KB 

NP (21/8/2011). 

PN-KB NP office 

- Field surveying (22/8-

4/9/2011) 

Thuong Hoa forest 

18/9-1/10/2011 Trip 3 (14 days): Field surveying (2 

team surveying at the same time) 

- Thuong Trach forest 

(Mr.Dat's team)  

- Hoa Son forest (Mr. 

Tuoc) 
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5. Results 

5.1 Small Carnivore and Loris Survey Results 
 
This study has obtained evidence for the presence of 2 loris species, 9 species of mustelids, 9 species 

of viverrids, and 2 species of herpestids in PNKB NP. However, the team was only able to directly 

confirm (through direct observation and/or specimen collection) the presence of 13 of these 22 species 

(Table 10). The presence of other species was confirmed through interviews and critically reviewed 

records from previous surveys (see Annex 4a).  

 

Of the 22 species of loris and small carnivore, 6 are listed in Annex I (prohibited to use and exploit for 

commercial purposes), and 7 are listed in Annex II (limits to use) of the Government Decree 32 

(Decree 32/2006/ND-CP). 11 species are listed as Near Threatened, Vulnerable, or Data Deficient in 

the IUCN Red List (IUCN, 2012), which indicates high threat levels for the small carnivores and loris 

found in PNKB. 

 

The presence of 19 small carnivore species indicates that PNKB is home to the highest number of 

small carnivore species found in any protected area of Vietnam. PNKB NP should therefore be seen 

as one of the most important areas for small carnivore conservation in Vietnam, as North Vietnam 

itself was identified as one of the worldôs priority sites for small carnivore conservation (Schreiber et 

al., 1989).   
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Table10 Small carnivores and loris recorded during the survey 

No. Scientific name Common name Conservation status Record location/Evidence type  

VNRDB
1
 IUCN

2
 Decree 32

3
 Hoa Son Thuong Hoa Xuan Trach 

 PRIMATE  Primate        

 Loridae Loris        

1 Nycticebus bengalensis  Slow loris  VU VU IB Obs. Int. Int. 

2 Nycticebus pygmaeus Pygmy loris VU VU  IB Obs. Obs. Obs. 

 CARNIVORA   Carnivore        

 Mustelidae Weasels and Martens       

3 Mustela kathiah Yellow-bellied weasel  LC IIB  Spe.   

4 Mustela strigidorsa Stripe-backed weasel  LC IIB  Obs. Obs.  

5 Martes flavigula Yellow-throated Marten  LC  Cam. Int. Int. 

6 Arctonyx collaris Hog-badger  NT  Spe. Spe. Int. 

7 Melogale personata Large-tooth Ferret-

badger 

 DD  Int. Obs., Spe. Int. 

8 Melogale moschata Small-tooth Ferret-

badger 

 LC  Spe. Obs., Spe. Spe. 

9 Lutra lutra Eurasian Otter VU NT IB Int. Int. Int. 

10 Lutrogale perspicillata Smooth-coated Otter EN VU IB Int. Int. Int. 

11 Aonyx cinerea Oriental Small-clawed 

Otter 

VU VU IB Int. Int. Int. 

 Viverridae Civets       

12 Viverra zibetha Large Indian Civet  NT IIB  Int. Int. Int. 

13 Viverra megaspila Large-spotted Civet VU VU IIB  Int. Int. Int. 

14 Viverricula indica Small Indian Civet  LC IIB  Int. Int. Int. 

15 Prionodon pardicolor Spotted Linsang  LC IIB  Int. Int. Int. 

16 Paradoxurus 

hermaphroditus 

Common Palm Civet  LC  Obs., Spe. Obs., Spe. Obs., Spe. 

17 Paguma larvata Masked Palm Civet  LC  Obs. Obs. Obs. 
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No. Scientific name Common name Conservation status Record location/Evidence type  

VNRDB
1
 IUCN

2
 Decree 32

3
 Hoa Son Thuong Hoa Xuan Trach 

18 Arctictis binturong Binturong EN VU IB Obs. Trac. Trac. 

19 Arctogalidia trivirgata Small-toothed Palm 

Civet 

 LC  Obs. Int. Int. 

20 Chrotogale owstoni Owston's Banded Civet VU VU IIB  Int. Int. Int. 

 Herpestidae Mongooses       

21 Herpestes javanicus Small Asian Mongoose  LC  Obs. Spe. Int. 

22 Herpestes urva Crab-eating Mongoose  LC  Cam. Int. Spe. 

 
Note:   Obs. ï Direct observation or camera trap image 

Int.  ï Interview information  

Spe.  ï Specimen  

Trac.  ï Tracks  

 

1. Vietnam Red Data Book 

and 

2. IUCN Red List of Threatened Species (IUCN, 2012). 

EN ï Endangered 

VU ï Vulnerable 

NT ï Near Threatened  

LC ï Least Concern 

DD ï Data Deficient 

 

3. Decree 32/2003/ND-CP of the Government of Vietnam on list of Endangered Species and its management regulation 

Annex I: strictly prohibited for exploitation and use for commercial purposes  

Annex II: protected and with limitation for use and trade 
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5.1.1 Accounts of important species 
 

Yellow-bellied Weasel, Mustela kathiah 
 

The Yellow-bellied Weasel occurs from Hoang Lien to Quang Binh and Quang Nam 

provinces (ņŁng Huy HuȢnh et al., 1994, Long and Minh Hoang, 2006). The weasel occurs 

mostly in the northern part of Southern Asia (Nowak, 2005, Corbet and J.E. Hill, 1992, 

Duckworth and Robichaud, 2005). In PNKB there was previously no record of this species. 

However, during our survey, one skin specimen of M. kathiah was collected in Ruc cave, Ma 

Rinh Moi area (0592462/1955140), and three footprints of one animal were observed in a 

termite colony (0595915/1955843), both in Hoa Son commune. This is apparently the first 

specimen of M. kathiah collected and documented in PNKB. 

 

Interviews confirmed the presence of the species in all three areas, however due to its tiny 

size and quiet activity, very little information on this species was collected during the survey. 

It seems that local people do not intend to hunt this small animal, which could give it a better 

chance of survival.   
 

Stripe-backed Weasel, Mustela strigidorsa 
 

The Stripe-backed Weasel (formerly known as Back-striped weasel) is one of the least known 

weasels in Vietnam, and there is very little information available on this species.  It was 

confirmed in Le Thuy district, near to PNKB, in a 1991 study (Ratajazczak and Cox, 1991). 

The weasel also occurs in Phong Dien Nature Reserve, Thua Thien Hue province (Nguyen 

Manh Ha per. comm., 2005).  

 

There is no other previous information about this species in PNKB. During our survey, one 

adult Stripe-backed weasel was observed in a limestone ridge (forest on limestone) in Hoa 

Son commune. Interviews indicated that the species occur in all three areas, but that it has 

never been a common species. As is the case for other weasels, the Stripe-backed weasel is 

not of interest to local people and hunters, therefore there is little information on hunting and 

trade in this species.   

 

Yellow-throated Marten,Martes flavigula 
 

The Yellow-throated Marten is one of the small carnivores that has a distribution range 

throughout the country (ņŁng Huy HuȢnh et al., 1994). It was recorded as one of the most 

frequently observed species of small carnivore in Quang Nam, to the south of Quang Binh 

province (Long and Minh Hoang, 2006). In PNKB, the yellow-throated marten was 

confirmed to exist in all previous biodiversity surveys (Nguyen Xuan Dang et al., 1998, 

Timmins et al., 1999, Pham Nhat and Nguyen Xuan Dang, 2000, Le Trong Dat et al., 2009). 

However, although it was reported as a common species in the National Park, there was little 

detailed information about the population. During our survey, no Yellow-throated martens 

were observed, however interviews confirmed their presence in all three areas.  A local 

hunter in Hoa Son also informed the team that this species is rarely caught in snare traps, and 

in his ten years of snaring experience, he recalls only one being caught (2007). However, this 

may be because the species is primarily arboreal. Local hunters generally do not hunt the 

animal as its meat is considered to have a bad taste, so wildlife traders do not buy the 

animals. These considerations may help to give the animal more chance of survival.  
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Hog Badger,Arctonyx collaris 
 

The Hog Badger is one of the most common small carnivores in Vietnam. It has been 

recorded throughout the country, from the northern to the south-east provinces, wherever 

there is natural forest (ņŁng Huy HuȢnh et al., 1994). In PNKB, the hog badger was 

confirmed in previous biodiversity surveys (Nguyen Xuan Dang et al., 1998, Timmins et al., 

1999, Pham Nhat and Nguyen Xuan Dang, 2000, Le Xuan Canh et al., 1997, Do Tuoc and 

Truong Van La, 1999, Kouznetsov et al., 1999). However, no detailed information on their 

abundance or distribution was given.  

 

In this survey, one adult hog badger was observed in Nhai Moi area, Thuong Hoa Commune 

(10:23, 30 August 2011, 0604248/1949985). In addition, a footprint was observed at a water 

hole next to Ma Ma Lake, Thuong Hoa Commune (16:13, 26 August 2011, 

0603807/1950611). Skin and bones (part of the skull and lower jaw) was collected in Hang 

Ruc, Hoa Son commune (0592462/1955140), where the animal was snared and probably 

eaten by a local hunter (a knife cut was clearly visible in the skull and bones). Interviews 

indicated that the animal occurs in all three survey areas; however, the population was 

deemed to be very low as the result of illegal hunting. The footprints of this and other animals 

were hard to see in rocky and hard surfaces such as at Hung Dang-Ca Tot and Hoa Son areas, 

therefore very little information on this species was collected in the two survey sites. 

 

According to local hunters, the hog badgerôs behaviors (terrestrial, based in flat areas) make 

the animal easy to catch by snare trap, especially in the dry season when trapping lines are 

often set around key water holes. Local hunters also told us that hog badgers are often 

consumed by local people, as it is a relatively large animal. Its gall bladder is considered a 

good medicine, which increases its value for many hunters.  

 

Small-toothed Ferret Badger, Melogale moschata 
 

The Small-toothed Ferret Badger is most commonly reported in the northern part of Vietnam 

(ņŁng Huy HuȢnh et al., 1994). However, recent observations of the species were confirmed 

in Quang Nam province (south of the 16
th
 parallel) (Long and Minh Hoang, 2006). In PNKB 

the presence of the small-toothed ferret badger was confirmed and it is reported to be one of 

the most common small carnivores in the area (Nguyen Xuan Dang et al., 1998, Pham Nhat 

and Nguyen Xuan Dang, 2000, Le Trong Dat et al., 2009, Le Xuan Canh et al., 1997, Do 

Tuoc and Truong Van La, 1999, Kouznetsov et al., 1999).  

 

During this survey, the small-toothed ferret badger was observed in all three areas. In total 6 

animals (2 alive in Hoa Son, 2 dead in Thuong Hoa, and 2 alive in Xuan Trach) were 

observed,  and 2 skulls (Hoa Son) were collected in the three survey areas. This was the most 

frequently observed small carnivore in the park. According to local hunters, this is the most 

common small carnivore caught by snare trap in all areas of Phong Nha - Ke Bang. One 

hunter informed us that with 100 snare traps set-up, he could probably catch two or three 

animals per week. This provides interesting information on the badgerôs abundance, however 

it also indicates that a high number of Small-toothed ferret badgers are being lost from the 

forest due to illegal snaring. The Small-toothed ferret badgerôs meat is not considered good to 

eat, and it is therefore not collected by wildlife traders. Local people will however eat it.  

During our survey, small-toothed ferret badgersô bones were commonly found in old hunting 
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camps, as well as in active snaring camps and local villages. (A freshly killed pair of both 

Small-toothed and Large-toothed ferret badgers were discovered at The On village on 29 

August 2011). 
 

 

Large-toothed Ferret Badger,Melogale personata 
 

The Large-toothed Ferret Badger is distributed throughout the country, and specimens of the 

badger have been collected from Yen Bai province down to Ho Chi Minh city (ņŁng Huy 

HuȢnh et al., 1994). It may be one of the most wide-ranging small carnivores in the country. 

The presence of Large-toothed ferret badgers in PNKB was provisionally confirmed in 2009 

in the U Bo area in the south of the National Park (Le Trong Dat et al., 2009, Le Khac Quyet 

et al., 2002), but there has been no previous information on this species from the limestone 

areas that were the targeted areas of this survey.  

 

In this survey, only one specimen of the Large-toothed ferret badger was observed in The On 

village (20 August 2011). The animal was freshly killed, together with a Small-toothed ferret 

badger, by a local villager. The two animals were very similar but for size and skin colour - 

the Large-toothed ferret badger (970 gram) has darker blackish color skin, and the small-

toothed ferret badger has lighter skin and a relatively smaller size (540 gram). The identical 

large molars of Melogale personata was the most important identifying characteristic. This is 

the first specimen of a Large-toothed ferret badger confirmed in Phong Nha-Ke Bang, as 

other previous records noted only that it had been observed, without any other detail (Le 

Trong Dat et al., 2009, Le Khac Quyet et al., 2002). 

 

According to the hunter, the two animals were captured in the same snare trap line that was 

set-up in lowland evergreen forest (a valley surrounded by limestone mountain). This 

information indicates that the animals might share the same habitat in this area. The hunter 

also informed us that the Large-toothed ferret badger has a smaller population in the area than 

the Small-toothed ferret badger, as it is less frequently captured.  In fact, in this area, locals 

report that the Small-toothed ferret badger is the most frequently captured animal by snare 

trapping. Perhaps these two species have a better reproductive rate, as well as wider ranges of 

habitat, in comparison with other small carnivore species in the area. In addition, they are not 

collected for the wildlife trade, and are only consumed by local people, therefore there is no 

active trapping or hunting activity specificallytargeting these two species. They are mostly 

captured by chance, which may be another reason why these two species still have larger 

populations than other small carnivores in the area. 
 

Otters 

 

The Ma Ma Lake, Thuong Trach commune was the only major dry-season water source 

(permanent water) in all three survey areas. It covers approximately 3 ha of water surface 

during the rainy season and 1 ha during the dry season. There is no stream going in or out of 

the lake, so it is likely that the lake is supplied by underground water, which is common in 

karst areas like PNKB.  Therefore, if otters do occur in the area, the lake could only support a 

small otter population.   

 

The other two areas (Hoa Son and Xuan Trach communes) are predominantly karst areas, 

where water only exists in the rainy season. No information was therefore collected on otters 

in these areas.  However, around the major residential areas in all three communes there are 
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streams which could be suitable habitats for otters.In addition, there are many other good 

stream and riversin other areas of the park and in the bufferzone,which could be critical 

habitat for the conservation of otters. 

 

Eurasian Otter,Lutra lutra 
 

The Eurasian Otter occurs mostly in the central and northern part of Vietnam, from Lao Cai 

to Quang Tri and other central provinces (ņŁng Huy HuȢnh et al., 1994). In PNKB the 

presence of the Eurasian otter was confirmed in all previous surveys, however most of the 

records come from the Xuan Trach commune where key water sources are found, such as the 

Chay and Son Rivers and Cha Ang and Rao Thuong streams (Le Xuan Canh et al., 1997, 

Nguyen Xuan Dang et al., 1998, Do Tuoc and Truong Van La, 1999, Kouznetsov et al., 1999, 

Pham Nhat and Nguyen Xuan Dang, 2000).  

 

During our survey, no information on Eurasian otter was collected in the field. Information 

from interviews indicated that this otter used to occur in Ma Ma Lake and in streams in On 

and Dang Hoa, however recently they all disappeared from the area because of hunting. 

Interviews in Xuan Trach commune indicated that a small population of Eurasian otters still 

occurs along the Son and Chay Rivers, and there may be some in Rao Thuong and Cha Ang 

streams, but there was no attempt to confirm their presence as the area fell outside the area of 

this survey.  

 

Smooth-coated Otter,Lutrogale perspicillata 
 

The Smooth-coated Otter is one of the least known otters in Vietnam, and its range is not 

clearly defined in the country. It is believed to be distributed mostly in southern and central 

provinces (ņŁng Huy HuȢnh et al., 1994). Evidence and specimens of the otter have mostly 

been documented in the southern part of the country, in Quang Nam, Dak Lack Province 

(Long and Minh Hoang, 2006, Duckworth and Le, 1998). A specimen of a juvenile male of 

Lutrogale perspicillata was collected in Vu Quang, Ha Tinh province in July 2011, and this 

is perhaps the only specimen collected in the north central provinces (Nguyen Manh Ha in 

pre. 2011). The presence of the Smooth-coast otter in PNKB was confirmed once in 1998, 

without any detail on location or population (Nguyen Xuan Dang et al., 1998).  

 

This survey found no evidence of the Smooth-coated otter in the field. Interviews indicated 

possible presence in Hoa Son and Thuong Trach, but the animal was described in exactly the 

same way as other otters by local hunters and fishermen in Xuan Trach. It is possible that a 

small population of this species remains in that commune, as it holds the key water systems 

of the park (Chay, Son Rivers, Rao Thuong and Cha Ang streams).  

 

Oriental Small-clawed Otter,Aonyx cinerea 
 

The Oriental Small-clawed Otter is perhaps the most common otter in Vietnam, and the 

animal has been confirmed throughout the country, from Lao Cai to Ca Mau provinces (ņŁng 

Huy HuȢnh et al., 1994). However, most of the confirmed presence and specimens have been 

from central and southern provinces. The presence of Oriental small-clawed otters was 

confirmed in PNKB, however no detailed information on their distribution and population 

was given (Nguyen Xuan Dang et al., 1998, Kouznetsov et al., 1999).  
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In this survey, no confirmed evidence of the otter was found. Interview information 

confirmed its presence in all three areas.  However, most villagers in Hoa Son and Thuong 

Hoa stated that they had not been present for at least five years in those areas, because of 

illegal hunting.  The majority of information on the Oriental small-clawed otter comes from 

Xuan Trach commune, where we were told that the small river in Co Giang Village (a stream 

running to Son River) and Cha Ang and Rao Thuong Stream were the most important 

strongholds for this otter. However, there was generally little information on this species - it 

is possible that there is still a small population in Rao Thuong and upstream of the Son river 

(Tro Muong), as these areas are located deep in the park and receive better patrol and 

protection by park rangers. In areas such as Phong Nha, Tram, Me and Co Giang villages, it 

is likely that the animal has been wiped out due to hunting.  
 

Large Indian Civet,Viverra zibetha 
 

The Large Indian Civet one of the most widespread civet species in Asia, and it has been 

recorded from India to Vietnam to Malaysia (Corbet and J.E. Hill, 1992, Nowak, 2005). In 

Vietnam, the species is distributed throughout most regions of the country, however it is 

mostly restricted to the upland and hilly areas (ņŁng Huy HuȢnh et al., 1994). The large 

Indian civetôs presence was confirmed in PNKB and was previously considered as a common 

species, however there is no information on population or abundance (Nguyen Xuan Dang et 

al., 1998, Do Tuoc and Truong Van La, 1999, Le Xuan Canh et al., 1997).  
 

During our survey, no evidence of the Large Indian civet was collected in the field. In 

addition, track of this species are similar to other similar species such as Viverra megaspila, 

Viverricula indica, Paguma larvata that may also occur in the same area, which made our 

attempt to confirm its presence even more difficult. We heard of only one recent capture of 

the civet in secondary forest close to a corn plantation in Hoa Son commune (July 2011). 

Interviews indicated that the civet occurs in all three survey areas, but mainly in the adjacent 

areas of primary and secondary forest. According to local hunters, the Large Indian civetôs 

population has been much reduced in the last 10 years in all areas of PNKB as the 

consequence of snare trapping. This highly terrestrial carnivore is easily captured by local 

snare trappers, which has caused severe damage to the civet population. As a result they are 

now rarely captured by local people. According to local people, the large Indian civet is not a 

preferred item for local wildlife traders, but they are still purchased. For instance, one dead 

male large Indian civet was observed in a restaurant in Da Nang town, Hoa Son (23 July 

2011), being advertised as Common Palm Civet (Paradoxurus hermaphroditus) by the 

restaurant owner.   

 

Large-spotted Civet,Viverra megaspila 
 

The Large-spotted Civet is one of the least known species of small carnivore in Vietnam. It 

occurs mainly in the southern provinces (ņŁng Huy HuȢnh et al., 1994), but until now there 

has been very little information about it. The most recent record of the Large-spotted civet in 

the field was from Quang Nam in 2005 (Long and Minh Hoang, 2006). In PNKB the species 

was confirmed to occur in the park in three previous survey reports, however these did not 

record their exact location in the park (Le Xuan Canh et al., 1997, Do Tuoc and Truong Van 

La, 1999, Kouznetsov et al., 1999).  
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In our survey, no information on the animal was collected in the field. Interviews showed that 

local people did not differentiate between Viverra megaspila, Viverra zibetha and the 

V.tainguensis(which is still debated as a new species or a form of Viverra zibetha; Walston 

and Veron, 2001, Rozhnov and Pham Trong Anh, 1999, Boonratana, 2004). Local people 

seem to recognize these animals as one civet called ñChn֟ HҼҺuò (ie., deer civet). In 

addition, it is not possible to differentiate between tracks of Viverra megaspila, and Viverra 

zibetha in the field. A single specimen of Viverra megaspila was observed in Dong Hoi in 

2003, originally collected in the Phong Nha area (Nguyen Manh Ha per.com. 2003), so it is 

possible that there is a population of Viverra megaspila in the Park. However, this needs to be 

confirmed in a future study, possibly using camera trap methodology (Please refer to camera 

trap survey report).   

 

Tainguen Civet, Viverra tainguensis 
 

This newly described species of civet is found in central Vietnam, and across most of the 

country from Lang Son to South-East provinces (Rozhnov and Pham Trong Anh, 1999, 

Sokolov et al., 1997). However, the taxonomy of the species is still under debate, and it is 

unclear whether it is a new species or a form of Viverra zibetha(Walston and Veron, 2001). 

There is no record of this civet in Phong Nha, but it may previously have been recorded as 

Viverra megaspila or Viverra zibetha in the park (Le Xuan Canh et al., 1997, Do Tuoc and 

Truong Van La, 1999, Kouznetsov et al., 1999). 

 

Interviewees could not differentiate between the Viverra tainguensis,V.megaspila, and V. 

zibetha. Local people recognized the three species under the same name ñChn֟ HҼҺuò (deer 

civet). There needs to be further study to verify the presence of this species in PNKB, 

together with further work on the taxonomy of the different civet groups.  

 

Small Indian Civet,Viverricula indica 
 

The Small Indian Civet is one of the most widespread civets in Asia (Corbet and J.E. Hill, 

1992, Nowak, 2005). In Vietnam the species is distributed throughout the country, and is 

found in a variety of habitats from old-growth forest, to shrub land and secondary forest 

(ņŁng Huy HuȢnh et al., 1994). The presence of the Small Indian Civet in Phong Nha was 

confirmed in previous biodiversity studies in the park (Le Xuan Canh et al., 1997, Nguyen 

Xuan Dang et al., 1998, Do Tuoc and Truong Van La, 1999, Le Trong Dat et al., 2009, Le 

Khac Quyet et al., 2002), and it was considered to be common in the park (Nguyen Xuan 

Dang et al., 1998).  

 

During our survey, no observation or specimen was collected of this species in PNKB. Their 

tracks are difficult to find in such rocky and dry terrain. However, interviews indicated that 

the species occurs in all three survey areas, but mostly in the secondary forest rather than 

primary forest. In the previous survey, evidence of the Small Indian Civet was also mostly 

from secondary forest areas (Nguyen Xuan Dang et al., 1998). Local hunters informed us that 

this civet and other highly terrestrial viverids have been severely impacted by snare trapping 

in the area, and they have therefore become quite rare in the last five years. A local hunter 

recommended that we do surveys in secondary forest or in areas of adjacent forest and 

cultivated land to track the Small Indian Civet. It is quite possible that there is a population of 

the small Indian civet in PNKB, however it is likely to be a small population due to the 

severe impact of snare trapping.  
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Spotted Linsang,Prionodon pardicolor 
 

The Spotted Linsang is one of the most widely distributed viverrids in Vietnam. Its presence 

has been confirmed in most provinces, in a variety of forests from lowland to montane (ņŁng 

Huy HuȢnh et al., 1994, Long and Minh Hoang, 2006). In PNKB the Spotted Linsang was 

confirmed in two reports, but no detail on the population and status was given (Kouznetsov et 

al., 1999, Le Khac Quyet et al., 2002).  

 

During our survey, no information or specimens of the Spotted Linsang was collected in the 

field. However, interviews indicated that the spotted linsang occurs in all three areas, 

although it is quite rare and apparently has never been a common species here. Due to its 

distinctive shape and skin color, most local hunters described it in the same way.  Local 

villagers also informed us that due to its beautiful color, the animal was often stuffed and sold 

in markets and at road junctions. However, they have rarely been seen in the last five years 

because of intensive snaring. Recorded sightings of the Spotted Linsang are quite rare in the 

park, with only one record being documented in the last 12 years. It may be that this species 

is and always has been rare, or that it is restricted to a very specific habitat in the park. 

 

Common Palm Civet,Paradoxurus hermaphroditus 
 

The Common Palm Civet is the most widespread species of civet in Asia (Corbet and J.E. 

Hill, 1992, Nowak, 2005) and in Vietnam, where it is found in a variety of habitats (ņŁng 

Huy HuȢnh et al., 1994). The presence of the Common Palm Civet is confirmed in PNKB, 

and it is considered as one of the most common civets in the park (Le Xuan Canh et al., 1997, 

Nguyen Xuan Dang et al., 1998, Do Tuoc and Truong Van La, 1999, Kouznetsov et al., 1999, 

Pham Nhat and Nguyen Xuan Dang, 2000, Le Trong Dat et al., 2009). 

 

In this survey, the Common Palm Civet was observed and bone specimens were collected in 

all three areas (Hang Ruc, Ma Rinh Moi, Ma Ma valley, Hung Dang). Four observations of 

the civet were made in nocturnal survey transects, and a number of track and fecal signs were 

also observed in all three area (see Appendix). It seems that, in the survey areas at least, the 

Common Palm Civet is one of the most abundant species in the park, despite intense hunting 

pressure.  

 

Masked Palm Civet,Paguma larvata 
 

The Masked Palm Civet is one of the most widespread civets in Asia, especially in Southeast 

and East Asia (Corbet and J.E. Hill, 1992, Nowak, 2005). In Vietnam the animal has been 

recorded in most provinces, including in lowland and mountainous areas (ņŁng Huy HuȢnh 

et al., 1994).  In PNKB, the presence of Masked Palm Civets was confirmed in all previous 

survey attempts, and it was considered a common species in some of the reports  (Le Xuan 

Canh et al., 1997, Nguyen Xuan Dang et al., 1998, Do Tuoc and Truong Van La, 1999, 

Kouznetsov et al., 1999, Pham Nhat and Nguyen Xuan Dang, 2000, Le Trong Dat et al., 

2009).  

 

In this survey, only one Masked Palm Civet was observed and one bone specimen (Ruc 

Cave) was collected in the field (see Appendix). Previous recorded sightings of palm civet 

(1998) were in the same area, Ma Rinh stream, and in the earth-hill areas.  (Nguyen Xuan 
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Dang et al., 1998). Interview information indicated that the species occurs in all three areas, 

however it is usually restricted to earth-hill areas rather than the limestone areas.  Local 

villagers informed us that the Masked Palm Civet used to be common, but have become rarer 

in the last few years due to intense hunting.  

 

Binturong,Arctictis binturong 
 

The Binturong has a restricted distribution in South-East Asia (Corbet and J.E. Hill, 1992, 

Nowak, 2005). In Vietnam the species has been recorded in most of the forest areas from Lai 

Chau to Dong Nai province (ņŁng Huy HuȢnh et al., 1994). The presence of Binturong was 

confirmed in Phong Nha-Ke Bang in an early biodiversity surveys (1997), however no 

detailed information on population or status was given (Le Xuan Canh et al., 1997, Nguyen 

Xuan Dang et al., 1998, Do Tuoc and Truong Van La, 1999, Kouznetsov et al., 1999, 

Timmins et al., 1999, Pham Nhat and Nguyen Xuan Dang, 2000).  

 

During this survey, the team observed Binturong in the field once, in Hoa Son. A few old 

tracks (approximately 1-2 months old) of the animal were found in Ma Rinh and Ma Ma 

valley. The tracks were clearly marked on the trunk of a Dracontomelum sp. tree and 

Azadirachta indica tree, which the animal was probably climbing for their fruit (see 

Appendix). Interview information in all three areas indicated that the animal has become very 

rare now due to hunting and snare trapping. It is clear that the Binturong is a rare species in 

PNKB, and there are very few records of them in the park. In our survey, tracks of the animal 

were only found in two areas, which may represent just two animals. It seems clear that if the 

snare trapping and trade in wild animal in PNKB cannot be effectively controlled, then 

Binturong in PNKB will soon be in a critical condition.  

 

Smallïtoothed Palm Civet,Arctogalidia trivirgata 
 

The Smallïtoothed Palm Civet has a limited distribution in mainland South East Asia (Corbet 

and J.E. Hill, 1992, Nowak, 2005). In Vietnam, it is one of the least-known civets. The 

presence of the civet is poorly recorded, but sightings and specimen collection have mostly 

been in the northern and central highland provinces (ņŁng Huy HuȢnh et al., 1994). Recently 

the animal was recorded in Quang Nam and Dong Nai provinces (Birissenko et al., 2004, 

Long and Minh Hoang, 2006). The presence of the Smallïtoothed Palm Civet in Phong Nha 

ï Ke Bang was confirmed in 1998 (cave in hillside, 17050ô57òN, 107018ô80òE), but later 

biodiversity surveys gave no further information on this species (Nguyen Xuan Dang et al., 

1998).  

 

During our survey, one Smallïtoothed Palm Civet was observed in Ma Rinh (20:21, 15 

August 2011, 0591856/1958109) in the canopy of the forest, 530m above sea level, in an 

earth hill area. The animal was aware of the human presence and moved continuously in the 

canopy. However, the three identical back stripes and white hair in the ear was observed quite 

easily when the animal tried to climb up the tree. Local hunters informed us that the species 

often travel in groups, however on this occasion only one animal was observed at the time. 

Interview information indicated that the species occurs only in the earth hill area of Hoa Son, 

and there was no other information on the species in the two limestone areas of Thuong Hoa 

and Xuan Trach. The previous records of the Smallïtoothed Palm Civet in PNKB was also in 

the earth hill area of the park (Nguyen Xuan Dang et al., 1998) living in a cave in the hillside 

and eating land snails, however, this should not be considered typical habit for this arboreal 
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and fruit eating civet. It is probable that the animal is mostly in the earth hill area of the park, 

rather than in the limestone areas. 

 

The Smallïtoothed Palm Civet is under pressure from hunting, but according to interviews, 

not from snare-trapping. Local hunters interviewed in the survey informed us that there were 

no Smallïtoothed Palm Civets caught by snare trapping. In Hoa Son and Thuong Hoa, 

however, hunting using guns at night seems quite common (see below).  

