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Executive Summay

This report details the results of surveys of mammalian diversity in the Phong MeaBang
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 collectedhduntensive surveys carried out in 2011

of sites in the National Park, especially in the newly added ExtensionHrese surveys focused in
particular on lesser studied taxa, including rodents, insectivores and small carrandr@sroduced
camerarapping as a survey and monitoring tool

Briefly summarizing the findings of the studies

A

A

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 5@falafpecies number,

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

Species composition and abundance of rodent fauna is indicativequdtiejualityforest habitat

in the survey sites: overall trap success &9 is typical forold-growth forest; 8 strictforest

species accounted for 64.5% of total specimen number with a trap success of 1.256 specimen /
100 trap.nights; 2 highly forestependentgenera I(eopoldamysand Maxomys)had highest
specimen percentaged abundance

The survey revealed the first record of the "Kwmg" or Laotian Rock Rataonastes
aenigmamusn Vietnam. This record is important as it increases the chance for conservation of
this little-known endemic speciewhich was previously onlgnown from a restricted area in Lao

PDR

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 MaaRjnhand 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
(theHung Dang area). Moreoveiiie-cung"Laonastes aenigmamuss found in Hang En area

and reported to occur also 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.

In all the presence of 1§pecies ofglobal conservation concern were confirmed in the 2011
surveys, incluihg 4 species that areonsideredglobally Endangereavith extinction 5 species

that are globally Vulnerabld, species that are globally Near Threatened and 3 species for which
data is globally deficient (IUCN, 2012). 3 species not previously recorded,aotian Rock Rat
(IUCN globally Endangered; see above) and the L-twgthed Ferret Badgdielogale personata

and Hairyfooted Flying SquirreBelomys personi{both considered Data Deficient by IUCN,
2012).

In addition, interviews and examination ofnains collected by hunters suggest the continued
presewe 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 globajl Vulnerable, and 3 species that are globally Near Threatened.

Six rodent species of high conservation concern were found including 5 species libieRéa
Data Book of Vietham and 2 species listed in IUCN Red List as globally threatened species
(IUCN 2012)

The surveys thus confirm the global importance of Phong INKa& Bang National Park for
conservation of mammalgall these specieshowever,are facing intensive threats in PNKN NP
from human activity, including direct othke 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 fromAfust2011 to 23 September 2011 in 3 areas
in or adjacent to Phong Nha Ke Bang National Park (PNKB Meludingthe Ma Rinharea of Hoa
Son Communethe Hang En area of Thuong Hoa Commune #melHung Dang area of Thuong
TrachCommune.The first two of thesareas are ithe newly addeextension areaf the National
Parkand the third is inthe core zone othe PNKB NP World Heritage Siteas currently approvedn
total, 10 transects were set and daytime sws\weeywered 87.2 knof transect while night surveg
covered 50.2 km of tranged@wo hundred (200) rodent traps were set in each survey areasngesult
in atotal of 3,900 trapnights Fifty two (52) pitfalls were set faraptureof insectivores.

Survey results shoed that odent fauna in PNKB NP is quite rich and diverfe.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 nundkethef

rodens in Vietham Only 5 species of insectivorémve beenrecorded in PNKB NMeavy rains

during the survey period much reduced trappiefficiency of pitfalls. Out of these 40 species
recorded29 species of rodents and 4 species of insectivoresomafiemedduring this survey.

During this survey, 4 specimens afmysterious livingossil, the"Kne-cund' or Laotian Rock Rat
(Laonastes aenigmamyisvere collected. This is the first record of this species in the Park, and also
the first record of this species in Vietnam. Withstecord, not only is one more new species
(Laonastes aenigmamiasided to the mammal checklist of Vietnam, but also a new genus
(Laonastespnd a new family (Diamtomyidae). More importantly, this record increases the chances
for conservation of this. Thispecies 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-cund' is seriously threatened by snaring activities of local residents. It is probabl¢héh
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 specimenghtrayhich is

fully consistent with results otwsdies in other areas of Vietham. Encounter rate of 4 species of flying
squirrels ranged from 1.99 ind./100 kPetaurista elegango 9,96 forBelomys pearsoniOut of 18
diurnal squirrels andnurid species recorded® species are strifbrest speciesTheir gpecimens
account for 64% of total specimen number, and their tisyccessas 1.256 The remaining10
species are not strifbrest speciesTheyaccount for only 35.5% antheir trap successs only 0.692.
Moreover, 2 highlyestrictedforest generaleopoldamysandMaxomys )have highestfrequency
among thespecimesand abundance. Thesdata on faunal compositioncorrespond closetythe
impressions ointact andundisturbedorest inthe study sites.

Out of 34rodentspecies recordefibr all 3 survey sitesthe Hung Dang areharbors19 species (8
strict-forest species and 11 not stiiotest species) whildla Rinh areaharbors21 species (10
species and 11 species respectively) and Hang Erharbars24 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 diversitypossiby because of less habitat diversity and much more forest degradation. In
relation to trapsuccessthe highest value is ithe Hang En area (3.0), then folled byHung Dang

area (2.526) andMa Rinh area (2.211). Trapuccessn Ma Rinh and HungDang area is not
significantly different, but higher in Hang En arealicating higher abundance of rodents in this area.
Comparison of species number (stfictest species and not stricrest species) and traguccess
between 3 survey sites shows thiatdiversity valuesnd abundancef 2 survey sites ithe extension
areawaseven higher than those of survey sitethecore zone of NP.

Six rodent species of high conservation concern were fouRMNKB NPRincluding 5 species listed in
Red Data Boolof Vietnam(2007) as nationally threatenadd 2 species enlisted ghobal Red List
(IUCN, 2012) as globally threatened speciddl these species are facimpnsiderable threatsom
hunting snaring and habitat disturbance
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TablelList 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 Laonasteaenigmamus n.c. EN

Note VRDB i Vietnam's Red Data Book (2007), IUCN RUUCN Global Redlist (UCN,
2012)

CRI Critical endangered, ENEndangered, VU Vulnerable,
NT i Near threatened, DD Datadeficient Lc - Least concerm.c i not considered

Small carnivores: For surveys of small carnivores and also loris, key inforns@amistructured
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 2fburs of nighttime transect surveys were conducted,
covering over 26 kilometers. Transects were freB1Kim in length, and were walked at a speed of
5001000 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 conservatibsmall carnivores. The Binturong
Arctictis binturongis considered globally Vulnerable to extinction, while the Hog Badgetonyx

collaris is considered globaliear Threatened and too little data is available about the ‘t@otjeed

Ferret BadgeMelogale personat® determine its global conservation statData Deficient; IUCN,

2012). In addition, evidence from interviews suggests the continued presence of the other 8 species of
small carnivoreshat were previously recorded in the RaB<of which are considered globally
Vulnerable and 2 of which are considered globally Near Threatefmas the surveys confirmed the

high conservation value of Phong Nh&e Bang National Park, including its extended area, for small
carnivores, despite evidence sdrious orgoing threats from hunting/snaring and forest degradation
(see below).

Table2List of endangered small carnivore species recorded in PBKB NP

Common name Scientific name VRDB | IUCN RL
Arctonyx collaris Hog Badger NT
Melogale personata Iéargetoothed Ferret DD
adger

Lutra lutra Eurasian Otter VU NT
Lutrogale perspicillata Smoothcoated Otter EN VU
Aonyx cinerea Asian Smaklclawed Otter VU VU
Viverra zibetha Large Indian Civet NT
Arctictis binturong Binturong EN VU
Chrotogale owstoni Owston's Civet VU VU
Note VRDB i Vietnam's Red Data Book (2007), IUCN RUUCN Global Redlist (IUCN,

2012)
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ENT Endangered, VU Vulnerable, NTi Near threatened, DD Data deficient

Primates:

The survey included 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 accurat@lgwardsthis end, 2 or more morning were spent at each

of 21 listening posts, listening for the loud morning calls of the gibbomsldition, 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 confired the presence of of the 10 species of primate previously reported from the
Park 3 of which are considered globally Endangered with extinc{i®authern Whitecheeked

Gibbon Nomascus sikiRedshanké Douc Pygathrix nhemaeusand Hatinh LanguiTrachypithecus
hatinhensiy 3 of which are globally Vulnerable, and the final one of which is considered Near
Threatened (IUCN, 2012).All seven of these species wendirmed to occur in the newly added
extersion area of the Park, demonstrating its importance for primate conservaticadditional

species of global concern is believe to be present in the Park, but was not recorded in these surveys.
There has been rmecent record of the Black Langtlirachypithecus ebentis the ParkThe gibbon

census confirmed the presence gibbonsin the extension area, however densities and calling
frequencies were very low. Only 4 groups of gibbons were heard in total fror tiséeRing posts.

Table3List 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
AssamMacaque Macaca assamensis VU NT
Stumptailed Macaque Macaca arctoides VU
Pig-tailed Macaque Macaca leonina VU VU
Hatinh Langur Trachypithecus hatinhens| EN EN
Redshanked Douc Langur Pygathrix nemaeus EN EN
Southern Whitecheeked Nomascus siki EN EN
Gibbon

Note: Albreviations 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 Bamrdcrofa.Remains
collected by hunters suggested the continued presen@oalPseudoryx nghetinhensigUCN

globally Endangered), Laregntlered Muntja®luntiacus vuquangens{$UCN globally Vulnerable),

and Northern Serowapricornis milneedwardsiflUCN Globally Near Threatened). Observations of
tracks suggested that the Cledd_eopardNeofelis nebulosdUCN globally Vulnerable) and Golden

Cat Pardofelis temmincki{IUCN globally Near Threatened) may still be present in the extension
area. Howeer, all survey results suggesiat the densities of large mammals anttwiatsin the
surveyed areas avery low, while hunting pressure on these species is extremely high.

Camera trap surveys:

Camera trapping has been recommera®en appropriateechnologyfor survey and monitoring of
mammalsandthis hasalreadypeenintroduced and implemented successfully in many protected areas
in Vietnam. In order to fill the information gap as well as introduthigadvantageous technology to
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build up the parké staffds capacit yabmhcanemar veyi n
trapping survey was carried owesidesbuilding up working capacity, the survey also ado

provide better understandingf ahe mammals, especialllarge mammals andhose listed as

threatened species, as well as providing important infeomdor further conservation interventions.

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

on the new extended ared the Parkand anotherless wellknown part of the park. Each area was

surveyed continuolys for 20 to 25 days with a maximum of 8amera trapnits, andthen theunits

were moved to survey in other sites.

The camera trap survey effort haoduced6,761 pictures that confirm the presence of at least 17
species of mammsain PNKB National Pd, including9 identifiable to species level. These include
globally threateng species such as thgear Macaque(globally Vulnerable to extinction, IUCN,
2012,Annamite Striped Rabbit (IUCN Data Deficiengnd Black Giant Syuirrel (IJUCN Near
Threatenell Five (5) of these species would not have been confirmed during the sotheywise
confirming theutility of the camera trapping methddr presencebsence surveysiowever, the
survey result has indicated a low mammal density in PNKB national wihka limited number of
individuals and species recorded in the three survey areas. In addition, technical pvabl¢he
cameras provided caused the limitation of the results, as 25% of the camera units malfunctioned after
each survey and many did nebrk properly in the field. This survey, however, wamsidered
successfuls a pilostudyand trainingactivity.

Threats and Issues:

All of the surveysdemonstrate the highimportance of PNKB NP for conservation of nonvolant
mammal faunaincludingthe newly added extension area. The results also demonstrated, however,
that nearly allnonvolant mammalin PNKB NP are under serious threat frémmnting/snaring and

forest degradation. Signs of human activity were found in all survey sites, inclugipgésnaring,

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 isanothermost serioughreat in the Ma Rinh area. Cattle raising vi@snd only in

Hung Dang area of Xuan Trach, s quite intensive there.

By one assessmeriung Dangin Xuan TrachCommunewas considered to hatke highest overall
threat level and forests here had beerch degraded, converted into mixed bamboo forests. Hunting
and cattle raising are the most serious threats in this area. The Hang En dtefong Hoa
Commune had the second highest threat level. Goodtforemainedhere but valuable trees had
been renoved and hunting wasintensive. The Ma Rinh survey afddoa SonCommune had the
lowest threat level, due to being very far from villages. Forest there was little affeqtadtlmgging,
however, timber removal and hunting pressure vi@rad to bevery high now.

Recommendations:

Based on the information which was collected,gbevey teamsifer the followingrecomnendations
for priority activities for biodiversity survesy as well ador improved conservation management in
PNKB:

e Carry out a longer camera trapping survey for endangered large mammals, which will be
implemented over sevenaionthsand years

e Further survey should be conducted tocharacterize thespecies diversity and ecology of
Insectivore fauna in PNKN NP.

e Use rodent species ecaposition and abundance indexes (encounter rate, trap success),
especially, those dflaxomyssurifer,to monitor levels of anthropogenic impacts on forests of
PNKB NP.
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¢ In relation to the key species, knang (aonasteaenigmamus furtherstudy is necessary to
understand its population size, distribution, ecology (microhabitat, fdxmthaviour
reproduction, etc.) and also estimate snaring pressure (animal offtake) by local people. An
educational campaign should be initiated for residesftsHoa Son and FAuong Hoa
Commune to raise their awareness of the importance of conservation of this speciggand
them to stop trappinthis species in nature. Extension activities should sigaport themnto
find alternative livelihoods that are mommmpatible with conservation, such as raising
domestic animals for meah order to reduce demand for rat and other wildlife meas to
reduce hunting by these villagers

e Special conservation efforts should be focused on 6 endangered rodent species
(Laonasteaenigmanus, Belomys pearsoniiHylopetes alboniger, Petaurista elegans
Petaurista philippensisandRatufa bicoloy and on all primates, small carnivores, felids and
large mammals. In addition to enforcement activities, a monitoring programmésl dkeu
initiated to monitor the conservation status, population trandghreat$or these species.

e Strengthen patrol and enforcement effort in all areas to reduce threats to the forest and its
biodiversity.In particular, increase law enforcement in k@nservation areas and fspots
to reduce pressure on Dbiodiversityn general and endangered species in
particularRecommendedheasures include gun control, snare remgualsecution of hunters
and those cutting and transportitigber, and control of dmestic cattle raising inside PNKB
NP.

e Increase management of the wildlife traldeth inside and around the Patlnting and
trading of illegal wildlife can still be observed in the forest and in local villages] it is
rarelyaffectedby law enforcemenactivity.

e Step up onservatioreducation, which it seems has not yet been implemented regularly in and
around the park. This is @riority action that should raise understangdof local people
toward the law on forest protection and conseoveandthelaw onbiodiversity conservation
andalso raise their understanding the value of the forest and biodiversity for their leng
term benefit and livelihood.
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1. Introduction
1.1 Overview of the report

This report represents the results of biodiversity assessmamngblant mammalin PNKB NP.

Survey methods includetransect survesy/for direct observationcamera trappingand specimen
collecting by rodent traps andsectivore pitfall trapsThe eport providesnformation on species
diversity, records ofrecently discovered species, species abundanckecords of threats to wildlife
and their habitat. Comparative analysis of biodiversity values and threat assesssemade to
assesthe value of the newly addextensiorarea of the Park and tdentify hotspots for biodiversity
conservation in PNKB NP In addition, the sumys led tsecommendatiomof relevant actions to
conservemammal biodiversity in PNKB NP as well ason howto use mammalsn monitoring

anthropogenic impacts on forest and wildlife of PNKB NP.

1.2 Context and lrief history of the Phong Nha- Ke Bang
National Park

Phong Nha wasmitially declared a small reserve of 5,000 ha in 1986, followed by major extension
(41, 132 ha) and management planning process in 1991/18@2solidatingthe area as Phong Nha
Nature ReserveBiodiversity surveg duringthe period of 1994 2000revealed thénigh national and

global biodiversity significance of both Phong Nha and Ke Bang areas and the need to enlarge the
Phong Nha Nature Reserveas recognizedEames et al., 1994; Nguyen Xuan Dang et al., 1998;
Timmins, etal.,, 1999; VRTCGWWF, 1999 and otheysin 2001, the areainder protectiorwas
expanded to 85,754 lzend designateBhong Nha Ke Bang National ParkPNKB NP). The National
Parkwas certifiedat this sizeas 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 importatheesite has also been propossd

the Viethamese 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 Pr ovi20li2 to a total Bizeadf28,326 Isa DGeotanmi t t e e
concerns over substantial threats to the sites integmnitybiodiversity, however, th@ominationfor

World Heritage Status for biodiversihas not yet been approvey the World Heritage Committee.

"Nature Caservation and Sustainable Management of Natural Resources in the
Phong Nha Ke Bang National Park Regibis a joint venture by the Vietham Government and the
Ger man Government . I'ts i mplementing partners ar
Binh Province, Vietnam and KfW Entwicklungsbank, German Development Service, with an
implementation period of 6 years (200Z013). The overall goal of the Project is to contribute to the
conservation of the Northern Annamite Region, its biodiversity amdogical services in close
relation with sustainable soeezonomic 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 introde 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 thdstProj

- 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;

- Furtherdevelopment of ecologically sound tourism activities;
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- Addressing crossutting issues: gender equality, environmental sustainability, participatory
development and good governance, poverty reduction, public private partnership.

In the context ofmanagement formulation and improvement, the Project organized biodiversity
baseline surveys. These surveys have the following functions:

- Toinform the management plan and management implementation;

- To form the basis of lonterm biodiversity monitoring, s@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 Nik@ Bang NP was carried out, focngi
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 Centfigtnam. 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 faodiversity. It is a transitional region between the
subtropical communities ofié 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 gl Al/@®gnov et

al. 2000, Ziegler et al. 20099NKB NP together with Hin Namno NCBA in Laos PDR canséis 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 thisgiple.

Climatein the PNKB regions tropicalandhumid, but locally influenced by the Hai Van Pass 100 km
southof the Parkwhich preventswarm monson weather of southern Vietnam from movifrgely
northwards and results in cold cloudy winters.aldition summer months are made rather arid
because of hot winds that blow from LB®R, and surfaceivers 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 acces. Otherwise slopes remain moderate in th8@& 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 systerS®ils are mostly dralites with poor to medium
fertility, except in narrow alluvial bands in valley bottoms amdtheBo Trach lowland plain. Much

of the project area is covered in limestone rendzina.

Forest cover over the whole project area is very high, varicestiynated at >90% but including
significant open or bare forest lands in the buffer zone. Nine forest types ayaizedoMost of the

karst area is covered in limestone forests with lower tree density, volume and diversity than the
lowland nonlimestoneevergreen forest¥.egetation and plant surveys describe PNKB NP as a global
center for plant diversity (Kuznetsov & Luo2§01lin GFA 200§. Habitats such as primary bread
leaved plus mixed broadleaf and coniferous forests on rocky limestone and primadyehved

forests on high mountains composed with silicate rocks are especially diverse and very rich in orchids
including numerous endemic form&bout 2,651 vascular plant spectesve beemecorded in PNKB

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

Fauna in PNKB NP is correspondinghery diverse. About 13 mammal species, 390 bgd93
reptiles, 45 amphibianand 162 fish specidsavepreviouslybeen recordedOut of these about 88
species werddted intheVietham Red Data Book (2007)3 speciesrelisted inthe2011 IUCN Red
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List and 14 specieare endemido 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 onmammalsin and
around the PNKB NP

Several faunal surveys in and around PNKB Were conducted befor¢he year 2000 by Birdlife
International (Eamest al., 1994), WordNide Fund for Nature WWF (Le Xuan Canh et al1,997
Do Tuoc & Truong Van La, 1999), Fauna & Flora Internation&F| (Nguyen Xuan Dang et al.,
1998; Timmins et al., 1999) anlde ViethamRussian Tropical CentreVRTC (VRTC-WWF, 1999).
Biodiversity surveys focusing on mammals in PNKB seemed tobst intense in the five year
period 19972002, when it was proposed that the reserve be upgradatidoal park statu®revious
surveys of mammals in trewea focused mainly gorimates, felids and ungulat@ise Xuan Canh et
al., 1997 Nguyen Xuan Dang et al., 199Bo Tuoc and Truong Van La, 1998ouznetsov et al.,
1999 Timmins et al., 1999Pham Nhat and Nguyen Xuan Dang, 20@@ijboom and Ho Thi Ngoc
Lanh, 2002. Mammal records of these studies were summarized by Meijboom and Ho Thi Ngoc
Lanh (2002)in areport"Fauna, Flora in Phong NhaKe Bang and Hin Nam No" undéne LINC i
WWF Project.

Before the surveys reported here, there lizeh little data collected ondents, insectivores emall
carnivores in Phong NhHaKe Bang. This is the consequerafea lack of recognition of theggrous

as a conservation prioritiPrevious studies did confirm the presence of most spetiearnivores and
ungulatesnow knownfrom the areabut the staus of the populations as well as key habitats and
distribution areas were poorly recorded and described in the reports.

In contrast, primates havieeen more comprehensively studied, as they fall within therityrio
conservation group of theal. Howeve, even the information on primatesas still poorly

documented, and only minor attempts were made to collect solid data on loris as pgenefa

primate survey in PNKB.

Very few records of insectivores anddemts were obtained during pastrveys,Only 3 species of
insectivores and 29 speciesrotlents were recorded in PNKB NP by these surveys (see Annex 2 for
the list of recorded spis). Between2000and 2011 there waslmost no study of Insectivores and
Rodents in and around PNKB NP except 2 short surveys on small mammals conduthed by
Institute of Ecology and Biological Resourd@sBR) in 200%#2008. Although adw specimens of
insectivores and rodents were colest during these surveyshey remainedwithout completed
taxonomical identificationThese specimens wesxamined by theurrentteamand the data were
incorporatedn this reporttogethemwith data fromnewsurveyscarried outn 2011.

2.0bjectivesand scopeof the survey
2.1 Aims and objectives

The aims of theurrentbiodiversity surveys are to inform loAgrm protected area management and
provide information to establish a baseline for monitoring diversity and assessing the impacts of the
PNKB NP regdpn projectin the future

Thespecificobjectives othe surveyof nonvolant mammalwereto:

- Improve the technical skills of the Scientific Research and Rescue Centre and Forest
Protection sthepabb theaowonghgdon
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- Determine the presence/ainge and abundance of small carnivore species, especially that of
rare and endemic species ofimwl and global value in RKB,;

- Identify and locaterodentand insectivorebiodiversity values that must be protected and
conserved within PNKB NP as adNd Natural Heritage site;

- Proviceinformation abouthe location ofmammaliabiodiversity to assist with zoningf o
PNKB NP,

- Proviceinformation aboumammaliabiodiversity for management plannirgy definingtheir
habitat preferences atisreats to them;

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

- Establish a baseline for moniilag biological diversityjinformationthat in turncan then in
turn be correlated with threat levels (hunting, snariagyl thus;

- Establish a biological baseérfor assessing the impadaif 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 thel&dFIbiodiversity survey, the camaetrap
survey group haddditionalspecific objectives:

- Conduct presurveys 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 survegiso included two specific objectives

— To determine the presence/absence and abundance of gibbon faiorimgnigibbon
population.

— Establish a biological baseline on the gibbon population for assessing the impacts of the
PNKB NP Region Project.

2.2 Scope of the survey

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 B#ehsurvey team focusedn a

particular taxon or methodology. The Small Carnivore andsL@am focused onweds, civets
mongoosesand their relatives(MUSTELIDAE, VIVERRIDAE and HERPESTIDAB and loris
(Nyctycebussp). The Insectivore and Rodent team focused on thwsetaxa, the primate team

focuses on obtaining a density estimate d@bgns,while the Camera Trap team focused on larger
mammalsBecause higher primates were the focuseferalprevious surveyi the Park therefore

this survey did not focusitensivelyon these species. However, occasional records on these species
were recorded as well, particularly by the Small Carnivore and bowisthe Gibbon survetgam.

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

Data colletion for small carnivores was carried out in both day and night time through daylight
transect and nocturnal transect surv&gvey time for loris was limited to the niglitne due to the

typical activity cycle of loris Due to limitations of time (tedays 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 relatindaaize of the focal
species when peible

Outputs of the Small Carnivore andris Teamincluded:
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Presurvey 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 materifh 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 oneday training course focusing on small carnivore survey methodology, species
identification, use of field survey equipmentdause of datasheets and data collection forms
for the staff of the Science Research and Rescue Centre and rangers of PNKB.

Thescope of the survey on rodeaisd insectivorew/as to

Make a preliminary assessment of thbundance ofrodents and insectivorgsecies,
especially that of rare and endemic spedcikregional and global values;
Develop a list and a distributionap ofthreatenecnd raraodents andhsectivorespecies

Initiate the development of a databaserotients and insectivordsodiversity for National
Park

Suggest protection, management and utilization measuresroftent and insectivore
biodiversity value®f a natural Wod Heritage

Outputs otthe survey on rodents and insectivonese to

Survey scoping repgdomprisingpecific survey locations,usvey means, field survey
methods, sampling techniquewthods, dta processing and analysing method@sources
plansand mplementation plans

Report on survey resujtomprsing summary, overall goals and specific objectives,
background informationgcontents and methodsesults and commentgconclusionsand
recommendationseferencesandanexes

Training materials, research and field survey guide manoafaprising specific guides on
research, survey and sampling methods, field skills as well asmdtaiag and processing
methods;

Hard and soft copies of distribution map for valuable and spexies, 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 giblere 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 gibbofofartermmonitoring.

Suggest protection, magement and monitoring measures for gibbon population within PN
KB National Park.

3.0verview
3.1 Small carnivores and loris Overview

Small carnivores are a group of animals that are mostly nocturnal andosemiirely arboreal. They
often range widely andccur at low densities, and tend to be solitary. Due to their typical behavior
and activity patterns, small carnivores are considtrdsk one of the morgifficult animal groups to
study.The biological, economic, and cultural significance of thesepgrtiave been well documented
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(Schreiber et al., 1989). In Vietnam, the economic value of small carnivores {knaeelh through
widespread illegal hunting and the trade of wild animals nationally and locally (Roberton, 2007, Long
and Minh Hoang, 2006, Nggyn MU4nh H" 2004, Roberton, 2004) .
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, numereusgsaand
huntingteams have been scog the forest for small carnivores, particularly civets and otters, in
order to fulfill the demandDuring our survey in PNKB, we noted that small carnivores are the most
frequent species captured by snare trapaddition, the civetshere represented byaradoxurus
hermaphroditus, Paguma larvata, Arctogalidia trivirgata, Arctictis binturprage 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 pangolM&nisspp.)

Hunting and the wildlife trade have created many difficulties for study of small carnivores, as their
populationhas been severely reduced by illegal hunting, particularly through snare traps. In addition,
frequent hunting has made the animals more aware of human presence, r@stribted their ranges

to more remote or difficult terrain. Takeng&ther, these difficultiesade it difficult for the team to
record small carnivores during the survey.

Wildlife hunting and habitat destruction has decimated the wildlife fauna in Vietham (Vietnam's
Government 2004, MoNRE, 2005). Most small carnivqrecges, especially those species of high
economic value, have been significantly reduced in number and habitat aré8,smeties of small
carnivores areonsidered threatened or are too poorly known to a¢lk#Ssl Redlist, 2012Fable 4.

Three additinal species are considered at Lesser Risk, but their populations are believed to be in
decline worldwide.

Table4A list of globally threatened or neathreatened species of small carnivores in

Vietham
No. Scientific name Common name VRDB | IUCN RL (2012,
(2007) | Ver 3.1)
1. Arctonyx collaris Hog Badger NT
2. Melogale personata Largetoothed Ferre DD
Badger
3. Lutra lutra Eurasian Otter VU NT
4, Lutrogale perspicillata | Smoothcoated Otter EN VU A2acd
5. Aonyx cinerea Asian SmalclawedOtter VU VU A2acd
6. Viverra zibetha Large Indian Civet NT
7. Viverra megaspila Largespotted Civet VU VU A2cd+3cd
8. Arctictis binturong Binturong EN VU A2cd
9. Chrotogale owstoni Owston's Civet VU VU A2cd

Note VRDB i Vietnam's Red Data Book (20§ IUCN RL i IUCN Redlist (2012 CRi Critical
endangered, EN endangered, VW Vulnerable, NTi Near threatened, DD Data deficient.

Two species of loris arethe only nocturnal primate taxawn to occur in Vietnam. Due to their
highly nocturnal and arlseal behavior, studies on loris requergiood understanding of théiehavio

and habitat, as well as skii use of spotlights. The difficulty of tracking the anisal high karst
terrain such as that found in PNKB NP has meantgitetiousdocumentation on loricn PNKB was
sparse Previous studies had difficulty in recording the species in the field, suggesting that the
population of loris in PNKB igyenerallyquite low (Haus et al., 2009, Le Trong Dat et al., 2009,
Timmins et al., 1999).
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3.2 Rodents andinsectivores Overview

Among the 29 orders of extant world mammal faurithat of Rodents (Rodentia) has timghest
species diversity, withabout 2,277&nown species, accounting for about 42%atifknown mammal
speciesworldwide (Wilson etal., 2005). Asone of mostabundant animal grosim tropical forest
ecosysters occupyingarious habitat typesll foreststolies ard alsothe underground environment,
rodents playvery importantroles in maintaining tropical forest ecosysterhealth They consume
botanical and zoological materials amdturnserveas anmportant food source for many animals in
the forest. They participate in various ecologigabcessesuch as pollination seeddispersal
carnivorous, etc. Locally, amy rodent speées also have high economical valutes food, traditional
medicines, etc.).

InsectivoreqInsectivora)arealsoa high species diversitgroup About 452 insectivore specie$ 55
generaare known accounting for 8.3% of totavorld mammal speciesumber. Formerlylnsectivora
includedboth Erinaceomorphs Hedgehogs Gymnure) and Soricomorphs $hrews, Moles
Selenodons, Bkophontes) However, recent genetic studies shdle paraphyletic natureof
thelnsectivoraandthe twoordersarenow separatedstead(Wilson et al., 2005)Very little is known
aboutthe ecology of insectivorednsectivores inhabitarioushabitat types such as montane forests,
mangrove forests, grasslands and agricultural upland fields. They farétgeground forest storey
and also underground, feeding mainly on small insaetitheir larvaeandeggs(Dang Huy Huynh et
al. 2007).

Biodiversity assessmeutf rodentsand insedtores oftenisdifficult due to theircryptic behavious
andaxonomic identificatiorproblems Due tohigh morphologicakimilarity, several taxaan notbe
identified by a traditional morphological approach and thisleads toan underestimateof full
biodiversity valuesof study faund&Resent use of rincipal component analysismethod (PCA)and
genetic molecular analysghow that actuaiaxonomic diversityof rodents and insectivores is much
higherthan thoseestimatedy traditional morphological classificatisOshida et al. 2000, Oshida et
al. 2001,Motokawa 2004, Motokawa 2005Kawada2005, Sanchez/illagra et al. 2006Balakirev
2009).

Rodent fauna ivietnamis rich and diverseAbout 70 speciebelonging to 29 genera anddmilies
have beemescribed Pang Ngoc Can et al, 2008, Nguyen Xuan Dang et al, 20l)erthelessthe
fauna is still poorly studied. &hy speciesvere recordedonly during recent decades (Lunde et al.
2003, Lunde et al. 2004Jenkins et al. 200%Abramov 2008 and new speciewill continue to be
discovered in future studidssectivore fauna in Vietnais alsopoorly studied. Only 24 species of 13
genera have been recorded sofar. Future studies will discover more species of time\feainam

Wildlife hunting and habitat destructionaslecimated thewildlife fauna in Vietnam including

Insectivore andRodentgVietham's Government 2004, MoNRE, 2005 Many rodent species,
especially, species of high economic valhave leen significantly reduceth number and habitat
area, and 8 speciesf are faced with the danger of extinctionor are two poorly known to
asses¥ietnanis Red Data Bok, 2007 IUCN Redlist, 2011Table5).

Table5 A list of threatened species of rodents in Vietnam

No. Common name Scientific name VRDB(20 | IUCN RL
07) (2012)

10. Black GiantSquirrel 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. Phayreds FI yi n|Hylopetes phayrei VU

15. LesserGiant Flying Squirrel Petaurista elegans EN
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16. Red Giant Flying Squirrel Petaurista philippensis | VU
17. Finl aysonds Sq| Callosciurus finlaysonii | LR
18. Horsetailed squirrel Sundasciurus hippurus NT
19. Millard's Rat Dacnomys millardi DD
20. LesseMarmoset Mouse Hapalomys delacouri VU

Note VRDB i Vietnam's Red Data Book (2007), IUCN RLIUCN Redlist (202). CR'i Critical
endangered, EN endangered, VU Vulnerable, LRi Low risk, NTi Near threatened, DD 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 aesearch 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 thealsiee§. Reports on other
mammal spdes mainly focus on ideritcation. Camera tragurveyscould provide a much better
understanding on the large mammal populations of Phongi Nd& 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., 199Bham Nhat and Nguyen Xu
Dang, 2000Le Trong Dat et al., 200%e Xuan Canh et al., 199
Do Tuoc and Truong Van La, 19%ouznetsov et al., 1999

2 |Other mammals (Nguyen Xuan Dang et al., 199Bmmins et al., 1999Pham Nhg
and NguyerXuan Dang, 2000_e Xuan Canh et al., 19900 Tuoq
and Truong Van La, 199%ouznetsov et al., 1999%e Khac Quye
et al., 2002

Cameratraps have been used for documentation of wildlife, especially terrestrial animalsth&ince
early 1908. As soon as they weietroduced, 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 eldmnts to the smallest mammals and birds (Shiras, 1906; Seydacka98dth,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 ridetymical animals. The

price for has been reduced significantishich provides a great help for applying this technology in a
wider range, especially in developing countries such as Vietnam.

In Vietnam camera trapping was introducedtilh e ear |y 19906s, fhinairst t o
Cat Tien National ParkScleller et al. 1990; Bui HudManh, 2001). The result of the JavaiRb
camera trapping made a good impression of the application of the new method in Vietham, where
many species of animal are under serious threat of hunting, habitat lost and populatios, decli
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 succes@bijographed some globally endangered
mammals in the park such as Indochine3éger ([Panthera tigris corbert), Saola
(Pseudoryxnghetinhengjsand Annamite Muntjac (Muntiacus truongsonengis(SFNC, 2001).
Camera trap surveyin Bi Dup Nui Ba National P& confirmedthe presence of endangered Large
antlered Mintiac Muntiacus vuquangengisand many other important species (Bi ENpi Ba
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national park, 20110 the most recent use of camera trappthg,CEPF ha beenintensively using
the technique twerify endangered pheasam Quang Binh and Quang Trrd¥inces, recording a
significant number of other endangei@imalsat the same timgNguyen Ngoc Tuan, 2012).

Prior to this camera trap survey, two previous camera trap suveey attempted in B National

Park during the period 200Q5, 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 byRKB 6 s st af ffacuseldnlg onghe pheasant groupHasianidaewith

only five camera units. The survey produced a good record on the preseh@gepulation of the
Siamese Firebackhieasant.ophura diardi(Le Thuc Dinh et al., 2010).

3.4 Gibbons: Overview

Previously, there were considered to be two taxon /spelies of Whiteheeked Crested Gibbon
(Nomascus leucogenym Vietnam;N. leucogenys sikand N. leucogenys leucogeny8ham Nhat,
2002). More recenthyN. sikiwas provisionally classified as a subspecieN.deucogeny$Roos et al,
2007). However, a recent DNA analysis proposes the species be sepafdtddugpgenyand N.

siki which in turn has a norélin form (with white cheeks) andoathernform (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 ThHitue (Thinh and Roos, pers.comm. 2008). According to
this study the gibbon in Phong NK& Bang NP is th&lomascus siknorthernform. However, recent

work by Nadler et al. suggests that these southern populations may in fact be another newNspecies,
annamensisthe Northern “llow-checked Gibbon. If so, this would mean that PNKB mayhiee t
most important remaining range arealNbrsiki{Nadler et al., in lit.).