 

Owstonôs Civet,Chrotogale owstoni 
 

The vulnerable Owstonôs Civet is a civet with a very limited distribution range, restricted to 

the north part of Vietnam, a very small part of central Lao, and a very small area of Yunnan 

and Guangxi provinces, China. The largest population reported to date is in northern Vietnam 

(Roberton et al., 2008). In Vietnam the species has been mostly recorded in northern 

provinces, but reports have recently extended to the southern provinces (ņŁng Huy HuȢnh et 

al., 1994, Roberton et al., 2008, Roberton, 2007, Rozhnov et al., 1992, Rozhnov et al., 1993, 

Long and Minh Hoang, 2006). In PNKB, the presence of this civet was confirmed in two 

reports (Kouznetsov et al., 1999, Timmins et al., 1999), but no other information on this 

animal has been recorded in the Park since then.  

 

During our survey, no evidence of Owstonôs Civets was observed in the field.  Interview 

information confirmed their presence in all three areas, although sightings are rare, according 

to local hunters. We were informed that this highly terrestrial species might have suffered 

badly from snare trapping in PNKB. Their meat and body parts were on sale in local markets 

over the last ten years, but it has hardly been seen recently. Although local people were able 

to describe this civet very distinctly from other species, there was little information about 

captured animals through snare trapping. It is possible that the tiny population size and severe 

impact of snare trapping has led to sightings being so rare.  

 

Small Asian Mongoose,Herpestes javanicus 
  

The Small Asian Mongoose is a widespread species in Asia, distributed mainly in shrubland 

and grassland from Afghanistan to Vietnam to Thailand (Corbet and J.E. Hill, 1992, Nowak, 

2005). In Vietnam the species is present in most of the provinces, however it is restricted to 

grassland, secondary forest, mixed deciduous forest and shrubland (Dang Huy Huynh et al., 

1997; VanPeenen, et al. 1970). In Phong Nha the Small Asian mongooseôs presence was 

confirmed and there is now data on its status in the park (Le Xuan Canh et al., 1997, Do Tuoc 

and Truong Van La, 1999, Le Trong Dat et al., 2009). 

 

During our survey only one Small Asian Mongoose was observed, in Hoa Son commune, 

when the animal tried to cross the road from tall grassland in Da Nang to Dang Hoa 

commune. Another dead animal was discovered at Ma Ma Lake - the animal had been killed 

by a dog and was then cooked for food by local villagers. Very little information on this 

species was collected as our survey areas were mainly in primary forest, which is not the 

usual habitat of the mongoose. Interview information indicated that the animal occurs mostly 

in grassland and shrubland close to residential areas. Local people also complain that their 

poultry is lost as prey to the Small Asian mongoose and other small carnivores.  
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It is probable that there is still a population of the small Asian mongoose in PNKB, however 

their distribution is restricted to grassland and shrub, mostly close to residential areas. Its 

typical habitat might be a reason why the mongoose suffers less from hunting and snare 

trapping than any other small carnivore in the park. In addition, the local hunters informed us 

that this animal is very small and has a bad taste, so is not purchased by wildlife traders. 

However, they are sometimes caught by dogs.  The population may be stable or even 

expanding, as their grassland and shrub habitat is expanding annually due to deforestation.  

 

Crab-eating Mongoose,Herpestes urva 
 

The Crab-eating Mongoose is distributed widely from Bangladesh throughout mainland 

South East Asia and southern China (Corbet and J.E. Hill, 1992, Nowak, 2005). In Vietnam 

the speciesô presence was confirmed in a variety of habitats, particularly stretching from Lao 

Cai to Dong Nai provinces (Dang Huy Huynh et al., 1997). In PNKB the presence of the 

crab-eating mongoose was only confirmed in a single mammal survey report in 1998 

(Nguyen Xuan Dang et al., 1998).  

 

During our survey, there was no direct observation of the mongoose, however one fecal sign 

and one track of the animal were observed in Ma Rinh region (see appendix). However, our 

survey was done in the dry season, and there were water shortages in every part of the forest, 

which may have been the reason for not seeing the animal directly.  A clear picture of a 

snared Crab-eating Mongoose was recorded in Hung Dang (Le Thuc Dinh per.com.), 

confirming its presence in the park. According to local hunters, the crab-eating mongoose is 

quite rare in the jungle, but observations are more frequent in the hilly shrubland and 

secondary forest that are close to important water resources such as key streams and 

permanent water holes. Local hunters also informed us that they do not attempt to hunt or 

snare the Crab-eating Mongoose because it will not be purchased by wildlife retailers as it 

does not have a good taste. However, the animal is sometimes caught by dogs. It is quite 

possible that in PNKB the mongoose and weasel populations will remain strong in 

comparison to the civets and otters, as they suffer less from hunting, wildlife trade, and 

habitat loss. 
 

Cats, Felidae 
 

The only records of cats (Felidae) collected during these surveys were tracks.  Tracks of felids are 

unmistakable, however, it is difficult to tell apart species within the group. Since size is the main 

differentiating factor, a small young animal of one species may be confused with a large animal of a 

smaller species.  The records below are therefore only considered putative.  

 

Golden Cat 

 

Previous surveys have recorded Golden Cat in PNK.  This survey found putative footprints of Golden 

Cat inThuong Hoa and Hoa Son survey areas on day time transect, indicating that the species may 

also be present in the extension area. 

 

Clouded Leopard 

 

Previous surveys have recorded Clouded Leopard (Neofelis nebulosa) in PNKB NP World Heritage 

Site.  This survey found putative footprints of Clouded Leopard in both Thuong Hoa and Hoa Son 

survey areas on day time transects, thus indicating that it may be present in the extension area.  In 

addition, one possible track of Leopard was found on a transect in Ma Rinh, Hoa Son. 
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5.2 Insectivores and Rodents Survey Results 
 

5.2.1 Insectivores and rodents in the PNKB NP and region 
 

Totally, 6 specimens of Insectivores and 83 specimens of Rodents were trapped during this survey. 

Analysis of these specimens resulted in confirmation of4 species of Insectivores and 20 species of 

rodents (see Annex 2b for number of specimens by species and survey sites). In addition to  species 

which are identified based on trapped specimens, 4 more rodent species were recorded by transect 

survey, and 5 more species were identified by examination of hunted remains and interviews of local 

residents. Totally, 30 species of rodents and 4 species of insectivores were found by our surveys. 

Previous surveys have recorded 2 species of Insectivores and 29 species of Rodents (Annex 4b). 

Combination of all these data gives a list of 6 Insectivore species and 34 rodent species recorded in 

PNKB NP (Table 11). 

Table11 List of Insectivore and Rodent species recorded in PNKB NP 

No. Scientific Name 
Vietnamese 

name 

English 

name 

Before 

2010 

This survey 
M 

R 

H 

E 

H 

D 

 ERINACEOMORPHA  B֥ Chu֥t voi ERINACEOMORPHS      

 
Erinaceidae 

1. H֙ Chu֥t 

voi 

Hedgehogs and 

Gymnures 
    

1.  Hylomys suillus Chu֥t voi Ľ֟i Short-tailed Gymnure X S   

 SORICOMORPHA  B֥ Chu֥t ch½ SORICOMORPHS     

 
Soricidae 

1. H֙ Chu֥t 

chù 
Shrews     

2.  
Crocidura attenuata 

Chu֥t ch½ Ľu¹i 

Ľen 
Asian Gray Shrew   S  

3.  
Crocidura fuliginosa 

Chu֥t ch½ Ľu¹i 

trԂng 
Southeast Asian Shrew    S 

4.  Suncus murinus Chu֥t ch½ nh¨ Asian House Shrew X    

 
Talpidae 

2. H֙ Chu֥t 

chȈi 
Moles     

5.  Euroscaptor 

longirostris 

Chu֥t chȈi mȈi 

dài 
Long-nosed Mole  S   

 RODENTIA  B֥ GԀm nhӸm RODENTS     

 Sciuridae 1. H֙ S·c Squirrels     

6.  
Belomys pearsonii 

Sóc bay lông 

chân 

Hairy-footed Flying 

Squirrel 
 S O O 

7.  
Hylopetes alboniger 

S·c bay Ľen 

trԂng 

Particolored Flying 

Squirrel 
X  O  

8.  Petaurista 

philippensis 
Sóc bay trâu 

Indian Giant Flying 

Squirrel 
X O O O 

9.  
Petaurista elegans Sóc bay sao 

Spotted Giant Flying 

Squirrel 
 O   

10.  Ratufa bicolor S·c Ľen Black Giant Squirrel X O O O 

11.  Callosciurus 

erythraeus 
S·c bֱng Ľ֛ Pallasôs Squirrel X S S O 

12.  Callosciurus 

inornatus 
S·c bֱng x§m Inornate Squirrel X    

13.  Menetes berdmorei S·c vԄn lҼng Indochinese Ground X  S  
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No. Scientific Name 
Vietnamese 

name 

English 

name 

Before 

2010 

This survey 
M 

R 

H 

E 

H 

D 

Squirrel 

14.  
Dremomys rufigenis Sóc mõm hung 

Asian Red-cheeked 

Squirrel 
X S   

15.  
Tamiops maritimus 

S·c chu֥t hӶi 

nam 

Maritime Striped 

Squirrel 
X S S  

16.  
Tamiops rodolphii S·c chu֥t lֹa 

Cambodian Striped 

Squirrel 
X   S 

 Spalacidae 2. H֙ D¼i Bamboo Rats     

17.  Rhizomys pruinosus D¼i m֝c l֧n Hoary Bamboo Rat X R R H 

18.  
Rhizomys sumatrensis Dúi má vàng 

Indomalayan Bamboo 

Rat 
X R R R 

 Muridae 3. H֙ Chu֥t Murids      

19.  
Bandicota indica Chu֥t ĽӸt l֧n 

Greater Bandicoot 

Rat 
X  H  

20.  Bandicota savilei Chu֥t ĽӸt b® Savileôs Bandicoot Rat X    
21.  Berylmys bowersi Chu֥t m֝c l֧n Bowerôs Berylmys X S S S 
22.  

Leopoldamys sabanus 
Chu֥t n¼i Ľu¹i 

dài 

Indomalayan 

Leopoldamys 
X S S S 

23.  Leopoldamys 

edwardsi 
Chu֥t hҼҺu l֧n 

Edwardôs 

Leopoldamys 
 S  S 

24.  
Maxomys moi 

Chu֥t xu-ri lông 

mԚm 

Indochinese Mountain 

Maxomys 
X  S  

25.  
Maxomys surifer Chu֥t xu-ri 

Indomalayan 

Maxomys 
X S S S 

26.  Chiropodomys 

gliroides 
Chu֥t nhԂt c©y 

Indomalayan Pencil-

tailed Tree Mouse 
 S S S 

27.  Mus caroli Chu֥t nhԂt Ľ֟ng Ryukyu Mouse X    

28.  
Mus cervicolor 

Chu֥t nhԂt 

hoԈng 
Fawn-colored Mouse X  S S 

29.  Mus musculus Chu֥t nhԂt nh¨ House Mouse X    

30.  
Mus pahari 

Chu֥t nhԂt 

nҼҺng 

Indochinese Shrewlike 

Mouse 
X  S  

31.  
Niviventer fulvescens Chu֥t hҼҺu b® 

Indomalayan 

Niviventer 
X S S S 

32.  
Niviventer langbianis Chu֥t lang bi an 

Indochinese Arboreal 

Niviventer 
 S S  

33.  
Niviventer tenaster 

Chu֥t n¼i Ľ¹ng 

dҼҺng 

Indochinese Mountain 

Niviventer 
X S S S 

34.  Rattus argentiventer Chu֥t bֱng bӴc Ricefield Rat X    

35.  
Rattus nitidus Chu֥t b·ng 

White-footed 

Indochinese Rat 
X S   

36.  Rattus  tanezumi Chu֥t nh¨ Oriental House Rat X    

 Rattus  andamanensis Chu֥t rַng Indochinese Forest Rat X  S S 

37.  Hystricidae 4. H֙ Nh²m Porcupines     

38.  
Atherurus macrourus ņon 

Asiatic Brush-tailed 

Porcupine 
X   H 

39. Hystrix brachyura Nh²m Ľu¹i ngԂn Malayan Porcupine X R R R 
 Laonestidae 5. H֙ N° cֳng Laotian Rock Rat     

40. Laonastes N° cֳng Kha-noy   S  
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No. Scientific Name 
Vietnamese 

name 

English 

name 

Before 

2010 

This survey 
M 

R 

H 

E 

H 

D 

aenigmamus 

 Total  (species)  39 31 21 24 19 

Note: Survey sites: MR  ï Ma Rinh area (Hoa Son Commune), HE ï Hang En area (Thuong Hoa 

Commune), HD ï Hung Dang area (Thuong Trach Commune. Evidence: x ï species recorded before 

2010, S ï specimen trapped, H ï hunted specimen, R ï reported by local residents 

 

In comparison with the list before 2010, this survey did not record 6 species, namely Suncus murinus, 

Callosciurus inornatus, Bandicota savilei,Mus caroli, Mus musculus, Rattus tanezumi and Rattus 

argentiventer. The explanation for this is that these species (except for Callosciurus inornatus)prefer 

to live close to human settlements and agricultural fields, while our survey sites are far away from 

these habitats. On the other hand, our study added to the list 9 species (Crocidura attenuata, 

Crocidura fuliginosa, Euroscaptor longirostris, Belomys pearsonii, Petaurista elegans, Leopoldamys 

edwardsi, Chiropodomys gliroides, Niviventer langbianis, Laonastes aenigmamus).Especially 

significant, we obtained thefirst specimens of Laotian Rock Rat (Laonastes aenigmamus). This 

species was first discovered for science in 2005 based on specimens from Khammoune Province, Lao 

PDR and representsthe only representative of a mono-specific family that is endemic to the Annamite 

Limestone Landscape. Our record is the first record of this species in Vietnam. 

 

5.2.2 First record of Laonastes aenigmamus in Vietnam 
 

Between the years 1996 - 1999, two scientists, M.F. Robinson from United Kingdom and R. J. 

Timmins from USA were engaged in biodiversity survey work in and around the Khammouane 

Limestone National Biodiversity Conservation Area (17
o
33'45"N 104Ǔ49'10"E), Khammouane 

Province, Laos PDR. During these surveys, they obtained about 12 specimens (bodies, skins, heads) 

of an unusual-looking rodent on sale from local markets in Thakhek District, Khammouane 

Province.The local name of this animal is Kha-nyou. Based on analysis of morphological data and of 

12S rRNA and cytochrome b of these specimens, Jenkins and coauthors considered the animal to be 

so distinct from all living rodents that they placed it in a new family Laonastidae with  the monotypic 

 genus Laonastes and species name of Laonastes aenigmamus (Jenkins et al. 2005). 

 

Later, Dawson et al. (2006) compared the specimens to known rodent fossils and found that Laotian 

Rock Rat belonged to a previously described family which had only been known from fossils, 

the Diatomyidae. They state: "Laonastes is actually a surviving member of the otherwise extinct 

rodent family Diatomyidae, known from early Oligocene  (about 32.5 million years ago) to late 

Miocene (about 11 mya) sites in Pakistan, India, Thailand, China, and Japan. Laonastes is a 

particularly striking example of the óóLazarus effectôô in recent mammals, whereby a taxon that was 

formerly thought to be extinct is rediscovered in the extant biota, in this case after a temporal gap of 

roughly 11 million years". Thus,Laonastesaenigmamus is a living fossil of the family Diatomyidae 

and mysterious endemic speciesretricted to the Annamite Limestone Landscape.Protection of 

Laonastesaenigmamusis vital, as it would conserve an ancient mammalian family. 

 

As described in Jenkins et al. 2005, Laotian Rock Rat inhabits rocky terrain. It has a vaguely squirrel-

like appearance with an elongated head, long whiskers, black to grizzled pelage, a fringe of bristly 

hairs around the claws on the feet, and a densely haired tail approximately half of head and body 

length. The limbs are nonspecialized, indicating that the species employs a scampering mode of 

locomotion.  Length of head and body averages about 26 cm (21.25 ï 28.46 cm), the tail length is 

about 14 cm (12.28-16.14cm) and the body weight is 334 - 414g. The morphological characters 

considered to set it apart from other rodents included the combination of the skull with an enlarged 

infraorbital foramen, lower jaw lacking a coronoid process and having the mandibular angle offset 
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laterally, one premolar and three molars in each jaw, a transversely bilophodont pattern of the cheek 

teeth (that is, having two transverse ridges), and four roots on the lower molar teeth. 

During our survey in Thuong Hoa Commune, we could obtain 4 rodent specimens trapped by hunters 

of Ban On village. Careful analysis of their morphological characteristics showsthat they completely 

fit ted the above original description of Laonastesaenigmamus (Table 12,Figures 

1).Thus,Laonastesaenigmamus was first recorded by us in Vietnam, where local Ruc people know of 

it as kne-cung.  

 

Table12 Measurements of Laonastes aenigmamus 

Measurements 

(mm) 
Our specimens Lao specimens 

(Jenkins et al, 2005) PBKB19 PNKB20 PNKB21 

Sex Unknown Unknown Male   

Head and body length 255.0 300.0 240.0 212.5ï284.6 

Tail length 140.0  127.0 122.8ï161.4 

Hind foot length 43.2 43.3 43.9 37.3ï44.0 

Ear length  21.9 23.3 20.0 21.0ï25.8 

Weight (g) 309.0 320.0 325.0 334.0, 414.0 

Occipitonasal length 64.85 69.32 58.13 60.99ï70.77 

Condyloincisive length  44.32 51.55 43.95 53.3ï61.85 

Nasal length    22.99 23.82 19.48 21.9ï26.06 

Diastema length  13.24 15.36 11.46 12.45ï15.75 

Palatal length  28.78 32.15 26.38 22.84ï28.62 

Incisive foramina length  4.93 5.92 4.57 4.04ï5.13 

Length of upper molars at 

alveolus  

9.63 10.30 9.16 13.22ï14.81 

Rostral height  11.51 13.47 11.63 10.18ï12.26 

Rostrum length 24.45 25.54 20.23 - 

Interorbital breadth  17.50 18.40 14.66 14.64ï17.38 

Zygomatic breadth 26.30 29.19 25.44 23.59ï27.83 

Braincase breadth  24.13 26.69 23.33 23.54ï25.36 

Braincase height  15.63 17.22 15.81 14.06ï15.98 

Mandible length  35.85 39.38 32.06 33.31ï39.55 

Length of lower molars at 

alveolus  

10.07 9.62 9.86 11.62ï13.12 

Length of Auditory bulla 

process 

8.37 8.22 8.59 - 
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Figure 2. Skull and body of Kne-cung Laonastesaenigmamus, specimen PNKB 21 

(All photos are from Nguyen Xuan Nghia) 

 

Our discovery of Laonastesaenigmamus in PNKB NP is quite important because it provides more 

information about the species distribution range and more chance for conservation of this mystery 

endemic species. For Vietnam, It adds not only one more new species but also a new family and new 

genus to the mammal checklist of Vietnam. This species entered Vietnam's Mammal Checklist under 

the name of "Kne Cung", the name given by local Ruc ethnic tribe. 

 

As with the "kha-nyou" in Lao PDR, Kne-cung Laonastesaenigmamus in Vietnam was found in 

tropical evergreen forest within the Annamite limestone landscape. Local Ruc ethnic people (Ban On 

village) traditionally trap rats for their food, and they occasionally catch kne-cung and use them as 

bushmeat. As they reported, this species was trappedon the ground at the baseof limestone mountains 

or in caves on their slopes. We did visit some localities where kne-cung specimens were trapped. The 

animals used small natural rock holes/cavities of about 30 cm wide and 50-60 cm deep in ground 

surface of the limestone mountain base for their dens. Surrounding vegetation consists of  tall moist 

evergreen forest with dense ground storey at elevation of 270 ï 400 m a.s.l.  

 

5.2.3 Rodent species abundance 
 

Many vocalizations of diurnal squirrels were heard during survey period, indicating their high 

abundance in all 3 survey sites. During this survey, total of 87.2 km of transect length were covered 

by daytime survey. However, due to very dense forestcanopy and wet weather, direct observation of 

diurnal squirrels was very difficult. Only about 20 direct squirrel sightings were obtained, while 

severalhundred squirrel vocalizations were heard during the survey. This indicates that the number of 

our direct sightings does not reflect the actual abundance of the squirrel populations in the study areas, 

soencounter rate of diurnal squirrels were not estimated here.  

 

Totally, 50.2 km of transect length were covered by night survey and 4 species of flying squirrels 

were recorded. Location of these records are shown in Annex 3.  Encounter rates for each species are 

shown in Table 13. 
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Table13 Encounter rate of flying squirrels 

No. Vietnamese name Scientific name A F 

1. Sóc bay lông chân  Belomys pearsonii 5 9.96 

2. S·c bay Ľen trԂng  Hylopetes alboniger  1 1.99 

3. Sóc bay trâu  Petaurista philippensis  4 7.97 

4. Sóc bay sao Petaurista elegans 1 1.99 

Note.  A ï number of animal sightings (animals); F ï Encounter rate (animal/ 100km). 

 

With a total of 3,900 trap.nights, we trapped76 specimens of 18 species of diurnal squirrels 

(Sciuridae) and Murids (Muridae). Specimen percentage and trap success of each species by survey 

sites were shown in Annex 11. Summary is  shown in Table 14. 

 

Table14 Specimen percentage and trap success of Rodents 

No. Scientific name Vietnamese name S  P (%) E  

 Strict -forest species     

 Chiropodomys gliroides Chu֥t nhԂt c©y  4 5.26 0.103 

1.  Leopoldamys edwardsi Chu֥t hҼҺu l֧n  2 2.63 0.051 

2.  Leopoldamys sabanus  Chu֥t n¼i Ľu¹i d¨i  12 15.79 0.308 

2.  Maxomys moi Chu֥t xu-ri l¹ng mԚm  1 1.32 0.026 

3.  Maxomys surifer  Chu֥t xu-ri  12 15.79 0.308 
4.  Niviventer fulvescens  Chu֥t hҼҺu b®  10 13.16 0.256 

1.  Niviventer langbianis Chu֥t lang bi an  2 2.63 0.051 

2.  Niviventer tenaster  Chu֥t n¼i Ľ¹ng dҼҺng  6 7.89 0.154 

 Subtotal:  49 64.5% 1.256 

 Not strict-forest species     

3.  Callosciurus erythraeus  S·c bֱng Ľ֛  2 2.63 0.051 

4.  Menetes berdmorei  S·c vԄn lҼng  1 1.32 0.026 

5.  Dremomys rufigenis  Sóc mõm hung 1 1.32 0.026 

6.  Tamiops maritimus  S·c chu֥t hӶi nam  2 2.63 0.051 

7.  Tamiops rodolphii   S·c chu֥t lֹa  1 1.32 0.026 

8.  Berylmys bowersi Chu֥t m֝c l֧n  9 11.84 0.205 

9.  Mus cervicolor  Chu֥t nhԂt hoԈng  3 3.95 0.077 

10.  Mus pahari  Chu֥t nhԂt nҼҺng  2 2.63 0.051 

11.  Rattus nitidus Chu֥t b·ng  1 1.32 0.026 

12.  Rattus andamanensis Chu֥t rַng 4 5.26 0.103 

 Subtotal:  27 35.5% 0.692 

 Overall total:   76 100% 1.949 

Note: S -  number of specimens captured;P ïtotal specimens as proportion of all species (%); E ï trap 

success (specimen/100 trap.night); Trapping effort (Te) = 3,900 trap.nights, 

 

Number of squirrel specimens trapped are very low due to often heavy rain during survey 

periods.Consequently, trap success forsquirrels is low and does not reflect their actual abundance in 

the study areas. The black giant squirrel is the only squirrel that was photographed by the camera 

traps. This squirrel still has a fairly average population in the area as they were observed in every 

forest and area of the survey.   

 

Based on habitat, rodents can be divided into 2 large ecological groups: 1) Strict-forest species which 

live only in primary and secondary forests with little damage by human activities and 2) Not strict-

forest species which can survive in much degraded forests or none forest habitats. Out of 18 species of 

diurnal squirrels and rats/mice, 8 species are strict-forest species. Specimens of these species account 

for 64.47% of total specimen number, and their trap success (as an abundance indicator) is 1.256 



Report on surveys of mammals, gibbon and lorises of Phong Nha ï Ke Bang 

 47 

 

specimen / 100 trap-nights while specimens of 10 not strict-forest species account for only 35.52% 

and trap success is only 0.692. Moreover, 2 very strict forest genera (Leopoldamys and  Maxomys ) 

have the highest specimen percentage and abundance. This is indicative ofthe high degree of integrity 

of the forest at the  study sites. 

 

Primary tropical forest is characterized by a low abundance of rodent species.Moderate damage of 

primary forests leads to  increase of both their species number and their abundance due to adding new 

ecological niches to the forests(Kuznetsov 1992, 2006; Kuznetsov et al. 1998, Sokolov et al. 

1998).For example, trap success of rodentswas1.6 specimens per 100 trap.nights in Pu Mat NR  of 

Nghe An Province (SFNC, 2000); about 2.0 in Buon Luoi of Gia Lai Province (Sokolov et al, 1998), 

2.5 in Ba Vi NP of Hanoi (Kuzetsov et al., 1998) and  3.7 in Vu Quang NP of Ha Tinh Province 

(Kuznetsov et al 2001). In our study, overall trap successof rodents in PNKB NP was1.949 that fully 

complies with the results of above mentioned studies. 

 

5. Hotspot identification 

 

Insectivore and Rodent surveys were conducted in 3 localities; one (Hung Dang Area) is inside core 

zone of PNKB NP and 2 others (Ma Rinh area and Hang En area) are in the approved extension area 

of PNKB NP. Comparison of biodiversity values between these localities can serve as an indication of 

the importance of the extension area for biodiversity.  

 

Out of 34 species recorded for all 3 survey sites, Hung Dang area harbors19 species (8 strict-forest 

species and 11 not strict-forest species) while Ma Rinh area harbors 21 species (10 species and 11 

species respectively) and Hang En area harbors 24 species (10 species and 14 species 

respectively;Table 15).Difference in species number is not significant, but of more importance is 

difference in species composition, both for strict-forest species and not strict-forest species. Studies of 

Kuznetsov et al. (1998) and Kuznetsov (2006) showed that species composition of small mammals in 

tropical forest were affected mainly by two factors: specific features of habitats and level of human 

impact to the habitats.  Hang En area has the highest species number because of more habitat 

diversity, including intact primary forest, affected forests, bushland and agricultural fields. Some 

species that prefer open and agricultural land werefound in this area (Menetes berdmorei; Mus 

cervicolor; Mus cervicolor; Bandicota indica, Rattus andamanensis).Ma Rinharea had less species 

diversity than Hang En area due to lack of agricultural land leading tolack of species that prefer this 

habitat.Hung Dang area has lowest species diversity possible because of less habitat diversity and 

much more forest degradation. Primary valley forests have been affected by logging and cattle raising 

converting old-growth forests into mixed bamboo-wood forest. 

 

Table15 List of Insectivore and Rodent species by survey sites 

No. Scientific name Vietnamese name MR HE HD 

 Strict forest species     
1.  Chiropodomys gliroides Chu֥t nhԂt c©y  x x x 
2.  Leopoldamys edwardsi Chu֥t hҼҺu l֧n  x  x 
3.  Leopoldamys sabanus  Chu֥t n¼i Ľu¹i d¨i  x x x 
4.  Maxomys moi Chu֥t xu-ri l¹ng mԚm   x  
5.  Maxomys surifer  Chu֥t xu-ri  x x x 
6.  Niviventer fulvescens  Chu֥t hҼҺu b®  x x x 
7.  Niviventer langbianis Chu֥t lang bian  x x  
8.  Niviventer tenaster  Chu֥t n¼i Ľ¹ng dҼҺng  x x x 

9.  Belomys pearsonii Sóc bay lông chân  x x x 

10.  Hylopetes alboniger  S·c bay Ľen trԂng   x  

11.  Petaurista philippensis  Sóc bay trâu  x x x 

12.  Petaurista elegans Sóc bay sao x   

 Subtotal:   10 10 8 
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 Not strict forest species     
1.  Callosciurus erythraeus  S·c bֱng Ľ֛  x x x 
2.  Menetes berdmorei  S·c vԄn lҼng   x  
3.  Dremomys rufigenis  Sóc mõm hung x   
4.  Tamiops maritimus  S·c chu֥t hӶi nam  x x  
5.  Tamiops rodolphii   S·c chu֥t lֹa   

 
x 

6.  Berylmys bowersi Chu֥t m֝c l֧n  x x x 
7.  Mus cervicolor  Chu֥t nhԂt hoԈng   x x 
8.  Mus pahari  Chu֥t nhԂt nҼҺng   x  
9.  Rattus nitidus Chu֥t b·ng  x   
10.  Rattus andamanensis Chu֥t rַng  x x 

11.  Ratufa bicolor  S·c Ľen x x x 

12.  Rhizomys pruinosus  D¼i m֝c l֧n  x x x 

13.  Rhizomys sumatrensis Dúi má vàng  x x x 

14.  Atherurus macrourus  ņon   x 
15.  Hystrix brachyura  Nh²m Ľu¹i ngԂn  x x x 
16.  Laonastes aenigmamus N° cֳng  x  

17.  Bandicota indica Chu֥t ĽӸt l֧n   x  
18.  Hylomys suillus Chu֥t voi Ľ֟i x   

19.  Crocidura attenuata Chu֥t ch½ Ľu¹i Ľen  x  

20.  Crocidura fuliginosa Chu֥t ch½ Ľu¹i trԂng   x 

21.  Euroscaptor longirostris Chu֥t chȈi mȈi d¨i x   

 Total species number  21 24 19 

 Trap success of 18 rodent 

species ( see annex 11) 

 2.211 3.000 2.526 

Note: Survey sites: MR  ï Ma Rinh area (Hoa Son Commune), HE ï Hang En area (Thuong Hoa 

Commune), HD ï Hung Dang area (Thuong Trach Commune.  

 

 
Figure 3. Comparative biodiversity values of 3 survey sites 

(SFS ï Strict forest species, NSFS ï Not strict forest species 

TS ï trap success of 18 species) 

Note: Survey sites: Ma Rinh area is in Hoa Son Commune, Hang En area is in Thuong Hoa 

Commune, and Hung Dang area is in Thuong Trach Commune. 

 

In relation to trap success, the highest value was in Hang En area (3.0), then follows Hung Dang area 

(2.526) and Ma Rinh area (2.211). Trap success in Ma Rinh and Hung Dang area were not 

significantly different, but was higher in Hang En area indicating higher abundance of rodents in this 

area. Comparison of species number (strict-forest species and not strict-forest species) and trap 
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success between the 3 survey sites shows that biodiversity values of 2 survey sites in the extension 

area was not less or even higher than those of the survey site in the original core zone of the NP 

(Figure 3). 

 

5.3 Camera Trapping Survey Results 
 
A total 6,176 pictures were captured in the three survey areas.  The survey confirmed the presence of 

17 species of mammal and one bird (see Table 16). There was a few more species of mammals that 

were unidentifiable, due to the low quality of pictures or because they only captured part of the 

animal, therefore the team could not identify to the exact species.  

 

The record has shown a very low mammal density in the survey areas, with only 60 individuals 

photographed in the whole survey. The results also suggest the absence of most of the important large 

mammal in the survey area. Wild boar was the only ungulate captured on camera during the survey.  

 

No signs of cats, bears, deer or saola were identified in the pre-survey and none of these animals were 

captured on camera subsequently.  

 

Table16 List of species recorded in the camera trap survey 

No. 