Recently, tis separate species was nantieel Southern Whiteheeked Crested Gibbdwomascus

siki and is listed as Endangered in the IUCN Red LisTloreatened Species (IUCN, 201 in
Appendix | 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 Vidtindencogenys
has anaural distribution in northwst 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) Whisiki is
distributedsouth of thisfrom Nghe An (south of the Ca River), Ha TjMQuang Binh, Quang Tri,
Thua ThierHue (rorth of Hai Van mountain pas§eissmann, et al., 2000ang Ngoc Can, et al.,
2008).N. siki may evenextend to southern Quang Nam and northern Kon,Tawerlapping with
someof thenatural distribution areas dfi¢ Yellowcheeked Crested GibboN. gabriella(Nadler, et

al., 2000; Nadler, et al., 2008; Dang Ngoc Can, et al., 2008\ ever, these southern populations
may in fact belong t®l. annamensiéee above).

Several surveys had recordddsikiin areas of in PNKB NP (Nguyen Xuan Dang et al., 1998; Pham
Nhat and Nguyen Xuan Dang, 2000; Pham Nhat, et al., 2000; Pham Nhat, 2002; Vanhhidnc
2008; Haus, et al., 20p&nd adjacent areas (Le Trong Dat, et al., 2006). Most recently in 2009, there
is a separate gibbon census had been conducted in U Bo are&& RR for an overview assessing

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

4.1 Small Carnivoresand Loris: Methodology and survey

locations
4.1.1Survey methods: Small carnivares and Loris

Interview survey

Interviews were conducted in vige numbes 3,4, and5 of the Xuan Trach Commur{8 villagers);

in On andYen 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 gao the forest to collect woodnd carry out occamnal snae trappingin close proximity

to the survey areas.

Key informant semstructurel interviews were carried ou. he team f ocused on th
knowledge of focus speciesuch as theirggsence and absence in the aed short descriptions of

the species. Guide books such as Bield Guide to the Large Mammals of Vietr{&arrand Hoang

Xuan Thuy, 2008 the Field Guide to the Key Mammapé&cies of Phong NREe BandgPham Nhat

and Nguyen Xuan Dang, 200Gand theldentification Guide to Protected Species of Vietnaene

used to assist in identification of species during the interviews.

Interviewees were asHtieio 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 forpistsurvey 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 areesutdadbe most
appropriate for the survey teamds wor k. I nform
species in the area, dominant terrain, accessibility, and time of travel to get to the area. This
information was crucial for planning ofetfield 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 carnivoreaftans, mongooses, weaselsmdger).

However, the diurnaltransects were also the moshportant way to record sigof (tracks,
droppingsé) of small carnivores during the surve

The transects were not selected randomly, but generally followed a compass direction. Most of the
transects were established on érggold 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 mountaé Taagsects

were also made along streams, both to target otters, and also to opportunistically observe other small
carniwres, as the soft sand and naften preserva footprints and animal tracks better thawy doil

or rocky terrain. The terrain limitetthe length of the transects to a distance-8fKin, 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 haarefully 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 datashidle UTM and photo referem
Occurrence of other mammals and endangeredespet animal were also noted time 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 antragks.

Human impact data was collected simultaneously. Any evidence of illegal logging, hunting, or
collection of nortimber forest products was noted in a human impadistieet for each survey
transect

Nocturnal transect survey

A total of 23 noturnal 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 (j.& was not random). Old trails, distreams, and snare trlipes, all of

which provided good space for movingnd observing the forest canopyere selected and marked for

the nocturnal survey. The nocturnal transect lengths were similar to those of the diurnal transects, 1
3km.

The noctunal transect survewere 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 gigbfieyes. Once an animal was
sighted, a stronger spotlight (6Felican spotlight) was used to highlight it, then binocu{&6x40

Carl Zeiss) were used to help species identification. In addition, the team used a tdikoerdy ¢
300mm lens and SB0O0 $eedlight) to take pictures of the animals observed. Most of the pictures
taken were of good quality, and coute used to provide reference for species identification. The
nocturnal transect survey time was limited from 1900 to 2100 during thedalh fhase (after which

the moonlight got too bright), and from 1900 to 2400 other dagwith no fullmoon The average
nocturnal survey time per night was 4 hofmseach of2 groupsof surveyors All animal sightings
were carefully noted in the noctutrteansect survey datasheet as well as otekvant information

such as UTM coordinates, date, time, weather, name of sureegbmoon phase (se@pendix5a).

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 @civaquency, and taking into account the
appropriateness of methods to detect a species, and other factors including ecology that affect a
species6 observability. This was a method that
Conservation rhportance and Conservation Priorities of the Phong-Kéhd&ang(Timmins et al.,

1999.

Human impact informatiowasalso analyzed in this report in order to provide a clear description of
impacts and threats associated with small carnivore and loris conservation in PhanigeNBang.

4.1.2Survey area Small carnivores and loris

The survey area was selected basedtlmn results of prsurvey activities with appropriate
consultation with the park (see attachedguesey report). Three survey areas were selected, namely
Ma Rinh Moi (Hoa Son), Hang EMla Ma (Thuong Hoa), and Hung Da@a Tot (Xuan Trach).

The Ma RintMoi 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, wlere 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 oSHoe@ommune, 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 Maifh Moi after about 80 hours walkingTwo camps were established in the

area during the survey.

Hang ErMa 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 commutne 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, pecially 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 villagékaddsoutheast for

about 56 hours.Twocamps were established in the area during the survey.

Hung Dang Ca Ton, Xuan Trach Commune (data deficient area of the PNKB/HS

The Hung DangCa Ton area is the northast corner of th@ NKBNP WorldHeritage SiteThe area

is considered as a data deficient gap inghik, as very few surveyhave been made here. The area
presents karst terrain with a very narrow and rocky valldych of the valley, especiallyraund
Hung Dang and Cat Tot, seasonidy flooded (September to November). However, in other months
the areas suffers a shortage of water due to its karst terrain. This area is alsmwelby most of
the local people as their primary hunting area. Two camps were established in the iageghdur
survey.

4.1.3Survey effort: Small carnivores and loris

A total of 23 nocturnal transects and 30 diurnal transetéble 7shows the survey effort for each
site.

Table7 Transect survey effort

Location Nocturnal transects Diurnal transects
Ma Rinh Moi, Hoa Son Commune 5 11
Nag Er Ma Ma, Thuong Hoa
Commune 13 13
Hung DangCa Ton, Xuan Trach
Commune 5 6
Total 23 30
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4.2 Insectivoresand Rodents Methodology and survey
locations
4.2.1Survey methods: Insectivores and odents

A presurvey trip was conductddom 21-24 July 2011in the new extended area and adjacent core
zone of PNKB NP, namelypan HoaHoa Son;Thuong Hoa, Hoa Son and Thuong Tradmmunes
which the KfW Projectspecifically requeste to be surveyedThe aim & the presurvey was to
identify survey siteaind to develomppropriatesurvey methodologwndvork planAs a result the
following mehodsand survey sitewereselectedor themain survey.

A Trapping specimens

A variety of small mammal traps, including live cage traps and-sagpwere used to collect as
manyspecies as possible. Traps wee¢ where small animals are likely to occur such as on liana and
tree branches (aboutI® m high), in dense vegetatiomnd along animal pathways. Each trapline
consists of 30 trap sitesand distancdetween two consecutive traps vedmout 10m for ofground

traps and 20m for etree traps. The type of trap employed and the length of time that a trap was
allowed to remairin one place deperd on thejudgmentof the trapper. Trapsvere baited with
cassava, bananand pineappleAll traps were checked every day to collect trapped animals and
replace bait.

Pitfall trapswere used mainlyfor capture of insectivores (shrew®jtfall traps consistd of plastic
buckets 40 cm deep and 30 cm in diameter, buried fhighthe ground surface. itRall trapswere
set in traplins in conjunction with golastic drift fence to increase capture capacity. All trapsre
checked everyaly to collect trapped animals.

From all captured animalthe following informationwastaken: species identification; standard body
measurements including TL (total length), HB (headd@y length), T (tail length), HF (high foot
length), E (ear length) and Wt (weight); sex, age and reprivdwtatus; DNA samples (from footpad
or tail-tip blood) and photographs; along with other supplementary information such ashatica,
capturedate, location coordinates and elevation, etc.

After obtaining all necessary information, the animatsereleased back to placesere they were
caught. Becaus# is difficult to get exact species identification of rodents and insectivores} 2
speimens (2 males and 2 females) of each speg@® used to prepare voucher specimens for
further identification in laboratory. Pregnant or lactating aninveése not collected as voucher
specimens.

Two types of voucher specimengere prepared:Dried skin & skull specimens and fluid whole
alcoholic specimens. For dry skin & skull specimen preparation, the anvaathumanely killed
using diethyl ether, therthe skin and skull carefully removed frorthe animal's carcass for
prepaation For fluid whole atoholic specimens, the animalgere humanely killed using diethyl
ether, and subsequently soaked and in the case of large specimens also injected foitaldgéor
about 24 hours prior to storage in 70% ethanol solution(see Lunde e0Gid.f@& detds). Each
specimen was givenspecimen tagwith related information, includingpecimen code, common
name, scientific name, collecting date, collecting place, map coordinates, asdxpody
measuremest

A Transect survey for direct observation of diurspkcies

Many species of squirrels and shrews argrdl. Transect survey methswere used to get direct
observation of these species as well as their signs (vocalgatestssign offeeding,etc). In each
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survey site, a number dine transectwere established, each B8 5km long and passing through
various habitat types. Due tioe complicated terrain and thick forestthre survey sites, existing trails
wereused as the baseline and then new transewts cutoff-trail perpendicular to the beline for up
to 1 km.Survey time wasnorning (6:00 to 10:00) and late afternoon (14:Q8:00). Equipment for
wildlife observation and recording include binoculars, cameras, pens, field books gmegaed
data sheets.

A Spotlighting survey for diret observation of nocturnal species

Since flying squirrels are nocturnal, night spotlighting technique® used to get direct observation

of these species. lddlamps with a low light beanwvere firstused to search for animal eghkine
along the same sery routes defined for diurnal surveys. Once the animatedetected, spotlights
(3.5v) with a strong light bearwereturned on to get better observations of the animal. Equipment
usedfor wildlife observation and recording inclugleinoculars, cameragens, field books and pre
prepared data sheets.

A Species identification

Species identification of rodents and insectivovese based mostly on external morphological
characters and skull measurements using available identification manuals and by comparison with
specimens from museuwnin Vietnam (Institute of Ecological Resources, National University of
Hanoi, Education Universityf Hanoi, etc.). Main literaturaused for species identification and
systematic references a@orbetand Hill (1992, Dang Huy Huynh et al. (2008Francis(2008,

Lekagul and McNeeleg1988, Lundeet al. 001, Smith and Yan XieZ008 andWilsonandReeder

(2005.

Specimens of potentigl new species were further studied using DNA sequencing techniques and
Principal component analysis of external morphological and skull measurements. Skull measurements
follow Musser (1979in Pan et al2001)

A Rehtive estimate of abundance

Capturemarkrecapture methods are commonly used techniques for &stjm@zopulation size of
rodentsbut were not applied in this studgue to short survey duratiorsingle-capture trapping
method used in this survexan onlyallow calculaton 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 cafcalatduer of rodent
specimensaptured(S) divided by trapping effor(Te). Trapping effortis calculated as number of
trapset(T) multiplied by number of nights of trappindNj. Trap success value is usually multiplied
by 100 to give percentage of trap success:

E =(S9Te x 100 =(S/(T x N)) x 100
Where, Hs trap success units ofspecimes/100 trapnights.

Regarding to Transect sungyRelative abundance can feasured by encounter rate cBanter rate
(F) is calculated as number of animals sighted during transect s(#&yeyivided by totallength
actually coverean thetransec{(L); thenmultiplied by 100 to get rate per 100 km of transect length.

F=(A/L)x100
Where, Hs encounter ratén units ofanimalencounterd 00km
A Recording of threats

During transect survesyon mammals, all evidence of threats to animals and habitats were recorded as
guanttativdy as possibleRecor@dinformationonthreas included
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- CampsitesNew (<30 days) or old (>30 days), who dgbunters, forest product collectors,
etc), estimatechumber of people Uy

- Gun shos: Number of shots heard, approximate location (compartment, etc.)
- Traps/ snaresTypes, number found, lgth of traplines, animal remains
- Animal parts Species name, likelyause ofleath gunshotsnaringnaturalcausg

- Humanpresencenumber of people seémthe protected aretasks beingarried out, purpose
of entry,origin (where fromto village,commune,etg

- Timber cutting Number of tregfelled, species ham&olume of round woodstem diameter,
origin of persons involved

- Forest product harvesfType of products (rattan, bamboo, honey), type of harvest ngethod
and impagtidentity of collectos, volume of products observed or confiscated

- Forest clearing area (ha), forest status (primaggcondary et.), specief timber trees
felled, purpose of clearingrigin of hired laborsandbr owners

- Freeranging cattle Speciesof livestock, numbe of individuals, attended or nobrigin of
owners

- Forest fire Area burned, forest type, reasons (wild or by people)
- Other(specified)

4.2.2Survey area: Insectivores and rodents

This survey on Insectivores and Rodentscarried out in 2 locations ithe new extension area and
one location inthe PNKB NP World Heritage propertext tothe new ext@sion area (see map in
Figure 1 andAnnex 43.

A 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 Eftkeeprise.
camphg site of the Insectivore and Rodent Teams locatepist onthe boundary between
montane/lowland forest and karst foré3591326; 1958490, alt.650rahd the grvey was conducted

in both habitats. The wntane/lowland foresvasprimary evergreerforest with some selected timber
removalThe larst foreswvasprimary forest.

A Survey site 2 Hang En(SwallowCave)area, Thuong Hoa commune

As described before, this area was in the extension area of the protecte@reemmpsite for the
Insectivore and Rodent teawas located ira relatively flat area with secondary lowland evergreen
forest intersected blymestonemountains and nearby primary karst fofg3tM: 0605048; 1949015,
alt.270m) Survey wereconductedin both lowland and karstforest but moreeffort was spentn
lowland forest

A Survey sit& - Thung Dangarea, Thuong Trach Commune

The Thung Dangarealfain the northeasof the INKB NP World Heritage SiteThere is very little
information on biodiversity, especially on mamm#iom this corner of the parkxcepta short
primate survey conducted by staff of PNKB NP in 20Q8tst mountain and forest on limestone is
the dominant terrain in this area. Due to the karst terrain, watdten scarce in the area, which
makes the area very inaccessible for hwaed logges. However, the water scarcity hastually
saved the animal dersity in the area. To assess this area, the team eeéfrarnh Cha NoiVillage
and walledfor 7-8 hours.The campsite was located ithe boundarybetween lowland/montane forest
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and karst fores{UTM: 0614259; 1951077, Alt.340m). Thersey wasconductedinboth habitats.
Lowland evergreen forest thisvalley was affectedeverelyy selecive timber removal, converting
it into mixed woodbamboo forestMontane evergreen foregtas primary forest withsomeselected
timber removal.

4.2.3Survey effort: Insectivores and rodents
The Insectivore and Rodent survey was conducted fromA@Hust2011 to 23 September 20{dee
Annex 2¢efor detailedsurveyschedule).

A Trapping effort

Detailed informationabout traparrangement and trapping effort sitewn in Annex2c. Summary
trapping efforinformation are as follos

- In Ma Rinh area: 200 traps werd aad950 trapnights were obtained

- In Hang En area: 200 traps were set and 1,00igigts were obtained
- In Hung Dang area: 200 traps were set andt@gnightswvereobtained
- Atotal of 3,90Qrap.nightsvere obtained for all 3 survey sites

A Transect survey effort

Detailed information about transect arrangement @mgerageare shown in Annex 10. Summary
transect surveyftort information are as follows

- In Ma Rinharea 4 transects were seataytime survey coveredtotal length of 29.4 km, and
nocturnalsurvey coveredtotal length of 20.8 km

- In Hang En are8& transects were sataytime survey coveredtotal length of 28.2 km, and
nocturnalsurveys coveredatotal length of 19.2 km

- In Hung Dang are8 transects were salaytime survey coveredtotal length of 29.6 km,
and nocturnasurvey covered total length of 10.2 km

- Totaly, inall 3 survey sites, 87.2 kmvere covered by daytime transect survey and 50.2 km
werecoveredby nocturnalsurvey

A Pitfalls

Totally, 52 pitfall traps were set bohly 3 specimensvere caughtFrequent kavy rain duringhe
survey disturbed pitfall trapgreatly,resultingin theirlow captureefficiency:.

4.3 Camera trapping: Methodology and survey locations
4.3.1Survey 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 track$omich as
prints, feces df civets), mineral licks for ungulates), fruit trees or travel pathsf Eerow) were
identified, and areas with higirobability ofmammal occurrence.

No baits or lures were used and camera trapping areas were left undisturbed avithmtervention
such as vegetation clearance or manipulation. However-gesni 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, SMP, 32 illuminated infrdreams, 4D battery)
were provided by the project. 30 unitgere used for each sttne, and 10units were kept as
replacement units for a following sktne in case of lost or damage.
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Cameras wereset 300400m apart depending on the conditions of the survey area. Most of the
areawerelong and narrow valley; 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 vialleysrt parallel, in an attempt

to maximize the records.

Cameras were set @Dcm above the general ground of fhieture field,close to the height of most

common large mammals that would occur in the area. Due to the limit ofsttiesod r ange of
sensitve (6m), each cameraoveredonly an area of 20 fmor less. Therefore 30 units coeer
approximately 600for less.

4.3.2Survey area: Camera trapping

Survey areas were selected based on the results-stipyey 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 T@ia Con (Xuan Trach).

The Ma Rinh areadoa Son CommunexXtensiorarea).

As described above.

Da Lat ara, Thuong Hoa communexfensiorarea)

This area is located west of On Village, Thuong Traom@une, and falls within the némnextended

area of the PNKB NP. The arpaesents an eartlillhterrain area mixed with karand is welknown

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 Commuidata deficient area dPNKBNP WHS

The Hung TriCa Con areas aiie the northeast corner of the PNKB NP World Heritage Site. The
area is considered to bedata deficiendrea of the &k, & very few survey attempts have been made
here. The area represents 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 hasgood water supply with two streams running parallel east to west that
might provide good habitat for larger mammatowever, the area is also w&hown by the local

people as their key hunting area aodrce ofprecious woodDalbergia tonkinensjs

4.3.3Survey effort and limitations: Camera trapping

Due to the limit of battery capacity, cameras were lef22@ays in the field for each survey area
then removed. So an area of 66Gmas surveyed continually fer period of 25 days(Table 8)

Due tothe high humidity and rain, approximately 25% of the camesae nonfunctionalvhen
recoveredafter 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. iBtofacameras 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 | Number of
day cameras lost
Ma Rinh 30 20 2
Da Lat 27 (three did not work while testing | 20 1
the field andverethen be removéd
Hung TriCa Con 18 Only 18 operational unitsvere| 25 0
available for the last survgy
Total

A high level of humanactivity in the forest of PNKBnot only cause a direct decline of the animals
by hunting and snarindput also created disturbance and scénedanimalsmaking the survey more
difficult.

Limited survey timded toa low number of camera trapping records. A survey e22@ays (one

battery charg) 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 amilsiduring 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 afgfy days of survey in the fielth addition, the senssperformed pody

in the fieldwithmor e t han 15% of malftnetionin@ (Be Anae& 2f, 2g edn2k o r
fordetailed recors).

Loss of cameras by damage or removal by local people was not a serious problem during the survey.
Only three cameras were lost or leged. Five camesawere discovered by local hunters (and even
captured photos of the hunters) but were not destroyed by those people. Thisnpmy pose
difficulty for future camera surveyn the park.

4.4 Gibbons: Methodology and survey locations

4.4.1Survey 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 & Al
1987; Buckland et al. 2001) andkes 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 rancbm stratified survey methodologyas usedo assess gibbon density and to make population
estimates for Phong NH&e Bang National Park. To meet minimum sample stadilstequiremer,

at least 16 listening posts were established and used (at leastc@lldated audio survey data for
each post). For a stratified survey, thus the density and populatiestimatel for each strata
independentlgnd then combined

Posts were located at least 3 km apart from each other, avoiding double counts of gibmons fr
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 weg@lan 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 aocati
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 oy on
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 23980 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;aulit); bearing (direction); estimated distances

and leel 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 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 LIPef or e t he time gibbons <calll
listening posts with the necessary equipment and materials (compass, GR®&atetistpen/pencil
and data forms/ tables, note book).

Locations of calling gibbons were determined based on the LP/ORlimaters, directions and
distances. Triangulation method is used to better determine positions of calling gibbon groups, at the
same time, at least two listening postreset up. Data from the listeners can then be compared and
combined (see the illustiah below). Surveyors udea transparent compass record direction of

gibbon calls

[

A single listener at listening post Method of triangulation

Ga4
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4.4.2Survey area andeffort: Gibbons and other primates

The survey area includefuan Trach, Thuong Hoa and Hoa Son Communes.21 listening posts were
set up to collect datavith at least Zlays for each LP in this survey (desail positions are provided
in Annex 2andMap4).

The survey wasonducted during 3 trips to PKB NP:
- Trip 1: Preliminary trip to PNKB NP for general preparation (Field Sites selecting; Planning...)
- Trip 2: Survey ttaining and Field surveying Muan Trach

- Trip 3: Field surveying in Thuonigoaand Hoa Son

Thepreliminary trip was2 days;training was conduct for 1 dagnd field survey take for 27 day. Ali
of participants ipresented in AnneX0. A summary inerary is given ifmable 9below:

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

Date Activity Location
30/7-1/8/2011 Trip 1 (2 days): PreparatioffField | PN-KB NP (Thuong Trach
Sites selecting; Planning...) Thuong Hoa, Hoa So
communes)
21/84/9/2011 Trip 2 (13 days):Survey trainingl PN-KB NP (Thuong Hoa3
and Field surveying communes)

- Classroom training in PIKB | PN-KB NP office
NP (21/8/2011).

- Field surveying (22/8| Thuong Hodorest

4/9/2011)
18/91/10/2011 Trip 3 (14 days): Field surveying ( - Thuong Trach fores
team surveying at the same time) (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 hasbtainedevidence foithe presence of 2 loris egies, 9 species of mustedi® species
of viverrids, and 2 species ofelnpestid in PNKB NP. However,the team was only able to directly
confirm (through direct observation afwd specimen collection) the@sence of 13 of tise 22species
(Table 10) The presence of other species was confirmed through interviewsiaoaly reviewed
records fom previous surveys (séenex 443.

Of the 22species of loris and small carnivore, 6 are listed in Annex | (prohibited to use and exploit for
commercial purposes), and 7 are listed in Annex Il (limits to use) of the Governmeaee (B
(Decree 32/2006/NECP). 11species are listed &¢ear Threatersk Vulnerable, or Data icient in

the IUCN RedList (IUCN, 20R), 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 Vietham. 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 o rcanivard consamvatiofBchreiderded s pr i
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! | IUCN? | Decree32| HoaSon | Thuong Hoa| Xuan Trach
PRIMATE Primate
Loridae Loris
1 |Nycticebus bengalensiSlow 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  |Stripebacked weasel LC ]3] Obs. Obs.
5 |Martes flavigula Yellow-throated Marte LC Cam. Int. Int.
6 |Arctonyx collaris Hog-badger NT Spe. Spe. Int.
7 |Melogale personata |Largetooth Ferret DD Int. Obs., Spe. Int.
badger
8 |Melogale moschata |[Smalttooth Ferret LC Spe. Obs., Spe. Spe.
badger
9 |Lutra lutra Eurasian Otter VU NT IB Int. Int. Int.
10 |Lutrogale perspicillata|Smoothcoated Otter EN VU IB Int. Int. Int.
11 |Aonyx cinerea Oriental Smallclaweg VU VU B Int. Int. Int.
Otter
Viverridae Civets
12 |Viverra zibetha Large Indian Civet NT IIB Int. Int. Int.
13 |Viverra megaspila Largespotted Civet VU VU IIB Int. Int. Int.
14 |Viverricula indica Small Indian Civet LC IIB Int. Int. Int.
15 |Prionodon pardicolor [Spotted Linsang LC ]3] Int. Int. Int.
16 [Paradoxurus Common Palm Civet LC Obs., Spe. | Obs., Spe. | Obs.,Spe.
hermaphroditis
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! | IUCN? | Decree 32| HoaSon | Thuong Hoa| Xuan Trach
18 |Arctictis binturong Binturong EN VU IB Obs. Trac. Trac.
19 |Arctogalidia trivirgata |Smalttoothed Paln LC Obs. Int. Int.
Civet
20 |Chrotogale owstoni  |Owston's Banded Cive VU VU ]3] Int. Int. Int.
Herpestidae Mongooses
21 |Herpestes javanicus |Small Asian Mongoos:¢ LC Obs. Spe. Int.
22 |Herpestes urva Crabeating Mongoose LC Cam Int. Spe.

Note:

Obs. T Direct doservatioror camera trap image
Int. T Interview information

Spe. T Specimen

Trac. T Tracks

1. Vietnam Red Data Book

and

2. IUCN Red List of Threatened Speci¢dCN, 2012).

ENT Endangered
VU T Vulnerable

NT 7 Near Threatened

LC 1 Least Concern
DD i Data Deficient

3. Decree 32/2003/NECP of the Government of Vietnaom list of Endangered Species and its management regulation
strictly prohibited for exploitation and use for commercial purposes

Annex I:
Annex Il:

protected and with limitation for use and trade
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5.1.1Accounts of mportant speeis

Yellow-bellied WeaselMustela kathiah

The Yellonv-bellied Weasel occurs from Hoang Lien to Quang Binh and Quang Nam
provinces(n £t n g Hanlyet alil,ul994Long and Minh Hoang, 2006The weasel occurs
mostly in the norther part of Southern Asi@Nowak, 2005 Corbet and J.E. Hill, 1992
Duckworth and Robichaud, 2009n PNKB thee was previously no record of this species.
However, during our survey, one skin specimeiMokathiahwas 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 oM. kathiahcollected and documented RINKB.

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 thidlsamanal, which could give it a better
chance of survival.

Stripebacked WeaseMustela strigidorsa

The Stripebacked VWasel (formerly known as Baatriped weasel) is one of the least known
weasels in Vietham, and there is very little informatiomilable on this species. It was
confirmed in Le Thuy district, near to PNKB, in a 1991 st@dgtajazczak 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 specieNIKB? During our survey, one

adult Stripebacked 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 aasethier weasels, the Stripacked weasel is

not of interest to local people and hunters, therefore there is little information on hunting and
trade in this species.

Yellow-throated Martemlartes flavigula

The Yellowthroated Mirten is one of the smatarnivores that has a distribution range
throughout the countrin £ n g  Hanly et & u199% 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 vyellonthroated marten was
confirmed to exist in all previss biodiversity surveysNguyen Xuan Dang et al., 1998
Timmins et al., 1999Pham Nhat and NguypeXuan Dang, 200(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,Yellowthroated 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, lealle 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 considerai®may help to give the animal more chance of survival.
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Hog BadgerArctonyx collaris

The Hog Badgeris one of the most common small carnivores in Vietham. It has been
recorded throughout the country, from the northern to the sagh provinces, wherever
there is natural forestn LghHuy HuwBnh et al., 199% In PNKB, the hog badger was
confirmed in previous biodiversity survegidguyen Xuan Dang et al., 1998immins et al.,
1999 Pham Nhat and Ngeyn Xuan Dang, 20QQ.e Xuan Canh et al., 199Do Tuoc and
Truong Van La, 1999%Kouznetsov et al., 999). However, no detailed information on their
abundance or distribution was given.

In this survey, one adkt 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 bor(gart 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 animadccurs 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 Hungdaahgt and Hoa Son areas,
therdore very little information on this species was collected in the two survey sites.

According to | ocal hunter s, the hog badger 6:
the animal easy to catch by snare trap, especially in the dry season ag@ngrines 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 hsnter

Smalttoothed Ferret Badggvlielogale moschata

The Smaltoothed Ferret Bdger is most commonly reported in the northern part of Vietham
(n £t ng Hantyet al,ul99% However, recent observations of the species were confirmed
in Quang Nam province (south of the™garallel)(Long and Minh Hoang, 2006In PNKB

the presence of the smdatlothed ferret badger was confirmed and it is reportdzetone of

the most common small carnivores in the gidguyen Xuan Dang et al., 1998ham Nhat

and Nguyen Xuan Dang, 200De Trong Dat et al., 2009.e Xuan Canh et al., 199Do
Tuoc and Truong Van La, 199Rouznetsov et al., 1999

During this survey, themalttoothed ferret badger was obseatvae 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 thekpakccording to local hunters, this is the most
common small carnivore caught by snare trap in all areas of Phong Kéa&Bang. One

hunter informed us that with 100 snare trapsugethe could probably catch two or three
animals per week. This providest er est i ng i nformation on the
it also indicates that a high number of Sntalithed ferret badgers are being lost from the
forest due to illegal snaring. The Smtallo ot hed f erret badger 6s meat
eat, andit is therefore not collected by wildlife traders. Local people will however eat it.
During our survey, smatl oot hed ferret badgerso6é6 bones wer
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camps, as well as in active snaring camps and local villages. (A freshly paiedf both
Smalttoothed and Largéoothed ferret badgers were discovered at The On village on 29
August 2011).

Largetoothed Ferret Badgédelogale personata

The LargetoothedFerretBadgeris distributed throughout the country, and specimens of the
badger have been collected from Yen Bai province down to Ho Chi MinHrcityn g Huy
Hu8nh et al., 199% It may be one fathe most wideranging small carnivores in the country.
The presence ofdrgetoothed ferret badgein PNKB was provisionally confirmed in 2009

in the U Bo area in the south of the National Raek Trong Dat et al., 200%e Khac Quyet

et al., 2002, butthere 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 Latgethed ferret badger was observed in The On
village (20 August 2011). The animahs freshly killed, together with a Sm#dlothed ferret
badger, by a local villager. The two animals were very similar but for size and skin €olour
the Largetoothed ferret badger (970 gram) has darker blackish color skin, and the small
toothed ferret &dger has lighter skin and a relatively smaller size (540 gram). The identical
large molars oMelogale personatwas the most important identifying characteristic. This is
the first specimen of a Largeothed ferret badger confirmed in Phong M& Bang,as
other previous records noted only that it had been observed, without any othefLdetail
Trong Dat et al., 20Q92.e Khac Quyet et al., 2002

According to the hunter, the two animals were captured in the same snare trap line that was
setup 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 Larg@othed ferret badger has a smaller population in the area than
the Smakltoothed ferret badger, as it is less frequently captured. In fact, in this area, locals
report that the Smatbothed ferret badger is the most frequently captured animal by snare
trapping. Perhaps these two species have a better reprodutgivasravell 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 acttyi specificallftargetingthese 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 anajor dryseason 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 thela 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 predominanthréass
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 otteraddiion, thereare many other good
stream and rivain other area of the park and in the bufferzoméich could be critical
habitat for the conservation of otters.

Eurasian Ottelkutra lutra

The EurasianOtter occurs mostly in the central and northern part of Vietnam, from Lao Cai

to Quang Tri and other central provincgst n g Ha&nly et Bl.u 1994 In PNKB the
presence of the Eurasiatter 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 strdamXuan Canh et al., 1997
Nguyen Xuan Dang et al., 19980 Tuoc and Truong Van La, 199%ouznetsov 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 betdus#ing.
Interviews in Xuan Trach commune indicated that a small population of Eurasian otters still
occurs along the Son and Chay Rivers, and tivexg besome in Rao Thuong and Cha Ang
streams, but there was no attempt to confirm their presence asetinfell outside the area of
this survey.

Smoothcoated Ottet,utrogale perspicillata

The Smootkcoated @er 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(n £ n gy Hd#8nh 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, 200®uckworth and Le, 1998 A specimen of a juvenile male of
Lutrogale perspicillatawas collected inVu 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 Smemthst otter in PNKB was confirmed once in 1998,
without any detail on locatroor populatior{(Nguyen Xuan Dang et al., 1998

This survey found no evidence of tBenoothcoated otter in the fieldnterviews indicated
possible presence in Hoa Son and Thuong Trach, batnih@al 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, R&buong and Cha Ang streams).

Oriental Smalclawed OtteAonyx 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 prdyinces g
Huy Hugnh et al., 199% However, most of the confirmed presence and specimens have been
from central and southern provinces. The presenc®rantal smalclawed oters was
confirmed in PNKB, however no detailed information on their distribution and population
was given(Nguyen Xuan Dang et al., 1998ouznesov 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 leastdaues yn those areas, because of
illegal hunting. The majority of information on ti@riental smaklclawed otterromes from

Xuan Trach commune, where we were told that the small river in Co ®ilage (a stream
running to Son River) and Cha Ang and RBlouong Stream were the most important
strongholds for this otter. However, there was generally little information on this spécies

is possible that there is still a small population in Rao Thuong and upstream of the Son river
(Tro Muong), as these areare 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 CiveViverra zibetha

The Large Indian @ret one of the most widespread civet species in Asia, and it has been
recorded from India to Vietnam to Malaygi@orbet and J.E. Hill, 1992Nowak, 200%. In

Vietnam, the species is distributed throughout most regions of thdérgobhowever it is

mostly restricted to the upland and hilly ardast. n g H&nly et &.u 1994 The large

|l ndi an civetods presence was oomsidefed asmeothmonn P NK
species, however there is no information on population or abun@dgagen Xuan Dang et

al., 1998 Do Tuoc and Truong Van La, 199% 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 sidlheasa megaspila,
Viverricula indica, Paguma larvatéghat 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 thahe civet occurs in all three survey areas, but mainly in the adjacent
areas of primary and secondary forest. Acco
population has been much reduced in the last 10 years in all areas of PNKB as the
consequere 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 Ioidit 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 Comm&alm Civet (Paradoxuris hermaphrodis) by the
restaurant owner.

Largespotted Cive¥iverra megaspila

The Largespotted @vet is one of the least known species of small carnivore in Vietnam. It
occurs mainly in the southern provindgst n g Hanlyet dl,ul99% but until now there

has been very little information about it. The most recent record of the-Epogied civet in

the field was from Quang Nam in 20Q5ong ard 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 pdile Xuan Canh et al., 199Do 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 betweé&fiverra megaspila, Viverra zibethand the
V.tainguensi@vhich is still debated as a new species or a foridieérra zibetha;Walston

and Veron, 2001Rozhnov and Pham Trong Anh, 19%oonratana, 2004 Local people
seem to recognize these “aniH®hlusd asi eone deiev
addition, it is not possible to diffendate between tracks &fiverra megaspilaandViverra
zibethain the field. A single specimen d&fiverra megaspilavas observed in Dong Hoi in

2003, originally collected in the Phong Nha area (Nguyen Manh Ha per.com. 2003), so it is
possible that theresia population o¥iverra megaspilan 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 CivetYiverratainguensis

This newly described species civet is found in central Vietham, and across most of the
country from Lang Son to Southast provincefRozhnov and Pham Trong Anh, 1999
Sokolov et al., 1997 However, the taxonomy of the species is stiltlerdebate, and it is
undear whether it is a new species or a formVferra zibethWalston 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 the pak (Le Xuan Canh et al., 199Do Tuoc and
Truong Van La, 199%Kouznetsov et al., 1999

Interviewees coulchot differentiate between th€iverra tainguensis,V.megaspiland V.
zibethaLocal people recognized the “nhHetqudpédice
civet). There needs to be further study to verify the presence of this species in PNKB,
togethemwith further work on the taxonomy of the different civet groups.