Common name Latin name 

Conservation status 

IUCN
1
 RDB

2
 

Decree 

32
3
 

1.  

Unidentified jungle 

rat 

Leopoldamys, 

Niviventer, Rattus, 

Maxomys, 

Chiropodomys, 

Chiropodomys or 

Berymys sp. NA No 

No 

2.  Masked Palm Civet Paguma larvata Lc No No 

3.  Common Palm 

Civet 

Paradoxurus 

hermaphroditus Lc No 

No 

4.  Yellow-throated 

Marten Martes flavigula   

 

5.  Unidentified 

mustelid #1 

MUSTELIDAE sp. 

#1 

NA NA NA 

6.  Annamite Striped 

Rabbit Nesolagus timminsi DD EN 

IB 

7.  Crab-eating 

Mongoose Hepestes urva Lc No 

No 

8.  Unidentified 

mustelid #2 

MUSTELIDAEsp. 

#2 

NA NA NA 

9.  Unidentified 

mustelid #3 

MUSTELIDAEsp. 

#3 

NA NA NA 

10.  Wild Boar Sus scrofa Lc No No 

11.  Ferret badger #1  Melogale sp. #1 NA NA NA 

                                                 
1
IUCN Red List of threatened Species; IUCN, 2012 

2
 Red Data Book of Vietnam 2007 

3
Decree no. 32/2006/ND-CP on List of Endangered species of Fauna and Flora 

http://www.google.com/search?q=Paradoxurus+hermaphroditus&hl=en&biw=1280&bih=670&prmd=imvns&tbm=isch&tbo=u&source=univ&sa=X&ei=V1RuUKKXI6StiAK1l4DIDA&ved=0CCYQsAQ
http://www.google.com/search?q=Paradoxurus+hermaphroditus&hl=en&biw=1280&bih=670&prmd=imvns&tbm=isch&tbo=u&source=univ&sa=X&ei=V1RuUKKXI6StiAK1l4DIDA&ved=0CCYQsAQ
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12.  Ferret badger #2 Melogale sp. #2 NA NA NA 

13.  Unidentified civet 

#1 VIVERRIDAEsp. #1 NA No 

No 

14.  Whistling thrush  Myiophoneus  No No 

15.  Unidentified civet 

#2 
VIVERRIDAEsp. #2 

NA NA NA 

16.  Northern 

Treeshrew Tupaia belangeri  Lc No 

No 

17.  Bear Macaque Macaca arctoides VU VU IIB  

18.  Black Giant 

Squirrel Ratufa bicolor NT VU 

 

IUCN Threat categories (IUCN, 2012): VU ï Vulnerable, NT ï Near Threatened, DD ï Data 

Deficient, Lc- Least concern, NA ï not applicable.  Vietnam Redlist categories: EN ï 

Endangered, VU ï Vulnerable. 

 

5.3.1 Accounts of important species 
 
Only three of the species of mammal recorded by camera trapping are listed in the IUCNô Red List of 

Threatened Species (IUCN, 2012), the Red Data Book of Vietnam or Vietnamôs Government Decree 

No. 32/2006/ND-CP on endangered species. Among those Annamite stripped rabbit is the most 

important species, ranked as Globally Endangered by IUCN. Bear Macaque (Stump-tailed Macaque) 

and Black Giant Squirrel are listed as Vulnerable on the IUCN Redlist. All other recorded, including 

jungle rat, hog badger, civets and wild boar not listed under serious conservation concern.  

 

Annamite Striped Rabbit,Nesolagus timminsi 
IUCN:  DD 

RDV: EN 

IB: Ib 

 

Annamite stripped rabbit was one of the most recently discovered mammal species in the world. 

Phong Nha-Ke Bang was the place where the first specimen was collected and photographed 

(Surridge, 1999). Since then very little research on this species has been done even though it was 

highlighted as one conservation flagship for the Annamite range.  

 

In this survey, several clear pictures of two individuals were captured, all at night time. This record 

again confirms the nocturnal behaviour and the fact that intact forest is preferred habitat of the 

species. In addition, according to hunters, the rabbit was not very common and rarely captured by 

snare trapping as they often has jumping tendency when facing any barrier (such as snare trapping 

line), this behaviour perhaps makes them more difficult to capture by snare, which are common in the 

region.  

 

Large Mammal Species 

 

The Camera Trap Survey was targeted at some endangered large mammal species such as Northern 

Serow Capricornis milneedwardsii,Saola Pseudoryx nghetinhensis, Annamite Muntjac Muntiacus 

truongsonensis, bear (Ursus spp.), cats (FELIDAE), and wild canids (CANIDAE). However, no sign 

of these species was identified in the pre-survey attempt, as well as in previous biodiversity surveys in 

these areas (Nguyen Manh Ha & Do Tuoc, 2011, Nguyen Xuan Dang & Nguyen Xuan Nghia, 2011). 

 

These large species have apparently have become very rare now in the park. In the face of high 

hunting and snaring pressure, the decline of terrestrial animal populations is understandable. 

http://en.wikipedia.org/wiki/Whistling-thrush
http://en.wikipedia.org/wiki/Whistling-thrush#cite_note-0
https://www.google.com/search?hl=en&client=firefox-a&hs=Dwz&rls=org.mozilla:en-US:official&sa=X&ei=7FRuUN6-KsXUiwLxrYHQAw&spell=1&q=Macaca+arctoides&ved=0CB0QvwUoAA
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Moreover, the shortage of time of the survey would also limit the number of captures. In order to 

capture those rare animals, more than 25 days of survey and several battery charges would be 

required.  

 

The site selected for this survey was not made on the basis of the criterion of high density of large 

animals, but rather based on selecting areas that were data deficient.  Based on reports from (Nguyen 

Xuan Dang et al, 1998, Le Trong Dat et al, 2009), the southwestern area of the Park (around U Bo), 

the Southeast (near Rao Thuong-Hang En) and the middle-west (Co Khu-Dai Cao) are the likely areas 

that may serve as refugia for large mammals in the Park. Those areas consist of earth hills, with less 

kart terrain and sufficient water year round, which is more favourable to large mammal and ungulate 

populations. Limestone areas often dry out in the dry season and experience seasonal flooding in the 

rainy season.   

 

Other records of Ungulates 
 

Skulls and horns of Saola (Pseudoryx nghetinhensis), Large-antlered Muntjac (Muntiacus 

vuquangensis) and Common Muntjac (Muntiacus muntjak, or possibly Annamite Muntjac) were 

found in a local house in Hoa Son Commune.The skull and bones of a serow were found in a hunter's 

camp in Hung Cau forest, Thuong Hoa and 5 hunters were encountered in Thuong Trach with the 

bones of another serow. This suggests that these four species are present in the newly added extension 

area of the National Park.    

 

5.4 Primates and their relatives 
 

Bengal Slow Loris, Nycticebus bengalensis 
 

The presence of Bengal Slow Loris in Phong Nha Ke Bang had been confirmed in previous surveys 

(Nguyen Xuan Dang et al., 1998, Pham Nhat and Nguyen Xuan Dang, 2000, Le Trong Dat et al., 

2009, Le Xuan Canh et al., 1997, Do Tuoc and Truong Van La, 1999, Kouznetsov et al., 1999). 

However, there was no detailed information on the population, its specific habitat, and distribution 

area. In this survey, only one adult male was observed in secondary forest in the Hang En area, 

Thuong Hoa commune (22:04, 28 August 2011, 0605358/1949101). Several other nocturnal surveys 

were undertaken, however most of them were in primary forest which is not believed by most local 

people to be a preferred habitat for loris.  Interview information also indicated that two slow loris 

were captured and killed by local children in Hoa Son commune just days before the team got to the 

area. It seems that slow loris have become very rare in the survey area, and there have been very few 

records of this species since 1999  (Nguyen Xuan Dang et al., 1998, Le Xuan Canh et al., 1997, Do 

Tuoc and Truong Van La, 1999).  

 

Pygmy Loris, Nycticebus pygmaeus 
 
The Pygmy Loris seems to be the most common species of loris in PNKB. The presence of this 

species has been confirmed over time in the park, most recently in 2009 (Le Trong Dat et al., 2009(Le 

Khac Quyet et al., 2002)). However, as is the case for the slow loris, information on the Pygmy Loris 

in PNKB has never been clearly documented; there is no specific information on their habitat or 

distribution in PNKB. Information on this species was also not available from any other location in 

Vietnam (Streicher, 2009), so it is clearly one of the poorest-known species of primate. During our 

survey, two adult Pygmy Loris were observed in secondary forest (photo taken) in Nhai Cu area, 

Thuong Hoa commune (19:56, 30 August 2011, 0605251/1949539; 21:40 31 August 2011, 

0605392/1951123). Interview information indicated that the pygmy loris mostly occur in secondary 

forest, and even in plantations and areas that are close to agricultural areas. There may be a larger 
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population of Pygmy Loris than of Bengal Slow Loris, as according to local people, the majority of 

loris captured are the former.  

 

Loris have not been a priority species among the primates found in PNKB, so little survey efforts 

have been made for this species so far, so there status is poorly known. The continuing deforestation 

due to illegal logging in PNKB will have an impact on the loris population. In addition, hunting and 

other threats such as collecting loris for pets will also have a serious impact on the population. 

Inappropriate diets for pet loris (they are mostly given fruit and rice) will often kill the animals after 

one or two weeks.   

 

Southern White-cheeked Gibbon, Nomascus siki 
 

Despite considerable effort, only four gibbon groups were recorded during the field survey and none 

of these was record for more than one time.  Details of gibbon records are presented in Annex 5e and 

summarized  in Table 17 below: 

 

Table17 Summary of records of observations of gibbons, Nomascus siki in surveyed areas 

Group. 

no. 

Group composition  

 
Co-

ordinates 

 

Record  

type 

Locality  

 
Adult 

ǁ 

Adult 

ǀ 
Young Total 

G 01 1 1  02 
0614600 E 

1940100 N 
H 

Khe Cha Khe area. Thuong 

Trach forest, PN-KB NP 

G 02 1 2  03 
0620150 E 

1944750 N 
H 

Khe Nhom area. Thuong Trach 

forest, PN-KB NP 

G 03 1 1 1 03 
0620600 E 

1945850 N 
H 

Khe Nhom area. Thuong Trach 

forest, PN-KB NP 

G 04 1 1  02 
0594300 E 

1955700 N 
H 

Ma Xang area. Hoa Son forest, 

PN-KB NP 

Total 4 5 1 10    

Notes: Co-ordinates give are the estimate the central of group's home range, using WGS 84 Map 

Datum. 

 

 

Interviews conducted with local hunters/woodcutters and villager also confirmed that there are few 

group of gibbon in the surveyed area. 

 

Because of the low number of records and the low frequency of calling by the gibbon groups that 

were located, it was not possible to use rigorous techniques to estimate the size of the gibbon 

population.  However, the density is clearly quite low (see below).   

 

The teams also observed one gibbon skin in On Village, Thuong Hoa commune, which reportedly was 

hunted in the Da Lat area, near the Lao border. This confirms that hunting is still a threat to the 

species, despite its protected status. 

 

 

Hatinh langur,Trachypithecus hatinhensis 
 

Hatinh langur (Trachypithecus hatinhensis) were observed on day-time transects in Xuan Trach, 

Thuong Hoa and Hoa Son, with at least 4, 3 and 5 groups members respectively, confirming its 

presence in the extension area of the Park. Separately, the Gibbon Survey Team observed groups 

estimated to be composed of 12-15 individuals (at least 9 adults), seen southeast of  Khe Chu Ngat. 

Two groups estimated to be of 10-15 individuals (at least 8 and 4 adults, respectively) were seen in 

the Hung Cau forest area, and at least 5 individuals were seen in Ma Xang forest area.  
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Red-shanked Douc, Pygathrix nemaeus 
 

A group of 6 or more Red-shanked Douc (Pygathrix nemaeus) were observed in Hoa Son, confirming 

the presence of both of these species in the extension area.  One dead Red-shanked Douc together 

with one dead Hatinh Langur were observed being transferred out of the forest from Ma Rinh. Groups 

estimated to be of 30-35 individuals (at least 18 adults, southeast of  Khe Chu Ngat), 13-20individuals 

(at least 10 adults, Hung Ngon forest area) and  11-15individuals (at least 9 adults, Ma Xang forest 

area) were seen separately by the Gibbon Survey Team (Annex 5f). 

 

Bear Macaque, Macaca arctoides 
 

A total of 8 individuals were photographed by camera traps in 3 images, including a group of 5 

belonging to one group. Bear Macaque are not restricted to limestone areas and often scout the ground 

for food, hence they were captured by the camera often. Because of its less restricted habitat and 

travel behaviour the Bear Macaque, and also the Rhesus Macaque, often are captured in the local 

hunterôs snare traps. They may be one of the most threatened primates in the park as the result of 

snaring.  

 

Assam Macaque, Macaca assamensis 
 

In addition to camera trap records of Bear Macaque, a group of six Bear Macaque (Macaca arctoides) 

and a group of twelve Assam Macaque (Macaca assamensis) were observed at the same time on 

transect surveys in Hoa Son, thus confirming the presence of these species in the extension area.  

 

Allied arboreal species 
 

Sunda Colugo, Galeopterus variegatus 
 

Colugo or flying lemurs are now considered to be closely allied with primates, so this species is 

considered here.  Only one record was obtained during the surveys. A pair of Sunda Colugo 

(Galeopterus variegatus) were observed and photographed in Ma Rinh Moi survey area, Hoa Son 

Commune in the extension area.  

 

Northern Treeshrew,Tupaia belangeri 
 

While not closely related to primates, neither is the treeshrew a shrew or a true insectivore, so they are 

considered here. A specimen of Northern Treeshrew (Tupaia belangeri) was collected by the 

Insectivore and Rodent Survey team in the Hang En survey area in the extension area.  Single animals 

were also photographed by camera traps in Da Lat, Thuong Hoa Commune and in Ca Con-Hung Tri, 

Xuan Trach Commune. No evidence has yet been found for the occurrence of the Northern Smooth-

tailed Treeshrew Dendrogale murina although it has been confirmed as present in the adjacent karst 

forest area of Hin Namno in Lao PDR.   
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6. THREATS 

(NB: CONFIDENTIAL SECTION, not for publication or general distribution without 

permission from the National Park Management Board) 

 

6.1 General threats to and management concerns for 

nonvolant mammals in the PNKB National Park and 

region 
 

Phong Nha ï Ke Bang National Park is considered to be one of the areas that experiences very high 

human impact. Hunting and logging reportedly were the most serious threats to wildlife in the park in 

the past (Do Tuoc and Truong Van La, 1999, Haus et al., 2009, Le Khac Quyet et al., 2002, Le Trong 

Dat et al., 2009, Le Xuan Canh et al., 1997, Meijboom and Ho Thi Ngoc Lanh, 2002, Nguyen Ngoc 

Chinh et al., 1998, Nguyen Manh Ha, 2006) and are still now the major threat to wildlife.  During our 

survey, loggers, agarwood collectors, and hunters were commonly observed in every forest sectors of 

the park.   

Based on the information collected during the surveys, the survey teams assessed the relative levels of 

different threats in the surveys areas. 

 

6.1.1 Hunting 
 
Hunting is the most serious threat to large and small nonvolant mammals, and is and will be the key 

reason for the decline of many large and small mammals and other terrestrial species in 

Vietnam(Roberton, 2004, Nguyen Manh Ha, 2009, Brunner, 2012).  

 

The common occurrence of hunting in PNKB has already been reported in previous biodiversity 

surveys (Nguyen Manh Ha and Do Tuoc, 2011, Nguyen Xuan Dang and Nguyen Xuan Nghia, 2012).  

The three teams working on the current survey also independently confirmed this finding.  The 

evidence indicates very high hunting pressure in the park, and reports indicate that hunting 

actually has been happening for several years.Old and new snare trapping lines were also 

observed in the survey areas. Moreover, hunters with rifle and hunting dogs were also 

observed in the Ca Con area. Large numbers of local people were observed entering the forest to 

hunt or to collect precious forest products for commercial purpose. Snaring trap lines were also 

observed commonly in the survey area. This activity may be a key factor in how low the animal 

populations in the park are currently.  

 

During our survey, evidence of hunting such as spent cartridges (from military rifle and hunting gun) 

and snare traps were found in almost every sector of the survey areas. More importantly, much of the 

evidence was from active hunting camps, hunting with guns, or newly-built snare trap lines. At least 

13 men and woman and one hunting dog were captured by camera traps, suspected to have entered the 

forest to do snare trapping and hunting. At least 500 snare traps, 7 spent cartridges, and 8 active 

hunting camps were found across the three survey areas. In addition, 1 hunted Hatinh Langur 

(Trachypithecushatinhensis), 1 Red-shanked Douc (Pygathrixnemaeus), 6 Small-toothed ferret  

badgers, 1 Large-toothed ferret badger, 3 Common Palm Civets, and 1 Javan mongoose were 

observed in hunter camps in all three areas. Several other wildlife species such as macaques, civets, 

turtles, serow (parts of animals) were also observed in 3 local restaurants (2 in Hoa Son and 1 in Cha 

Lo), ready to be prepared and served.  
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The Ruc cave was occupied yearly (almost permanently) by local hunters, and evidence of a number 

of other small carnivore species (bones and skins) were found in the cave. 13 suspected hunters or 

loggers were photographed by the cameras in the three areas. Most of the people seemed quite curious 

about the camera without destroying it and some of them were actually carrying hunted animals 

(jungle rat) in front of the camera. 

 

A group of four children were captured on camera at night while they entered deep in the forest using 

torchlights. They probably were in search of frog or fish. The appearance of the children in such a 

remote area has raised an issue on how common people are in the forest of PNKB.   

 

One hunting dog was also captured on camera. Using dogs to hunt can have a serious impact on slow 

moving animals such as turtles and pangolin. As a result these animals are now become extremely 

rare in Vietnam. During our survey, no track or feeding sign of pangolin was observed even though 

Phong Nha is a place where pangolin have been recorded.  

 

Three cameras were lost and destroyed in the forest. It is suspected that some hunters were aware of 

the cameras and destroyed them to avoid any trouble from illegally entering the park.   

 

Snaring activity seems to have reached a very specialized level in terms of hunter skill and trapping 

protocol. For instance, local hunters often take a rapid survey in an area to identify tracks and 

sightings of animals, before applying an appropriate snaring method. Traps are only set where tracks 

of animals are found, and local hunters informed us that this additional step means there are better 

cost-benefits, and it also saves time in comparison to employing a long trap line. Cables for snares 

(bicycle brake cables) can be purchased quite easily in the local commune. A few hundred of them 

could be purchased without any difficulty. The price for a cable is VND4,000 (about $0.20 USD).  

 

Using a gun for hunting also seems quite common in both Hoa Son and Thuong Hoa commune. 

About 4 shots were heard and 3 hunters using guns were observed in the forest in Ma Rinh, and 3 

other shots were heard in Ma Ma Valley (Thuong Hoa Commune). All the shooting happened at 

night.  At least 5 spent cartridges (AK 47 -7.62mm x 39mm, and specialized small calibre hunting gun  

.177calibre) were collected in a hunting camp. In addition, at least 2 dead monkeys (1 Hatinh Langur, 

1 Red-shanked Douc) were observed being transferred out of the forest from Ma Rinh. The hunter 

informed us that a military rifle was used to hunt the two animals, and that hunting still continues in 

the forest. We were told that bullets could be purchased in local villages for VND 12,000 each for 

.177caliber bullets (about $0.57 USD), and VND 30-40,000 each for larger bullets.  

 

Interviews with local people and a quick assessment of the wildlife trade and consumption of wildlife 

in Hoa Son, Thuong Trach, and Xuan Son revealed that an undercover network of restaurants and 

wildlife retailers is still active in all three communes. These purchase all dead or live animals hunted 

from the forest to supply local restaurants and other restaurants in Quy Dat Twon and Dong Hoi City 

of Quang Binh Province. It was not hard to find a bushmeat restaurant in all three communes, and 

some are very well-known to local people. Parts of several other wildlife species, including macaques, 

turtles and serow were also observed in 3 local restaurants adjacent to the Park (2 in Hoa Son and 1 in 

Cha Lo), ready to be prepared and served.   

 

The information collected in this survey indicates a very high level of threat created by hunting, trade 

and consumption of wildlife in PNKB. This trade has formed a very streamlined market chain, with 

highly motivated and specialized hunters. Hunting has become generally seen as a normal activity in 

local villages, with almost no interference from local authorities or rangers. For instance, local 

retailers could purchase and transfer hunted animals out of the commune without difficulty. Hunting 

camps have been set-up permanently in the forest, allowing hunters to start hunting again immediately 

after finishing agricultural cropping. The camps saw almost no intervention by the local authority or 

the park.  
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We suggest that if the trade in snaring and buying of illegal hunted animals is not banned in these 

three communes the high price of wildlife will certainly increase the number of people involved in 

hunting and trade, and will eventually wipe out many species of wildlife in the area.  

 

6.1.2 Logging 
 

Illegal logging occurs commonly in all survey areas, similar to what has been previously reported in 

Quang Binh Province (Roberton, 2004). The search forvaluable wood not only damages the forest but 

also create a large disturbance to the park. Hunters use explosives and tools to move rock and earth to 

find roots and tree trunks in the forest. 

 

More than 30 loggers/porters were observed in one single day in Hoa Son commune (9 August 2011) 

all in the act of carrying illegal timber out of the forest. Evidence of logging, such as felled trees, 

unloaded timber, and old camps were observed commonly in all three areas. For instance in Hoa Son 

and Thuong Hoa, many big trees (>80cm in diameter) were cut down in the forest, and local villagers 

informed us that the trees are cut before they are cut by other loggers. Timber was observed 

commonly in all local villages and its origin is rarely checked by the local forest ranger.  Sales of 

chain-saws were quite common in all three areas. It seemed to be quite easy to purchase and repair 

any brand of chain-saw in local villages.  

 

Several species of tree are harvested from the Park (Table 18). The Tonkin rose-wood (Hue,Dalbergia 

tonkinensis) and ebony wood (Mun, Diospyros sp.) have attracted the most intense logging activity in 

PNKB for the last 15 years. The area is known to be one of the last strongholds of the species. 

However, these two species are under serious threat in Phong Nha-Ke Bang, and it is possible that 

almost all of the mature trees have already been wiped out in the park.  

 

The demand forDalbergia tonkinensis has been so great that the price has climbed steadily from VND 

8,000 per kg in 1999 to VND 20,000,000 per kg (about $1,000 USD) for the same piece of wood in 

2011 (Nguyen Manh Ha per.com. 1999:2011). The collection of Dalbergia tonkinensis has become so 

intensive that loggers often come back to the same logging sites to collect roots and branches of the 

tree, which have also become valuable items nowadays.The high price of the wood has driven a 

significant number of local people to get involved in the collecting any remaining part, chip or branch 

of the wood. Collector now are scouting every corner of the park to look for remaining trees or dead 

tree trunk so that they could collect the wood chips or root for sale. Gangs of collectors searching for 

rose wood were observed commonly in the Cha Noi, Ca Con, Hung Tri areas. The Camera Trapping 

team met at least 3 groups (20-25 members each group) on the camera setting trip and 2 other groups 

in the camera collecting trip in the same area. On August 8, 2011, at least 8 loggers were observed in 

Thuong Hoaô forest while they travelled to an old logging camp to collect the roots of Dalbergia 

tonkinensis. Another 4 people were observed in the Khe Gat area while transferring a load of 

Dalbergia tonkinensis roots (approximate 20kg) out of the forest (16/9/2011). Root is purchased at the 

lowest price, but the load would probably cost VND 30-35,000,000 according to a local retailer. Local 

people informed us that because of the high price of the wood, most of the young men from Xuan 

Trach Commune are involved in Dalbergia tonkinensis extraction. People are organized into groups 

of 4-8 people, and each trip takes 7-10 days. They usually go to the forest once a month for this 

purpose.  

 

The extraction of Diospyros sp.is less intensive.  However it is one of the most expensive woods at 

present, second only to Aloewood and Dalbergia tonkinensis. Currently, the price of ebony wood is 

VND 50-70,000 per kg (about $2.50-3.50 USD per kg).  

 

Logging for construction timber was observed in many places in the park, but especially in Hoa Son 

and Thuong Hoa commune. 

http://www.google.com/search?hl=en&client=firefox-a&hs=WiK&rls=org.mozilla:en-US:official&biw=1280&bih=710&sa=X&ei=CTSqTtGEM-apiAfB_6G6Dw&ved=0CBkQvwUoAQ&q=Diospyros+sp.&spell=1
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Table18 Li st of key woods that were most harvested at the time of the survey 

No. Wood Purpose  Type of 

product 

Price (VND) 

1 Hue (Dalbergia 

tonkinensis) 

Boutique 

furniture and 

incense 

All parts of the 

tree 

2 ï 30 million per kg 

(depends on quality) 

2 Mun (Diospyros sp.) Luxury furniture  Timber and 

branches  

20,000 to 80,000 per kg 

(depends on quality) 

3 Lat (Chukrasia 

tabularis) 

Luxury furniture Timber  14-15 million per m
3
 

4 V½ hҼҺng 

(Cinnamomum 

balansae) 

Furniture and oil 

distillery  

Timber and root 

for oil distillery  

8-10 million per m
3
 

6 Vàng tâm (Manglietia 

fordiana) 

Furniture  Timber  8-10 million per m
3
 

7 Gi  ֡(Talauma gioi) Furniture  Timber 7-10 million per m
3
 

8 B p֥ (sp.) Furniture  Timber  5-7 million per m
3
 

 

 

6.1.3 Other activities 
 
Hunting and logging are the top threats to biodiversity in the Park, but there are a number of other 

activities that directly and indirectly create threats to mammals and other biodiversity in the survey 

area (although their impact is less than in these other two areas).   

 

Honey collection: the collection of honey from the forest provides a relatively large benefit for local 

people. Annually, a honey collector could harvest approximately 10 liters, earning VND 2 to 2.4 

million at approximately VND 200,000 to 250,000 per liter. According to the former commune leader 

of the Hoa Son commune (Mr. Giao), annually the people of Hoa Son collect between 2 and 5 tonnes 

of honey from the forest, providing a good cash income for the local community. The collection of 

honey does not seem to create much impact on the forest, however it does disturb the natural habitat 

as local people travel in the forest quite often during the honey season. In addition, these people may 

also collect other forest resources such as orchids or turtles while searching for honey.   

 

Medicinal plants: The survey interviews indicate that the collection of medicinal plants seems to have 

decreased in intensity over the last five years in Phong Nha Ke Bang. However, the collection of 

orchids, specifically Anoectochilus spp., as medicinal plants is still going on in the Park. Local 

retailers purchase the Anoectochilus for VND 50-80,000 per kg, which has attracted many local 

people to the harvesting and selling of the plant. The plant is now only rarely seen in the wild as the 

result of over exploitation.  

 

Orchids: Orchid collection for the flower trade was quite common two years before our survey. 

During the survey, at least 13 large fallen trees (>60 cm in diameter) were observed in Thuong Hoa 

and Hoa Son, felled by orchid collectors. Local people informed us that over the last two years the 

Minh Hoa State Forest Enterprise and local retailers started purchasing a large amount of orchids 

which attracted many local people in the Minh Hoa district to get involved in collection. Many trees 

with orchid colonies were cut down for that reason. This action probably created a serious impact on 

the orchids as well as the forest in the area.  

 

ñSwallowòhunting: There was only one cave in the survey area (Hang En) that was intensively used 

bybirds.It is not clear as of this writing whether these are swallows (HIRUNDINIDAE), swifts 

(APODIDAE) or Ashy Woodswallows (Artamus fuscus). The colony seems to have had a good 

population of birds for many years, and the cave is well-known to the local community. Bird hunting 

http://www.google.com/search?hl=en&client=firefox-a&hs=WiK&rls=org.mozilla:en-US:official&biw=1280&bih=710&sa=X&ei=CTSqTtGEM-apiAfB_6G6Dw&ved=0CBkQvwUoAQ&q=Diospyros+sp.&spell=1
http://www.google.com/search?hl=en&client=firefox-a&hs=vhK&rls=org.mozilla:en-US:official&biw=1280&bih=710&sa=X&ei=5DOqTpX4LaGaiQeiuajvDw&ved=0CBkQvwUoAQ&q=Chukrasia+tabularis&spell=1
http://www.google.com/search?hl=en&client=firefox-a&hs=vhK&rls=org.mozilla:en-US:official&biw=1280&bih=710&sa=X&ei=5DOqTpX4LaGaiQeiuajvDw&ved=0CBkQvwUoAQ&q=Chukrasia+tabularis&spell=1
http://www.google.com/search?hl=en&client=firefox-a&hs=vhK&rls=org.mozilla:en-US:official&biw=1280&bih=710&sa=X&ei=5DOqTpX4LaGaiQeiuajvDw&ved=0CBkQvwUoAQ&q=Chukrasia+tabularis&spell=1
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seems quite common in the area during the nesting season (January to April). Local people visit the 

colony and use fishing nets to catch the birds at the time when the birds need to travel in and out of 

the cave frequently to feed their chicks. A permanent hunting camp was built by local people at the 

caveôs entrance, where there was clear evidence of bird netting, such as old fishing nets, dead birds 

and cooking gear. According to local people, hunting of birds is less intense from May to December 

because at this time the birds travel to and from the cave only 2 times per day. Interviews with local 

people and the evidence seen in the camps shows how intensive hunting is in the area. There seems to 

be very little intervention by local authorities and rangers.     

 

Fishing: Fishing is not a very common activity in the forest as most of the survey sites have no 

important water system, with the exception of the Ma Ma Lake. Local people informed us that fishing 

does take place in all three areas; however, over-fishing and the use of electric shock devices has 

made a big impact on the fish populations in most of the streams in the region. Lack of fish has led to 

fewer people being involved in this activity. The Ma Ma Lake seem to be an important fishing site for 

people in Thuong Hoa commune, and fishing evidence seems quite common around the lake such as 

old fishing nets and fishing camps. At least 2 local fishermen were observed at the lake with 

approximately 200m of net. Frequent fishing in the lake would have a big impact on the fish 

population, as well as on other animals that prey on fish and crabs, such as otters and Crag-eating 

mongoose. In addition, the Ma Ma Lake is an important water resource in the area (the only 

permanent water hole), and the frequent appearance of local people may disturb the lake and disturb 

animals accessing the lake for water. 

 

Cattle grazing: Free-ranging cattle grazing appeared to be quite common in all three areas. Valleys 

and flat land which are close to local villages are most commonly used for cattle grazing, especially in 

Thuong Hoa where most of the villagers have domestic cattle. Domestic cattle could be strong 

competitors to wildlife in terms of food and feeding areas. Moreover, disease exchange could be 

another issue when wildlife and domestic animals are in frequent contact. Allowing cattle to roam 

freely also sets the stage for human-wildlife conflict if large predators switch to preying on cattle 

instead of scarce wild prey. 

 

Cinnamon oil distillery: at least two distillery sites were observed in Hoa Son. The distilleries often 

destroy large numbers of the Cinnamomum balansae trees to use their root for distillery processes. A 

large quantities of other trees are also consumed as firewood for the process. The sites are often quite 

visible at a long distance as most of the trees are cut with mechanized equipment. One old camp and 

one freshly removed camp were observed in the forest of Hoa Son, about 1km from the Park 

boundary. If this activity is not controlled the process will soon move to the forest of Phong Nha Ke 

Bang National Park. 

 

6.1.4 Threats specific to small carnivores 
 
All small carnivores in PNKB NP are now under serious threat from human activities, especially 

hunting, snare trapping and the illegal wildlife trade. There is no species of small carnivore that has a 

large population, and some species such as the palm civets (PARADOXURINAE) that were 

considered common in the park in the last 10 years (Nguyen Xuan Dang et al., 1998) have now 

become rare.  Moreover, some species have become extremely rare such as the Binturong. Otters can 

be considered as locally extinct in many of their former habitats in Hoa Son and Thuong Hoa 

communes.  

 

Direct interviews with hunters in their snaring camp during the survey revealed that civetsareamong 

the most sought-after species in the area, third only to the Three-striped Box Turtle (Cuora 

trifasciata), and the pangolin (Manis spp.). The price for a live Common Palm Civet reaches 

VND1,200,000 per kg (about $60) in the local village and VND 2-2.4 million per kg at local 

restaurants  (about $100-120). One live captured Common Palm Civet (average 2 kg) would bring 

VND4-5 million, enough to purchase food for half a month. As a result of this demand and the high 
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prices, snaring efforts have reached professional level and quality: at least 3 specialized palm civet 

snare sites were observed in the survey area, in which a set of 7-10 snare traps were set-up in a 

complete fenced circle, and in the middle of which bananas and other fruit were laid out to attract 

palm civets.  Once a civet is captured, the animal would be transferred alive immediately to a local 

retailer to reduce the mortality rate. More importantly, before the trap lines are set, hunters often scout 

the area for palm civet sightings, leading to a high intensity of civet snaring. If this pressure is not 

reduced, the Common Palm Civet could soon become a threatened species in the park.  

 

Local hunters reported that the Masked Palm Civet is one of the most sought after animals in PNKB 

because their price is second only to the  Common Palm Civet VND600,000 ï 800,000 ($30-40). The 

demand for Masked Palm Civet from local retailers and restaurants is also high, as its meat could be 

served as Common Palm Civet for a higher price in the restaurant. Local hunters informed us that live 

Smallïtoothed Palm Civets are purchased at the same price as Masked Palm Civets; however, they 

much rarer and often sold dead, so the price drops to VND200,000 per kg. Hunting and intense 

logging in the earth hill area of Hoa Son may soon put the Smallïtoothed Palm Civet under threat if it 

continues. Binturong is also purchased by local wildlife traders at a high price, due to the very good 

taste of the meat and also their large size (in comparison with other viverrids). The hunters also 

informed us that, due to its size and tracks marked in trees, the animal was quite easy to locate and 

hunt or trap. This pressure from hunting and trade indicates that the civets in this group may soon be 

critically threatened in this area. 

 

6.1.5 Thr eats specific to insectivores and rodents 
 

Status of Insectivores in Vietnam, in general, and in PNKB NP, in particular, is very poorly known. 

The species are not threatened by hunting, but forest degradation may change their population status. 

However, this question needs further study. 

 

Rodents are threatened in Vietnam by hunting/snaring and habitat loss. Almost all squirrel species are 

hunting targets of local people for food and ornamental purposes. Rats and mice are also hunted for 

food in several areas of Vietnam.  Habitat loss, especially forest destruction is one of the main threats 

to rodent species in Vietnam. As a results, 8 rodent species of Vietnam were listed in Red Data Book 

of Vietnam (2007) for urgent conservation actions (Table 19).  

 

Rodent fauna in PNKB is threatened by hunting/snaring and forest degradation due to selected timber 

removal and NTFP collecting. Signs of these threats were found in all 3 survey sites, including 

trapping/snaring, hunter camps, encroachment, timber cutting, honey and NTFP collecting, 

agricultural fields and domestic cattle raising (Annex 3).   

 

Six rodent species of high conservation concern were found during the surveys, including 5 species 

listed in the Red Data Book of Vietnam and 2 species listed in the IUCN Red List (2011) as globally 

threatened or near threatened species (Table 19). All these species are facing intensive threats in 

PNKN NP 

Table19 A list of threatened Rodent species in Vietnam 

No. Common name Scientific name VRDB 

(2007) 

IUCN RL 

(2011) 

1.  Black Giant Squirrel Ratufa bicolor  VU NT 

2.  Hairy-Footed Flying Squirrel Belomys pearsonii CR  

3.  Particoloured Flying Squirrel Hylopetes alboniger  VU  

4.  Lesser Giant Flying Squirrel Petaurista elegans EN  

5.  Red Giant Flying Squirrel Petaurista philippensis  VU  

6.   Laotian Rock Rat Laonastesaenigmamus  EN 
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Note: VRDB ï Vietnam's Red Data Book (2007), IUCN RL ï IUCN Redlist (2012). CR ï Critical 

endangered, EN ï endangered, VU ï Vulnerable, LR ï Low risk, NT ï Near threatened, DD ï Data 

deficient. 

Black Giant Squirrel Ratufa bicolor is threatened mainly by hunting. The large size, diurnal behavior 

and good taste of its meat make this squirrel a regular hunting target of local hunters.  

Flying squirrels (Belomys pearsonii, Hylopetes alboniger, Petaurista elegans, Petaurista philippensis) 

are not direct hunting targets. Their nocturnal activity and use of dense forest canopy make them more 

difficult to hunt. However, as strict-forest species that need tall trees for nesting and foraging, so these 

species are very sensitive to forest degradation by timber removal. 

Laotian Rock Rat is seriously threatened by snaring activities of local residents. This species was 

confirmed in Thuong Hoa Commune and reported to exist also in Hoa Son Commune. However, both 

these communes have a strong tradition of trapping rats for food. Laotian Rock Rat is easy to trap due 

to its ground surface residence and slow moving behavior. The tame behavior of this species also 

means the animals do not try to escape from areas disturbed by humans and are more prone to snaring. 

 

6.2 Ranking and identification of areas of high threat 
 

Based on the evidence found in the Small Carnivore Survey as well as on the priority list of 

conservation issues and their level for each commune, Hoa Son and Thuong Hoaseem to be the sites 

where the most evidence of threats to wildlife has been found. Both of these areas are in the newly 

extended areas and located far from the Parkô headquarter with fewer ranger stations. Hence the 

hunting and logging are possible without much intervention from law enforcement activities.  

 

Hunting, the wildlife trade, and logging were all common in Hoa Son and Thuong Hoa communes. 

Local loggers could be seen daily while they travelled in and out of the forest with chain-saws and a 

variety of timber species. Hunters, snaring lines, and active hunting camps were also commonly 

observed in the two communes. Logging using buffalo was also observed in Hoa Son forest, with at 

least 16 very large timber pieces (1.2 m x 15cmm x 3m) counted in the forest while they were 

transferred by 3 buffalos. Cut trees and unloaded timber were found frequently in the forest of both 

Hoa Son and Thuong Hoa, and itôs likely that the illegal activities do not experience much 

intervention from relevant law enforcement forces.  

 

Thuong Hoa commune also had high levels of activities such as fishing, bird hunting and cattle 

grazing. Local people reported that the trapped animals and birds are often sold to local markets, 

especially in Quy Dat town. The wildlife trade and hunting seem very common in the commune, and 

in the forest many snare trapping lines and old hunting camps in both Thuong Hoa and Xuan Trach 

were said to belong to hunters in Thuong Hoa. In addition, trapping of rats and small animals for food 

seemed very common in the commune.  

 

In the forest of Xuan Trach commune (Hung Dang, Ca Tot, Cha Noi), only 2 hunters and one camp 

were observed, with very few sightings of logging in the forest. Nevertheless, logging seems quite 

common along the Ho Chi Minh highway where in the afternoon we could see local people using 

motorcycles to transfer their timber to the village. In addition, the commune is very famous for their 

dedicated and skillful Dalbergia tonkinensis collection. During our survey, all of the Dalbergia 

tonkinensis collectors we met in the forest and on the Ho Chi Minh highway were from Xuan Trach 

commune.  

Table20 Impact to forest and wildlife in Phong Nha ï Ke Bang 

  Extension area  World Heritage 

Site 

Rank Type of impact Hoa Son Thuong Trach Xuan Trach 
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1 Hunting Very high Very high High 

2 Wildlife trade  High High Average 

3 Logging High High High 

4 Habitat fragmentation  Low Low Average 

5 Honey collection High High Low 

6 Orchid collection and  

medicinal plants 

High Average Low 

7 Bird netting  No High No 

8 Fishing Average Average Low 

9 Cattle grazing High Average Average 

10 Cinnamon oil distillery     High No evidence No evidence 
 

The Insectivore and Rodent survey team independently carried out an assessment of threats in their 

three surveys sites.  All t hreat signs recorded during the insectivore and rodent survey are shown in 

Annex 7b and summarized in Table 21. A map of hunting/snaring threat signs were shown in Annex 

8c.  

Table21 Summary of threat record statistics in 3 survey sites 

 Extension Area  World Heritage Site 

Threat Ma Rinh  

in Hao Son 

Hang En  

in Thuong Hoa 

Hung Dang  

in Xuan Trach 

1. Snaring & camps (localities) 12 9 9 

2. Hunters (persons) 2 8 5 

3. NTFP collecting (localities) 1 2 3 

4. NTFP Collectors (persons) 0 11 0 

5. Timber removal (localities) 20 4 0 

6.Timber removers (persons) 28 0 0 

7. Agricultural field (localities) 0 1 1 

8. Cattle raising (localities) 0 0 Many 

 

There were 8 threats recorded in the survey areas, with different levels for each survey sites. Table 22 

shows the results of threat assessment using the scoring method of Salafsky et al. (1999). Maximal 

score for each threat criteria is 5, and minimal score is 0 (when the threat does not occur). 

Table22 Threat assessment and comparison between survey sites 

 Extension area  World Heritage Site 

Threats Ma Rinh 

in Hoa Son Commune 

Hang En 

in Thuong Hoa 

Commune 

Hung Dang 

in Xuan Trach 

Commune 
Sca. Int. Urg. Total Sca. Int. Urg. Total Sca. Int. Urg. Total 

Hunting/snaring 5 5 5 15 5 5 5 15 5 5 5 15 

NTFP collecting  2 1 1  4 3 4 4 11 4 3 3 10 

Timber removal  3 4 4 11 2 2 2 6 0 0 0 0 

Agricultural field 0 0 0 0 1 1 1 3 1 2 2 5 

Cattle raising  0 0 0 0 0 0 0 0 3 4 4 11 

Total:   30  35  41 

Note: Sca ï scale, Int ï Intensity, Urg ï Urgency. NTFP ï Non-Timber Forest Products 
 

The assessment shows that: 

- Hunting presents the most serious threat in all 3 survey sites. This threat includes hunting with 

guns and snares (mostly wire cable snares). Snaring was quite popular in all survey areas. The 
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hunting threat for rodents was mainly from snares. Rodents were hunted mainly for local use, 

some for trade (squirrels).  Small carnivores were hunted mainly for trade. 

- Timber removal is the second most serious threat in the Ma Rinh area, the third in the Hang En 

area and does not occur in the Hung Dang area. Local people extract economically valuable 

timber trees for some local use and mainly for trade. Some traders from other regions pay for 

local residents to cut timber trees, then gather and transport them to cities for sale. 

- NTFP collecting is the second most serious threat in the Hang En area, the third in the Hung Dang 

area and in the Ma Rinh area. In Ma Rinh there are only 3 threats and NTFP collecting is the least 

serious, and this threat is also lowest in Ma Rinh area in comparison with other 2 survey sites. 

NTFPs harvested included firewood, bamboo and bee honey. 

- Agricultural fields occurred only in Hang En and Hung Dang areas and not very serious threat in 

these areas. Only one farm was found in the Hang En area and 2 farms in the Hung Dang area. 

(Note that, in the Hung Dang area, fields are far away from trapping sites). 

- Cattle raising was found only in the Hung Dang area and was quite serious, representing the 

second most serious threat in this area after hunting/snaring. 

 

 
Figure 10. Comparison of threat level between 3 survey sites 

H ï Hunting/snaring, NC ï NTFP collecting, TR -  Timber removal  

AF ï agricultural field, CR ï Cattle raising 
Note: Ma Rinh Moi in in Hoa Son Commune, Hang En is in Thuong Hoa Commune, both in the extension area 

of the National Park. Hung Dang is in Xuan Trach Commune and inside the World Heritage Site property 

boundaries as currently demarcated. 

 

Comparison of threat number and threat scoring among the 3 survey areas (Figure 10) shows that: 

- Hung Dang area, inside the World Heritage property, had the highest threat level: there were 4 

threats with a total score of 41. This area is not very far from villages and there were large former 

logging trails of 2-3m wide running through the forest. Forests have been much degraded, 

converted into mixed bamboo forests. Hunting and cattle raising were the most serious threats in 

this area. 

- Hang En area had the second highest threat level: there are 4 threats with total of 35 scores. This 

area is not very far from On Village. Tall forests remain but valuable trees have been removed 

and hunting was quite intensive. 
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- Ma Rinh area had the lowest threat level of threat, probably due to being very far away from 

villages. Three (3) threats occurred there with a total score of 30. Forest in this area is old growth 

or little affected, however, timber removal and hunting pressure were very high. During our 

survey, 30-40 residents entered this area for timber cutting and log transport every day. 

- In Xuan Trach commune, logging was mostly focused on rose wood collection, however 

construction wood is also a target. The team recorded one chainsaw near Ca Con area, and several 

down trees from which timber was removed out of the forest.  

 

6.3 Current conservation management in the survey areas 
 

Based on the observations made by the survey teams, law enforcement seems to be a key issue for 

PNKB National Park.  During the surveys, few sightings of active patrol were recorded. The team 

once made contact with a group of rangers in Ma Ma valley (Thuong Hoa commune). While they did 

carry out a patrol in the area, very few snare traps were removed.  

 

Some conservation education activities have been carried out for local people by the National Park. 

These have not been frequent enough in the villages near the survey areas.  Local people seem 

unaware of the critical issue of biodiversity protection in PNKB NP, as well as of the consequences of 

illegal actions such as hunting and logging. No relevant notices or posters were seen in the local 

villages and communes.  Moreover, hunters do not seem to be aware of the risk of trial and 

prosecution. 

 

6.4 Use of mammals as indicators of change 
 

The presence and composition of mammal communities is often proposed as a monitoring indicator 

for levels of disturbance, particularly hunting.  The presence of high value, easily hunted species 

(pangolin, deer, etc.) would suggest that hunting levels are low or sustainable.  Their absence, as in 

this study, suggests that hunting levels are high and unsustainable for these species. As the National 

Park comes under better protection, we would expect to see a rise in the abundance of all hunted 

species over time, as reflected in trapping success and encounter rates on transects.  The current study 

provides a baseline for future comparisons.  Future surveys should make every effort to repeat the 

surveys exactly as done (same location, same methods, same season, same times) in order to insure 

comparability in the results over time. 

 

Rodents can be used as good indicators of habitatchange; their abundance indicates level of forest 

destruction (Sokolov et al. 1992, 1993, 1998, Shilova 1993,  Shilova et al.1996, Shipanov et al. 1996, 

Kuznetsov et al. 1997, Kuznetsov 2006). In primary intact forests, rodent species numbersare low and 

the rodent community includes strict forest dependent and endemic species. Moderate levels of 

anthropogenic damage to primary forests leads to increase of species number and abundance of rodent 

community due to the appearance of new ecological niches for not strict-forest species. When 

anthropogenic damage reachesa threshold, the rodent species diversity will be reduced due to 

elimination of strict-forest species. Our survey found 12 strict-forest species and one endemic species 

indicating low anthropogenic damage to primary forest in PNKB NP.  

 

Within the strict-forest-dependent rodent species, the Indomalayan Maxomys Maxomys surifer is 

considered the best indicator of ecological changes in forest ecosystems (Sokolov et al. 1992, 1993, 

Shilova et al. 1993, 1996, Shipanova et al. 1996, Kuznetsov et al. 1998, Kuznetsov 2006). Studies in 

central and southern Vietnam have shown that in an intact primary tropical forests, specimens of M. 

surifer accounts for 15.0% of total rodent specimens trapped. In contrast, in heavily disturbedforests, 

they reach 30.52% in Buon Luoi forest of Gia Lai Provinceandeven 61.8% or 77.6% in Ma Da forests 

of Dong Nai Province (Kuznetsov et al. 1998, Kuznetsov 2006). Studies by Kuznetsov in Buon Luoi 
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forest (Gia Lai Province) shows thatchange in abundance of M. suriferis clearly relates to level of the 

forest destruction: 

 

- Intact primary tropical forest:     1.29  

- Primary tropical forest with less than 10%damage: 2.08 

- Primary tropical forest with 15-20% damage:   8.57 

- Primary tropical forest with 40-50% damage:  0.77 

- Primary tropical forest with 100% damage:  2.00 

(All fig ures are individuals per 100 trap.nights) 

 

Results of our study in PNKB support this hypothesis well (Table 23):The Hung Dang area with 

highest threat level (a score of 41) had the highest percentage (20.8%) and abundance (0.53) of 

M.surifer;the Hang En area with the second highest threat level (35) had the second highest 

percentage (16.1%) and abundance (0.50) of M.surifer and Ma Rinh with the lowest threat level (30) 

had the lowest percentage (9.5%) and abundance (0.24) of M.surifer. More studies should be 

conducted to further explore this phenomenon, but it strongly suggests that rodent surveys could be 

used as an indicator for monitoring change in forest condition. 

Table23 Percentage and abundance of M. surifer in 3 survey sites 

Survey site Threat score % of total specimen 

number in current site 

Abundance/ trap success 

(ind./100 trap.night.) 

Ma Rinh 30 9.5 0.24 

Hang En 35 16.1 0.50 

Hung Dang 41 20.8 0.53 
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7. Conclusions and Recommendations 

7.1 The status of nonvolant mammal biodiversity in the 

PNKB National Park 
 
All the survey sites were selected because of their good forest condition and the relatively abundant 

animal populations, which were described both by local hunters and by the National Park staff. The 

surveys confirmed the high diversity of the mammal fauna of Phong Nha- Ke Bang. Nevertheless 

records were relatively scarce and there was little sign of large mammals were encountered. This 

result indicates an alarming conservation issue in Phong Nha Ke Bang, as those forests still look to be 

in good condition from satellite images and from the vegetation map, however the forests may contain 

very few animal.  The common occurrence of intensive hunting and snaring activity was probably the 

major factor that has led to the decline of animal populations in the park.  

 

7.1.1 Status of small-carnivores and loris 
 
The presence of a total of 19 species of small carnivore and 2 species of loris were confirmed in 

Phong-Nha Ke Bang National Park. Several species in the park are listed as being under threat at 

different levels in the IUCN Red List, the Red Data Book of Vietnam, and are protected by the Decree 

of the Government of Vietnam (see Table 2and Table 10). The survey results have again confirmed 

PNKB NP as an important conservation area for small carnivores in Vietnam, as the park supports a 

large area and a variety of habitats that are suitable for most species of small carnivore. 

 

The survey results indicated a low density of small carnivore in PNKB NP. Not many tracks and 

animals were observed and collected in the field, despite the intense survey effort. It seems likely that 

high levels of human activity in the survey areas (hunting, logging, and non-timber forest product 

collection) have reduced both the abundance and the observability of the small carnivores and loris in 

PNKB NP. 

 

As a result of these surveys, the status of loris is now more clear in the Park, although very few loris 

were actually recorded in the field. Loris have not suffered from hunting as much as small carnivores, 

and there is no evidence of commercial hunting for loris. However, their population seems very low in 

the park. Previous primate surveys also recorded very little evidence of these species, and this was 

mostly from interview information (Haus et al., 2009, Le Khac Quyet et al., 2002, Le Trong Dat et al., 

2009, Nguyen Xuan Dang et al., 1998). It is possible that the karst terrain and forest in PNKB NP is 

not suitable for these species. This question could be answered by a specific loris study in the park.  

 

7.1.2 Status of insectivores and rodents 
 
Insectivores and rodents play a very important role in tropical forest ecosystems as important actors 

for pollination, seed dispersal, food chains, transformation of botanical materials and soil environment 

improvement. They serve as important food resources for many predators (mammalian carnivores, 

rat-snakes, birds of prey, etc.) including endangered species. Forest ecosystems cannot maintain a 

healthy status without insectivores and rodents species. The composition of the rodent community 

also can be used as a good indicators of forest status. Some rodent species may be harmful, destroying 

vegetation and transferring diseases, but these species represent only a small percentage of the rodent 

community and damage to intact forest ecosystems occurs only in some extraordinary situations when 

their numbers become over-abundant. Overhunting and forest destruction have caused many rodent 

species, especially strict-forest species, to decline dramatically in number and distribution range, such 
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that several are facing the danger of extinction. Eight (8) of 70 rodent species (11.4%) known in 

Vietnam are listed in the Vietnam Red Data book for urgent conservation action.  

 

In spite of their important ecological role and population decline, conservation of rodents has been 

poorly addressed in Vietnam, because people often neglect their important ecological role while over-

emphasizing the harmful features of some species. Conservation of Insectivores and rodents must be 

strengthened to save healthy forest ecosystems and support conservation of other endangered species.  

The rodent fauna in PNKB NP is quite rich and diverse. To date, 35 rodent species of 20 genera and 5 

families have been recorded in PNKB NP. These account for 50% of total species number, 69 % of 

total genera number and 100% of total family number of Vietnam's rodent fauna. This still does not 

exhaust the list of rodent species in PNKB NP; more species will surely be added to the list in future 

surveys.  

 

Rodent fauna is poorly investigated in most of Vietnamôs protected areas. Figure 4 compares rodent 

species number recorded in some limestone protected areas which have been the subject of relatively 

complete biodiversity investigation. The diagrams shows the highest recorded species number in 

PNKB NP, but this likely indicates the still poor investigation of rodent fauna in other protected areas.  

 

 

Figure 4.  Number of rodent species recorded in some protected areas 

(CP - Cuc Phuong NP (Ninh Binh Province), XN - Xuan Nha NR (Son La P), BM  - Bach Ma NP 

(Thua Thien Hue), TD -Tam Dao NP (Vinh Phuc), VQ ï Vu Quang NP (Ha Tinh), BB ï Ba Be NP 

(Bac Kan), PNKB ï PNKB NP (Quang Binh). CP: after Le Trong Dat 2007, XN: Nguyen Xuan Dang 

et al. 2011, BM : Le Vu Khoi et al. 2005, TD: Nguyen Xuan Dang et al. 2006, XS: Nguyen Xuan 

Dang et al. 2006, VQ: Korzun et al. 2001, BB: Le Trong Trai et al.2004, PNKB: this study) 

 

Insectivore fauna in Vietnam is very poorly studied. This study recorded only 5 species of 

Insectivores in PNKB NP. It is very likely that future surveys will add more species to the list of 

insectivore species of PNKB NP. 

 

Six (6) rodent species of high conservation concern were recorded in PNKB NP (Table 1 and Table 

11). They are nationally endangered (listed in the Vietnam Red Data Book) and 2 of them (Ratufa 

bicolor, Laonastesaenigmamus) are also globally threatenedor near threatened (listed in the IUCN 

Red List; IUCN, 2012). Fortunately, three (3) of them (Ratufa bicolor, Belomys pearsonii, Petaurista 

philippensis) were relatively common in the survey sites. Two (2) other species (Petaurista 

elegansandHylopetes alboniger) were very rare in these survey sites and also in most of the protected 

areas of Vietnam. All these information highlight the utmost importance of PNKB NP in conservation 

of rodent endangered species, not only for the nation, but also for the global community. 
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Laotian Rock Rat (Laonastesaenigmamus) is a very special case. This is mystery species is endemic 

to the Annamite Karst ecosystems and its protection conserves an ancient mammalian family, the 

Diatomyidae. So far, this species has been found only in a few localities in Khammoune Province of 

Lao PDR and now, with this study, in the Thuong Hoa commune of PNKB NP. The population size 

and also ecological requirements are still poorly known, but all their known populations (both in Lao 

and Vietnam) are facing very high hunting pressure (Aplin et al. 2008, Vu Ngoc Thanh 2011).  

 

7.1.3 Status of large mammals and primates 
 
The camera trap survey effort in three area of Hoa Son, Thuong Hoa and Xuan Trach commune 

photographed 176 pictures that confirm the presence of at least 17 species of mammal in PNKB 

National Park. Among the mammal species recorded, three species have high conservation 

importance, being listed in both IUCNôs and Vietnamôs red data book; Annamite Striped Rabbit, Bear 

Macaque and Giant Black Squirrel.  No important ungulate such as Saola, Muntjac, deer, cats, bears, 

or pangolins were recorded by the cameras. The result indicated a low density of large mammals in 

PNKB national park, with a limited number of individualsof all species in all survey areas.  The 

prevalence of hunters and snaring suggests an obvious explanation for why densities should be so 

low.  However, the scarcity of water sources during the dry season in these karstic habitats may also 

be a factor.  In fact, the two factors may have a compounding effect, as hunting may be made easier in 

the dry season by the concentration of animals near remaining water sources. 

 

Gibbon densities were also demonstrated to be very low in the surveyed area. At the very most, a total 

of 66 km
2
 was sampled at the 21 listening posts,  Only four (4) groups were detected.  The area 

sampled is certainly lower than this estimate, and some groups and individuals may not have called 

during the short survey period, however, the results taken together indicate that the density of gibbon 

groups in the area sampled cannot be less than 6 groups in 100 km
2
. Assuming an average group size 

of 2.5, this would imply a minimum density of 15 individuals in 100 km
2
.   

 

This estimate is an absolute minimum number of the gibbons in the sample area. The actual number 

may be an order of magnitude greater than this. However, even so, the densities would be very much 

lower than previous densities detected in PNKB NP in the earth hills area around U Bo (Le Trong Dat 

et al., 2009). That previous census covered 7.7 km
2
 and recorded approximately 41 gibbon family 

groups with at least 113 individuals in all, of which 37 groups with at least 101 individuals were 

recorded inside the PNKB NP and another 5 groups with at least 12 individuals were recorded in the 

bufferzone of the Park. These numbers can be considered the absolute minimum number of 

individuals in the U Bo area. 

 

Clearly, the density of gibbons in the sample area is very much lower than in the U Bo area of the 

Park.Two possible hypotheses could explain why this is the case. First, the habitat in the areasampled 

in this survey is largely karst forest, and this habitat may be suboptimal for gibbons.  The high 

densities of Nomascu siki gibbons previously documented in Ubo were living in forest on earth hills, 

not karst. Secondly, the large numbers of hunters in the area suggests that gibbons densities may have 

been lowered by past or current hunting   While most hunting observed involved the use of snares, 

which do not pose a threat to strictly arboreal species such as gibbons, hunting with guns also still 

occurs in the Park. Hunting would also explain the very low rate of calling by gibbons, as gibbons are 

known to decrease calling rates in areas subject to hunting
4
. The observation of a gibbon skin trophy 

reportedly obtained from an area inside the Park, confirms that hunting has been a threat to the 

gibbons, despite their protected status in Vietnam. 

 

                                                 
4
 c.f. Nijman, V. (2001) The effect of behvioural changes due to habitat disturbance on density estimateion of 

rain forest vertebrates, as illustrated by gibbons (Primates: Hylobatidae). In The Balance between Biodiversity 

Conservation and Sustainable Use of Tropical Rain Forests pp. 217-224. 
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7.2 Thr eat assessment 
 
Nonvolant mammal fauna in PNKB is threatened by hunting/snaring and forest degradation. Signs of 

these threats were found in all 3 survey sites, including trapping/snaring, hunter camps, hunters in the 

area, timber cutting, honey and NTFP collecting, agricultural fields and domestic cattle grazing.  

 

Hunting, and especially snare trapping, is putting all terrestrial species in PNKB in a critical 

conservation situation. Evidence of intensive hunting was recorded in all three survey areas.  

Hunting/snaring represents the most serious threat in all survey sites. Snare trapping and hunting 

seems to have reached a professional level - the hunting continues year-round, and trapped and hunted 

animals were continuously transferred to villages and retailers where they would be purchased and 

forwarded on. In addition, hunting bullets and snare trapping supplies are very accessible in the local 

villages, which indicates how common hunting may be and how open the activity is in the area. Wild 

meat was also sold relatively openly in some local restaurants, including protected species: douc 

langur, macaque, serow and civets were observed and were advertised to the team in Hoa Son.  

Hunting intensity seems to increase as the animals become more scarce, because the price of hunted 

animals increases as a result of scarcity. We found that hunters generally have very little fear of 

interventions or arrest from any law enforcement agencies. A key species of great concern, the 

Laotian Rock Rat is seriously threatened by the snaring activities of local residents, both in Thuong 

Hoa Commune and Hoa Son Commune, due to a strong local tradition of trapping rats for food in 

these areas. 

 

Illegal logging is the second most serious threat to mammal biodiversity in the Park. Evidence for 

logging, such as felled trees, lumber piles, and loggers were observed commonly in all three areas. 

Dalbergia tonkinensis collection was also very common as the woodôs price has reached 

extraordinary levels, and it attracts a many local people searching and harvesting this species. The 

logging seems quite easy in these areas: logged lumber is stored in the forest and on trails near local 

villages openly without any intervention from rangers. Chain-saws were sold openly in most of the 

villages, showing the scale of mechanized logging.  

 

Cattle grazing also appears to be common in areas of forest close to villages or in flat valleys. Within 

the Park, cattle grazing was found only in the Hung Dang area but was quite serious there. The 

grazing is a violation of park regulations. Domestic animals could be strong competitors for wildlife 

in terms of food and grazing areas, as well as being a source of disease.  

By one assessment, the Hung Dang area had the highest threat level.Although there is no sign of 

logging, forests have been much degraded, converting them into mixed bamboo forests. Hunting and 

cattle raising are the most serious threats in this area. The Hang En area had the second highest threat 

level. Tall forests remain there but valuable trees have been removed and hunting is quite intensive. 

The Ma Rinh area has the lowest threat level. Forest is primary or little affected, however, timber 

removal and hunting pressure are very high now.  

 

7.3 Recommendations 
 
Based on the results of the survey and the conservation issues raised, the survey teams offer the 

following recommendations for Phong Nha Ke Bang National Park and the authorities in the 

Bufferzone communities around the Park to improve conservation management:  

 

Active law enforcement patrols: An active patrol routine will be vital to reduce the snaring and 

logging in the park. If patrols are done more regularly in key hotspot areas, hunting and logging could 

be dramatically reduced. This should be the first priority activity in PNKB NP. Rangers should 

regularly patrol the forest in groups of four or five, particularly focusing on hotspot areas to find and 
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remove traps and destroy hunting and logging camps. If this activity is well organized and maintained, 

it will certainly reduce the hunting, logging and other negative impacts for the wildlife in the area. A 

careful and well-designed patrol routine is strongly recommended. The activity should be planned for 

each ranger station, with a clear reporting and monitoring mechanism.  

 

Increasing management of the wildlife trade: Local retailers and restaurants should be checked and 

fined for violations. Serious cases should be brought to trial, which will have a strong effect on others 

involved in this illegal activity. Effective wildlife trade control will make a big contribution to 

wildlife protection in the park. When the demand and trade is reduced, hunting will be reduced 

accordingly.  This will require coordination with law enforcement authorities outside the Park. 