Small Indian CiveV¥iverricula indica

The Small Indian et is one of the most widespread civets in ASiarbet and J.E. Hill,
1992 Nowak, 200%. In Vietnam the species igstributed throughout the country, and is
found in a variety of habitats from efgfowth forest, to shrub land and secondary forest
(nt ng Hanlyet &lul99% The presece of theSmall IndianCivet in Phong Nha was
confirmed in previous biodiversity studies in the pfrk Xuan Canh et al., 199Rguyen
Xuan Dang et al., 19980 Tuoc and Truong Van La, 1999e Trong Dat et al., 2009.e
Khac Quyet et al., 2002and it was considered to be common in the gaidguyen Xuan
Dang et al., 1998

During our survey, no olesvation 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 $hall IndianCivet was also mostly

from secondary forest are@idguyen Xuan Dang et al., 1998 ocal 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 areadjasent forest and
cultivated land to track th®mall IndianCivet. 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 LinangPrionodon pardicolor

The $ottedLinsangis one of the most widely distributed viverrids in Vietham. Its presence
has been confirmed in most provinces, in a variety of forests from lowland to m@mtane g
Huy Hugnh et al., 1994Long and Minh Hoang, 2006In PNKB theSpottedLinsangwas
confirmed in two reportdyut no detail on the population and status was gi@uznetsov et

al., 1999 Le Khac Quyet et al., 2002

During our survey, no information or specimens of $pettedLinsangwas collected in the

field. However, interviews indicated that tispotted linsangoccurs in all three areas,
although it is quite rare and apparently has never been a common speieBue 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, theyeharely been seen in the last five years
because of intensive snaring. Recorded sightings dgbdedLinsangare 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 beeneaor that it is restricted to a very specific habitat in the park.

Common Palm Cive®aradoxurus hermaphrodis

The G@mmonPalm Civet is the most widespread species of civet in ASlarbet and J.E.
Hill, 1992, Nowak, 200% and in Vietnam, wére it is found in a variety of habitafs £ n g
Huy Hugnh et al., 1999 The presence of theo@monPalm Civet is confirmed in PNKB,
and it is considered as one of the most common civets in thélyjgaKuan Canh et al., 1997
Nguyen Xuan Dang et al., 19980 Tuoc and Truong Van La, 199Rouznetsov et al., 1999
Pham Nhat and Nguyen Xuan Dang, 2008Trong Dat et al., 2009

In this survey, th&€€ommonPalm 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 the area (see Appendix). It seems that, in the sumeas at least, the
Common Palm @et is one of the most abundant species in the, phagpite intense hunting
pressure

Masked Palm CivelRaguma larvata

The Masked Palmi@et is one of the most widespread civets in Asia, especially in Southeast
and East AsidCorbet and J.E. Hill, 1992Nowak, 200%. In Vietnam the animal has been
recorded in most provinces, including in lowland and mountainous @réash g Ha&nty Hu
et al., 1994 In PNKB, the presence of Mask®dlm Civets was confirmed in all previous
survey attempts, and it was considered a common species in some of the (epoXisan

Canh et al., 1997Nguyen Xuan Dang et al., 199Bo Tuoc and Truong Van La, 1999
Kouznetsov et al.,, 199%ham Nhat and Nguyen Xuan Dang, 2008 Trong Dat et al.,
2009.

In this survey, only one Masked RalCivet 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, arbleiearthkhill aress. (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 tearthhill areas rather than the limestone areas.calLo
villagers informed us that the Masked PalimeCused to be common, but have become rarer
in the last few years due to intense hunting.

BinturongArctictis binturong

The Binturong has a restricted distribution in Sela#st Asia(Corbet and J.E. Hill, 1992
Nowak, 200%. In Vietnam the species has been recorded in most of the forest areas from Lai
Chau to Dong Nai provincgd £ n g Hanlyet al,ul99% Thepresence oBinturong was
confirmed in Phong Nh&e Bang in an early biodiversity surveys (1997), however no
detailed information on population or status was giilemn Xuan Canh et al., 199Rguyen

Xuan Dang et al.1998 Do Tuoc and Truong Van La, 199%0ouznetsov et al., 1999
Timmins et al., 1999Pham Nhat and Nguyen Xuan Dang, 2000

During this surveythe team olervedBinturong in the fieldonce, in Hoa SanA few old

tracks (approximately-2 months old) of the animal were found in Ma Rinh and Ma Ma
valley. The tracks were clearly marked on the trunk dbracontomelumsp. tree and
Azadirachta indicatree, whichthe 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 trapplhg clear that thdinturong is a rare species in
PNKB, andthere 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 dedtrahen
Binturong in PNKB will soon be in a critical condition.

Small toothed Palm Cive\rctogalidia trivirgata

The Smalitoothed Palm @et has a limited distribution in mainland South East ASerbet

and J.E. Hill, 1992Nowak, 200%. In Vietham, it is one of the leakhown civets. The
presence of the civet is poorly recorded, but sightings and specimen collection have mostly
been in the northern and central highland provifoes n g  Hanhyet aH,UL99% Recently

the animal was recorded in Quang Nam and Dong Nai provifgigssenko et al., 2004

Long and Minh Hoang, 2006The presence of themalli toothedPalm Civet in Phong Nha

i KeBangwasconfirmed in 1998 (cave in hillside,
biodiversity surveys gave no further information on this spgdigsiyen Xuan Dang et al.,

1998.

During our survey, onémalli toothed Palm Civet was observed in Ma Rinl2@: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 continuibgsly in
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 amims 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 recordshe SmalltoothedPalm Civet in PNKB was also in

the earth hill area of the patkiguyen Xuan Dang et al., 1998sing in a cave in the hillside

and eating land snails, howeveristBhould 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 SmaliltoothedPalm Civet is under pressure from hurginbut according to interviews,

not from snardrapping. Local hunters interviewed in the survey informed us that there were
no Smalitoothed Palm Civets caught by snare trapping. In Hoa Son and Thuong Hoa,
however, hunting using guns at night seems quatemon (see below).

Ows t o n 6ChrotGpale avstgni

The vulnerableOw s t &imedis 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 Vietham the species has besrostly recorded in northern
provinces, but reports have recently extended to the southern profnntes g  Hamtyet Hu
al., 1994 Roberton et al., 20Q&Roberton, 200/Rozhnov et al., 199Rozhnov et al., 1993

Long and Minh Hoang, 2006In PNKB, the presence ofithcivet was confirmed in two
reports(Kouznetsov et al., 1999immins et al., 1999 but no other information on this
animal has been recorded in the Park since then.

During our survey, Qvetswasobsdreed oehe ftefld. IQtensetvo n 0 s
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 heir 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
capturedanimals 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 MongoosElerpestes javanicus

The Small AsianMongoosés a widespread species in Asia, disited mainly in shrubland

and grassland from Afghanistan to Vietnam to Thail@orbet and J.E. Hill, 1992Nowak,

2009. 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; VanPeenenet al 1970. In Phong Nha therBall Asian mongooses pae ease
confirmed and there is now data on its status in the (hariKuan Cah et al., 1997Do Tuoc

and Truong Van La, 199@e Trong Dat et al., 2009

During our survey only on&mall Asian Mongoosewas 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 L tiieeanimal had éen 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 indicatatittie animal occurs mostly

in grassland and shrubland close to residential areas. Local people also complain that their
poultry is lost as prey to thex&ll Asian mongoosand other small carnivores.
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It is probable that there is still a population of #meall Asian mongoos@ 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 lasshunting 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.e pbpulation may be stable or even
expanding, as their grassland and shrub habitat is expanding annually due to deforestation.

Crabeating Mongooseélerpestes urva

The Crabkeating Mongoose is distributed widely from Bangladesh throughout mainland

South Est Asia and southern Chin@drbet and J.E. Hill, 1992Nowak, 2005). In Vietham

the speciesd presence was confirmed in a var
Cai to Dong Nai provinces (Danguy Huynh et al., 1997). In PNKB the presence of the
crabeating mongoose was only confirmed in a single mammal survey report in 1998
(Nguyen Xuan Dang et al., 1998

During oursurvey, 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 péoregtthe
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, theeat#ly 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 theyt ddtermpt to hunt or

snare theCrab-eatingMongoose 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 popuoktwill 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, hoewer, it is difficult to tellapartspecies within the group.irf®e size is thenain
differentiating factor, a small young animal of one species may be confused with a large animal of a
smalkrspecies. The records below are thereforg oohsidered 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 itne extension area.

Clouded Leopard

Previous surveys have recorded Clouded Leopdedfelis nebulogain 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 traess, 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 Insectivoresand RodentsSurvey Results

5.2.1Insectivoresand rodentsin the PNKB NP and region

Totally, 6 specimens of Insectivores a8 specimens oRodents wes trapped during this survey.
Analysis of these specimens resultadconfirmation oft species of Insectivores a2 species of
rodents(see Annex 2b fonumber of specimens by spesand survey sites)n additionto speies

which areidentified kased ontrapped specimen4 more rodent species werecordedby transect

survey, and 5 more species watentified by examination of hunted remains and inteng@iviocal

residents. Totally30 species of rodents and 4 species of insectivores feerel by our surveys.

Previous surveys have record2dspecies of Insectivores and 29 species of Rodeériaekx 4H).

Combination ofall these data gives a list 6flnsectivore species an84 rodent species recorded in

PNKB NP (Tablel1).

TablellList of Insectivore and Rodent species recorded in PNKB NP

. . This survey
No. | Scientific Name Viethamese English Before M H 4
name name 2010 R lE |D
ERINACEOMORPHA | B | Ch u_ {1 ERINACEOMORPHS
Erinaceidae 1 : H Hedgehogs and
VoI Gymnures
1. Hylomys suillus Chu, t v (Shorttailed Gymnure | X S
SORICOMORPHA | B, Chu, { SORICOMORPHS
Soricidae ! \ H Shrews
chu
2. Crocidura attenuata (L: 2 z t €| Asian Gray Shrew S
3. Crocidura fuliginosa Chu, t €| southeast Asian Shre S
tr dung
4, Suncus murinus Chu, t c | Asian House Shrew | X
. 2. H
Talpidae chi i Moles
5. Euro_scap_tor C\h ughli Long-nosed Mole S
longirostris dai
RODENTIA B, Gdm | RODENTS
Sciuridae 1. H S| Squirrels
6. Belomys pearsonii SOP bay 16ng Halr_y-footed Flying s lolo
chan Squirrel
7. . S-c b a y Particolored Flying
Hylopetes alboniger t 1 ding Squirrel X @]
8. Pe_tgurlsta_ Séc bay trau Indlgn Giant Flying X ololo
philippensis Squirrel
9. Petaurista elegans Soc bay sao Spof[ted Giant Flying @]
Squirrel
10. | Ratufa bicolor S- ¢ L e n |Black Giant Squirrel | X O |0 |O
11. | Callosciurus R
erythraeus S-¢c b, n(Pall asods S|X S |s |O
12. palloscmrus S ¢ b, n(Inornate Squirrel X
inornatus
13. | Menetes berdmorei | S - ¢ v un | Indochinese Groun( X S
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This survey

S Vietnamese English Before
No. | Scientific Name name name 2010 M |H |H
R |E |D
Squirrel
14. S o Asian Redcheeked
Dremomys rufigenis | S6¢c mém hung Squirrel X S
15. Tamiops maritimus S-c chu Man_tlme Striped X s |s
nam Squirrel
16. Tamiops rodolphii S-¢c chu| Cambod|an Stripe X S
Squirrel
Spalacidae 2. H D { Bamboo Rats
17. | Rhizomys pruinosus | D %i m” c | Hoary Bamboo Rat | X R |R |H
18. Rhizomys sumatrensi| DUi méa vang ggtomalayan Bambo X R |R |R
Muridae 3. H C | Murids
19. . - i
Bandicota indica Chu, t L S;:-ater Bandicoo X H
20. | Bandicota savilei Chu,t LlSavileds B|X
21. | Berylmys bowersi Chu, t mlBower ds Be|X S |S |S
22. IChu, t n| Indomalayan
Leopoldamys sabanu: dai Leopoldamys X S |S |S
23. Leopolda_lmys Chu t h‘Edwardos S S
edwardsi Leopoldamys
24. Maxomys moi Ch u, -tilong | Indochinese Mountail X s
mQm Maxomys
25. Maxomys surifer Chu, i x| Indomalayan X S |S |S
Maxomys
26. Chlrppodomys Chu t nl In_domalayan Peneil s |s |s
gliroides tailed Tree Mouse
27. | Mus caroli Chu, t n | Ryukyu Mouse X
28. Mus cervicolor Chu, t Fawncolored Mouse | X S |S
h oJung
29. | Mus musculus Chu, t n | House Mouse X
30. . Chu, t Indochinese Shrewliki
Mus pabhari nehng Mouse X S
3L Niviventer fulvescens| Chu, t  h 4 Indomalayan X S |S |S
‘ Niviventer
32. Niviventer langbianis [Ch u, t | i In_d(_)chmese Arboreg S |S
Niviventer
33. Niviventer tenaster Chu, t n In.dpchlnese Mountaii X s |s |s
d€ehng Niviventer
34. | Rattusargentiventer | Chu_ 6 t b | Ricefield Rat X
35. Rattus nitidus Chu, t b Wh'te'f.OOIGd X S
g Indochinese Rat
36. | Rattus tanezumi Chu, t n/| Oriental House Rat | X
Rattusandamanensis| Ch u, t r | Indochinese Forest Rg X S |S
37. | Hystricidae 4. H N | Porcupines
38. Atherurus macrourus| n o n AS'at'C. Brushtailed X H
Porcupine
39. | Hystrix brachyura Nh2 m L uj Malayan Porcupine | X R |R |R
Laonestidae 5. H N | Laotian Rock Rat
40. | Laonastes N° ¢ . ng | Khanoy S
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i i This survey
No. | Scientific Name Vietnamese English Before -2 T
name name 2010
R |E |D
aenigmamus
Total (species) 39 31 21 |24 |19

Note Survey sitesMR 1 Ma Rinh area (Hoa Son Communé)E i Hang En area (Thuong Hoa
Commune)HD i Hung Dang area (Thuong Trach CommuiBeidence x i species recorded before
2010, Si specimen trapped, Hhunted specimen, Rreported by local residents

In comparison with the list before 2Q18is surveydid not record GpeciesnamelySuncus murinus,
Callosciurus inornatus, Bandicota saviMus caroli Mus musculus, Rattus tanezuamd Rattus
argentiventer The explanationfor this is that thesepecies €xcept forCallosciurus inornatugprefer
to live close to humarsettlementsaind agricultural field, while our survey sites are fawayfrom
these habitatsOn the other hand, or study added to the list 9 speci@Srocidura attenuata,
Crocidura fuliginosa, Euroscaptor longirostriBelomys pearsonii, Petaurista elegans, Leopoldamys
edwardsi, Chiropodomys gliroides, Niviventer langbianis, Laonastes aenighgspecially
significant we obained thdirst specimens ofLaotian Rock Rat l(aonastes aenigmamusThis
speciesvasfirst discovered for science in 2005 based on specimenskf@mmoune Province, Lao
PDRand representhe only representative of a mesjpecific family that iendemic tahe Annamite
Limestone Landscap®ur record is the first record of this species in Vietham

5.2.2First record of Laonastes aenigmamus Vietnam

Between the years 19961999, two scientists, M. Robinson from United Kingdom and. B.

Timmins from USA were engaged in biodiversity survey work in and around the Khamgnouan
Limestone National Biodiversity Conservation Area °GL3 ' 45" N 1 0 KhdmMn®uak 0 " E) ,
Province Laos PDR During these surveys, they obtaitabout 12 specimens (bodies, skins, heads)

of an unusuallooking rodent on sale from local markets in Thakhek District, Khammeouan
ProvinceThelocal name of this animal isha-nyou Based on analysiof morphological data and of

12S rRNA and cytochromie of these specimengdenkins and coauthors considetkd animal to be

so distinct from all living rodents that they placed it in a new fairdlgnastidaavith the monotypic
genusLaonastesand species name bhonastes aenigmamydenkins et al. 2005).

Later, Dawsoret al.(2006) compara 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,
theDiatomyidae.They state: Laonastesis actually a surviving meber of the otherwise extinct
rodent family Diatomyidae, known from early Oligocen@bout 32.5 million years agdp late
Miocene (about 11 mya)sites in Pakistan, India, Thailand, China, and Jap@onastesis a
particularly strizkirrug extdenprineindls, ivhetelly @ taxod thaa was
formerly thought to be extinct is rediscovered in the extant biota, in this case after a temporal gap of
roughly 11 million years ThusLaonasteaenigmamuss a living fossil ofthe family Diatomyidae

and mystefous endemic speciegetricted to theAnnamite Limestone Landscapérotection of
Laonasteaenigmamus vital, as itwould conserve an ancient mammalian family.