 

Managing sale of logging and hunting supplies in the local villages: Sales of cables used for 

snaring, of bullets and of chain-saws needs to be strictly controlled in the local market (at the 

commune level). Shop owners need to be registered with local authorities and ranger stations. The 

supply of cables should be strictly controlled and monitored, such that people should not be allowed 

to purchase more than 3 bicycle brake cables at a time. Selling bullets is strictly prohibited in 

Vietnam, therefore stores and hunters in the Bufferzone who violate this regulations should be strictly 

punished. This will require coordination with law enforcement authorities outside the Park. An 

undercover survey on hunting, trade in wildlife, and supply of hunting and logging equipment is 

strongly recommended in order to provide reliable information for better control of the wildlife trade 

and sale of hunting supplies.  

 

Better involvement of local authorities and communities: Local authorities at the village and 

commune level keep a distance from forest and wildlife management. For example sales of hunting 

and snaring supplies are carried out openly in local villages. Greater cooperation between the National 

Park and local authorities is vital to reduce these threats to the forest. Joint patrols and management of 

the wildlife trade is strongly recommended in order to improve involvement of local authorities and 

for better monitoring of illegal activities.  

 

Provide alternative livelihoods: The agricultural land in the area appears to be quite small, and most 

areas are located on hills and slopes which do not provide a high yield. Forest work therefore seems to 

be a major alternative for most of the communes. Local people informed us that after finishing the 

agricultural harvest, most local people join the logging activity in different ways (logger, porter, cook, 

etc.) and they experience little intervention from local authorities. The logging problem will only be 

effectively solved if unemployment and agriculture promotion in the area receive appropriate 

attention and investment. 

 

Awareness building: Some conservation education activities have been carried out for local people, 

however these have not been frequent enough in these survey areas. Local people seem unaware of 

the critical issues of biodiversity conservation in PNKB NP, as well as of the consequences of illegal 

actions such as hunting and logging.  In addition, hunters do not seem to be aware of the risk of trial 

and prosecution. An education focus is strongly recommended, and a specific education campaign 

should be designed to raise peopleôs understanding about the Parkôs conservation value and about the 

impact of hunting on the Park and on Vietnamôs wildlife heritage, and to make them aware of the laws 

and the penaltiesfor violating them. 

 

Training of rangers and park staff: Although several training sessions were organized for the parkôs 

personnel in the last few years (by FFI, the Vietnam-German PNKB Conservation Project, WWF, 

Cologne Zoo, CRES, and by the Park itself), the attitudes and performance of the people involved in 

this survey still showed much room for improvement. Poor training and low motivation is a major 

concern with regard to the scientific staff and rangers of the Park. Few have appropriate skills on 

using topographic maps, compass and GPS, and many have poor orientation while working in the 

forest. Perhaps these weaknesses are the reason that rangers avoid patrols, particularly in deep areas of 

forest. Regular training on use of field equipment and forest field craft is strongly recommended. 
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These skills together with improved species identification training and well-designed patrol routines 

will certainly improve the impact of ranger patrols.   

 

Information management: A biodiversity monitoring and patrol database should be designed and 

maintained in the park, with appropriate datasheets and instructions for rangers and park staff to 

collect information on their patrols. This monitoring information will be vital to compare and analyze 

threat levels, identify hotspots, and assess the performance of staff. This in turn is vital for the 

affective conservation management of PNKB NP. 

 

Continue camera trapping for monitoring and research: Camera trapping is a recommended 

method for monitoring. In the area which was surveyed, mammals are under great pressure and are 

very rare. Continuous monitoring activity will help to verify rare species in the park and also help to 

track trends in their populations and the threats they face.  With their newly acquiredequipment and 

skills, the staff of PNKB should be able to actively continue the camera trapping survey activity.  

 

Focus on threatened mammal species: In addition to enforcement activities to control hunting, a 

monitoring programme should be initiated to monitor status and trends of the populations of 

mammalsand the threatsto their survival. Camera trapping should continue, focusing on large cats and 

bear, which are rarely recorded now in the park. Other ungulates such as muntjac, saola, serow and 

small carnivores should also be priority species for additional surveys andongoing monitoring. Special 

conservation effort should be made to protect six endangered rodent species (Laonastesaenigmamus, 

Belomys pearsonii, Hylopetes alboniger, Petaurista elegans, Petaurista philippensis and Ratufa 

bicolor). 

Further study on new species: The remarkable discovery of Laonastesaenigmamuscalls for further 

study to understand its distribution, ecology (microhabitat, food, activity behaviour, reproduction, 

etc.) andpopulation size, and also to estimate snaring pressure (animal offtake) by local people. An 

awarenesscampaign should be initiated for residents of Hoa Son and Thuong Hoa Commune to raise 

their understandingof theimportance of conservation of this species.To stop trapping of this species, 

support should be provided to local people to help them raise domestic animals for meat as an 

alternative totrapping rats and other wildlife for food. 

Use the composition of rodent communities as monitoring indicator of forest condition: Rodent 

species composition and abundance indexes (encounter rate, trap success), and especially, those of M. 

surifer, should be monitored as an indicator of thecondition of the forests of PNKB NP. 

Further study on less understood and endangered taxa: Less understood andendangered species 

should be given priority for future research and monitoring. For example, further surveys should be 

conducted to fully characterize the species diversity and ecology of Insectivore fauna in PNKN NP.  
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ANNEX 1. REPORT ON THE TRAINING FOR PARK  STAFF AND 

SURVEY TEAM S 
 

Introduction  

 

Phong Nha Ke Bang is one of the most well-known National Parks of Vietnam. The park is 

one of the largest as well as most magnificent karst landscapes and with the highest 

biodiversity richness in Asia. However, the park is also one of the more newly established 

protected areas in the country and has many young and inexperienced staff. Some necessary 

skills such as field craft, biodiversity survey and monitoring, species identification, field 

equipment use, survey design, and report preparation still need to be improved. Under The 

Nature Conservation and Sustainable Natural Resource Management in Phong Nha ï Ke 

Bang National Park Region Project, Quang Binh, a series of biodiversity surveys have been 

implement in PNKB. As a prelude to the surveys,short-classroom trainingswere undertaken 

for selected PNKB staffs, especially those involved in the biodiversity surveys. Following the 

classroom training, field practice was integrated in the biodiversity surveys, which allowed 

trainees to join and learn necessary survey and field work skills.  

 

Annex 1a. Traini ng for Small Carnivore and Loris Surveys 

 

In the case of the small carnivore and loris group, one day training was implemented in 

PNKB headquarter for 15 trainees, and two selected trainee (one ranger and one technical 

staff) attended a 30 day field practice.  

 

Training objective  

 

 To review and understand information and status of small carnivore and loris in 

Vietnam, especially species that occur in PNKB; 

 To train rangers and technical staff on species identification techniques such as track 

and sign identification and other skills needed for field identification of the small 

carnivore and loris species; 

 To introduce and train rangers and technical staff in survey methods, datasheets, 

equipment and questionnaires that will be used for the survey; 

 

Trai ning method 

 

Classroom training 

 

A one day training course was implemented for 15 trainees from Phong Nha Ke Bang 

National Park. The course provided some general information on small carnivores and loris, 

focusing on species that occur in PNKB that were targeted in the survey. 

 

A great deal of time were spent introducing methods used for small carnivore and loris 

surveys, including the datasheets and information that will be collected during the survey. 

The trainees was also learned the use of some essential field equipment for small carnivore 

diurnal and nocturnal surveys.  

 

Trainers also provided reading materials, such as books, field guides and other related reports 

on small carnivore and loris in Vietnam and Phong Nha Ke Bang. 
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Trainee and trainer also spent 2 hours to discuss the difficulty of the terrain and natural 

conditions of PNKB, as well as necessary preparation for the survey.  

 

Field practice  

 

Two trainees were selected to participate in the field survey: 

1. Tran The My - ranger of PNBK - 38 years old - undergraduate degree  

2. Tran Mung  - technical staff - 28 years old - undergraduate degree  
 

During the survey, two trainees were supervised by the Team Leader and Assistant of the 

small carnivore and lorisô to implement diurnal and nocturnal transect survey, specimen and 

track identification techniques. The trainees were also requested to independently perform 

transect surveys and datasheet recording with close supervision by trainers.  
 

Use of field equipment use and topographic, orienteering and data recording were one of the 

major field skills that the trainee studied, and they were requested to practice daily in the 

field.  
 

Participant review  
 

Both trainees had good attitudes toward the task that they were assigned and followed all 

necessary instruction as supervised by the team. This good attitude created a very cooperative 

environment during the survey and other team work. 
 

Trainees have excellent health and fitness. This critical advantage has allowed the team to 

complete the survey successfully, getting to the remote survey areas and working in the 

difficult terrain of PNKB without difficulty.  
 

The learning ability and responsibility of the trainees was also good. They both showed quite 

impressive performance abilities in species identification, information collection and transect 

design during the survey. Both trainees had good field work skill while working in the forest. 

Their scientific understanding of forest and animal ecology was satisfactory. Their 

understanding on conservation issue was still weak, and they often confused conservation 

with law enforcement. Mapping and GPS skills need to be improved. The trainees could not 

work independently in the forest without a local guide. 
 

In summary, the trainee generally had a good attitude and took responsibility for the assigned 

tasks, and more importantly, had willingness to learn.  The assessment is summarized in 

Table 1-1. 
 

Table 1-1. Review of trainees  

Name  Fitness Responsibility Motivation Learning 

ability  

Task compliment    

Tran The My Excellent  Excellent Good Good Very good 

Tran Mung  Excellent Good Good Good Good   
 

 

Annex 1b. Training for Insectivore and Rodent Surveys 
 

Training Park staff on methodology of Insectivore and Rodent surveys was conducted on 25 August 

2011, just before the main field survey. Ten (10) staff of PNKB NP attended this training. The list of 
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participants is shown in Table 1-2. Schedule of training is shown in Table 1-3.  Training materials 

were compiled into a small manual named "Methods of biodiversity survey on small mammals 

(Insectivores and Rodents)" and distributed to each participant prior to the beginning of the training 

day. Training was conducted in the meeting room in PNKB NP headquarter. Training materials were 

presented in the form of power presentations.  The following training topics were delivered to trainees 

by Assoc. Prof. Dr. Nguyen Xuan Dang: 

 

1. Why should study Insectivore and Rodent Biodiversity? 

2. Overview of Rodent fauna in Vietnam (taxonomy, general features of morphology and 

ecology) 

3. Overview of Insectivore fauna in Vietnam (taxonomy, general features of morphology and 

ecology) 

4. Identification guidanceand brief ecology of key rodent and Insectivore species 

5. Trappingmethods: Trap use, trap arrangement, handling and treatment of specimens, making 

animal description notes and taking baseline measurements, taking DNA samples, specimen 

preparation,recording in datasheets, etc.) 

6. Transect survey methods: transect making, tracking transects, direct animal observation, 

indirect observation of animal signs (tracks, droppings, vocalization, etc.), taking notes of 

habitat and animal observations, recording in datasheets. 

7. Spotlight survey:  tracking transect, direct animal observation, taking notes of habitat and 

animal observations, recording in datasheets. 

8. Using field equipment: map, GPS, compass, binocular, digital camera  

9. Method of data analysis: species diversity, encounter rates, trap success, mapping species 

records, etc. 

10. Brief theory of threat assessment for conservation 

11. Threat records and assessment methods (scoring for threat ranking) 

12. Explanation of field survey workplan and responsibility assignments 

 

Table 1-2. List of participants of training course  

"Methods of biodiversity survey on Insectivores and Rodents" 

 

No Name Division 

1.  Dang Ngoc Kien Centre for Science Research and Rescue, PNKB NP 

2.  Nguyen Thanh Binh Centre for Science Research and Rescue, PNKB NP 

3.  Nguyen Tri Phuong Centre for Science Research and Rescue, PNKB NP 

4.  ņinh Hong Tran Centre for Science Research and Rescue, PNKB NP 

5.  Le Thuan Kien Centre for Science Research and Rescue, PNKB NP 

6.  Le Vinh Le Centre for Science Research and Rescue, PNKB NP 

7.  Pham Kim Vuong Centre for Science Research and Rescue, PNKB NP 

8.  Nguyen Van Dai Centre for Science Research and Rescue, PNKB NP 

9.  Tran Mung Centre for Science Research and Rescue, PNKB NP 

10.  Nguyen Thanh Huyen Forest Protection Devision, PNKB NP 

 
Table 1-3. Schedule of training  

"Methods of biodiversity survey on Insectivores and Rodents" 

 

Time Activities 

8:00 - Opening speech by Mr. Dinh Huy Tri ï Director of  Centre for Science 

Research and Rescue, PNKB NP 

8:05 -9:00 - Why should we study Insectivore and Rodent Biodiversity? 

- Overview of Rodent fauna in Vietnam (taxonomy, general features of 

morphology and ecology) 

- Overview of Insectivore fauna in Vietnam (taxonomy, general features of 
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morphology and ecology) 

9:00 - 9:30 - Identification features and brief ecology of key rodent and Insectivore species 

 

9:30 ï 10:00 Coffee break 

10:00 ï 11:00 - Trapping methods: Trap use, trap arrangement, handle and treatment of 

specimens, making animal description notes and taking baseline 

measurements, taking DNA samples, specimen preparation, recording in 

datasheets, etc.) 

11:00 ï 12:00 - Using field equipment: map, GPS, compass, binocular, digital camera  

 

12:00 -13:30 Lunch 

13:30-14:30 - Identification guidance and brief ecology of key Rodent and Insectivore 

species (slide show) 

14:30 -15:00 - Transect survey methods: transect making, tracking transect, direct animals 

observation, indirect observation of animal signs (tracks, droppings, 

vocalization, etc.), taking notes of habitat and animal observations, recording 

in datasheets. 

- Spotlight survey:  tracking transect, direct animals observation, taking notes of 

habitat and animal observations, recording in datasheets. 

15:00-15:20 Coffee break 

15:20 ï 16:00 - Method of data analysis: species diversity, encounter rates, trap success, 

mapping species records etc. 

16:00-16:30 - Brief theory of threat assessment ï based conservation 

- Threat records and assessment methods (scoring for threat ranking) 

16:30-17:00 - Explanation of field survey workplan and responsibility assignments 

- Questions & Answers 

 
Evaluation: All trainees were highly interested in the training materials. Preparation of the training 

room and teaching facility was good. One day was too short for trainees to obtain relevant survey 

skill, however, it helped them to get some general knowledge about Insectivore and rodent fauna, the 

importance of their study and conservation and some acquaintance with survey methodology.  

 

After training, Mr. Nguyen Thanh Binh from the Centre for Science Research and Rescue and Mr. 

Nguyen Thanh Huyen from Forest Protection Division joined the main survey for further training in 

the field. During the survey, they showed high responsibility and were actively involved insurvey 

activities. Mr. Binh was a careful and skillful person. He learned survey techniques fast and could 

independently carry out some activities such as finding the best place to set traps, properly handling 

captured animals and helpingin specimen preparation. During transect survey he learned how to 

search for animals and collect necessary information/data. As ranger, Mr. Huyen show more interest 

and better skill in detection and recording signs of threat. 

 

Recommendation: The trainees need more training to conduct any survey and monitoring activities. 

Taxonomic identification of rodents and insectivores is very difficult for trainees. They need much 

more training, good identification manuals and more field practice in the future. 

 

Annex 1c. Training for Gibbon Surveys and Monitoring 

 
In accordance with the project requirements a one day training course was conducted with the 

following contents: 

 

1. Introductory information on the Gibbon  

2. Basic map and compass skills 

3. Geographical Position System (GPS) receiver unit use  

4. Survey planning (logistical considerations, timing, duration, etc.)  
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5. Gibbon survey methods - i) preliminary interviews; ii) field survey techniques (listening and 

observation methods) 

6. Data recording and reporting 

 

Guidelines for selection and management of campsites, reducing environmental impact, together with 

health and safety guidelines were also provided during the field portion of the course. 

 

In general, except some person who were graduated from university and have participated the last 

gibbon survey before others course the trainee knowledge regarding conservation, biology, 

biodiversity and monitoring surveys; natural history about the gibbon was very limited. 

Understanding of even the basic elements relevant to biological surveying and monitoring, such as use 

of field equipment, navigation, survey planning, etc., was particularly limited.  

 

After the training course the trainees had an improved understanding of: monitoring and survey 

method, the importance of gibbon conservation and the necessity of monitoring for conservation and 

management. By the end of the course, trainees had knowledge of, and were able to apply, gibbon 

survey techniques such as: preliminary interviews, listening and observation methods, recording data 

and plan surveys (including logistical considerations, timing, duration, etc.). Additionally, trainees 

also improved their general field skills (including camping skills, equipment care, and behaviours of 

field surveyors, health and safety in the field).  

 

Furthermore for the traineesô instruction in note taking; report writing and field interview techniques 

were also given. Significantly, the trainees also gained experiences in organizing fieldtrips for 

research purposes. After the course the trainees had improved knowledge of how to organize field 

trips and to select appropriate materials and equipment. Table 1-4 provides a summary evaluation of 

each trainee. 

 

Table 1-4 List of trainees for gibbon survey and evaluation 

 

No Name Position Evaluation 

11.  Tran Ngoc Anh Centre for Science Research and 

Rescue, PNKB NP 

Good 

12.  Nguyen Thanh 

Binh 

Centre for Science Research and 

Rescue, PNKB NP 

Good 

13.  Nguyen Viet 

Doai 

Centre for Science Research and 

Rescue, PNKB NP 

Good 

14.  Dang Ngoc 

Kien 

Centre for Science Research and 

Rescue, PNKB NP 

Excellent 

15.  Le Thuan Kien Centre for Science Research and 

Rescue, PNKB NP 

Good 

16.  Le Vinh Le Centre for Science Research and 

Rescue, PNKB NP 

Excellent 

17.  Tran Mung Centre for Science Research and 

Rescue, PNKB NP 

Excellent 

18.  Nguyen Tri 

Phuong 

Centre for Science Research and 

Rescue, PNKB NP 

Excellent 

19.  Pham Van Sau Forest Protection Devision, PNKB 

NP 

Good 

20.  Pham Kim 

Vuong 

Centre for Science Research and 

Rescue, PNKB NP 

Good 

 

Annex 1d. Recommendations for future training  
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More training is recommended for all staff of PNKB. Not only academic theory but also practical 

training are needed and "on the job training" would be the best way to achieve these goals.  

Necessary skills such as working with local people, interview surveys, use of field 

equipment, and map using skill will be some very urgent skills that should be improved. The 

following steps will be training on biodiversity survey, data analysis, and reporting.  If the 

training is undertaken seriously it will certainly improve the performance of the PNKBô staff 

as well as conservation results in the area.  
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ANNEX 2.  LOCATIONS AND SCHEDULE OF MAMMAL S URVEYS 

 
Annex 2a. Survey area and schedule for small carnivores and loris and location of main camps 

 

Location Coordinates (UTM) Survey period 

Hoa Son commune   10 days 

Camp 1 - HS 0591468/1956467 10 to 14
th
 August 2011 

Camp 2 - HS 0591519/1956371 15 to 19 August 2011  

Thuong Hoa commune  10 days 

Camp 1 - TH 0605055/1949026 25 to 29 August 2011  

Camp 2 - TH 0603887/1951160 20 august  to 2
nd

  September 

2011 

Xuan Trach commune   10 days  

Camp 1 - XT 0612925/1949640 10 to 14 September 2011 

Camp 2 - XT 0612776/1948413 15 to 19 September 2011  

 

 

Annex 2b. Location of insectivore and rodent survey sites 

 

Name of Camp Survey site UTM, WGS 84 Altitude 

(m) X Y 

Ma Rinh Camp Ma Rinh (Hoa Son 

Com.) 

0591326 1958490 650 

Hang En Camp Hang En (Thuong Hoa 

Com.) 

0605048 1949015 270 

Hung Dang 

Camp 

Hung Dang (Thuong 

Trach Com.) 

0614259 1951077 340 
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Annex 2c. Trapline location and trapping effort of insectivore and rodent survey 

 

Survey Site 
Coordinates 

(UTM/WGS84) 

Altitude  

(m) 
Habitat  

Number 

of traps 

Number 

of night 

Trap effort  

(trap.night)  

No.of species & specimens 

trapped 

Ma Rinh         

Trapline 1 0592167; 1957985 530 Primary evergreen forest  60 5 300 Insectivores: 2 species, 2 

specimens 

Rodents: 14 species, 23 

specimens 

Trapline 2 0590372; 1958778 620 Lowland forest & Karst forest 40 5 200 

Trapline 3 0591708; 1958695 512 Primary evergreen forest  50 5 250 

Trapline 4 0591107; 1956825 1200 Primary karst forest  50 4 200 

   Total 1 200  950 16 species, 26 specimens 

Hang En        

Trapline 1 0605206; 1958798 270 Primary evergreen forest with 

selected timber removal  

65 5 325 Insectivores: 1 species, 1 

specimens 

Rodents: 13 species, 33 

specimens 
Trapline 2 0606034; 1947586 310 Primary evergreen forest with 

selected timber removal  

65 5 325 

Trapline 3 0604238; 1948129 410 Primary evergreen forest  70 5 350 

   Total 2 200  1,000 14 species, 35 specimens 

Hung Dang        

Trapline 1 0613343; 1959885 380 Secondary evergreen forest  50 5 250 

Insectivores: 1 species, 1 

specimens 

Rodents: 10 species, 26 

specimens 

Trapline 2 0614345; 1950718 350 Secondary evergreen forest 

mixed with bamboos 

46 5 230 

Trapline 3 0614638; 1950217 510 Primary evergreen forest & karst 

forest 

54 5 270 

Trapline 4 0613541; 1949856 518 Primary evergreen forest & karst 

forest 

50 4 200 

   Total 3 200  950 11 species, 27 specimens 

   Grand total    3,900 24 species, 88 specimens 

Note: Ma Rinh area in Hoa Son Commune (NP extension part), Hang En area in Thuong Hoa Commune (NP extension part), Hung Dang are in Thuong 

Trach Commune (NP core zone) 

 



Report on surveys of mammals, gibbon and lorises of Phong Nha ï Ke Bang 

 - 9 - 

 

Annex 2d.  List of transects for rodent survey and effort of transect survey 

 

Transect 

name 

Coordinates 

(UTM/WGS 84) 

Length 

(km) 
Habitat  

Transect length covered 

(km) 

Starting 

point 

Ending 

point 

 By daytime 

survey  

By night 

time survey  

Ma Rinh       

MR 1 0590988 

1958273 

0590166 

1956477 

3.4 Primary karst 

forest 

3.4 x 2 times 

= 6.8 

 

MR 2 0591207 

1958586 

0589526 

1958398 

3.2 Primary karst 

forest 

3.2 x 2 times 

= 6.4 

 

MR 3 0591469 

1958720 

0590173 

1959463 

4.3 Valley tall forest  4.3 x 2 times 

= 8.6 

2.7 x 4 times 

= 10.8 

MR 4 0591635 

1958460 

0593180 

1958189 

3.8 Valley tall forest  3.8 x 2 times 

= 7.6 

2.5 x 4 times 

= 10.0 

    Total:  29.4 20.8 

Hang En       

HE 1 0606828 

1946740 

0603904 

1950499 

3.7 Valley tall forest 

with selected 

timber cutting, 

agricultural field 

3.7 x 4 times 

= 14.8 

2.3 x 4 times 

= 9.2  

HE 2 0605240 

1948306 

0603479 

1947295 

3.1 Valley tall forest 

with selected 

timber cutting and 

karst forest 

3.1 x 2 time 

= 6.2  

 

HE 3 0605658 

1948411 

0607124 

1946424 

3.6 Valley tall forest 

and karst forest 

3.6 x 2 time 

= 7.2 

2.5 x 4 times 

= 10.0  

    Total:  28.2 19.2 

Hung 

Dang 

      

HD 1 0614209 

1950483 

0613228 

1949961 

3.3 Valley tall forest 

& Karst forest 

3.3 x 4 times 

= 13.2 

2.7 x 2 times 

= 5.4 

HD 2 0613924 

1950701 

0612163 

195052 

3.8 Valley tall forest 

& Karst forest 

3.8 x 2 times 

= 7.6 

2.4 x 2 times 

= 4.8 

HD 3 0614209 

1950483 

0615304 

1950737 

4.4 Secondary tall 

forest mixed with 

bamboos 

4.4 x 2 times 

= 8.8 

 

    Total:  29.6 10.2 

    Grand total:  87.2 50.2 
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Annex 2e. Schedule of insectivore and rodent surveys 

 

Date Activities 

25 Aug 2011 Å Training staff members of PNKB NP on techniques of Insectivore and Rodent 

survey  

26 Aug, 2011 Å Logistic preparation for field work 

Å Travel to Dang Hoa village (Hoa Son Commune) and hiring local labor 

assistants 

27 Aug, 2011 Å Travel from Dang Hoa village to Survey site I (Ma Rinh area) 

28 Aug to 2 

Sept 2011 
Å Fieldwork in Ma Rinh area  

2 Sept, 2011 Å (Afternoon) Travel from Ma Rinh area to Son Trach Commune 

3 Sept, 2011 Å Specimen care and logistical preparation 

4 Sept, 2011 Å Travel from Son Trach Commune to Ban On Village (Thuong Hoa Commune) 

and hiring local labor assistants 

5 Sept, 2011 Å Travel from Ban On village to Survey site 2 (Hang En area) 

6 ï 11 Sept. Å Field work at Hang En area 

11 Sept, 2011 Å Travel from Hang En area to Son Trach Commune 

12 Sept, 2011 Å Specimen care and logistical preparation 

13 Sept, 2011 Å Travel from Son Trach Commune to Thon 4 Village (Thuong Trach 

Commune) and hiring local labor assistants 

14 Sept, 2011 Å Travel from Thon 4 to Survey site 3 (Hung Dang area) 

15 ï 20 Sept. Å Field works at Hung Dang area 

20 Sept, 2011 Å Travel from Hung Dang area to Son Trach Commune 

21 Sept, 2011 Å Specimen care  & Preparation of preliminary survey report 

22 Sept, 2011 Å Reporting PNKB NP managers on preliminary survey results 

Å Travel from Son Trach commune to Dong Hoi City 

23 Sept. Å Reporting to PMU of PNKB Project on preliminary survey results 

Å Dr. Dang and Mr. Nghia traveled to Hanoi 
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Annex 2f. Detail information on camera trap survey in Ma Rinh, Hoa Son commune 
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M1 
6/13/

2012 
Ma Rinh 

0591285 

1958357 
618 180/60cm 

Primary 

forest , 

earth hill 

and 

stream 

Flat 

narrow 

alley with 

year round 

stream 

Track of 

civet and 

macaque 

Track of 

selecting 

logging for 

more than 5 

years 

Nguyen 

Ng֙c 

Tuan 

7/12/

2012 
30 30 Good Intact 

PhӴm 

Minh 

Hùng 

M2 
6/13/

2012 
Ma Rinh 

0591584 

1958249 
608 310/50cm 

Primary 

forest , 

next to 

limestone 

Narrow 

and flat 

valley, 

earth hill 

Likely 

leopard 

track 

Track of 

selecting 

logging for 

more than 5 

years 

Nguyen 

Ng֙c 

Tuan 

7/12/

2012 
30 12 Good Intact 

PhӴm 

Minh 

Hùng 

M3 
6/13/

2012 
Ma Rinh 

0591803 

1958095 
632 315/50cm 

Primary 

forest 

Narrow 

and flat 

valley, 

earth hill 

Track of 

animal 

path 

No evidence 

of human 

impact 

Nguyen 

Ng֙c 

Tuan 

7/12/

2012 
30 

LC

D 

dea

d 

Battery 

dead with 

water 

Intact, 

water got 

in the case 

PhӴm 

Minh 

Hùng 

M4 
6/13/

2012 
Ma Rinh 

0592072 

1958001 
623 40/60cm 

Primary 

forest 

Narrow 

and flat 

valley, 

earth hill  

No track 

or sign 

No evidence 

of human 

impact 

Nguyen 

Ng֙c 

Tuan 

7/12/

2012 
30 

LC

D 

dea

d 

Battery 

dead 

Intact, 

battery 

was 

shaken 

PhӴm 

Minh 

Hùng 

M5 
6/13/

2012 
Ma Rinh 

0591727 

1958388 
637 310/60cm 

Primary 

forest 

Ridge 

between 

two 

mountains 

No track 

or sign 

Selected log 

and old trap 

Nguyen 

Ng֙c 

Tuan 

7/12/

2012 
30 12 Good Intact 

PhӴm 

Minh 

Hùng 
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M6 
6/13/

2012 
Ma Rinh 

0591406 

1958500 
630 330/60cm 

Secondary 

forest 

after 

logging 

Narrow 

and flat 

valley, 

earth hill 

No track 

or sign 

Selected log 

and old trap 

Nguyen 

Ng֙c 

Tuan 

7/10/

2012 
28 168 Good Intact 

ņinh 

Hoàng 

TuӸn 

M7 
6/13/

2012 
Ma Rinh 

0484969 

1958844 
622 155/60cm 

Primary 

forest and 

wood land 

Narrow 

and flat 

valley, 

earth hill 

No track 

or sign 

Some light 

impact from 

human 

Nguyen 

Ng֙c 

Tuan 

7/11/

2012 
29 30 Good Intact 

ņinh 

Hoàng 

TuӸn 

M8 
6/13/

2012 
Ma Rinh 

0484762 

1958996 
682 350/60cm 

Primary 

forest and 

wood land 

Narrow 

and flat 

valley, 

earth hill 

No track 

or sign 

No evidence 

of human 

impact 

Nguyen 

Ng֙c 

Tuan 

7/11/

2012 
29 30 Good Intact 

ņinh 

Hoàng 

TuӸn 

M9 
6/13/

2012 
Ma Rinh 

0484425 

1959046 
661 170/60cm 

Primary 

forest and 

wood land 

Narrow 

and flat 

valley, 

earth hill 

No track 

or sign 

Some light 

impact from 

human 

Nguyen 

Ng֙c 

Tuan 

7/11/

2012 
29 

LC

D 

dea

d 

Battery 

dead 
Intact 

ņinh 

Hoàng 

TuӸn 

M10 
6/13/

2012 
Ma Rinh 

0484244 

1959104 
647 180/60cm 

Primary 

forest and 

wood land 

Fairly flat 

area 

No track 

or sign 

No evidence 

of human 

impact 

Nguyen 

Ng֙c 

Tuan 

7/11/

2012 
29 76 Good 

Intact, 

on/off 

button 

doesnôt 

work 

ņinh 

Hoàng 

TuӸn 

M11 
6/14/

2012 
Ma Rinh 

0589996 

1958850 
620 215/60cm 

Primary 

forest and 

wood land 

Narrow 

and flat 

valley, 

earth hill 

Animal 

path to 

water 

No evidence 

of human 

impact 

Nguyen 

Ng֙c 

Tuan 

7/11/

2012 
29 

LC

D 

dea

d 

Battery 

dead 
Intact 

ņinh 

Hoàng 

TuӸn 

M12 
6/14/

2012 
Ma Rinh 

0589816 

1958983 
617 180/60cm 

Primary 

forest and 

wood land 

Narrow 

and flat 

valley, 

earth hill 

Animal 

path to 

water 

No evidence 

of human 

impact 

Nguyen 

Ng֙c 

Tuan 

7/11/

2012 
29 24 Good Intact 

ņinh 

Hoàng 

TuӸn 
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M13 
6/14/

2012 
Ma Rinh 

0589551 

1959173 
634 0/60cm 

Primary 

forest and 

wood land 

Narrow 

and flat 

valley, 

earth hill 

No track 

or sign 

No evidence 

of human 

impact 

Nguyen 

Ng֙c 

Tuan 

7/12/

2012 
30 72 Good Intact 

ņinh 

Hoàng 

TuӸn 

M14 
6/14/

2012 
Ma Rinh 

0589440 

1959333 
578 220/60cm 

Primary 

forest and 

wood land 

Flat area, 

in narrow 

mountain 

with 

stream 

Animal 

path to 

water 

Old trap line 

(2-3 years) 

Nguyen 

Ng֙c 

Tuan 

7/12/

2012 
30 Lost Lost 

Lost and 

destroyed 

by human 

ņinh 

Hoàng 

TuӸn 

M15 
6/14/

2012 
Ma Rinh 

0589561 

1959308 
598 0/60cm 

Primary 

forest and 

wood land 

Flat area, 

in narrow 

mountain 

with 

stream 

No track 

or sign 

No evidence 

of human 

impact 

Nguyen 

Ng֙c 

Tuan 

7/12/

2012 
30 

LC

D 

dea

d 

Battery 

dead 
Intact 

ņinh 

Hoàng 

TuӸn 

M16 
6/14/

2012 
Ma Rinh 

0589653 

1959434 
635 170/60cm 

Primary 

forest and 

woodland 

ridge on 

earth hill 

No track 

or sign 

Old logging 

sign (5-7 

years) 

Nguyen 

Ng֙c 

Tuan 

7/12/

2012 
30 Lost Lost 

Lost and 

destroyed 

by human 

ņinh 

Hoàng 

TuӸn 

M17 
6/14/

2012 
Ma Rinh 

0589800 

1959144 
630 40/50 cm 

Primary 

forest and 

woodland 

Narrow 

valley 

No track 

or sign 

No evidence 

of human 

impact 

Nguyen 

Ng֙c 

Tuan 

7/12/

2012 
30 56 

Low 

battery 
Intact 

ņinh 

Hoàng 

TuӸn 

M18 
6/14/

2012 
Ma Rinh 

0590002 

1959134 
657 340/60cm 

Primary 

forest and 

woodland 

Ridge 

between 

two 

mountains, 

and slope 

side 

Animal 

path 

No evidence 

of human 

impact 

Nguyen 

Ng֙c 

Tuan  Do 

Tuoc 

7/12/

2012 
30 

LC

D 

dea

d 

Battery 

dead 
Intact 

ņinh 

Hoàng 

TuӸn 

M19 
6/13/

2012 

Lu֟ng, 

H·a SҺn 

0591503 

1958257 
681 120/60cm 

Primary 

forest and 

woodland 

Ridge  two 

mountains 

No track 

or sign 

New logging 

tracks 
Do Tuoc 

7/11/

2012 
29 42 Good Intact 

PhӴm 

Minh 

Hùng 
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M20 
6/14/

2012 

Hang 

lu֟ng, H·a 

SҺn 

0591268 

1958707 
681 160/50cm 

Primary 

forest 

Old snare 

trap line on 

earth hill, 

stream in 

both side. 

Animal 

path 

New logging 

tracks 
Do Tuoc 

7/10/

2012 
28 

LC

D 

dea

d 

Battery 

dead 
Intact 

PhӴm 

Minh 

Hùng 

M21 
6/14/

2012 

Dông núi 

hang lu֟ng, 

H·a SҺn 

0591021 

1958928 
670 40/60 cm 

Primary 

forest on 

earth hill 

Slope side 

on earth 

hill, stream 

in both 

side 

Animal 

path 

No evidence 

of human 

impact 

Do Tuoc 
7/11/

2012 
29 54 Good Intact 

PhӴm 

Minh 

Hùng 

M22 
6/14/

2012 

Dông núi 

hang lu֟ng, 

H·a SҺn 

0590878 

1959086 
718 180/60cm 

Primary 

forest on 

earth hill 

Slope side 

on earth 

hill  

No track 

or sign 

New logging 

tracks 
Do Tuoc 

7/11/

2012 
18 54 Good Intact 

PhӴm 

Minh 

Hùng 

M23 
6/14/

2012 

Hang 

luông, Hóa 

SҺn 

0590828 

1959721 
740 40/40cm 

Primary 

forest 

Low 

mountain 

with 

stream 

No track 

or sign 

Old logging 

tracks 
Do Tuoc 

7/11/

2012 
29 

LC

D 

dea

d 

Battery 

dead 
Intact 

PhӴm 

Minh 

Hùng 

M24 
6/14/

2012 

Dông núi 

hang lu֟ng, 

H·a SҺn 

0590191 

1959269 
748 310/50cm 

Primary 

forest 

Low 

mountain 

with 

stream 

No track 

or sign 

New logging 

tracks 
Do Tuoc 

7/11/

2012 
29 

LC

D 

dea

d 

Good 

Intact, 

battery 

was 

shaken. 

PhӴm 

Minh 

Hùng 

M25 
6/14/

2012 

ņӺu Khe 

c֯p c«ng, 

H·a sҺn 

0590569 

1959038 
731 5 /60cm 

Primary 

forest 

Slope side 

on the 

mountain 

to water. 

No track 

or sign 

New logging 

tracks 
Do Tuoc 

7/11/

2012 
29 36 Good Intact 

PhӴm 

Minh 

Hùng 
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M26 
6/14/

2012 

H·a sҺn 

minh hóa 

0590670 

1958850 
696 160/50cm 

Primary 

forest 

ridge, 

fairly flat 

area 

No track 

or sign 

New logging 

tracks 
Do Tuoc 

7/11/

2012 
29 18 Good Intact 

PhӴm 

Minh 

Hùng 

M27 
6/14/

2012 

Dông núi 

hang lu֟ng, 

H·a SҺn 

0591446 

1958276 
680 45/40cm 

Primary 

forest 

Ridge 

between 

two 

streams 

No track 

or sign 

New logging 

tracks and old 

trap line 

Do Tuoc 
7/11/

2012 
29 

LC

D 

dea

d 

Battery 

dead 
Intact 

PhӴm 

Minh 

Hùng 

 

6/14/

2012 

Ranh gi֧i 

VQG và 

Ma rính 

m֧i 

0591925 

1958461 
651 180/60cm 

Primary 

forest 

Fairly flat 

area , with 

stream 

No track 

or sign 

Old logging 

track and 

evidence of 

rattan 

collection 

Do Tuoc 
7/10/

2012 
28 36 Good Intact 

PhӴm 

Minh 

Hùng 

M29 
6/14/

2012 
Ma Rinh 

0590240 

1958994 
651 40/60 cm 

Primary 

forest on 

earth hill 

Fairly flat 

area  in 

narrow 

valley 

No track 

or sign 

No evidence 

of human 

impact 

Do Tuoc 
7/12/

2012 
30 

LC

D 

dea

d 

Battery 

dead 
Intact 

PhӴm 

Minh 

Hùng 

M30 
6/14/

2012 
Ma Rinh 

0590490 

1958864 
665 50/50cm 

Primary 

forest on 

earth hill 

Fairly flat 

area 

No track 

or sign 

No evidence 

of human 

impact 

Do Tuoc 
7/12/

2012 
30 

LC

D 

dea

d 

Battery 

dead 
Intact 

ņinh 

Hoàng 

TuӸn 

 

Notes:  

CC = Camera code number  

date of setting  

Location = name of setting area  

Bearing = compass bearing/and height of camera above ground  

Evidence of mammal = track or evidence of mammal in the area  

Evidence of human = track or evidence of human impact  
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Battery status = battery condition when collected  

Camera status = status of camera when collected (intact, affected by human or animal, destroyed, lost) 

 

Annex 2g. Detail information on camera trap survey in Da Lat, Thuong Hoa commune 
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M 1 
18/7/

2012 

Thung Bà 

Roòng 

0597965; 

1950163 

538 

m 
40/40cm 

Evergreen 

forest on 

earth hill 

Flat valley 
track of 

wild boar 

light 

impact 

from 

human 

Le Vang 

Dung 
8/10/2012 22 78 

Battery 

dead 
Intact 

TrӺn ThԒ 

M׃, 

Nguy֑n tri 

PhҼҺng 

M 2 
18/7/

2012 

Thung Bà 

Roòng 

0598052; 

1950109 

554 

m 
230/30cm 

Evergreen 

forest on 

earth hill 

Flat valley 
track of 

wild boar 

light 

impact 

from 

human 

Le Vang 

Dung 
8/10/2012 22 13 

Battery 

dead 
Intact 

My & 

Phuong 

M 3 
19/7/

2012 

Thung 

Bìm bìm 

0597427; 

1953062 
332m 05/40cm 

Evergreen 

forest on 

earth hill 

Flat valley 

Unidentified 

mammal 

track 

Often be 

impacted 

by human 

Le Vang 

Dung 
8/11/2012 22 18 

Battery 

dead 
Intact 

My & 

Phuong 

M 4 
18/7/

2012 

Thung Ľ֗a 

chӸt 

0597767; 

1950342 
524m 290/30cm 

Evergreen 

forest on 

earth hill 

Slope of 

earth hill 

track of 

wild boar 

old snare 

trap lines 

Le Vang 

Dung 
8/10/2012 22 454 

Battery 

dead 
Intact 

My & 

Phuong 

M 5 
19/7/

2012 

Thung 

Bìm bìm 

0597033; 

1952714 
338m 160/30cm 

Evergreen 

forest on 

earth hill 

Close to 

limestone 

mountain 

Unidentified 

mammal 

track 

Often be 

impacted 

by human 

Le Vang 

Dung     
Lost 

My & 

Phuong 

M 6 
19/7/

2012 

Thung ņ¨ 

lӴt 2 

0597219; 

1952527 
417m 190/40cm 

Evergreen 

forest on 

earth hill 

Close to 

limestone 

mountain 

Unidentified 

mammal 

track 

light 

impact 

from 

human 

Le Vang 

Dung 
8/11/2012 22 228 

Battery 

dead 
Intact 

My & 

Phuong 

M 7 
19/7/

2012 

Thung ņ¨ 

lӴt 2 

0597162; 

1952318 
436m 230/80cm 

Evergreen 

forest on 

earth hill 

Slope of 

earth hill 

Unidentified 

mammal 

track 

Often be 

impacted 

by human 

Le Vang 

Dung 
8/11/2012 22 146 Good Intact 

My & 

Phuong 

M 8 
18/7/

2012 

Thung Ľ֗a 

chӸt 

0596909; 

195072? 
515m 330/60cm 

Primary 

forest 

Next to dry 

stream 

track of 

wild boar 

light 

impact 

from 

human 

Nguyen 

Ngoc 

Tuan 

8/10/2012 22 68 Good Intact 
My & 

Phuong 
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M 9 
18/7/

2012 

Thung ņ¨ 

lӴt 3 

0597036; 

1950450 
498m 180/50cm 

Primary 

forest 

Next to dry 

stream 

track of 

wild boar 

no 

evidence 

of human 

impact 

Nguyen 

Ngoc 

Tuan 

8/10/2012 22 42 
Battery 

dead 
Intact 

My & 

Phuong 

M 

10 

18/7/

2012 

Thung Ľ֗a 

chӸt 

0596710; 

1950670 
531m 165/50cm 

Primary 

forest 

Close to 

limestone 

mountain 

track of 

wild boar 

no 

evidence 

of human 

impact 

Nguyen 

Ngoc 

Tuan 

8/10/2012 22 24 
Battery 

dead 
Intact 

My & 

Phuong 

M 

11 

18/7/

2012 

Thung Ľ֗a 

chӸt 

0597044; 

1950892 
554m 270/20cm 

Evergreen 

forest on 

earth hill 

Slope of 

earth hill 

Track of 

small 

carnivore 

light 

impact 

from 

human 

Nguyen 

Ngoc 

Tuan 

8/10/2012 22 114 Good Intact 
My & 

Phuong 

M 

12 

18/7/

2012 

Thung Ľ֗a 

chӸt 

0597724; 

1950088 
525m 160/50cm 

Evergreen 

forest on 

earth hill 

Next to dry 

stream 

track of 

wild boar 

old snare 

trap lines 

Nguyen 

Ngoc 

Tuan 

8/10/2012 22 12 Good Intact 
My & 

Phuong 

M 

13 

18/7/

2012 

Thung ņ¨ 

lӴt 3 

0597017; 

1950094 
530m 530/50cm 

Primary 

forest 

Next to dry 

stream 

track of 

wild boar 

and 

ungulate 

no 

evidence 

of human 

impact 

Nguyen 

Ngoc 

Tuan 

8/10/2012 22 24 
Battery 

dead 
Intact 

My & 

Phuong 

M 

16 

18/7/

2012 

Thung ņ¨ 

lӴt 3 

0596939; 

1950369 
? 172/? 

Primary 

forest 

Next to dry 

stream 

track of 

wild boar 

and likely 

pangolin 

track 

no 

evidence 

of human 

impact 

Nguyen 

Ngoc 

Tuan 

8/10/2012 22 24 
Battery 

dead 
Intact 

My & 

Phuong 

M 

17 

18/7/

2012 

Thung ņ¨ 

lӴt 3 

0596805; 

1950512 
557m 183/50cm 

Primary 

forest 

Old snare 

trap line 

track of 

wild boar 

and civet 

no 

evidence 

of human 

impact 

Nguyen 

Ngoc 

Tuan 

10/8/2012 22 12 
Battery 

dead 
Intact 

My & 

Phuong 

M 

18 

18/7/

1012 
ņ¨ lӴt 2 

0596885; 

1951406 
501m 0/40cm 

Primary 

forest 
Ridge 

track of 

wild boar 

and civet 

no 

evidence 

of human 

impact 

Nguyen 

Ngoc 

Tuan 

8/10/2012 22 24 
Battery 

dead 
Intact 

My & 

Phuong 

M 

19 

18/7/

2012 
ņ¨ lӴt 2 

0596932; 

1951548 
483m 150/50cm 

Primary 

forest 

Close to 

limestone 

mountain 

Track of 

civet 

no 

evidence 

of human 

impact 

Nguyen 

Ngoc 

Tuan 

8/10/2012 22 90 Good Intact 
My & 

Phuong 

M 

20 

18/7/

2012 

Thung Ľ֗a 

chӸt 

0597696; 

1950310 
511m 280/30cm 

Evergreen 

forest on 

earth hill 

Slope of 

earth hill 

track of 

wild boar 

old snare 

trap lines 

Nguyen 

Ngoc 

Tuan 

8/10/2012 22 18 Good Intact 
My & 

Phuong 
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M 

21 

18/7/

2012 

thung Bà 

Roòng 

0598034; 

1949959 
585m 110/40cm 

Evergreen 

forest on 

earth hill 

Slope of 

earth hill 

track of 

wild boar 

old snare 

trap lines 

Nguyen 

Ngoc 

Tuan 

8/10/2012 22 60 Good Intact 
My & 

Phuong 

M 

22 

18/7/

2012 

thung Bà 

Roòng 

0597966; 

1950252 
537m 130/50cm 

Evergreen 

forest on 

earth hill 

Slope of 

earth hill 

Unidentified 

mammal 

track 

light 

impact 

from 

human 

Nguyen 

Ngoc 

Tuan 

8/10/2012 22 18 
Battery 

dead 
Intact 

My & 

Phuong 

M 

23 

18/7/

2012 

thung Bà 

Roòng 

0598127; 

1950146 
553m 280/50cm 

Evergreen 

forest on 

earth hill 

Next to dry 

stream 

track of 

wild boar 

light 

impact 

from 

human 

Le Van 

Dung 
8/10/2012 22 20 

Battery 

dead 
Intact 

My & 

Phuong 

M 

24 

19/7/

2012 
ņ¨ lӴt 2 

0597285; 

1952144 
419m 200/30cm 

Evergreen 

forest on 

earth hill 

Slope of 

earth hill 

Unidentified 

mammal 

track 

Agarwood 

collection 

track 

Le Van 

Dung 
8/10/2012 21 12 

Battery 

dead 
Intact 

My & 

Phuong 

M 

25 

19/7/

2012 

Hung Ľ§ 

Cát 

0596919; 

1952074 
477m 40/60cm 

Primary 

forest 

Next to dry 

stream 

track of 

wild boar 

and civet 

no 

evidence 

of human 

impact 

Le Van 

Dung 
8/10/2012 21 

 

Battery 

dead 
Intact 

My & 

Phuong 

M 

26 

19/7/

2012 

Hung Ľ§ 

Cát 

0596675; 

1951800 
500m 15/60cm 

Primary 

forest 

Close to 

limestone 

mountain 

track of 

wild 

ungulate 

no 

evidence 

of human 

impact 

Le Van 

Dung 
8/10/2012 21 18 

Battery 

dead 
Intact 

My & 

Phuong 

M 

28 

19/7/

2012 

Hung Ľ§ 

Cát 

0596611; 

1952007 
505m 162/50cm 

Primary 

forest 

Close to 

limestone 

mountain 

Track of 

mammal 

no 

evidence 

of human 

impact 

Nguyen 

Ngoc 

Tuan 

8/10/2012 21 78 Good Intact 
My & 

Phuong 

M 

29 

19/7/

2012 

Hung Ľ§ 

Cát 

0596948; 

1951819 
482m 320/50cm 

Primary 

forest 

Close to 

limestone 

mountain 

track of 

wild boar 

and civet 

no 

evidence 

of human 

impact 

Nguyen 

Ngoc 

Tuan 

8/10/2012 21 12 Good Intact 
My & 

Phuong 

M 

30 

19/72

012 

Hung Ľ§ 

Cát 

0596620; 

1951503 
487m 135/60cm 

Primary 

forest 

Old snare 

trap line 

track of 

wild 

ungulate 

no 

evidence 

of human 

impact 

Nguyen 

Ngoc 

Tuan 

8/10/2012 21 54 Good Intact 
My & 

Phuong 
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Annex 2h. Detail information on camera trap survey in Ca Con-Hung Tri, Xuan Trach commune 
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M2 
19/8/

2012 
Cá Cân 

0622877; 

1947913 
409 

150/ 

70cm 

Evergreen 

forest on 

earth mixed 

limestone 

hill  

Slope side 

unidentified 

mammal 

track 

Light impact 

from  human 

Le V. 

Dung 
9/17/2012 28 24 

Battery 

dead 
Intact 

Nguyen 

N. Tuan 

M3 
19/8/

2012 
Cá Cân 

0623063 

;1947837 
404 

10/ 

70cm 

Evergreen 

forest on 

earth mixed 

limestone 

hill  

ridge 

unidentified 

mammal 

track 

Old camp and 

trail 

Le V. 

Dung 
9/16/2012 27 38 Good Intact 

Nguyen 

N. Tuan 

M5 
20/8/

2012 
Cá Cân 

0624021 

;1948247 
339 

20/ 

50cm 

Evergreen 

forest on 

earth mixed 

limestone 

hill  

next to 

limestone 

mountain 

unidentified 

mammal 

track 

Old trap line 
Le V. 

Dung 
9/15/2012 26 12 

Battery 

dead 
Intact 

Nguyen 

N. Tuan 

M6 
19/8/

2012 
Cá Cân 

0623095; 

1947546 
418 

340/ 

60cm 

Evergreen 

forest on 

earth mixed 

limestone 

hill  

slope side 

unidentified 

mammal 

track 

Old camp and 

trail 

Le V. 

Dung 
9/16/2012 27 34 

Low 

battery 
Intact 

Nguyen 

N. Tuan 

M8 
19/8/

2012 
Cá Cân 

0623611; 

1946986 
452 

60/ 

80cm 

Evergreen 

forest on 

limestone 

hill  

ridge  

between 

two valley 

unidentified 

mammal 

track 

Old camp and 

trail 

Le V. 

Dung 
9/16/2012 27 60 

Battery 

dead 
Intact 

Nguyen 

N. Tuan 
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M9 
19/8/

2012 
Cá Cân 

0623486; 

1947144 
392 

300/ 

50cm 

Evergreen 

forest on 

earth mixed 

limestone 

hill  

slope side 
Wild boar 

track 

Old camp and 

trail 

Le V. 

Dung 
9/16/2012 27 18 

Battery 

dead 
Intact 

Nguyen 

N. Tuan 

M10 
19/8/

2012 
Cá Cân 

0623329; 

1947645 
369 

0/ 

90cm 

Evergreen 

forest on 

earth mixed 

limestone 

hill  

Ridge 

unidentified 

mammal 

track 

Old snare trap 

line 

Le V. 

Dung 
9/16/2012 27 48 Good Intact 

Nguyen 

N. Tuan 

M11 
19/8/

2012 
Cá Cân 

0623389; 

1947353 
385 

40/ 

60cm 

Evergreen 

forest on 

earth mixed 

limestone 

hill  

ridge 

unidentified 

mammal 

track 

Old snare trap 

line 

Le V. 

Dung 
9/16/2012 27 12 

Battery 

dead 
Intact 

Nguyen 

N. Tuan 

M12 
19/8/

2012 
Cá Cân 

0623567; 

1947777 
353 

260/ 

80cm 

Evergreen 

forest on 

earth mixed 

limestone 

hill  

slope side 

unidentified 

mammal 

track 

Old camp and 

trail 

Le V. 

Dung 
9/16/2012 27 48 

Low 

battery 
Intact 

Nguyen 

N. Tuan 

M14 
19/8/

2012 
Cá Cân 

0623745; 

198005 
357 

190/ 

40cm 

Primary 

forest 
Flat valley 

unidentified 

mammal 

track 

Old snare trap 

line 

Nguyen 

N. Tuan 
9/17/2012 28 4 

Battery 

dead 
Intact 

Nguyen 

N. Tuan 

M15 
19/8/

2012 
Cá Cân 

0624151; 

1947440 
348 

300/ 

cm 

Primary 

forest 

Valley, 

next to 

stream 

Track of 

civets and 

hog badger 

Met two 

hunter with 

AK-47 and 

hunting dog 

Nguyen 

N. Tuan 
9/16/2012 27  

Battery 

dead 

Lock 

broken,  

Intact 

Nguyen 

N. Tuan 

M17 
19/8/

2012 

Thung khe 

ChӴc 

0624513; 

1946612 
428 

340/ 

50cm 

Primary 

forest 
ridge 

unidentified 

mammal 

track 

No evidence 

of hunting and 

logging, but 

often has 

human 

occurrence 

Nguyen 

N. Tuan 
9/16/2012 27 32 Good Intact 

Nguyen 

N. Tuan 
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M18 
19/8/

2012 
Cá Cân 

0623916; 

1947830 
365 

125/ 

60cm 

Primary 

forest 
ridge 

Track of 

civets 

No evidence 

of hunting and 

logging, but 

often has 

human 

occurrence 

Nguyen 

N. Tuan 
9/16/2012 27 32 Good Intact 

Nguyen 

N. Tuan 

M19 
19/8/

2012 

Thung khe 

ChӴc 

0624661; 

1946471 
460 

180/ 

40cm 

Primary 

forest 
ridge 

unidentified 

mammal 

track 

Some paths in 

the area 

Nguyen 

N. Tuan 
9/16/2012 27 

33

31 

Battery 

dead 
Intact 

Nguyen 

N. Tuan 

M20 
19/8/

2012 
Cá Cân 

0623914; 

1948116 
343 

220/ 

40cm 

Primary 

forest 

next to 

limestone 

mountain 

Track of 

civets and 

hog badger 

No evidence 

of hunting and 

logging, but 

often has 

human 

occurrence 

Nguyen 

N. Tuan 
9/16/2012 27 18 

Battery 

dead 
Intact 

Nguyen 

N. Tuan 

M22 
19/8/

2012 
Cá Cân 

0623835; 

1947547 
375 

120/ 

50cm 

Woodland 

and primary 

forest 

Small hill 

in the 

valley 

Track of 

civets 

Old logging 

track 

Nguyen 

N. Tuan 
9/16/2012 27 18 

Battery 

dead 
Intact 

Nguyen 

N. Tuan 

M23 
19/8/

2012 

Thung khe 

ChӴc 

0624372; 

1947212 
370 

120/ 

50cm 

Woodland 

and primary 

forest 

Slope side 
Track of 

civets 

No evidence 

of hunting and 

logging, but 

often has 

human 

occurrence 

Nguyen 

N. Tuan 
9/16/2012 27 18 

Battery 

dead 
Intact 

Nguyen 

N. Tuan 

M26 
19/8/

2012 

Thung khe 

ChӴc 

0624485; 

1946921 
318 

60/ 

60cm 

Woodland 

and primary 

forest 

Ridge 

unidentified 

mammal 

track 

Heard one 

hunting gun 

shoot 

Nguyen 

N. Tuan 
9/16/2012 27 18 

Battery 

dead 
Intact 

Nguyen 

N. Tuan 

 

Notes: As above. 
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Annex 2i. Gibbon Listening Posts set up during the field survey 
 

Listening Post 

(LP) 

Co-ordinates 

(Use WGS 84 Map 

Datum) 

Elevation 

(m) 

Locality name Note 

(Date of survey day) 

LP No LP name 

1.  LP 01 0614644 E 

1950235 N 

694 Hung Ngoai 24-25/8/2011 

2.  LP 02 0612569 E 

1948004 N 

394 Hung Ha Ca Tot 26-27/8/2011 

3.  LP 03 0611677 E 

1945581 N 

281 Hung Khe San 27-28/8/2011 

4.  LP 04 0607622 E 

1944658 N 

629 Hung Nuoc Mat 28-29/8/2011 

5.  LP 05 0605773 E 

1947174 N 

534 Hung Ha Gai 29-30/8/2011 

6.  LP 06a 0605521 E 

1951908 N 

282 Ha Cong Vien 30-31/8/2011 

7.  LP 07 0608462 E 

1953483 N 

454 Dinh Thang 1-2/9/2011 

8.  LP 06b 0608462 E 

1953083 N 

554 Khe Nuoc Lan 31/8-2/9/2011 

9.  LP 06 0615442 E 

1944332 N 

658 Khe Nac 22-23/9/2011 

10.  LP 07a 0613384 E 

1940135 N 

623 Khe Cha Khe 24-25/9/2011 

11.  LP 07b 0618885 E 

1941198 N 

680 Khe Vinh 25-26/9/2011 

12.  LP 08 0619363 E 

1945751 N 

690 Khe Nhom 27-28/9/2011 

13.  LP 09 0621637 E 

1948422 N 

429 Khe Cung 28-29/9/2011 

14.  LP 10 0626234 E 

1950187 N 

420 Doc Khan 29-30/9/2011 

15.  LP 11 0585310 E 

1959309 N 

820 Ruc Ma Rinh 26-27/9/2011 
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16.  LP 12 0594596 N 

1956553 E 

650 Ma Xanh 21/22/9/2011 

17.  LP 12a 0591778 E 

1958081 N 

810 Da Luong 22-23/9/2011 

18.  LP 12b 0590991 E  

1955435 N 

832 Ma Rinh Moi 23-24/9/2011 

19.  LP 13 0594902 E 

1956653 N 

550 Ma Xang 21 & 30/9/2011 

20.  LP 14 0597343 E 

1954092 N 

360  25-26/9/2011 

21.  LP 15 0598123 E 

1951301 N 

694 Da Lat 1 28-29/9/2011 
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ANNEX 4. LISTS OF NONVOLANT M AMMALS RECORDED IN T HE PNKB REGION BEFORE 2010 

Annex 4a.  List of small carnivores recorded in Phong Nha-Ke Bang before 2010 

 

No. Scientific name Common name Related documents 

 PRIMATE  Primate   

 Loridae Loris   

1 Nycticebus 

bengalensis  

Slow loris  (Nguyen Xuan Dang et al., 1998, Pham Nhat and Nguyen Xuan Dang, 

2000, Le Trong Dat et al., 2009, Le Xuan Canh et al., 1997, Do Tuoc and 

Truong Van La, 1999, Kouznetsov et al., 1999) 

2 Nycticebus pygmaeus Pygmy loris (Nguyen Xuan Dang et al., 1998, Pham Nhat and Nguyen Xuan Dang, 

2000, Le Xuan Canh et al., 1997, Do Tuoc and Truong Van La, 1999, 

Kouznetsov et al., 1999) 

 CARNIVORA   Carnivore   

 Mustelidae Weasels and 

Martens 

 

3 Martes flavigula Yellow-throated 

Marten 

(Nguyen Xuan Dang et al., 1998, Timmins et al., 1999, Pham Nhat and 

Nguyen Xuan Dang, 2000, Le Trong Dat et al., 2009) 

4 Arctonyx collaris Hog-badger (Nguyen Xuan Dang et al., 1998, Timmins et al., 1999, Pham Nhat and 

Nguyen Xuan Dang, 2000, Le Xuan Canh et al., 1997, Do Tuoc and Truong 

Van La, 1999, Kouznetsov et al., 1999, Le Khac Quyet et al., 2002) 

 Melogale personata Large-tooth 

ferret-badger 

(Le Trong Dat et al., 2009, Le Khac Quyet et al., 2002) 

5 Melogale moschata Small-tooth 

Ferret-badger 

(Nguyen Xuan Dang et al., 1998, Pham Nhat and Nguyen Xuan Dang, 

2000, Le Trong Dat et al., 2009, Le Xuan Canh et al., 1997, Do Tuoc and 

Truong Van La, 1999, Kouznetsov et al., 1999) 

6 Lutra lutra Eurasian Otter (Le Xuan Canh et al., 1997, Nguyen Xuan Dang et al., 1998, Do Tuoc and 

Truong Van La, 1999, Kouznetsov et al., 1999, Pham Nhat and Nguyen 

Xuan Dang, 2000) 
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No. Scientific name Common name Related documents 

7 Lutrogale 

perspicillata 

Smooth-coated 

Otter 

(Nguyen Xuan Dang et al., 1998) 

8 Aonyx cinerea Oriental Small-

clawed Otter 

(Nguyen Xuan Dang et al., 1998, Kouznetsov et al., 1999) 

 Viverridae Civets  

9 Viverra zibetha Large Indian 

Civet 

(Nguyen Xuan Dang et al., 1998, Do Tuoc and Truong Van La, 1999, Le 

Xuan Canh et al., 1997) 

10 Viverra megaspila Large-spotted 

Civet 

(Le Xuan Canh et al., 1997, Do Tuoc and Truong Van La, 1999, 

Kouznetsov et al., 1999) 

11 Viverricula indica Small Indian 

Civet 

(Le Xuan Canh et al., 1997, Nguyen Xuan Dang et al., 1998, Do Tuoc and 

Truong Van La, 1999, Le Trong Dat et al., 2009, Le Khac Quyet et al., 

2002) 

12 Prionodon pardicolor Spotted Linsang (Kouznetsov et al., 1999, Le Khac Quyet et al., 2002) 

13 Paradoxurus 

hermaphroditus 

Common Palm 

Civet 

(Le Xuan Canh et al., 1997, Nguyen Xuan Dang et al., 1998, Do Tuoc and 

Truong Van La, 1999, Kouznetsov et al., 1999, Pham Nhat and Nguyen 

Xuan Dang, 2000, Le Trong Dat et al., 2009) 