As describedn Jenkins et al. 200%.aotian Rock Rainhabits rocky terrain. It has a vagusliyuirret

like appearance with an elongated head, long whiskers, black to grizzled pelage, a fringe of bristly
hairs around the claws on the feet, andensely haired tail approximately half of head and body
length. The limbs are nonspecialized, indicating thla¢ speciessmploys a scampering mode of
locomotion. Length of head and body averages about 26 cm (RR2256 cm), the tail length is
about 14 cm (12.286.14cm) and the body weight is 334414g. The morbological 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 las 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 obtaimdent specimens trapped yntes
of Ban On village Careful analysis otheir morphological characteristicshowshat theycompletely
fitted the above original description of Laonasteaenigmamus (Table 12Figures
1).ThusLaonasteaenigmamusvasfirst recordedby us in Viethamwherelocal Ruc peoplé&now of

it asknecung

Tablel2 Measurements ofLaonastes aenigmamus

Measurements Our specimens Lao specimens
(mm) PBKB19 PNKB20 PNKB21 (Jenkins et al, 2005)
Sex Unknown Unknown Male

Head and body length 255.0 300.0 240.0 212.5284.6
Tail length 140.0 127.0 122.8161.4
Hind foot length 43.2 43.3 43.9 37.344.0
Ear length 21.9 23.3 20.0 21.0025.8
Weight (g) 309.0 320.0 325.0 334.0,414.0
Occipitonasal length 64.85 69.32 58.13 60.99 70.77
Condyloincisive length 44,32 51.55 43.95 53.361.85
Nasal length 22.99 23.82 19.48 21.926.06
Diastema length 13.24 15.36 11.46 12.4515.75
Palatal length 28.78 32.15 26.38 22.84 28.62
Incisive foramina length | 4.93 5.92 4.57 4.04'5.13
Length of upper molars ¢ 9.63 10.30 9.16 13.2214.81
alveolus

Rostral height 11.51 13.47 11.63 10.1812.26
Rostrum length 24.45 25.54 20.23 -

Interorbital breadth 17.50 18.40 14.66 14.6417.38
Zygomatic breadth 26.30 29.19 25.44 23.59 27.83
Braincase breadth 24.13 26.69 23.33 23.54 25.36
Braincase height 15.63 17.22 15.81 14.06 15.98
Mandible length 35.85 39.38 32.06 33.31 39.55
Length of lower molars g 10.07 9.62 9.86 11.6213.12
alveolus

Length of Auditory bulla 8.37 8.22 8.59 -

process
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Figure 2. Skull and body of Kne-cung Laonastesaenigmamusspecimen PNKB 21
(All photos are from Nguyen Xuan Nghia)

Our discovery ofLaonasteaenigmamusn PNKB NP is quite important because it provides more
information abouthe speciedlistribution range and more ahce for conservation of this stery
endemic species. For Vietnam, It adds not only one more new species ubhelgdamily and new
genus to the mammal checklist of VietnarhisTspeciegnteed Vietnam's Mammal Checklist under
the name of Kne Cung, the name given by local Ruc ethnic tribe.

As with the "khanyod' in Lao PDR Kne-cung Laonasteaenigmamusn Vietnam was found in
tropical evergreen forest withthe Annamitelimestone landscapé&ocal Ruc ethnigpeople(Ban On
village) traditiorally trap rats for their foodand they occasionallycatch knecungand use them as
bushmeatAs they reportedthis species was trappetithe groundat thebaseof limestone mountains
or in caveson their slopesWe did visitsomelocalitieswhere knecungspecimens wergapped. The
animals useé small naturalrock holegcavitiesof about 30 cm wide and 5D cm deep in ground
suface ofthe limestone mountain bader their dens. Surrounding vegetat consists of tall moist
evergreen forest with dense growstdreyat elevation of 270 400 m a.s.l.

5.2.3Rodent ecies abundance

Many vocalizations of diurnasquirrels were heard during survey period, indicating their high
abundance in all 3 survey sites. During this survetgl bf 87.2 km of transect length were covered
by daytime surveyHowever, die to very dense forestnopyand wet weatheirect olservation of
diurnal squirrels was verglifficult. Only about 20 direct squirrel sigimgs were obtainedwhile
severahundredsquirrel vocalizations were heard durithg survey.This indicates thathe number of
ourdirect sighings does noteflect theactualabundace ofthesquirrel populatios inthe study ares,
soencounter rate of diurnal squirrels were estimatechere.

Totally, 50.2 km of transedength were covered by nigsurveyand 4 species of flying squirrels
were recorded. Location of these records are shown in Annex 3. Encourgéorrach species are
shown in Tabld 3.
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Tablel3 Encounter rate of flying squirrels

No. | Viethamese name Scienific name A F

1. Soc bay 16ng chéan Belomys pearsonii 5 9.96
2. S- c bay L e n|Hylopetes alboniger 1 1.99
3. Soc bay trau Petauristaphilippensis 4 7.97
4, So6c bay sao Petaurista elegans 1 1.99
Note AT number of animal sightgs @nimal9; Fi Encounter rateaphimal/ 100km

With a total of 3,900 trap.nights, we tna@dr6 specimensof 18 species of diurnal squirrels
(Sciuridae) and Murids (Muridaeppecimen percentage and trprcesof each specieby survey
siteswere shown in Annex 11. Summadsyshown in Tablel4.

Tablel4 Specimen percentage and trap success of Rodents

No. | Scienific name Viethamese name S P (%) E
Strict-forest species
Chiropodomys gliroides |Chu, t n h dt 4 5.26 0.103
1. Leopoldamys edwardsi |Chu, t h€hu 2 2.63 0.051
2. Leopoldamys sabanus |Chu, t n Y%i L]12 15.79 0.308
2. Maxomys moi Chu,tixlbtng|l 1.32 0.026
3. Maxomys surifer Chu, ti xu 12 15.79 0.308
4, Niviventer fulvescens Chu, t h<€ehu 10 13.16 0.256
1. Niviventer langbianis Chu, t | ang 2 2.63 0.051
2. Niviventer tenaster Chu, t nYi L|6 7.89 0.154
Subtotal: 49 64.5% 1.256
Not strict-forest species
3 Callosciurus erythraeus | S- ¢ b, ng L, |2 2.63 0.051
4 Menetes berdmorei S-¢c viun | €n|1l 1.32 0.026
5. Dremomys rufigenis S6¢c mém hung 1 1.32 0.026
6. Tamiops maritimus S-c chu,t h|2 2.63 0.051
7 Tamiops rodolphii S-¢c chu,t 1]1 1.32 0.026
8 Berylmys bowersi Chu,t m c 1/9 11.84 0.205
9. Mus cervicolor Chu, t nhdt 3 3.95 0.077
10. Mus pahari Chu, t nhdt 2 2.63 0.051
11. Rattus nitidus Chu, t b-ng 1 1.32 0.026
12. Rattusandamanensis Chu,t r_ ng 4 5.26 0.103
Subtotal: 27 35.5% 0.692
Overall total: 76 100% 1.949

Note S- number of specimens capturBdtotal specimes as proportioof all species (Y)ET trap
successqpecimen/100 trap.nightTrapping effort (Te) = 3,900ap.nights

Number of squirrel specimens trapped are very low dueoften heavy rain during suey
periodsConsequentlytrap succesgorsquirrelsis low anddoes not reflectheir actualabundance in

the study areasThe black giant squirrel is the only squirrel that was photographed by the camera
traps. This squirrel still has a fairly averagepplation in the area as they were observed in every
forest and area of the survey.

Based orhabitat, rodents can be divided into 2 laegelogicalgroups: 1) Stricforest species which

live only in primary andsecondaryforests with litledamage byhuman activites and 2) Not striet
forest species which can survivemuch degraded forests or ndneest habitats. Out df8 species of
diurnal squirrels and rats/mice, 8 species are gureist species. Specimens of these species account
for 64.4706 o total specimen number, artbeir trapsuccesqas an abundance indicator) is 1.256
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specimen / 100 trapights whilespecimens of 10 nadtrict-forest species account for onl$.32%6
and trapsuccesss only 0692 Moreover, 2 very strict forest genelaeppoldamysand Maxomys )
havethe highest specimen percentage abdindance. Thiss indicative ofthe high degree of integrity
of the forest at thestudy sites.

Primary tropical forest is characterized &yow abundance of rodent specMsderatedamaye of
primary foress lead€o increaseof boththeir species number and their abundance due to adding new
ecological niches to the forefuznetsov 1992, 2006; Kuznetsov et al. 1998, Sokolov et al.
1998)For example, trapuccesf rodentsvasl.6 specimens per 100 trap.nights in Pu Mat NR of
Nghe An Province§FNC, 2000)about 2.0 in Buon Luoi of Gia Lai Province (Sokolov et al, 1998),
2.5in Ba Vi NP of Hanoi (Kuzetsov et al., 1998nd 3.7 in Vu Quang NP of Ha Tinh Province
(Kuznetsov et al 201). In our study overall trapsuccessf rodents in PNKB NRvasl.949that fully
comgies with theresults of above mentioned studies.

5. Hotspot identification

Insectivore and Rodent surveys were conductedlatdities one (Hung Dang Area) is inside core
zone of PNKB NP and 2 others1& Rinharea and Hang En adeare inthe approveaxtension area
of PNKB NP. Comparison of biodiversity values between these localitiesecam as an indication of
the importancef theextension area for biodiversity

Out of 34 species recorded for all 3 survey sites, Hung Dangharbard9 specieq8 strictforest
species and 11 not strfirest speciesyvhile Ma Rinh areaharbors21 specieg10 species and 11
species respectivelyand Hang En areaharbors 24 species(10 species and 14 species
respectivelyTable 15.Difference in species number is not significant, but of more importisce
differencein species composition, both fsirict-forest species and not stricirest speciesStudies of
Kuznetsov et al. (1998) and Kuznetsov (2006) showed peaiess composition of smahammals in
tropical forest weraffected mainly bytwo factors specific features of habitats and level of human
impact tothe habitats. Hang En area hathe highest species number becaufemore habitat
diversity, includng intact primary forestaffected forests, bushland and agricultural fiel@eme
speciesthat prefer open andagricultural land weffeund in ths area(Menetes berdmorei; Mus
cervicolor; Mus cervicolor; Bandicota indigaRattusandamanensidyla Rintareahad less species
diversity than Hang En arehie tolack of agricultural landeading tdack of species that prefer this
habitatHung Dang aredas lowest species diversity possible becafdess habitat diversity and
muchmore forest degradatioRrimary valley foress have been affected by logging and cattle raising
convertirg old-growth forestsnto mixed bamboavood forest

Tablel5List of Insectivore and Rodent species by survey sites

No. | Scientific name Viethamese name MR HE HD
Strict forest species
1. Chiropodomys gliroides Chu, t nhdt c¢c©x X X
2. Leopoldamys edwardsi Chu, t h€ehu |  |Xx X
3. Leopoldamys sabanus Chu, t n %i Lul|x X X
4. Maxomys moi Chu,tixu*ng m X
5. Maxomys surifer Chu, i xu X X X
6. Niviventer fulvescens Chu, t h€ehu b®X X X
7. Niviventer langbianis Chu, t Il ang bil|x X
8. Niviventer tenaster Chu, t nYi L1 n|x X X
9. Belomys pearsonii Soc bay 16ng chéan X X X
10. | Hylopetes alboniger S-c bay Len t X
11. | Petauristaphilippensis Soc bay trau X X X
12. | Petaurista elegans SOc bay sao X
Subtotal: 10 10 8

Report onsurveys ofnammalsgibbon and lorisesf Phong Nha Ke Bang
47



Not strict forest species
1. Callosciurus erythraeus S-¢c b, ng L, X X X
2. Menetes berdmorei S-¢c v3an | €ng X
3. Dremomys rufigenis S6¢c mém hung X
4. Tamiops maritimus S-¢c chu, t hTli|x X
5. Tamiops rodolphii S-¢c chu,t | a X
6. Berylmys bowersi Chu, t m c¢c |, n|x X X
7. Mus cervicolor Chu,t nhdt ho X X
8. Mus pabhari Chu, t nhdt n+€g X
9. Rattus nitidus Chu, t b-ng X
10. | Rattusandamanensis Chu,t r_ ng X X
11. | Ratufa bicolor S-c Len X X X
12. | Rhizomys pruinosus D%i m ¢ | n X X X
13. | Rhizomys sumatrensis Dui mé& vang X X X
14. | Atherurus macrourus non X
15. | Hystrix brachyura Nh2m Luti ngd x X X
16. | Laonastes aenigmamus N° c¢c_. ng X
17. | Bandicota indica Chu, t Lblt | n X
18. | Hylomys suillus Chu, t voi L7 i|x
19. | Crocidura attenuata Chu, t ch% Lu!? X
20. | Crocidura fuliginosa Chu, t ch%»% Lu? X
21. | Euroscaptor longirostris Chu, t chli ml | X
Total species number 21 24 19
Trap success of 18 roden 2.211 | 3.000 | 2.526
species ( see annex 11)

Note Survey sitesMR i Ma Rinh area (Hoa Son Communé&)E i Hang En area (Thuong Hoa
Commune)HD i Hung Dang area (Thuong Trach Commune.

14
12
10

oON MO

Ma Rinh Hang En Hung Dang

|mSFS mNSFS OTS

Figure 3. Comparative biodiversity values of 3 survey sites

(SFSi Strict forest species, NSESNot strict forest species

TST trapsucces®f 18 species

Note: Surveysites: 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 succesthe highest valuavasin Hang En area (3.0), then follows Hung Dang area
(2.526) andMa Rinh area (2.211). Trap success iNa Rinh and Hung Dang areavere not
significantly different, butvashigher in Hang En area indicating higher abundance of rodents in this
area. Comparison of species number (stdootst species and not stricrest species) ahtrap
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success betweethe 3 survey sites shows that biodiversity values of 2 survey sitdwiextension
areawas not less or even higher than thosetlud survey site inthe originalcore zone othe 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 omammal and one bird (s8@ble 1§. There was a few more species of mammals that
were unidentifiable, due to the low quality of picturesbecause 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 alsgesidhe 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 ofcats, bears, deer or sa@areidentified in the presurvey and none of these animals were
captued on camera subsequently.

Tablel6 List of species recorded in the camera trap survey

No. Conservation status
Decree
Common name Latin name IUCN? RDB? 32
1. Leopoldamys No
Niviventer, Rattus,
Maxomys,
Chiropodomys,
Unidentified ungle | Chiropodomy®r
rat Berymyssp. NA No
2. | MaskedPalm Civet | Paguma larvata Lc No No
3. | CommonPalm Paradoxurus No
Civet hermaphroditus Lc No
4. | Yellow-throated
Marten Martes flavigula
5. | Unidentified MUSTELIDAE sp. NA NA NA
mustelid #1 #1
6. | AnnamiteStriped B
Rabbit Nesolagus timminsi DD EN
7. | Crabeating No
Mongoose Hepestes urva Lc No
8. | Unidentified MUSTELIDAESsp. NA NA NA
mustelid #2 #2
9. | Unidentified MUSTELIDAESsp. NA NA NA
mustelid #3 #3
10. | Wild Boar Sus scrofa Lc No No
11. | Ferret badger #1 | Melogalesp. #1 NA NA NA

YJUCN Red List of threatened Species; IUCN, 2012
2 Red Data Book of Vietham 2007
®Decree no. 32/2006/NCP on List of Endangered species of Fauna and Flora
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12. | Ferret badger #2 | Melogalesp. #2 NA NA NA
13. | Unidentified civet No
#1 VIVERRIDAESsp. #1 NA No
14. | Whistling thrush | Myiophoneus No No
15. ;Jznldentlfled avet VIVERRIDAESp. #2 NA NA NA
16. | Northern No
Treeshrew Tupaia belangeri Lc No
17. | BearMacaque Macaca arctoides VU VU IIB
18. | Black Giant
Squirrel Ratufa bicolor NT VU

IUCN Threat categories (IUCN, 2012): ViUVulnerable, NTi Near Threatened, DD Data
Deficient, Lc Least concern, NA not applicable. Vietnam Redlist categories: EN
Endargered, VUi Vulnerable.

5.3.1Accounts of mportant species

Only three of the species of mammal recorbdgadamera trappingr e | i st ed in the | UC
Threatened Speci€BJCN, 2012) the Red Data Book of ViethamarVi et namés Gover nmen
No. 32/2006/NBCP on endangered species. Among those Annartifgped rabbit is the most

important species, ranked as Gidly Endangered by IUCNBear Macaque(Stumptailed Macaque)

and Black Giant §uirrel are listed as Vulnerable on the IUCN Redlist. All other recorded, including

jungle rat, hog badger, civets awid boar not listed under serious conservation concern.

Annamite Striped RabbNesolagus timminsi

IUCN: DD
RDV: EN
IB: Ib

Annamite stripped rabbit was one of the most recently discovered mammal species in the world.
Phong Nh&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 flagsfipthe 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, acating to hunters, the rabbit was not very common and rarely captured by
share 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, whadmemnen in the

region.

Large Mammal Species

The Camera Trapusvey was targeted at some endangered large mammal species Slatham
Serow Capricornis milneedwardskiaola Pseudoryx nghetinhensig&snnamite Muntjac Muntiacus
truongsonensisbear Ursusspp.), catsKELIDAE), andwild canids CANIDAE). However, no sign

of these species was identified in the-poevey attempt, as well as in previous biodiversity surveys in
these areas (Nguyen Manh Ha & Do Tuoc, 2011, Nguyen Xuan Dang & Nguyen ¥haxn RD11).

These large species have apparently have become very rare now in thim phekface of high
hunting and snaring pressure, the declof terrestrial animal populations is understandable.

Report onsurveys ofnammalsgibbon and lorisesf Phong Nha Ke Bang
50


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

Moreover, the shortage of time tife survey would Bo limit the number oftaptures. 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 dati@mtefBased on reports froifNguyen

Xuan Dang et al, 1998, Le Trong Dat et al, 20@8¢ souttvesten areaof the Park(around U Bo)

the Southast (near Rao Thuorgang En) and the middiwest (Co KhuDai Cao) are the likely areas

that may serve a®fugia forlargemammas in the Park. Those areas consist of earthshilith less

kart terrain and sufficient water year round, which is more fealda 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 af/ngulates

Skulls and horns of SaolaPgeudoryx nghetinhenjjs Largeantlered Muntjac (Muntiacus
vuquangens)sand Common Muntjac Nluntiacus muntjakor possibly Annamite Muntjac) were
found in alocal house in Hoa Son Commune.The skull and bonesefaavwere found in a hunter's
camp in Hung Cau forest, Thuong Haad 5 hunters were encountered in Thuong Trach with the
bones of another seroWwhis suggets that these fowspeciesarepresent in the newly addedtension
area of the National Park.

5.4 Primates and their relatives

Bengal Slow LorisNycticebus bengalensis

The presence of Bengal Slow Loris in Phong Nha Ke Bang had been confirmed in previous surveys
(Nguyen Xuan Dang et al., 199Bham Nhat and Nguyen Xuan Dang, 2008 Trong Dat et al.,

2009 Le Xuan Canh et al., 199Do Tuoc and Truong Van La, 1998ouznetsov 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 wasesved 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 pferred 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 survewraddhere have been very few
records of this species since 1998 g@yen Xuan Dang et al., 1998e Xuan Canh et al., 199Do

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 rece@®@(e Trong Dat et al., 20@QRe

Khac Quyet et al., 200R 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 otaioh in
Vietnam (Streicher, 2009 so it is clearly one of the poordstown 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 at@acbndary

forest, and even in plantations and areas that are close to agriculturalTaerasnay be a larger
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population of Pygmy Loris than of Bengal Slow Loris,agsording to local peoplé¢he majorityof
loris captured are the former

Loris havenot 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 havanimpact on the loris gaulation. 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 week

Southern Whitecheeked Gibborm\omascus siki

Despite considerable effort, only four gibbon growgserecorded during the field survey and none
of these was record for more than one time. Details of gibbon records are presented ibe/amaex
summarizedin Table 17below:

Tablel7 Summary of records of observations ofibbons, Nomascus sikin surveyed areas

Group composition Co-
Group. . Record | Locality
no ordinates type
' Adult | Adult
f | Young | Total
0614600 E Khe Cha Khe area. Thuon
G 01 L L 02 1940100N H Trach forest, PNKB NP
0620150 E Khe Nhom area. Thuong Traq
G 02 1 2 03 1944750N H forest, PNKB NP
0620600 E Khe Nhom area. Thuong Trag
G 03 1 ! ! 03 1945850N H forest, PNKB NP
0594300 E Ma Xang area. Hoa Soforest
G 04 1 ! 02 1955700N H PN-KB NP
Total 4 5 1 10

Notes: Ceordinates give are the estimate the central of group's home range, using WGS 84 Map
Datum.

Interviews conducted with local hunters/woodcutters and villagercalsiirmed 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 obohe gib
population. However, the density is clearly quite [gee below)

The tears also observed one gibbon skin in On Village, Thuong Hoa commune, which reportedly was
hunted in the Da Lat area, near the Lao bord@ars confirms that hunting is still #reat to the
species, despite its protected status.

Hatinh languiTrachypithecus hatinhensis

Hatinh langur Trachypithecus hatinhenisvere observed on ddiyme transects in Xuan Trach,
Thuong Hoa and Hoa Son, with at least 4, 3 and 5 groups memasgectively, confirming its
presence in the extension area of the Park. Separately, the Gibbon Survey Team observed groups
estimated to be composed of-12 indviduals (at least 9 adults3een southeast of Khe Chu Ngat.
Two groups estimated to be of-18 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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Redshanked Doud?ygathrix nemaeus

A group of 6 or more Reghanked DoucRygathrix nemaeygsvere observed in Hoa Son, confirming
the presence of both of these species in the extension area. One desdwhriked Doudogether
with one dead Hatinh Langwrere observed being transferred out of the forest from Ma Rirdups
estimated to be of 385 individuals (at least 18 adults, southeast of Khe Chu NgaB0itiglividuals
(at least 10 adults, Hung Ngon forest area) andl5iddividuals (at least 9 adults, Ma Xang forest
area) were seen separately by the Gibbon Survey Team (Annex 5f).

Bear Macaqa, 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 tne 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
hunterds snare traps. They may be one of the mc
sharing.

Assam Macaqueylacaca assamensis

In addition to camera trap records of Bear Macaque, a group of six Bear Maktqaed arctoides
and a group of twelve Assam Macagiataca assamendisvere 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 ColugoGaleopterus variegatus

Colugo or flying lemurs are now considered to be cloalllgd with primates, so this species is
considered here. Only one record was obtained during the surveys. A pair of Sunda Colugo
(Galeopterus variegatyisvere observed and photographed in Ma Rinh Moi survey area, Hoa Son
Communen the extension area.

Northern TreeshreWupaia 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 Treeshréupdia belange)i was collected by the
Insectivore and Rodesurvey 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 int@an@dri,

Xuan Trach CommunéNo evidence has yet been found for the occurrence of the No@mooth

tailed TreeshreMdendrogale murinalthough 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 theNational Park Management Board

6.1 General threats to ard management concernor
nonvolant mammals in the PNKB National Park and
region

Phong Nha Ke Bang National Park is considered to be one of the areas tleatemqes 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, d997, 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 willlifeng our

survey, loggers, agarwood collectors, and hunters were commonly observed in every forestfsectors
the park.

Based on the information collected during the surveys, the survey teams assessed the relative levels of
different threats in the surveys areas.

6.1.1Hunting

Hunting is the most serious threatlange andsmall nonvolantmammals and is and will be the key
reason for the decline of manlarge andsmall mammals and other terrestrial specids
Vietnam(Roberton, 2004Nguyen Manh Ha, 20Q®8runnet 2012.

The common occurrence of hunting in PNKB has already been reporfg@viimus biodiversity
surveys(Nguyen Manh Ha and Do Tuoc, 2011, Nguyen Xuan Dang and Nguyen Xuan Nghia, 2012).
The three teams working o current survey also independently confirmed this findiddne
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
observedin the survey areas. Moreover, hunters with rifle and hunting dogs were also
observed in the Ca Con arearge numbers of local people were observed entering the forest to
hunt or to collect precious forest products for commercial purpose. Snaringnieapwerealso
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 cartr{ttges 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 Aavillysnare trap linedAt least

13 men and woman and one hunting dog were capturedrbgra traps, suspected to have entered the
forest to do snare trapping and huntidg.least 500 snare traps, 7 spent cartridges, and 8 active
hunting camps were found across the three survey .aheasddition, 1 hunted Hatinhangur
(Trachypithecushatihensiy, 1 Redshanked Duc Pygathrixnemaeys 6 Smalitoothed ferret
badgers, 1 Largtothed ferret badger, 3 Commd?alm Civets, and 1 Javan mongoose were
observed in hunter camps in all three areas. Several other wildlife species such as maeatpjes, ¢
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 othersmall carnivore species (bones and skins) were found in the 2sespected 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 werallgcbarrying 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 therchildsuch 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 Hrésels are now become extremely

rare in Vietham. 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 sedpkat 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, locdlunters often take a rapid survey in an area to identify tracks and
sightings of animals, before applying an appropriate snaring mefnagols are only sethere tracks

of animals are found, and local hunters informed us that this additional step meanar¢hbetter
costbenefits, and it also saves time domparison to employing longtrap 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 anyfitiulty. The price for a cables VND4,000(about $.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 gueme observed in the forest in Ma Rinh, and 3
other shots werdeard in Ma Ma Valley (Thuong Hoa Commune). All the shooting happened at
night. At least 5 spent cartridges (AK 47.62mm x39mm, and specialized smallibrehunting gun

.17 7calibré were collected in a hunting canp.addition, at least 2 deadonkeys (1 Hatinh Langur,

1 Redshanked Duc) 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 buetould be purchased local villages for VND 12,000 each for

.1 77caliberbullets(about $0.57 USD)and VND 3840,000 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.egb 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 veryell-known to local peopleRarts 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 clhected 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 genegilyas 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 sap permaently 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 huamedals 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.

6.1.2Logging

lllegal logging occurs commonly in all survey areas, similar to what has been previously reported in
Quang Binh ProvincéRoberton, 2004 The search forvaluablevood 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 Haa®omine (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 tee€>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 raggdes of
chainsaws were quite common in all three areas. It seemed to be quite easy to purchase and repair
any brand of chaksaw in local villages.

Several species of tree drarvested from the Parkgble 18).The Tonkin rosavood HueDalbergia
tonkinensi3 and ebony woodMun, Diospyrossp.) have attractethe 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 PHarigeNBang, and it is possible that
almost all of the mature trees halecadybeen wiped out in the park.

Thedemand foDalbergia tonkinensitas been so grettat the price has climbed steadily from VND
8,000 per kg in 1999 to VND 20,000,000 per(fpout $1,000 USDijpor the same piece of woad
2011(Nguyen Manh Ha per.com. 1999:2011). The collectioDalbergia tonkinensikas become so
intensive that loggers often come back to the same logging sites to collect roots and branches of the
tree, whech have also dcome valuable items nowadapse 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 padotofor 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 grosi2025 members each group) on the camera setting trip and 2 other groups
in the camera collecting trip in the same af@a.August 8, 2011, tdeast 8 loggers were observed i
Thuong Honhilg théydravelledtto an old logging camp to collect tbets of Dalbergia
tonkinensis.Another 4 people were observed in the Khe @a while transferring a loaof
Dalbergia tonkinensisoots (approximate 20kg) out of the forest (16/9/20Rbpt is purchased at the
lowest price, buttte load would probablgost VND 3035,000,000 amording to a local retailet.ocal

people informed us that because of the high price of the wood, most of the young men from Xuan
Trach Commune are involved Dalbergia tonkinensigxtraction. People are organized into groups

of 4-8 people, and each trip takesl@ days. They usually go to the forest once a month for this
purpose.

The extraction oDiospyrosspis less intensive. élvever it is one of the most eamqsive woodat
presentsecond only to Aloewood ardalbergia tonkinensisCurrently, he price of ebony wood is
VND 50-70,000 per kdabout $250-3.50 USD per kg)

Logging for construction timber was observed in many places in the park, but espedidly Son
and Thuong Hoa commune.
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Tablel8 Li st of key woods that were most harvested at the time of the survey

No. Wood Purpose Type of Price (VND)
product

1 | Hue (Dalbergia | Boutique All parts ofthe| 2 7 30 million per kg

tonkinensiy furniture and| tree (depends on quality)
incense
2 | Mun (Diospyrossp) Luxury furniture | Timber and| 20,000 to 80,000 per K
branches (depends on quality)

3 | Lat (Chukrasia| Luxury furniture | Timber 14-15 million per nt
tabularis)

4 |V h  Furniture and oil Timber and roo{ 8-10 million per ni
(Cinnamomum distillery for oil distillery
balansa¢

6 | Vang tam Manglietia| Furniture Timber 8-10 million per ni
fordiana)

7 | Gi (Talauma gio) Furniture Timber 7-10 million perm®

8 | B p(sp) Furniture Timber 5-7 million per nf

6.1.30ther 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 threatsm@mmals and othdsiodiversity inthe survey
area (although their impact is less than in these other two areas).

Honey collection the collection of honey from the forgatovidesa relativelylarge benefit for local

people. Annually, a honey collector could harvest axiprately 10 liters earning VND 2 to 2.4

million at approximately YWD 200,000 to 250,000 per liteAccording 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 thedrest, 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 seasutdition, 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 thest five years in Phong Nha Ke Bang. Heee the collection of
orchids, specificallyAnoectochilusspp., as medicinal plants is still going on in the Park. Local
retailers purchase thAnoectochilusfor VND 50-80,000 per kg, which has attracted many lloca
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, deast 13 large fallen trees (>60 cm in diameter) were obsenvéduong Hoa

and Hoa Son, felled by orchid collectotocal people informed us that over the last two years the
Minh Hoa State Forest Enterprise and local retailers started purchasing arayget 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 forestthe area.

fi @allowdhunting: There was only one cave in the survey area (Hang Enjvesaintensively used
bybirdslt is not clear as othis writing whether these are swallomdIRUNDINIDAE), swifts
(APODIDAE) or Ashy Woodswallows Artamus fuscuys The colony seems to have had a good
population of birds for many years, and the cave is-kewn to the local community. Bird hunting
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seems quite common in the area during the nesting season (January to April). Local people visit the
colony and use fishg nets to catch therdis 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
cavebds entrance, wher e t he,such asold dishinglnetss deadebivds d e n ¢ e
andcooking gear. According ttmcal people, hunting of birds is less intense from May to December
because at this time the birds trat@lndfrom the cave only 2 times per day. Interviews with local

people and the evidenceen in the camps shows hawensivehunting is in the area.fHere 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 watesystem, with the exception of the Ma Ma Lake. Local people informed us that fishing
does take place in all three areas; however,-fisking and the use of electric shock devices has
made a big impact on the fish populations in most of the streamsriedgioa. Lack of fisthas led to

fewer peopléeinginvolved 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 fishingamps. 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 ondish crabssuch as otterand Cragpatirg
mongoose In addition, the Ma Ma Lake is an important water resouncéhe area (the only
permanentvater hole), and the frequent appearance of local people may disturb the lake and disturb
animals accessing the lake for water

Cattle grazing Freeranging cattle grazingppeared to bguite 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. ®omeattle 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 cohliagting cattle to roam

freely also sets the stage for harrwildlife 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 ti@nnamomum balansaesesto use their root for distillery processes. A
largequantitiesof 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.

6.1.4Threats 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 cRARADOXURINAE) that were
considered common in the park in the last 10 yédguyen Xuan Dang et al., 1998ave now
become rare. Moreover, some species have become extremely raas suetBinturong. 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 thataghong

the most sougkafter species in the area, third only to the Tietemed Box Turtle Cuora
trifasciatg), and the pangolinManis spp.). The price for a liveCommon Palm Civet reaches
VND1,200,000 per kgabout $60) in the local village and VNI2-2.4 million per kg at local
restaurants apout$100120). 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 prsifgzal level and quality: at least 3 specialized palm civet
snare sites were observed in the survey area, in which a set@f&iare traps were sgb in a
complete fenced circle, and in the middle of which bananas and other fruit were laid out to attrac
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, leadingattigh 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 thejprice is second only to the CommBalm Civet VND600,000i 800,000 ($3840). 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.Hiotels informed us that live

Small toothed 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 H&bon may soon put the Sniabbothed Palm Civet under threat if it
continuesBinturong 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). fiteeshaiso
informed us that, due to its size and tracks marked in trees, the animal was quite easy to locate and
hunt or trapThis pressure from hunting and trade indicates that the civets in this group may soon be
critically threatened in this area.

6.1.5Thr 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, tlis 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 aas of Vietham. 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 Vietham (2007) for urgent conservation actiohalfle 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 cuttmmgey and NTFP collecting,
agricultural fields and domestic cattle raising (Annex 3).

Six rodent species of high conservation concern were fduridg the surveydncluding 5 species
listed inthe Red Data Book of Vietham and 2 species listed in the IUCN Red List (2011) as globally
threatenedor near threatenedpecies Table 19. All these species are facing intensive threats in
PNKN NP

Tablel19 A list of threatened Rodent species in Vietham

No. Common name Scientific name VRDB IUCN RL
(2007) (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 Laonasteaenigmamus EN
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Note VRDB i Vietnam's Red Data Book (2007), IUCN RLIUCN Redlist (202). CR'i Critical
endangered, EN endangered, VU Vulnerable, LRi Low risk, NTi Near threatened, DD Data
deficient.

Black Giant SquirreRatufa bicoloris threatened mainly by hunting. The large size, diurnal behavior
and good taste dfs meat makeHis squirrel a regular hunting target of local hunters.

Flying squirrels Belomys pearsoniHylopetes alboniger, Petaurista elegaR&taurista philippensis)
are not direct hunting targets. Their nocturnal activity and use of dense forest canopy maketae
difficult to hunt. However, as stridbrest species that need tall trees for nesting and foraggtigese
species are very sensitive to forest degradation by timber removal.

Laotian Rock Rat is seriously threatened by snaring activities of tes@ents. 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 surfaceesidenceand slow moving behavior. The tame behavior of this species also
means the animals dottry to escape frorareagisturbed by humarend are more prone to snaring.

6.2 Ranking and identification of areas of high threat

Basal on the evidence found in tifeémall Carnivore Srvey 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
wherethe most evidencef threats to wildlife haveen foundBoth of these areas are time newly
extended areas and | ocated far from the Park©o
hunting and logging are possible without much intervention from law enforcement activities.

Hunting, the wildlife trade, and logging were all commnrHoa Son and Thuong Hoa communes.

Local loggers could be seen daily while they travelled in and out of the forest withselwgsrand a

variety of timber species. Hunters, snaring lines, and active hunting camps were also commonly
observed in the two comunes. 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 inesteofcboth

Hoa Son and Thuong Ho a, and itods l' i kely that
intervention from relevant law enforcement forces.

Thuong Hoa commune also had high levels of activities such as fishing, bird hunting and cattle
gragng. 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 campstinThuong 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 hunteosi@icdmp

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 villageatidition, the commune is very famous for their
dedicated and skillfuDalbergia tonkinensiscollection. During our survey, all of thBalbergia
tonkinensiscollectors we met in the forest and on the Ho Chi Minh highway were Xaam Trach
commune.

Table20 Impact to forest and wildlife in Phong Nhai Ke Bang

Extension area World Heritage
Site
Rank Type of impact Hoa Son | Thuong Trach Xuan Trach

Report onsurveys ofnammalsgibbon and lorisesf Phong Nha Ke Bang

60



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 anc High Average Low

medicinal plants

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 sitedAll threat signs recorded during the insectivore and rcglevety areshown in

Annex 7b and summarizechiTable 21A map of hunting/snaring teat signs were shown in Annex

8c.

Table21 Summary of threat record statistics in 3 survey sites

Extension Area World Heritage Site
Threat Ma Rinh Hang En Hung Dang
in Hao Son in Thuong Hoa in Xuan Trach
1. Snaring & campddcalities) 12 9 9
2. Hunterqperson} 2 8 5
3. NTFP collectinglfcalities) 1 2 3
4. NTFP Collectorspgerson} 0 11 0
5. Timber removall¢calities) 20 4 0
6.Timber removersperson} 28 0 0
7. Agricultural field (ocalities) 0 1 1
8. Cattle raisinglécalities) 0 0 Many

There were 8 threats recordedlie survey areas, witlifferent levés for each survey site$able 22
shows the results of threat assessment using the scoring metBathfsky et al. (1999Maximal
score for each tleat criteria is 5, and minimal score is O (when the threat does .

Table22 Threat assessment and comparisobetween survey sites

Extension area World Heritage Site
Threats Ma Rinh Hang En Hung Dang
in Hoa Son Commune in Thuong Hoa in Xuan Trach
Commune 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 Scal scale, Int" Intensity, Urgi Urgency. NTFR Non-Timber Forest Products

The assessment shows that:

- Hunting presentshe 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 noaitdgdl use,
some for trade (squirrelssmall carnivores were hunted mainly for trade.