14 Paguma larvata Masked Palm 

Civet 

(Le Xuan Canh et al., 1997, Nguyen Xuan Dang et al., 1998, Do Tuoc and 

Truong Van La, 1999, Kouznetsov et al., 1999, Pham Nhat and Nguyen 

Xuan Dang, 2000, Le Trong Dat et al., 2009) 

15 Arctictis binturong Binturong (Le Xuan Canh et al., 1997, Nguyen Xuan Dang et al., 1998, Do Tuoc and 

Truong Van La, 1999, Kouznetsov et al., 1999, Timmins et al., 1999, Pham 

Nhat and Nguyen Xuan Dang, 2000) 

16 Arctogalidia trivirgata Small-toothed 

Palm Civet 

(Nguyen Xuan Dang et al., 1998) 

17 Chrotogale owstoni Owston's Banded 

Civet 

(Kouznetsov et al., 1999, Timmins et al., 1999) 

 Herpestidae Mongooses  

18 Herpestes javanicus Small Asian 

Mongoose 

(Le Xuan Canh et al., 1997, Do Tuoc and Truong Van La, 1999, Le Trong 

Dat et al., 2009) 
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No. Scientific name Common name Related documents 

19 Herpestes urva Crab-eating 

Mongoose 

(Nguyen Xuan Dang et al., 1998) 
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Annex 4b: List of Insectivores and Rodents recorded before 2010 

 

No. Scientific name Vietnamese name Birdlife  

(1994) 

WWF 

(1997) 

WWF 

(1999) 

FFI  

(1998) 

FFI  

(1999) 

VRTC 

(1999) 

 ERINACEOMORPHA  B֥ Chu֥t voi       

 Erinaceidae 1. H֙ Chu֥t voi       

1.  Hylomys suillus Chu֥t voi Ľ֟i       x 

 SORICOMORPHA  B֥ Chu֥t ch½       

 Soricidae  1. H֙ Chu֥t ch½       

2.  Crocidura sp. Chu֥t ch½       x 

3.  Suncus murinus Chu֥t ch½ nh¨    x    

 Talpidae  2. H֙ Chu֥t chȈi        

 RODENTIA   B֥ GԀm nhӸm       

 Sciuridae  1. H֙ S·c        

4.  Hylopetes alboniger  S·c bay Ľen trԂng   x  x   

5.  Petaurista philippensis  Sóc bay trâu   x x x  x 

6.  Ratufa bicolor  S·c Ľen x  x x x x 

7.  Callosciurus erythraeus 

hendeei  

S·c bֱng Ľ֛ ch©n Ľen x x  x x x 

 C. e. flavimanus  Sóc chân vàng  x x x  x 

8.  Callosciurus inornatus  S·c bֱng x§m    x x x  

9.  Menetes berdmorei  S·c vԄn lҼng     x   

10.  Dremomys rufigenis Sóc mõm hung  x x x x x x 
11.  Tamiops maritimus  S·c chu֥t hӶi nam  x    x  

12.  Tamiops rodolphii   S·c chu֥t lֹa   x x  x  

 Spalacidae  2. H֙ D¼i        

13.  Rhizomys pruinosus  D¼i m֝c l֧n   x    x 

14.  Rhizomys sumatrensis Dúi má vàng       x 

 Muridae 3. H֙ Chu֥t        

15.  Bandicota indica Chu֥t ĽӸt l֧n   x x    
16.  Bandicota savilei Chu֥t ĽӸt b®   x     
17.  Berylmys bowersi Chu֥t m֝c l֧n       x 

18.  Leopoldamys sabanus  Chu֥t n¼i Ľu¹i d¨i   x x   x 
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No. Scientific name Vietnamese name Birdlife  

(1994) 

WWF 

(1997) 

WWF 

(1999) 

FFI  

(1998) 

FFI  

(1999) 

VRTC 

(1999) 

19.  Maxomys moi Chu֥t xu-ri l¹ng mԚm       x 
20.  Maxomys surifer  Chu֥t xu-ri   x    x 
21.  Mus caroli Chu֥t nhԂt Ľ֟ng       x 
22.  Mus cervicolor  Chu֥t nhԂt hoԈng       x 
23.  Mus musculus  Chu֥t nhԂt nh¨   x x   x 

24.  Mus pahari  Chu֥t nhԂt nҼҺng        

25.  Niviventer fulvescens  Chu֥t hҼҺu b®       x 

26.  Niviventer tenaster   Chu֥t n¼i Ľ¹ng dҼҺng       x 

27.  Rattus argentiventer Chu֥t bֱng bӴc   x x    

28.  Rattus nitidus Chu֥t b·ng        

29.  Rattus rattus/ tenazumi   Chu֥t nh¨      x 
30.  Rattus 

remotus/andamanensis  

Chu֥t rַng  x x   x 

 Hystricidae  4. H֙ Nh²m        

31.  Atherurus macrourus  ņon   x x x x 
32.  Hystrix brachyura  Nh²m Ľu¹i ngԂn   x x x   

 Total (species)  4 15 14 10 7 20 

 

Note: Birdlife (1994) - Eames et al., 1994. WWF (1997) ï Le Xuan Canh et al., 1997. WWF (1999) ï Do Tuoc & Truong Van La, 1999. FFI (1998): 

Nguyen Xuan Dang et al., 1998. FFI (1999) ï Timmins, R.J., et al., 1999. VRTC (1999) ï VRTC-WWF, 1999.  
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ANNEX 5. SPECIES RECORDSFROM THESE SURVEYS (2011) 
 

Annex 5a. Location of individual small carnivore and loris records 

 

Transect  

UTM 

Start UTM End  Surveyor Weather 

Date Species Time  No. of 

ind.  

Evidence UTM  Observed 

Habitat  

Remark 

ThҼ֯ng Hóa- day time transect  

2 (On 

village) 

0603532/

1952081 

0604128/1

950380 

NM Ha, 

D. Tuoc 

cloudy 

and light 

wind 

26-

Aug 

Golden Cat 9:10 1 foot print 0604107/1

950382 

shrub and active 

free grazing 

cattle 

freshly foot 

print 

     

 Javan 

Mongoose 

9:00 1 killed animal 0604033/1

950936 

 freshly killed 

6 

0603731/

1950395 

0604256/1

949861 

NM Ha, 

TT My 

cloudy 

and light 

wind 

26-

Aug 

civet 14:07 1 fecal  0603759/1

950405 

beneath a cliff 

of rock 

3-4 day olds 

fecal 

     

 Binturong 14:17 1 foot print 0603901/1

950443 

limestone hill 5 weeks old 

food print 

9 

0603604/

1950319 

0603201/1

949965 

D. Tuoc, 

T Mung 

sunny and 

light wind 

27-

Aug 

Hatinh 

Langur 

9:14 4 observation 0603327/1

950064 

forest on 

limestone  

close to a 

limestone cliff 

16 

0605464/

1948655 

0605963/1

947829 

NM Ha, 

TT My 

sunny and 

light wind 

28-

Aug 

       

13 

0603680/

1950352 

0605477/1

948701 

NM Ha và 

D. Tuoc 

sunny and 

light wind 

28-

Aug 

Common 

Palm Civet 

9:24 1 foot print 0604598/1

950470 

valley freshly foot 

print 

15 

0605437/

1948657 

0605117/1

949423 

D. Tuoc, 

T Mung 

sunny and 

light wind 

28-

Aug 

       

20 l§n ngֳ 

0605553/1

947949 

NM Ha và 

D. Tuoc 

sunny and 

light wind 

29-

Aug 

Clouded 

Leopard 

13:17 1 foot print 0605515/1

948183 

forest on slope 

side 

foot print close 

to a water hole 

22 

0605167/

1949386 

0605066/1

950481 

D. Tuoc, 

T Mung 

cloudy 

and light 

wind 

30-

Aug 

       

23 

0605008/

1949664 

0606073/1

949687 

NM Ha, 

TT My 

sunny and 

light wind 

30-

Aug 
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Transect  

UTM 

Start UTM End  Surveyor Weather 

Date Species Time  No. of 

ind.  

Evidence UTM  Observed 

Habitat  

Remark 

26 

0604591/

1950589 

0604820/1

949649 

D. Tuoc, 

T Mung 

sunny and 

light wind 

31-

Aug 

       

28 

0604595/

1950586 

0605342/1

951377 

NM Ha, 

TT My 

sunny and 

light wind 

31-

Aug 

       Xu©n TrӴch- day light transect  

2 (chà 

nòi) 

0613356/

1949318 

 

D. Tuoc, 

TT My rainy 

12-

Sep 

       

1 

0612943/

1949645 

0613248/1

949796 

NM Ha, T 

Mung 

cloudy 

and light 

wind 

12-

Sep 

Common 

Palm Civet 9:31 1 fecal 

0613030/1

949394 valley forest 

 

4 

0611929/

1947849 

0612915/1

948687 

NM Ha, T 

Mung 

rainy and 

cloudy 

13-

Sep 

       

3 

0612925/

1949640 

0612915/1

948687 

NM Ha, T 

Mung sunny 

14-

Sep 

Hatinh 

Langur 14:25 3 observation 

0612777/1

949269 limestone cliff 

 

      

ferret 

badger 15:10 1 observation 

0612780/1

949041 

captured by 

local people picture taken 

22 

0613351/

1949309 

0613447/1

949443 D. Tuoc 

cloudy 

and rain 

14-

Sep 

Black Giant 

Squirrel 7:15 1 sound 

0613270/1

949443 

 

30 m away 

20 

0613586/

1949927 

0614581/1

950244 

T Mung, 

D. Tuoc rainy 

15-

Sep civet 11:15 

 

fecal 

0613854/1

949884 slope side 

 Xu©n TrӴch- nocturnal transect  

1 (chà 

nòi) 

0612925/

1949604 

 

D. Tuoc, 

TT My,   rainy 

11-

Sep 

small flying 

squirrel 21:05 1 observation 

0613561/1

949458 

forest on 

limestone 

10m above 

canopy 

2 

0612925/

1949640 

 

NM Ha, T 

Mung foggy 

11-

Sep 

       

3 

0613351/

1949304 

0613793/1

949527 

D. Tuoc, 

TT My 

cloudy 

and light 

wind 

12-

Sep 
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Transect  

UTM 

Start UTM End  Surveyor Weather 

Date Species Time  No. of 

ind.  

Evidence UTM  Observed 

Habitat  

Remark 

4 

0612930/

1949538 

 

NM Ha, T 

Mung 

mist and 

light wind 

12-

Sep muntjac 21:17 1 observation 

0613317/1

949723 

  

6 

0611929/

1947849 

0612915/1

948687 

NM Ha, T 

Mung rainy 

13-

Sep 

       

21 

0613701/

1949374 

0613311/1

949176 D. Tuoc,  

mist and 

light wind 

14-

Sep 

Common 

Palm Civet 20:30 1 observation 

0613380/1

949212 

forest on 

limestone clearly observed 

5 

0612925/

1949640 

0612915/1

948687 

NM Ha, T 

Mung full moon  

14-

Sep 

Masked 

Palm Civet 21:10 

 

fecal 

0612785/1

949275 valley  

fresh fecal in a 

rock cave 

ThҼ֯ng H·a ï nocturnal transect  

1 (yên 

h֯p) 

0597395/

1955141 

0596158/1

955557 

NM Ha, 

TT My light wind 

25-

Aug mongoose 22:44 2 observation 

0596337/1

955518 

forest on 

limestone 

one young and 

adult animal 

8 

0603695/

1950350 

0604274/1

950100 

D. Tuoc, 

T Mung light wind 

26-

Aug snake 8:30 1 observation 

0604137/1

950334 

 

picture taken 

7(ón) 

0603731/

1950395 

0604256/1

949861 

NM Ha, 

TT My light wind 

26-

Aug 

giant flying 

squirrel 19:50 1 observation 

 

fruit tree picture taken 

      

giant flying 

squirrel 22:30 1 observation 

  

picture taken 

11 

0603697/

1950347 

0603201/1

949965 

D. Tuoc, 

T Mung rainy 

27-

Aug 

giant flying 

squirrel 19:58 2 observation 

0603592/1

950432 secondary forest 

 

      

civet 20:51 1 fecal 

0603331/1

9500085 secondary forest 

 

12 

  

NM Ha, 

TT My 

mist and 

light wind 

27-

Aug 

giant flying 

squirrel 21:01 2 observation 

0604018/1

949618 

Dracontomelum 

tree picture taken 

14 

0605437/

1948657 

0605139/1

949085 

D. Tuoc, 

T Mung light wind 

28-

Aug Slow Loris 22:04 1 observation 

0605358/1

949101 disturbed forest 

 

17 

0605464/

1948656 

0605963/1

947829 

NM Ha, 

TT My light wind 

28-

Aug 
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Transect  

UTM 

Start UTM End  Surveyor Weather 

Date Species Time  No. of 

ind.  

Evidence UTM  Observed 

Habitat  

Remark 

21 lán 2 nhà 

NM Ha, 

TT My 

mist and 

light wind 

29-

Aug 

giant flying 

squirrel 20:40 2 observation 

 

valley forest picture taken 

      

Large-

toothedFerr

et Badger 

 

1 specimen bӶn 3 nh¨ 

  

      

Small-

toothedFerr

et Badger 

 

1 specimen bӶn 3 nh¨ 

  

18 

0605531/

1948823 

0606081/1

947921 

D. Tuoc, 

T Mung light wind 

29-

Aug 

giant flying 

squirrel 20:48 2 observation 

0605982/1

948285 valley forest 

 

      

Common 

Palm Civet 21:06 1 observation 

0606007/1

948228 valley forest 

 

      

giant flying 

squirrel 22:13 1 observation 

0605920/1

948362 

forest on 

limestone 

 

25 

0605008/

1949666 

0606073/1

949687 

NM Ha, 

TT My light wind 

        

24 

0605167/

1949386 

0605090/1

950410 

D. Tuoc, 

T Mung light wind 

30-

Aug 

Pygmy 

Loris 19:56 1 observation 

0605251/1

949539 valley forest 

 

27 

0604591/

1950589 

0604820/1

949649 

D. Tuoc, 

T Mung light wind 

31-

Aug 

giant flying 

squirrel 20:25 1 observation 

0604631/1

950551 

  

      

giant flying 

squirrel 21:13 1 observation 

0604653/1

949649 

  Hoa SҺn -night transect 

2 

  

D. Tuoc 

rainy and 

light wind 

11-

Aug 

Red-

shanked 

Douc 18:30 6 observation 

0594363/1

956433 valley forest 30 m away 

4 

0592434/

1955357 

 

NM Ha light wind 

11-

Aug 

       

7 

0591751/

1955647 Lán 1 Hs NM Ha 

 

12-

Aug 

giant flying 

squirrel 19:00 2 observation trҼ֧c l§n 
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Transect  

UTM 

Start UTM End  Surveyor Weather 

Date Species Time  No. of 

ind.  

Evidence UTM  Observed 

Habitat  

Remark 

      

Sunda 

Colugos 20:05 2 observation 

0591941/1

956047 

forest on 

limestone 

 

9 

0591846/

1950151 

 

D. Tuoc 

sunny and 

light wind 

12-

Aug 

giant flying 

squirrel 7:00 2 sound 

0591704/1

956625 

 

20m away 

      

civet 8:02 1 

   

run away 

quickly, 

unidentified 

14 Lán 2 

 

NM Ha 

sunny and 

light wind 

14-

Aug 

       

16 

  

NM Ha 

sunny and 

light wind 

15-

Aug 

Small-

toothed 

Palm Civet 22:21 2 observation 

0591856/1

956109 

  Hoa SҺn ï day light transect  

3 Lán 1 Hs 

0592434/1

955357 NM Ha 

rainy and 

light wind 

11-

Aug 

       

5 Lán 1 Hs 

0590918/1

956526 NM Ha 

mist and 

light wind 

12-

Aug 

Hatinh 

Langur 8:05 5 observation 

0590918/1

956526 

 

200 away in a 

cliff  

6 

  

NM Ha 

sunny and 

light wind 

12-

Aug 

Bear 

Macaque 17:19 6 observation 

0591751/1

955647 

forest on 

limestone 

2 male, 3 

females and one 

infant 

      

Bear 

Macaque 17:19 12 observation 

0591751/1

955647 

forest on 

limestone 

4 males, 2 

juveniles 

11 

  

NM Ha, 

D. Tuoc 

sunny and 

light wind 

13-

Aug 

Small-

toothedFerr

et Badger 

   

0592513/1

955495 

 

specimen 

collected 

      

Small-

toothedFerr

et Badger 

 

1 foot print 

0591683/1

956742 

  

      

Yellow- 

bellied 

Weasel 

 

1 observation 

0591752/1

957454 

  

      

Binturong 

 

1 observation 0591694/1

 

on a tree 
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Transect  

UTM 

Start UTM End  Surveyor Weather 

Date Species Time  No. of 

ind.  

Evidence UTM  Observed 

Habitat  

Remark 

957871 

12 Lán 2 

0590828/1

958322 

NM Ha, 

TT My 

sunny and 

light wind 

14-

Aug King Cobra 

 

1 

 

0591069/1

958255 

freshly dead 

animal 

 

      

Small 

toothedFerr

et Badger 

  

cave 

0591004/1

958255 

  

13 

 

0592347/1

957792 

D. Tuoc, 

T Mung 

sunny and 

light wind 

14-

Aug 

Black Giant 

Squirrel 

 

1 observation 

0591853/1

957987 

  

      

Black Giant 

Squirrel 

 

1 observation 

0592071/1

958026 

  

      

Crab-eating 

Mongoose 

 

1 fecal 

0592113/1

958023 

  

      

Owston's 

Civet 

   

0592285/1

957881 

  

15 

 

0591691/1

958482 

D. Tuoc, 

T Mung 

sunny and 

light wind 

15-

Aug 

Small 

Indian Civet 

  

foot print 

0591786/1

958380 

 

freshly foot 

print 

16 

  

NM Ha, 

D. Tuoc 

sunny and 

light wind 

15-

Aug 

Small-

toothedFerr

et Badger 

  

foot print 

0592155/1

957852 

  

      

Black Giant 

Squirrel'  

  

skeleton 

 

dead  

 

      

civet 

  

skull 

0592289/1

958047 

  

21 lán 1 

0590375/1

958561 NM Ha 

sunny and 

light wind 

16-

Aug 

Black Giant 

Squirrel 

      

      

Hatinh 

Langur 

  

sound 

   

      

Small-

toothedFerr

et Badger 

  

foot print 

0590479/1

958479 

  

      

Javan 

Mongoose 

  

fecal 

0590479/1

958479 
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Transect  

UTM 

Start UTM End  Surveyor Weather 

Date Species Time  No. of 

ind.  

Evidence UTM  Observed 

Habitat  

Remark 

      

Binturong 

  

foot print 

0590479/1

958479 

  

      

Clouded 

Leopard 

  

??? 

0590428/1

958477 

  

      

Golden Cat 

  

??? 

0590428/1

958477 
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Annex 5b. Location of individual insectivore and rodent records 

 

Scientific name 
Vietnamese name English name Survey site 

UTM, WGS 84 

 X Y 

Ratufa bicolor S·c Ľen Black Giant Squirrel Ma Rinh 0593270 1958573 

Ratufa bicolor S·c Ľen Black Giant Squirrel Ma Rinh 0590949 1958770 

Ratufa bicolor S·c Ľen Black Giant Squirrel Ma Rinh 0590997 1958918 

Ratufa bicolor S·c Ľen Black Giant Squirrel Ma Rinh 0591234 1958318 

Ratufa bicolor S·c Ľen Black Giant Squirrel Ma Rinh 0591497 1958535 

Ratufa bicolor S·c Ľen Black Giant Squirrel Ma Rinh 0591219 1957780 

Ratufa bicolor S·c Ľen Black Giant Squirrel Ma Rinh 0590970 1956765 

Ratufa bicolor S·c Ľen Black Giant Squirrel Hang En 0605118 1948717 

Ratufa bicolor S·c Ľen Black Giant Squirrel Hang En 0605305 1948028 

Ratufa bicolor S·c Ľen Black Giant Squirrel Hang En 0603578 1947585 

Ratufa bicolor S·c Ľen Black Giant Squirrel Hang En 0603834 1949831 

Ratufa bicolor S·c Ľen Black Giant Squirrel Hang En 0606105 1947466 

Ratufa bicolor S·c Ľen Black Giant Squirrel Hang En 0604523 1947985 

Ratufa bicolor S·c Ľen Black Giant Squirrel Hung Dang 0614179 1950835 

Ratufa bicolor S·c Ľen Black Giant Squirrel Hung Dang 0612571 1950716 

Ratufa bicolor S·c Ľen Black Giant Squirrel Hung Dang 0613626 1950027 

Ratufa bicolor S·c Ľen Black Giant Squirrel Hung Dang 0613311 1949857 

Belomys pearsonii Sóc bay lông chân Hairy-Footed Flying Squirrel Ma Rinh 0591191 1958705 

Belomys pearsonii Sóc bay lông chân Hairy-Footed Flying Squirrel Ma Rinh 0590770 1959113 

Belomys pearsonii Sóc bay lông chân Hairy-Footed Flying Squirrel Ma Rinh 0591825 1958182 

Belomys pearsonii Sóc bay lông chân Hairy-Footed Flying Squirrel Hang En 0604691 1949537 

Belomys pearsonii Sóc bay lông chân Hairy-Footed Flying Squirrel Hung Dang 0613399 1950742 

Hylopetes alboniger S·c bay Ľen trԂng Particoloured Flying Squirrel Hang En 0606092 1949537 

Petaurista 

philippensis 

Sóc bay trâu Red Giant Flying Squirrel Ma Rinh 0591213 1958785 

Petaurista 

philippensis 

Sóc bay trâu Red Giant Flying Squirrel Ma Rinh 0592597 1958022 

Petaurista 

philippensis 

Sóc bay trâu Red Giant Flying Squirrel Hang En 0605197 1948543 

Petaurista Sóc bay trâu Red Giant Flying Squirrel Hung Dang 0614205 1950556 
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philippensis 

Petaurista elegans Sóc bay sao Lesser Giant Flying Squirrel Ma Rinh 0590408 1959190 

 

 

Annex 5c. Insectivore and rodent specimens trapped during surveys 

(All specimens are stored at Zool. Collection of Institute of Ecology and Biological Resource -IEBR) 

No. Scientific name Vietnamese name MR HE HD 7.3.1.1.1 T

o

t

a

l 

7.3.1.1.2 Vouncher code in IEBR 

 SORICOMORPHA1 B֥ ŀN SĄU B֙      
1.  Hylomys suillus Chu֥t voi Ľ֟i 1   1  

2.  Crocidura attenuata Chu֥t ch½ Ľu¹i Ľen 1 1  2  

3.  Crocidura fuliginosa Chu֥t ch½ Ľu¹i trԂng   1 1  

4.  Euroscaptor longirostris Chu֥t chȈi mȈi d¨i 1 1  2  

 RODENTIA   B֥ GԀm nhӸm      

5.  Belomys pearsonii Sóc bay lông chân  1   1 PNKB-13 

6.  Callosciurus erythraeus  S·c bֱng Ľ֛  1 1  2  

7.  Menetes berdmorei  S·c vԄn lҼng   1  1  

8.  Dremomys rufigenis  Sóc mõm hung 1   1 PNKB-12 

9.  Tamiops maritimus  S·c chu֥t hӶi nam  1 1  2  
10.  Tamiops rodolphii   S·c chu֥t lֹa    1 1  
11.  Berylmys bowersi Chu֥t m֝c l֧n  5 1 3 9 PNKB-54, PNKB-61 

12.  Chiropodomys gliroides Chu֥t nhԂt c©y  2 1 2 4 PNKB-14, PNKB-56 
13.  Leopoldamys edwardsi Chu֥t hҼҺu l֧n  1  1 2 PNKB-51 

14.  Leopoldamys sabanus  Chu֥t n¼i Ľu¹i d¨i  2 4 6 12 PNKB-4, PNKB-39, PNKB-28 

15.  Maxomys moi Chu֥t xu-ri l¹ng mԚm   1  1  

16.  Maxomys surifer  Chu֥t xu-ri  2 5 5 12 PNKB-7, PNKB-17, PNKB-36, PNKB-

57 

17.  Niviventer fulvescens  Chu֥t hҼҺu b®  2 6 3 15 PNKB-2, PNKB-16, PNKB-42 

18.  Niviventer langbianis Chu֥t lang bi an  1 1  2 PNKB-44 

19.  Niviventer tenaster  Chu֥t n¼i Ľ¹ng dҼҺng  2 3 1 6 PNKN-22, PNKB-24, PNKB-59 

20.  Mus cervicolor  Chu֥t nhԂt hoԈng   3 1 3  
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No. Scientific name Vietnamese name MR HE HD 7.3.1.1.1 T

o

t

a

l 

7.3.1.1.2 Vouncher code in IEBR 

21.  Mus pahari  Chu֥t nhԂt nҼҺng   2  2  

22.  Rattus nitidus Chu֥t b·ng  1   1  

23.  Rattus andamanensis Chu֥t rַng  1 3 4 PNKB-27 

24.  Laonastes aenigmamus
*
 N° cֳng  4  4 PNKB-19, PNKB-20, PNKB-21 

 Total specimens  25 37 27 89  

 Total species  16 14 11 24  

 

Note: MR ï Ma Rinh area (Hoa Son Commune), HE ï Hang En area (Thuong Hoa Commune), HD ï Hung Dang area (Thuong Trach Commune). (*) - 

Specimens of  Laonastes aenigmamus were captured by residents of Ban On Village (Thuong Hoa Commune). 

 

 
Annex 5d. Detail camera trap survey records by area 

 

Cam. No. 

Common 

name Latin name 

No. of 

Indiv.  

Date 

Taken 

Time 

taken 

Coordinate 

(UTM)  

Survey area 1 -Ma Rinh, Hoa Son commune 

M1 

Jungle rat Leopoldamys ? sp. 1 7.7 1:39 

(0591285; 

1958357) 

Masked Palm 

Civet Paguma larvata 1 26.6 2:04 

Common Palm 

Civet 

Paradoxurus 

hermaphroditus 1 27.6 0:01 

M6 

Jungle rat Leopoldamys ? sp. 1 2.7 4:20 

(0591406; 

1958500) 

Jungle rat Leopoldamys ? sp. 1 24.6 20:54 

Jungle rat Leopoldamys ? sp. 1 5.7 20:22 

Jungle rat Leopoldamys ? sp. 1 20.6 21:49 

Yellow-

throated Marten Martes flavigula 2 1.7 4:13 

http://www.google.com/search?q=Paradoxurus+hermaphroditus&hl=en&biw=1280&bih=670&prmd=imvns&tbm=isch&tbo=u&source=univ&sa=X&ei=V1RuUKKXI6StiAK1l4DIDA&ved=0CCYQsAQ
http://www.google.com/search?q=Paradoxurus+hermaphroditus&hl=en&biw=1280&bih=670&prmd=imvns&tbm=isch&tbo=u&source=univ&sa=X&ei=V1RuUKKXI6StiAK1l4DIDA&ved=0CCYQsAQ
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Cam. No. 

Common 

name Latin name 

No. of 

Indiv.  

Date 

Taken 

Time 

taken 

Coordinate 

(UTM)  

Mustelid  MUSTELIDAE sp. 1 27.6 3:44 

Annamite 

stripped rodent Nesolagus timminsi 1 30.6 2:36 

M8 

Crab eating 

mongoose Hepestes urva 1 5.7 9:34 

(0484762; 

1958996) 

M10 Jungle rat Leopoldamys ? sp. 1 18.6 4:32 

(0484244; 

1959104) 

M11 

Jungle rat Leopoldamys ? sp. 1 20.6 23:17 

(0589996; 

1958850) 

Mustelid  MUSTELIDAE sp. 1 26.6 2:48 

Mustelid  MUSTELIDAE sp. 1 26.6 23:49 

Annamite 

striped rabbit Nesolagus timminsi 1 22.6 1:32 

Annamite 

striped rabbit Nesolagus timminsi 1 20.6 20:44 

M12 

Wild boar Sus scrofa 1 3.7 19:28 (0589816; 

1958983) Ferret badger Melogale sp. 1 22.6 3:50 

M13 

Jungle rat Leopoldamys ? sp. 1 16.6 22:46 

(0589551; 

1959173) 

Jungle rat Leopoldamys ? sp. 1 15.6 23:15 

Ferret badger Melogale sp. 1 25.6 3:14 

M18 

Jungle rat Leopoldamys ? sp. 1 20.6 23:39 

(0590002; 

1959134) 

Jungle rat Leopoldamys ? sp. 1 26.6 1:28 

Ferret badger Melogale sp. 1 23.6 0:05 

Ferret badger Melogale sp. 1 29.6 4:11 

M19 

Civet VIVERRIDAE sp. 1 8.7 5:37 (0591503; 

1958257) Jungle rat Leopoldamys ? sp. 1 26.6 23:47 

M20 

Whistling 

thrush  Myiophoneus 1 5.7 7:13 (0591268; 

1958707) Jungle rat Leopoldamys ? sp. 1 22.6 21:33 

http://en.wikipedia.org/wiki/Whistling-thrush
http://en.wikipedia.org/wiki/Whistling-thrush
http://en.wikipedia.org/wiki/Whistling-thrush#cite_note-0
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Cam. No. 

Common 

name Latin name 

No. of 

Indiv.  

Date 

Taken 

Time 

taken 

Coordinate 

(UTM)  

M21 

Common Palm 

Civet 

Paradoxurus 

hermaphroditus 1 28.6 4:15 

(0591021; 

1958928) 

M22 

Whistling 

thrush Myiophoneus sp. 1 17.6 22:49 

(0590878; 

1959086) 

M23 Jungle rat Leopoldamys ? sp. 1 26.6 0:49 

(0590828; 

1959721) 

M24 Ferret badger Melogale sp. 1 16.6 20:48 

(0590191; 

1959269) 

M25 Jungle rat Leopoldamys ? sp. 1 27.6 2:24 

(0590569; 

1959038) 

M27 

Civet VIVERRIDAE sp. 1 18.6 20:20 (0591446; 

1958276) Jungle rat Leopoldamys ? sp. 1 18.6 19:55 

M30 

Common Palm 

Civet 

Paradoxurus 

hermaphroditus 1 9.7 23:13 (0590490; 

1958864) Jungle rat Leopoldamys ? sp. 1 29.6 3:58 

Survey area 2 - Da Lat, Thuong Hoa Commune  

M6 

Jungle rat Leopoldamys ? sp. 1 30.7 19.45 

(0597299; 

1952527) 

Ferret badger Melogale sp. 1 24.7 0.1875 

Northern 

Treeshrew Tupaia belangeri  1 28.7 14.43 

M7 Jungle rat Leopoldamys ? sp. 1 24.7 3.17 

(0597162; 

1952318) 

M8 Ferret badger Melogale sp. 3 25.7 21.45 

(0596909; 

1950720) 

M9 

Masked Palm 

Civet Paguma larvata 1 20.7 20.2 

(0597036; 

1950450) 

M10 Jungle rat Leopoldamys ? sp. 1 19.7 20.59 

(0596710; 

1950670) 

M11 Jungle rat Leopoldamys ? sp. 1 30.7 3.52 

(0597044; 

1950892) 

http://en.wikipedia.org/wiki/Common_treeshrew
http://en.wikipedia.org/wiki/Common_treeshrew
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Cam. No. 

Common 

name Latin name 

No. of 

Indiv.  

Date 

Taken 

Time 

taken 

Coordinate 

(UTM)  

M19 

Ferret badger Melogale sp. 1 22.7 3.07 (0596932; 

1951548) Wild Boar Sus scrofa 1 9.8 18.36 

M21 Bear Macaque Macaca arctoides 5 20.7 11.09 

(0598031; 

1949959) 

M22 Bear Macaque Macaca arctoides 1 24.7 11.27 

(0597966; 

1950252) 

M30 Wild Boar Sus scrofa 1 1.8 11.35 

(0596620; 

1951503) 

Survey area 3 - Ca Con-Hung Tri, Xuan Trach Commune  

M3  

Jungle rat Leopoldamys ? sp. 1 19.8 22:51 (0623063; 

1947837) Bear Macaque Macaca arctoides 2 12.9 16:10 

M8 

Black Giant 

Squirrel Ratufa bicolor 1 26.8 17:27 

(0623611; 

1946986) 

M12 

Northern 

Treeshrew Tupaia belangeri  1 15.9 11:00 (0623576; 

1947777) Jungle rat Leopoldamys ? sp. 1 15.9 1:06 
 

https://www.google.com/search?hl=en&client=firefox-a&hs=Dwz&rls=org.mozilla:en-US:official&sa=X&ei=7FRuUN6-KsXUiwLxrYHQAw&spell=1&q=Macaca+arctoides&ved=0CB0QvwUoAA
https://www.google.com/search?hl=en&client=firefox-a&hs=Dwz&rls=org.mozilla:en-US:official&sa=X&ei=7FRuUN6-KsXUiwLxrYHQAw&spell=1&q=Macaca+arctoides&ved=0CB0QvwUoAA
https://www.google.com/search?hl=en&client=firefox-a&hs=Dwz&rls=org.mozilla:en-US:official&sa=X&ei=7FRuUN6-KsXUiwLxrYHQAw&spell=1&q=Macaca+arctoides&ved=0CB0QvwUoAA
https://www.google.com/search?hl=en&client=firefox-a&hs=OIf&rls=org.mozilla:en-US:official&sa=X&ei=SFVuUPvyHuWJiAKfoYCwBg&spell=1&q=Black+giant+squirrel&ved=0CB0QvwUoAA
https://www.google.com/search?hl=en&client=firefox-a&hs=OIf&rls=org.mozilla:en-US:official&sa=X&ei=SFVuUPvyHuWJiAKfoYCwBg&spell=1&q=Black+giant+squirrel&ved=0CB0QvwUoAA
http://en.wikipedia.org/wiki/Common_treeshrew
http://en.wikipedia.org/wiki/Common_treeshrew
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Annex 5e. Gibbons recorded during the surveys 

 

Group. no. 

Group composition  

 
Co-ordinates 

(Estimate the central of group's 

home range. Use WGS 84 Map 

Datum) 

Record  

type 

Locality  

 

Distance 

heard 

(km) 

Time and date 

of record 

Adult 

ǁ 

Adult 

ǀ 
Young Total 

 

G 01 1 1  02 
0614600 E 

1940100 N 
H 

Khe Cha Khe area. Thuong 

Trach forest, PN-KB NP 

1.8 8.45-8.51 am. 

25/9/2011; 

recorded from 

LP7a 

G 02 1 2  03 
0620150 E 

1944750 N 
H 

Khe Nhom area. Thuong 

Trach forest, PN-KB NP 

1.3 6.15-6.22 am. 

28/9/2011; 

recorded from 

LP08 

G 03 1 1 1 03 
0620600 E 

1945850 N 
H 

Khe Nhom area. Thuong 

Trach forest, PN-KB NP 

1.0 7.46-7.51 am. 

28/9/2011; 

recorded from 

LP08 

G 04 1 1  02 
0594300 E 

1955700 N 
H 

Ma Xang area. Hoa Son 

frest, PN-KB NP 

2.0 6.03-6.06 am. 

21/9/2011 

Total: 4 groups with at 

least 10 individuals 
4 5 1 10    
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Annex 5f. Records of Hatinh Langur in surveyed areas of Phong Nha-Ke Bang National Park 

 

Group. 

no. 

Group composition 

(Minimum sighted 

individual numbers) 

Total 

(Range of 

group size 

estimation, 

based on 

heard 

calling or 

seen 

braches 

shaking) 

Co-ordinates 
(Co-ordinates of 

observation site. 

Use User UTM 

WGS 84 Map 

Datum) 

Field record   

Locality 

 

Adult  Young 

Type of 

record 

Date of 

record 

I 9 3 Juv. 12-15 
0614500 E 

1950100 N 

 

O 
25/8/2011 

Southeast of  Khe Chu Ngat. PN-

KB NP 

II  8 2 10-15 
0610882 E 

1946276 N 

 

O 
26/8/2011 Hung Cau forest area. PN-KB NP 

III  Unknown. Unknown. Unknown. 
0611677 E   

1945581 N 

 

H 

27 & 

28/8/2011 
Hung Khe San area. PN-KB NP 

IV  4 2 Inf. 10 -15 
0606183 E 

1946896 N 

 

O 
29/8/2011 Hung Cau forest area. PN-KB NP 

V Unknown. Unknown. Unknown. 
0608462 E 

1953083 N 

 

H 

1 & 

2/9/2011 
Dinh Thang forest area. PN-KB NP 

VI 5 Unknown. 
Unknown 

(> 5) 

0594902 E 

1956653 N 

O 
21/9/2011 Ma Xang forest area, PN-KB NP 

Total: 

5 

groups 

> 26 > 7 > 37-50  

 

  

Notes: 

Group composition - number of adult male and female or young (sub-adult/infant) heard or seen; Young ï Sub. = sub-adult, Inf. = infant, Juv. =Juvenile; 

Total - minimum number of individuals heard or seen 

Locality - local name of the forest area 

Co-ordinates ï estimates centre of groupôs home range (using WGS 84 Map Datum) 

Record type ï H =heard singing; O = observed by sight 
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Annex 5g. Records of Red-shanked Douc Langur field in surveyed areas of Phong Nha-Ke Bang National Park 

 

Group. 

no. 

Group 

composition 

(Minimum 

sighted 

individual 

numbers) 

Total 

(Range of 

group size 

estimation, 

based on 

heard 

calling or 

seen braches 

shaking) 

Co-ordinates 
(Co-ordinates of 

observation site. 

Use User UTM 

WGS 84 Map 

Datum) 

Field record   

Locality 

 

Adult  Young 

Type of 

record 

Date of 

record 

I 18 6 Juv. 30-35 
0614550 E 

1950150 N 

O 
25/8/2011 

Southeast of  Khe Chu Ngat. PN-KB 

NP 

II  10 
2 Juv.; 

1 Inf. 
13-20 

0614429 E 

1942464 N 

O 
23/9/2011 Hung Ngon forest area. PN-KB NP 

III  9 2 Juv. 11-15 
0594962 E 

1956713 N 

O 
21/9/2011 Ma Xang forest area. PN-KB NP 

Total: 

3 

groups 

37 11 54-70  

 

  

 

Notes: 

Group composition - number of adult male and female or young (sub-adult/infant) heard or seen; Young ï Sub. = sub-adult, Inf. = infant, Juv. =Juvenile; 

Total - minimum number of individuals heard or seen 

Locality - local name of the forest area 

Co-ordinates ï estimates centre of groupôs home range (using WGS 84 Map Datum) 

Record type ï H =heard singing; O = observed by sight 
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ANNEX 6. RELATIVE ABUNDANCE  AND TRAP SUCCESS OF RODENTS 

 

No. Scientific name 
MR HE HD 

7.3.1.1.3 MR+HE+H

D 

S % E S % E S % E S % E 

1.  Callosciurus erythraeus 1 4.76 0.105 1 3.23 0.100 0 0 0 2 2.63 0.051 

2.  Menetes berdmorei  0 0 0.105 1 3.23 0 0 0 0 1 1.32 0.026 

3.  Dremomys rufigenis  1 4.76 0.105 0 0 0 0 0 0 1 1.32 0.026 

4.  Tamiops maritimus  1 4.76 0.105 1 3.23 0.100 0 0 0 2 2.63 0.051 

5.  Tamiops rodolphii   0 0 0 0 0 0 1 4.17 0.105 1 1.32 0.026 

6.  Berylmys bowersi 5 23.80 0.526 1 0 0 3 12.50 0.316 9 11.84 0.205 

7.  Chiropodomys gliroides 2 9.52 0.211 1 3.23 0.100 2 8.33 0.211 4 5.26 0.103 

8.  Leopoldamys edwardsi 1 4.76 0.105 0 0 0 1 4.17 0.105 2 2.63 0.051 

9.  Leopoldamys sabanus  2 9.52 0.211 4 12.90 0.400 6 25.00 0.632 12 15.79 0.308 

10.  Maxomys moi 0 0 0 1 3.23 0.100 0 0 0 1 1.32 0.026 

11.  Maxomys surifer  2 9.52 0.211 5 16.13 0.500 5 20.83 0.526 12 15.79 0.308 
12.  Niviventer fulvescens  2 9.52 0.211 6 19.35 0.600 3 12.50 0.316 10 13.16 0.256 

13.  Niviventer langbianis 1 4.76 0.105 1 3.23 0.100 0 0 0 2 2.63 0.051 

14.  Niviventer tenaster  2 9.52 0.211 3 9.68 0.300 1 4.17 0.105 6 7.89 0.154 

15.  Mus cervicolor 0 0 0 3 9.68 0.300 1 4.17 0.105 3 3.95 0.077 

16.  Mus pahari  0 0 0 2 6.45 0.200 0 0 0 2 2.63 0.051 

17.  Rattus nitidus 1 4.76 0.105 0 0 0 0 0 0 1 1.32 0.026 

18.  Rattus andamanensis 0 0 0 1 3.23 0.100 3 12.50 0.316 4 5.26 0.103 

 Total 21 100% 2.211 31 100 3.10 24 100% 2.526 76 100% 1.949 

Note: MR  ï Ma Rinh area (Hoa Son Commune), HE ï Hang En area (Thuong Hoa Commune), HD ï Hung Dang area (Thuong Trach Commune). MR : 

Trapping effort (Te) = 950 trap.night,  HE: Te = 1000 trap.night, HD: Te = 950 trap.night, Total Te = 3,900 trap.night.  S ï number of trapped specimens, %  

- specimen percentage of each species per total specimen number, E ï trap success (specimen per 100 trap-nights) 
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ANNEX 7. THREATS RECORDED IN AND AROUND THE PARK  
 
Annex 7a. Threats recorded by the Small Carnivore and Loris survey team 

 

Transect 

UTM 

Start 

UTM 

End Surveyor Type of impact  Date Time Coordinate Number 

Level of 

impact Remark  

ThҼ֯ng H·a Commune 

2 (Thôn 

Ón) 

0603532/ 

1952080 

0604128/ 

1950379 

NM Ha, 

D Tuoc logger 26/8 8:00 

0603223/ 

1952752 1 unspecified Start entering the forest 

 

   

Fishing   

 

9:00 

06043223/ 

1950436 2 

fishing and 

hunting 

animal 

use more 200m of 

fishing net 

 

   

logger 

 

9:05 

06043223/ 

1950437 2 

searching 

for valuable 

wood Start entering the forest 

4 (Thôn 

Ón) 

0603689/ 

1950340 

0604270/ 

1950231 

D Tuoc, T 

Mung buffalo grazing  26/8 14:50 

0604233/ 

1950389 6 free grazing 

 

 

   

Fishing   

 

14:35 

0604128/ 

1950399 

   

6 

0603731/ 

19500395 

0604256/ 

1949861 

NM Ha, 

TT My  

logger and 

timber  26/8 14:38 

0604138/ 

1950484 

  

for timber, 2 years old 

 

   

logger and 

timber  

 

14:48 

0604192/ 

1950520 

  

freshly cut, unload 

 

   

hunting camp 

 

15:35 

0604429/ 

1950082 

  

new camp for more than 

3 hunter,  

 

   

snaring line 

 

15:35 

0604429/ 

1950082 

 

20 snares 

 

9 

0603604/ 

1950319 

0603201/ 

1949965 

D Tuoc, T 

Mung  timber 27/8 8:50 

0603421/ 

1950293 

  

old timber, loaded 



Report on surveys of mammals, gibbon and lorises of Phong Nha ï Ke Bang  - 47 - 

 

Transect 

UTM 

Start 

UTM 

End Surveyor Type of impact  Date Time Coordinate Number 

Level of 

impact Remark  

 

   

snaring line 

 

8:53 

0603374/ 

1950227 3 cái 

 

small mammal snaring 

line 

 

   

buffalo grazing  

 

8:53 

   

free grazing  

 

   

hunter  

 

10:05 

0603534/ 

1905076 2 un-specified 

2 people is setting the 

snares 

10 

0603606/ 

1950332 

0604160/ 

1949486 

 

logger camp 27/8 9:16 

0604148/ 

1949522 

 

un-specified freshly cut, 1 week 

16 

0605464/ 

1948655 

0605963/ 

1947829 

NM Ha và 

TT My  

civet specialized 

snaring line 28/8 14:28 

0605467/ 

1948616 

 

fresh 

use ripped banana to 

attract civet 

 

   

logger camp 

 

14:28 

0605570/ 

1948590 

  

2 month old camp for 

more than 3 hunter 

 

   

timber 

 

15:41 

0605885/ 

1948266 

  

timber, unload  

 

   

logger camp 

 

15:46 

0605923/ 

1948188 3 

  

 

   

snaring line 

 

16:07 

0605970/ 

1947907 

 

fresh 20 freshly set snare 

 

   

snaring line 

 

16:12 

0605974/ 

1948054 

 

fresh 10 freshly set snare 

 

   

snaring line 

 

16:25 

0605819/ 

1948359 

 

fresh more than 50 snare 

13 

0603680/ 

1950352 

0605477/ 

1948701 

NM Ha và 

D Tuoc logger camp 28/8 10:10 

0605264/ 

1949241 

  

3 weeks old for 5 logger 

 

   

timber 

 

10:23 

0605449/ 

1948993 

  

cut and hanging to dry in 

the forest 
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Transect 

UTM 

Start 

UTM 

End Surveyor Type of impact  Date Time Coordinate Number 

Level of 

impact Remark  

15 

0605437/ 

1948657 

0605117/ 

1949423 

D Tuoc, T 

Mung  timber 28/8 14:35 

0605355/ 

1948600 

 

3 months 

old 

many cut and loaded 

timber and fallen trees 

 

   

snaring line 

 

14:47 

0605256/ 

1948487 

 

1 year old 400m snaring line  

 

   

snaring line 

 

15:02 

0605009/ 

1948741 

 

fresh 200m snaring line 

 

   

gun hunting 

 

21:10 

0605013/ 

1948780 

  

2 hunting gun shoots 

within 10 minutes  

20 l§n ngֳ 

0605553/ 

1947949 

NM Ha và 

D Tuoc snaring line 29/8 10:02 

0605558/ 

1947949 

  

specialized civet hunting 

method and tactic  

 

   

bird hunting 

camp 

  

0605558/ 

1947949 

  

3-4 hunter visit the camp 

per month 

22 

0605167/ 

1949386 

0605066/ 

1950481 

D Tuoc, T 

Mung  logging area 30/8 11:17 

0605182/ 

1950306 

 

old 

 

 

   

local people in 

the forest 

 

9:22 

0605237/ 

1949232 

  

Dalbergia tonkinensis 

collectors 

23 

0605008/ 

1949664 

0606073/ 

1949687 

NM Ha, 

TT My  snaring line 30/8 10:14 

0605770/ 

1949533 

 

fresh more than 30 snare 

 

   

snaring line 

 

10:43 

0606008/ 

1949698 

 

old 

abandoned snaring line 

(more than 30 snares) 

26 

0604591/ 

1950589 

0604820/ 

1949649 

D Tuoc, T 

Mung   logging area 31/8 9:50 

0604684/ 

1950153 

 

old 

 

 

   

local people in 

the forest 

 

9:54 

0604678/ 

1950084 

 

honey 

collector  

 

28 

0604595/ 

1950586 

0605342/ 

1951377 

NM Ha, 

TT My  snaring line 31/8 9:45 

0604676/ 

1951060 

 

fresh 

abandoned snaring line 

(more than 20 snares) 

Xu©n TrӴch Commune 
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Transect 

UTM 

Start 

UTM 

End Surveyor Type of impact  Date Time Coordinate Number 

Level of 

impact Remark  

2 (chà nòi) 

0613356/ 

1949318 

 

D Tuoc, 

TT My  hunting camp 12-Sep 9:00 

0613270/ 

1949258 

 

fresh 

met 2 hunters with 1 

small-tooth ferret badger 

and forced to release the 

animal by ranger 

 

   

snaring line 

 

9:30 

  

fresh 

 

1 

0612943/ 

1949645 

0613248/ 

1949796 

NM Ha, T 

Mung  

high explosive 

noise 12-Sep 10:20 

   

1km away, southern of 

Thung Dang 

 

   

snaring line 

 

9:48 

0613111/ 

1949385 

 

fresh 

300m of snaring line 

from valley to ridge 

 

   

hunting camp 

    

fresh 3 old hunting camp 

4 

0611929/ 

1947849 

0612915/ 

1948687 

NM Ha, T 

Mung  hunting camp 13-Sep 10:00 

0612915/ 

1948687 

 

fresh 

observed 4 camps: 2 

freshly built, one hunter 

and one snaring line 

3 

0612925/ 

1949640 

0612915/ 

1948687 

NM Ha, T 

Mung  snaring line 14-Sep 

 

0612756/ 

194374 

 

fresh Active  

H·a SҺn Commune 

11 

  

NM Ha, 

D Tuoc The Ruc cave 

13-

Aug 

  

4 fresh 

100 un-set snare line, 

many remains (bone, 

skin, skull) of animal, 

civet, badgers, 

mongoose 

13 

 

0592347/ 

1957792 

D Tuoc, T 

Mung logging 14/8 

 

0592119/ 

1957844 

   

12 lán 2 

0590828/ 

1958322 

NM Ha, 

TT My  hunting camp 14/8 

 

0591695/ 

1958286 4 

 

regularly active hunting 

camp, especially during 

the rainy season 

 

   

logging 

  

0591338/ 

19588187 
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Annex 7b. Threats recorded by the Insectivore and Rodent Survey team 

 

Threat evidence Status Description 
UTM (WGS84) 

Forest type 
X Y 

Ma Rinh in Hoa 

Son Commune 

     

1. Hunting/snaring      

Traps O Trapline of about 50 wire snares 0591014 1958918 1 

Traps O Trapline of about 50 wire snares 0590831 1958777 1 

Traps N Trapline of about 40 wire snares 0591142 1958669 1 
Traps O Trapline of about 40 wire snares 0590486 1958805 1 
Traps O Trapline of about 40 wire snares 0590161 1958933 1 
Traps O Trapline of about 30 wire snares 0590537 1959027 1 
Traps O Trapline of about 40 wire snares 0591654 1958361 1 
Traps O Trapline of about 20 wire snares 0592721 1958097 1 
Traps N Trapline of about 12 wire snares 0591125 1957056 3 

Traps O Trapline of about 20 wire snares 0591339 1957722 3 

Hunters  2 hunters with 5 burned Melogale civet, 1 Treeshrew, 1 Asian Red-cheeked 

Squirrel and 2 rats 

0591161 1958178 3 

Hunter camp U A camp for 5-6 persons, strings for snare making, explosive for bee 

removal, cooking sets 

0591283 1958586 1 

Hunter camp O A camp for 5-6 persons, strings for snare making, mammal furs 0590338 1958709 1 

2. NTFPs 

collecting 

     

Honey collecting O Signs of tree climbing and fire for honey collecting 0519247 1958330 1 

3. Timber removal      

Timber cutting O A cut timber of 65 cm diameter, some sawwood remained 0590863 1958914 1 

Timber cutting N A cut timber of 50 cm diameter, some sawwood remained 0590849 1958990 1 

Timber cutting O A cut timbers of 50 cm and 75 cm diameter, some sawwood remained 0590802 1958836 1 

Timber cutting O A cut timber of 80 cm diameter, some sawwood remained 0591207 1958586 1 

Timber cutting O A cut timber of 70 cm diameter, some sawwood remained 0590596 1958754 1 
Timber cutting N A cut timber of 64 cm diameter, some sawwood remained 0590298 1958882 1 
Timber cutting O A cut timber of 74 cm diameter, some sawwood remained 0590221 1959343 1 
Timber cutting O A cut timber of 67 cm diameter, some sawwood remained 0591160 1958848 1 
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Timber cutting O A cut timber of 74 cm diameter, some sawwood remained 0590460 1959087 1 
Timber cutting O A cut timber of 80 cm diameter, some sawwood remained 0591160 1958481 1 
Timber cutting N A cut timber of 65 cm diameter, some sawwood remained 0591569 1958293 1 
Timber cutting N A cut timber of 60 cm diameter, some sawwood remained 0591671 1958216 1 
Timber cutting O A cut timber of 75 cm diameter, some sawwood remained 0592030 1958003 1 
Timber cutting O A cut timber of 70 cm diameter, some sawwood remained 0592235 1957986 1 
Timber cutting O A cut timber of 82 cm diameter, some sawwood remained 0592047 1958123 1 
Timber cutting O A cut timber of 67 cm diameter, some sawwood remained 0591637 1958660 1 
Timber cutting N A cut timber of 67 cm diameter, some sawwood remained 0591407 1958481 1 
Timber cutting O A cut timber of 75 cm diameter, some sawwood remained 0592951 1958080 1 
Timber cutting O A cut timber of 84 cm diameter, some sawwood remained 0591032 1958694 1 
Timber cutting O A cut timber of 68 cm diameter, some sawwood remained 0592567 1958046 1 
Timber collectors  2 persons carrying timber woods 0591345 1958531 1 

Timber collectors  26 persons    

4. Forest clearance  Not seen    

5. Cattle raising  Not seen    

Hang En in 

Thuong Hoa 

Commune 

     

1. Hunting/snaring      

Traps N Trapline of about 20 wire snares 0604372 1949464 2 
Traps N Trapline of about 30 wire snares 0604894 1949294 2 
Traps N Trap enclosure for trapping monkeys 0605031 1948937 2 
Traps  O Trapline of about 30 wire snares 0605678 1947854 2 
Traps  N Trapline of about 30 wire snares 0605790 1948589 2 
Traps  N Trapline of about 30 wire snares 0604555 1948695 2 
Traps  N Trapline of about 30 wire snares 0605207 1948834 2 
Traps N Trapline of about 50 wire snares 0603834 1948900 1 

Traps N Trapline of about 50 wire snares 0603834 1947675 1 

Hunters  A hunter returning from checking snares with large Bower's rats  0605719 1948021 2 
Hunters  7 hunters in Ban On Village 0602477 1954262  

Hunting camp U In gate of Hang En cave, nets for bird catching 0605158 1948265 3 
Hunting camp  A camp with wire snares, remains of hunted ferret-badger 0606481 1947251 1 

2. NTFPs      
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collecting 

Honey collecting O Tree climbing string, fire remains 0605159 1948364 2 

Fruit tree cutting N 6 trees cut down for fruit collecting  0604759 1949699 2 

Hue wood 

collectors 

 A team of 7 persons with bags of 20-30 kg Hue wood (Dalbergia sp.) 0605303 1948920 2 

Hue wood 

collectors 

 2 men on way to forest for Hue Wood collecting 0605694 1948104 2 

Hue wood 

collectors 

 2 men with about 20-30 kg of Hue wood each 0605694 1948104 2 

3. Timber removal      

Timber cutting O A timber of 0.65m diameter 0604963 1949370 2 

Timber cutting O A timber of 0.7m diameter 0605031 1948937 2 
Timber cutting N A timber of 0.6m diameter 0603977 1947708 1 

Timber cutting N A timber of 0.62m diameter 0606555 1947004  

4. Forest clearance      

Agricultural field U A farm of cassava, bananas, etc. 0604558  1950008 2 

5. Cattle raising  Not seen    

Hung Dang in 

Thuong Trach 

Commune 

     

1. Hunting/snaring      

Traps N Trapline of about 20 wire snares 0614845 1950715 1 

Traps N Trapline of about 30 wire snares 0614765 1950465 1 

Traps N Trapline of about 50 wire snares 0614598 1950813 2 

Traps O Trapline of about 30 wire snares 0613635 1951008 2 

Traps N Trapline of about 30 wire snares 0613853 1950504 1 

Traps N Trapline of about 50 wire snares 0613520 1950011 1 

Traps N Trapline of about 30 wire snares 0612626 1950538 3 

Hunters  2 hunters catching salamanders 0614259 1951088 2 

Hunters  3 hunters going to stream for water 0613807 1951089 2 

Hunting camp U A camp with wire snares and cooking asset 0613655 1951257 2 

Hunting camp U A camp with wire snares and cooking asset 0613704 1950022 1 

2. NTFPs 

collecting 
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Firewood   signs of firewood collecting 0616852 1950639 2 

Bamboo cutting  Bamboo cutting for local use 0616118 1950487 2 

Firewood   signs of firewood collecting 0616844 1950615 2 

3. Timber removal  Not seen    

4. Forest clearance  Agricultural field 0616991 1950634  

5. Cattle raising  Tracks were found throughout valley with lowland forest outside Hung 

Dang mountain range but not found inside it. 

0613250 1951100 

to 

1950100 

2 

 

Note: Status: N ï new (less than 30 days), O ï old (more than 30 days), U ï in use. Forest type: 1 ï Primary or little-affected lowland forest;  2 ï  Selected 

logged lowland forest, 3 ï Karst forest 

 
 

Annex 7c. Record of humans and their impacts by camera trapping team 

 

Camera No. Human record 

No. of 

Individuals Date Time Coordinate 

Ma Rinh, Hoa Son commune  

M2   Children 4 7.7 

 

0591584; 

1958249 

Da Lat, Thuong Hoa commune 

M27  Hunters 3 1.8 12.56 

0597162; 

1952318 

Ca Con- Hung Tri, Xuan Trach commune 

M9 

Honey hunters 2 20.7 12.57 0597036; 

1950450 Loggers 3 28.7 18.59 

M13 Loggers 1 21.7 6.23 

0597017; 

1950094 

M15 Hunting dog 1 19.8 11:07 

0624151; 

1947440 
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ANNEX 8. MAPS 
 

Map 1. Location of Insectivore and Rodent Survey Sites 
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Map 2. Location of Records of threatened rodent species 
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Map 3. Location of hunting/snaring signs recorded during survey period 
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Map 4. Map of Gibbon Listening Posts and gibbon records 
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ANNEX 9. IMAGES  OF HABITATS AND ANIM ALS RECORDED DURING THE SURVEYS 
 

 
1. Evergreen forest in Ma Rinh (Hoa Son Commune) 

Photo: Nguyen Xuan Dang 

 
2. Karst forest in Ma Rinh (Hoa Son commune) 

Photo: Nguyen Xuan Dang 

 
3. Disturbed evergreen forest in  Hang En (Thuong Hoa Com.) 

Photo: Nguyen Xuan Nghia 

 
4. Karst forest in Hang En (Thuong Hoa Com.) 

Photo: Nguyen Xuan Nghia 
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5. Heavily disturbed forest in Hung Dang (Thuong Trach) 

Photo: Nguyen Xuan Dang 

 
6. Lightly disturbed evergreen forest remains on hills 

Photo: Nguyen Xuan Nghia 

 
7. Karst forest in Hung Dang (Thuong Trach Com) 

Photo: Nguyen Xuan Dang 

 
8. Evergreen forest on hill slope in Hung Dang (Thuong Trach Com) 

Photo: Nguyen Xuan Nghia 
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9. Track of an unidentified small carnivore.    10. Survey team in Hang En Camp. Mr. Nghia  

is preparing a specimen 

 
11. Small-toothed Ferret Badger Melogale moschata.  12. A pair of Sunda Colugo Galeopterus variegatus seen  

during a night transect.  



Report on surveys of mammals, gibbon and lorises of Phong Nha ï Ke Bang  - 61 - 

 

 
13. A Hairy-footed Flying Squirrel Belomys pearsonii  photographed  

in Ma Rinh, a new record for the Park. Photo: Nguyen Xuan Nghia 

 
14. A Particolored Flying Squirrel Hylopetes albonigerphotographed   

in Thuong Hoa. Photo: Nguyen Manh Ha 

 
15. A Large Brown Flying Squirrel Petaurista philippensis 

photographed during a night transect. 
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16.  Lang Bian White-bellied Rat  Niviventer langbianis photographedin 

Hang En (PNKB-44). Photo: Nguyen Xuan Nghia 

 
17. Edwards's Long-tailed Giant Rat  Leopoldamys edwardsi  

from Hang En. Photo: Nguyen Manh Ha 

  

 
18. A Northern Treeshrew, Tupaia belangeri From Hang En (PNKB-29) 

Photo: Nguyen Xuan Nghia 

 
19. Leopoldamys edwarsi from Hung Dang (PNKB-51) 

Photo: Nguyen Xuan Nghia 
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20. Chiropodomys gliroidesfrom Ma Rinh (PNKB-2) 

Photo: Nguyen Xuan Nghia 

 
21. Chiropodomys gliroidesfrom Hung Dang (PNKB-56) 

Photo: Nguyen Xuan Nghia 

 

 
22. Maxomys surifer from Hung Dang (PNKB-49) 

Photo: Nguyen Xuan Nghia 

 
23. Leopoldamys sabanus  from Hang  En (PNKB-41) 

Photo: Nguyen Xuan Nghia 
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24. Laonastes aenigmamus from Hang En (PNKB-21), a new record for 

Vietnam. Photo: Nguyen Xuan Nghia 

 

 
25. Laonastes aenigmamus from Hang En (PNKB-21) 

Photo: Nguyen Xuan Nghia 

 

 
26. Niviventer tenaster from Hang En (PNKB-25) 

Photo: Nguyen Xuan Nghia 

 
27. Rattus remotus/ andamanensis from Hang En (PNKB-27) 

Photo: Nguyen Xuan Nghia 
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28. Niviventer fulvescens from Ma Rinh (PNKB-2) 

Photo: Nguyen Xuan Nghia 

 
29. Berymys bowersi  from Ma Rinh (PNKB-10) 

Photo: Nguyen Xuan Nghia 

 
30. Three living Brush-tailed Porcupines Atherurus macrourus 

in a hunterôs back basketin Cha Khe forest, Thuong Trach Commune. 

Photo: Le Trong Dat 
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31. The horns of a Saola Pseudoryx nghetinhensis, a Large-antlered Muntjac 

Muntiacus vuquangensis and other muntjac species found  in a local house in 

Hoa Son Commune. 

 

 

 

 

 

 

 

 

 
32. A sack of bones in a huntersô camp including the skull of 

serow, Capricornis milneedwardsii. Photo: Le Trong Dat 
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33. Huntersô camp in Ma Rinh. Photo: Nguyen Xuan Dang 

 
34. Traps and snares in the hunting camp. Photo: Nguyen Xuan Dang 

 
35. Timber cutting in Ma Rinh. Photo: Nguyen Xuan Dang 

 
36. Transportation of logs in Ma Rinh. Photo: Nguyen Xuan Dang 