Timber removal is the second most serious threat iMdRinharea, 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,itgather 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 th®a Rinharea. InMa Rinhthere are only 3 threats and NTFP collecting is the least
serious, ad this threat is also lowest Ma Rinharea 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. Onlgne 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 mosterious threat in this area after hunting/snaring.

504

40

301

201

Ma Rinh Hang En Hung Dang

OHENC OTR OAF BECR OTotal

Figure 10. Comparison of threat level between 3 survey sites
H 1 Hunting/snaring, NG NTFP collecting, TR Timber removal
AF 1 agricultural field, CR Cattle raising

Note: Ma Rinh Moi in in Hoa So@ommune, Hang En is in Thuong Hoa Commune, both in the extesrsian
of the National Parkdung Dang is in Xuan Trach Commune and inside the World Heritage Site property
boundariess currently demarcated

Comparison of threat number and threat scaaimgngthe 3 survey areas (Figure 10) shows that:

Hung Dang areainside the World Heritage propertyad 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 tmils of 23m 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 witledtsal of 35 scores. This
area is not very far from O¥illage. Tall forests remain but valuable trees have been removed
and hunting was quite intensive.
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- Ma Rinharea had the lowest threat lewa#l threat, probablydue to being very far away from
villages. Three (3) threats occurred there with a total score.df@8@st in this area is old growth
or little affected, however, timber removal and hunting pressure were very high. During our
survey, 3340 residerg entered this area for timber cuttinagd log transport every day.

- In Xuan Trach commune, logging was mostly focused on rose wood collection, however
construction wood is alsatarget. The team recorded one chainsaw near Ca Con area, and several
down tres from which timber was removed out thie 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 (Thttwa 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 villagestheasurvey 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, pattilarly hunting. The presence of high value, easily hunted species
(pangolin, deeretc.)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 ApatiedNational

Park comes under better protection, we would expect to see a rise dbuhéance 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 (ga location, same methods, same season, same times) in order to insure
comparability in the results over time.

Rodents can be used as good indicatorhatifitathange; their abundance indicates level of forest
destruction (Sokolov et al. 1991993 1998,Shilova1993, Shilova et all996, Shipanov et al. 1996,
Kuznetsov et al. 199 Kuznetsov 2006)In primary intact forests, rodent species nursaeiow and

the rodent communityincludes strict forestdependentand endemic speciesModeratelevels of
anthropogenidamagedo primary forests leads to increase of species number and abundance of rodent
community due tothe appearance of new ecological niches for not stoist species. When
anthropogenicdamagereaclesa threshold, the rodenspeciesdiversity will be reduced due to
elimination of strictforest species. Our survey found 12 stfarest species and one endemic species
indicating low anthropogenidamageo primary forest in PNKB NP.

Within the strictforestdependentodent speciesthe Indomalayan Maxomydaxomys suriferis
considered the best indicator of ecological changes in forest ecosyStekatov et al. 1992, 1993,
Shilova et al. 1993, 1996, Shipanova et al. 1996, Kuznetsov et 8. K98netsov 2006)Studies in
central ad southern Vietnarhaveshown that in an intact primary tropical forests, specimend. of
surifer accounts for 15.0% of totalbbdentspecimendrapped In contrastjn heavily disturbediorests,
they reach 30.52% in Buon Lufwrestof Gia Lai Provincandeven61.8% or77.6% in Ma Da forests
of Dong Nai ProvinceKuznetsov et al1998 Kuznetsov 2006)Studies byKuznetsov inBuon Luoi
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forest (Gia Lai Provinceshowsthatharge inabundancef M. surifelis clearly relatego level ofthe
forest desuction

- Intact primary tropical forest 1.29
- Primary tropical forest with less thd9%damage 2.08
- Primary tropical forest with 220%damage 8.57
- Primary tropical forest with 480% damage 0.77

Primary tropical forest with 100%amage 2.00

(Al flg uresareindividuals per 100 trap.nights)

Results of our study in PNKBupport this hypothesigell (Table 23:The Hung Dang area with
highest threat levela( score of41) hal the highest percentage (20.8%) and abundance (0.53) of
M.suriferthe Hang En area witithe second higast threat level (35) h& the second highast
percentage (16.1%) and abundance (0.50).stiriferand Ma Rinhwith the lowest threat level (30)
had the lowest percentage (9.5%) and abundance (0.24Mgalrifer. More studis shouldbe
conduced to further explorethis phenomenagrbut it strongly suggests that rodent surveys could be
used as an indicator for monitoring change in forest condition

Table23 Percentage and abundance d¥l. surifer in 3 survey sites

Survey site Threat score | % of total specimen | Abundance/ trap success
number in current site (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 statusof 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 weescribedboth by local haters and by the National Paskaff. The

surveys confirmed the high diversity of the mammal fauna of Phong iKhd@ang.Nevertheless
records were relatively scarce and there was little sign of large mammals were encountered. This
resultindicates an alarming conservation issue in Phong NhBa&tg, as those forests still look to be

in good condition from satellite images and from the vegetation map, however tte foey contain

very few animal The common occurrence of intensive hunting and snaring activity was probably the
major factor hat has led to the decline of animal populations in the park.

7.1.1Status of snall-carnivores and loris

The presence of a total of 19 species of small carnivore and 2 species of loris were confirmed in
PhongNha Ke Bang National Park. Several species inpiuek are listed as being usrdthreat at
different levels irthe IUCN Red List, the Red Data Book of Vietnam, arel protected bthe Decree

of the Government of VietnanfseeTable 2and Table 1(Q. 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 habitatattare suitable for most species of small carnivore.

The survey results indicatea low density ofsmall carnivore in PNKB NP. &t many tracks and
animals were observed and collected in the fieldpide the intense survey effort. It seems likiblgt
high levels of human activity in the survey areas (hunting, logging, andimbar forest product
collection) have reducdabth the abundance atite observability of the small carnivores and loris in
PNKB NP.

As a resuliof these surveyshe status of loris isow more clear in théark, althoughvery few loris

were actually recorded in the field. imhavenot suffered from hunting as much as small carnivores,
and there is no evidence of commercial hunting for loris. However, their piopusaemsery low in

the park. Irevious primate surveyalso recorded very little evidence of these species, and this was
mostly from interview informatioiiHaus et al., 20Q9.e Khac Quyet et al., 200Re Trong Dat et al.,
2009 Nguyen Xuan Dang et al., 1998t is possible that the karst terrain and forest in PNKB NP is
not suitable for tese species. This questiooutd be answered by a specific loris study in the park.

7.1.2Status ofinsectivores and odents

Insectivores and rodents play a very important role in tropical forest ecosystems as important actors
for pollination, seed dispers#&bod chains, transformation of botanical materials and soil environment
improvement. They serve as important food veses for many predatofsnammalian carnivores,
ratsnakes, birds of prey, etc.) including endangered species. Forest ecosystems camawt aa
healthy status without insectivores and rodents species. The composition of the rodent community
also can be used agjood indicators of forest status. Some rodent species may be harmful, destroying
vegetation and transferring diseases, but tepseies represent only a small percentage of the rodent
community and damagde intact forest ecosystemscurs only in some extraordinasifuations when

their numbers becomaverabundant. Overhunting and forest destruction have caused many rodent
speces, especially stridbrest 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 Vietham Red Data book for urgenservation 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 feas 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 divefsedate, 35 rodent species2ff 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 numbe¥ietnam's rodent fauna. Thsdill does not
exhausthe list of rodent species in PNKB Nfore species will surely be added to the list in future
surveys.

Rodent fauna is poorly investigated in most of
species humber recorded in some limestone protected areas which have been the salgtetlpf

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.

Species
35;
30
25 1
201
151
10

5.
O.

NN N NN\

CP XN BM TD XS VQ PNKB

Figure 4. Number of rodent species remrded in some protected areas
(CP - Cuc Phuong NP (Ninh Binh Provinc&N - Xuan Nha NR (Son La PRM - Bach Ma NP
(Thua Thien Hue)TD -Tam Dao NP (Vinh Phuc)y/Q i Vu Quang NP (Ha TinhBB 7 Ba Be NP
(Bac Kan),PNKB i PNKB NP (Quang Binh)CP: after Le Trong Dat 200%N: Nguyen Xuan Dang
et al. 2011BM: Le Vu Khoi et al. 2005TD: Nguyen Xuan Dang et al. 2006$S: Nguyen Xuan
Dang et al. 2006/Q: Korzun et al. 2001BB: Le Trong Trai et al.200£NKB: this study)

Insectivore fauna inVietnam is very porly studied. This studyecorad only 5 species of
Insectivores in PNKB NP. It is very likely that future surveys will add more specidetbst of
insectivore speciest PNKB NP.

Six (6) rodent species of high conservation concezrewecorded in PNKB NPTéble 1 and Table

11). They are nationally endangered (listed in the Vietnam Red Data Book) and 2 ofRaerfa (
bicolor, Laonasteaenigmamusare also globallythreatenedor near threaten@idted in the IUCN

Red List IUCN, 2019. Fortunately, three (3) of therR&tufa bicolor Belomys pearsonii, Petaurista
philippensi$ were relatively common in thesurvey sites. Two (2) other specieBetaurista
eleganandylopetes alboniggrwere very rare in thesurvey sites and also in max the protected
areas of Vietnam. All these information highlight the utmost importance of PNKB NP in conservation
of rodent endangeregecies, not only for the natiphut also for the global community.
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Laotian Rock Ratl(aonasteaenigmamusis avery special case. This is mystery species is endemic
to the Annamite Karst ecosystems and its proteatmmserve an ancient mammalian family, the
Diatomyidae. So farhis species has been found onlyaifew localities in Khammoune Province of
Lao PDR anchow, with this study, in th&huong Hoa commune of PNKB NP. Tip®pulation size
and also ecological gairements are still poorlgnown, but all their known populations (both in Lao
and Vietnam) are facing very high hunting pressure (Aplin et al. 2008, Vu Ngoc Thanh 2011).

7.1.3Status of large mammals and primates

The camera trap survey effort in three area of Hoa Son, Thuong Hoa and Xuarcdmauohine
photographedL76 pictures that confirm the presence of at least 17 species of mammal in PNKB
National Park. Among the mammal species recqgrdédee species have high conservation

i mportance, being |isted i n bAonamie $trip&iNRabbit, Beard Vi et
Macaque and Giant Blackg8irrel. No important ungulataish as Saola, Muntjac, deests, bears,

or pangolins were recorded by the cameras. The result indicated a low density of large mammals in
PNKB national park, with dimited humber of individuaof all species in all survey areasThe
prevalence of hunters and snaring suggests an obvious explanation for why densities should be so
low. However, thescarcityof watersourcesduring the dry season in these karstic lebihay 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 tedoglow in the surveyed areat the very most, a total

of 66 knf was sampled at the 21 listening posts, Owlyrf(4) groups were detected. The area
sampled is certainly lower than this estimate, amiesgroupsand individualsmay not have called
during he shortsurveyperiod however, the results taken together indicate that the density of gibbon
groups in the area sampled cannot be less than 6 groups in 108dswming an average group size

of 2.5, this would imply a minimum density of 15 individuaisl00 knf.

This estimate is an absolute minimum number of the gibbons in the samplétereatual number

may be an order of magnitude greater than thisvever,even sothe densities would bgery much

lower than previous densities detected in BNKP in the earth hills area around U B (TrongDat

et al., 2009). Thapreviouscensus covered 7.7 kmand recorded approximately 41 gibbon family
groups with at least 113 individuals in all, of which 37 groups with at least 101 indivicheae
recorced inside the PNKB NRnd another 5 groups with at least 12 individuals were recorded in the
bufferzone of the ParkThese numbers can be considered the absolute minimum number of
individuals in the U Bo area.

Clearly, the density of gibbons in the samatea is very much lower than in the U Bo area of the
Park.Two possible hypothesesuld explainwvhy this is the casé-irst, the habitat in the areampled

in this surveyis largely karst forest, and this habitat may be suboptimal for gibbdime high
densities oNomascu sikgibbons previously documentedlitbo were living in forest oearth 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 Whmost 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 Parkdunting would also explain the very low rate of calling by gibbons, as gibbons are
known to decrease calling rates in areas subject to hiinTihg observation of gibbon skin trophy
reportedly obtained from an area inside ek confirms that hunting has beenthreat to the
gibbons, despite their protected status in Vietnam.

“ ¢.f. Nijman, V. (2001) The effect of behvioural changes due to habitat disturbance on density estimateion of
rain forest vertebrates, as illustratagdgibbons (Primates: Hylobatidae). The Balance between Biodiversity
Conservation and Sustainable Use of Tropical Rain Fogst217224.
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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, intmgers i
area, timber cutting, honey and NTF®lecting, agricultural fields ahdomestic 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 Sitage trapping and hunting
seems to have reached a professional lethed hunting continues yeaound, and trapped and hunted
animals were continuously transferred to villages watdilers where they would be purchased and
forwarded on. In addition, hunting bullets and snare trapping supplies are very accessible in the local
villages, which indicatthow common hunting may be and how open the activity is in the area. Wild
meat wasalso sold relatively openly in some local restaurants, including protected species: douc
langur, macaque, serow and ci&/etere observed and were advertised to the team in Hoa Son.
Huntingintensityseems to increase #ge animals become more scarce,dusethe price of hunted
animalsincreasesas a result of scarcity. We found that hunters generally have very little ffear o
interventions or arresrom any law enforcement agencies.key species of great concern, the
Laotian Rock Rat is seriously threakd by the snaring tidties of local residentsboth in Thuong

Hoa Commune and Hoa Son Commudee to a strondpcal tradition of trapping rats for food in

these areas

lllegal logging is the second most serious threamtmmalbiodiversity in the Rark. Evidence for

logging such as felled treetymber piles,and loggers were observed commonly in all three areas.
Dalbergia tonkinensisc ol | ect i on was al so very common as
extraordinary levels, and it attracts a many local people searching and harvesting this species. The
logging seems quite easy in these arkmged lumbeis stored in the forest and on tsanear local

villages openly without any intervention from rangers. Clsaiws 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 iteftat Wéthin

the Park, cattle grazinggas found only inthe Hung Dang area but was quite serious théiee
grazing is a violation of park regulations. Domestic animals could be strong competitors for wildlife
in terms of food and grazing areas, as welbaing a source of disease.

By one assessmerthe Hung Dang area tahe highest threat levélithough there is no sign of
logging, forests have been much degraded, converting them into mixed bamboo forests. Hunting and
cattle raising are the most sariothreats in this area. The Hang En area had the second highest threat
level. Tall forests remain there but valuable trees have been removed and lwqtiitg intensive.

The Ma Rinharea haghe 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 recomnendations for Phong Nha Ke Bang National Park and the atigsom the
Bufferzonecommunitiesaround the Park to improve conservation management:

Active law enforcement patrols An active patrol routine will be vital to reduce the snaring and
logging n 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, particyldodcusing 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
carefuland weltdesigned 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 kéega@nd

fined for violations. Serious cases should be brought to trial, which will have a strong effect on others
involved in this illegal activity. Hective wildlife trade control will make a big contribution to
wildlife protection in the park. When théemand 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 villagesales of cablesised for
snaring, ofbullets and of chainsaws 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
supplyof cables should be strictly controlled and monitored, suchpiaple should not be allowed

to purchasemore than 3 bicycle brake cablas 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 requé 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 ldidentrade

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 suppliemre 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 improvelirement 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 highRoedst 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 exgrience 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 educationieities 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 issugof biodiversityconservationn PNKB NP, as well as of the consequences of illegal

actions sch 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 raipee o p| e 6 s uanbdoeurts t tatonasdrmtgn kald@ndaboutthe

i mpact of hunting on t he P aanktormakedhemm awargtobdaivéy a mé s v
and thepenaltiesor violating them.

Training of rangers and park staff: Although several training sessions wereorgamid f or t he pa
personnel in the last few years (by FFI, the Vietraemman 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 impewmeent. 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, compaasd GPS, and many have poor orientation while working in the

forest. Perhaps these weaknesses are the rifedaangers avoigatrols particularly in deep areas of

forest. Regular training on use of field equipment &orést field craft isstrongly reommended.
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These skills together with improved species identification training anddesitjned patrol routines
will certainly improve the impact of ranger patrols.

Information management A biodiversity monitoring and patrol database shoulddesigned 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 the perforamce of staff. This in turn isital 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, mamanalsinder great pressure and are
very rare. Continuous monitoring activity will help to verify rare speciesarptrk and also help to
track trends irtheir populations and the threats they face. With their neadpire@quipment and
skills, the staffof PNKB shouldbe able to activelgontinue the camera trapping survey activity.

Focus onthreatened mammal species In addition toenforcementctivitiesto control huntinga
monitoring programme should be initiated to monitor stadmsl trendsof the populatiors of
mammalandthethreasto their survivalCamera 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 bequity species for additional surveys andongoing monitorgygecial
conservation effort should be made to proteetendangered rodent speciéagdnasteaenigmamus,
Belomys pearsoniiHylopetes alboniger, Petaurista elegarRetaurista philippensisand Ratufa

bicolor).

Further study on new speciesThe remarkable discovery afionasteaenigmamusalls for further
study to understand its distrilio, ecology(microhabitat, foodactivity behaviour, reproduction,
etc.) andpopulation sizeand alsoto estimatesnaring pressuréanimal offtake)by local peopleAn
awarenesscampaigghould be initiated for residents of Hoa Son and Thuong Hoa Comimugaise
their understandirgf theémportance ofconservation othis specieg o stop trappingf this speats,
supportshould be provided to local people help themraise domestic animals for meas an
alternative terappingrats and other wildlifefor food.

Usethe composition ofrodent communities as monitoring indicator of forest condition Rodent
species composition and abundance indexesounterate, trapsuccesk andespecially, those d¥l.
surifer, should bemonitored as an indicator of thendition of theforests of PNKB NP.

Further study on less understood and endangered taxdessunderstood arehdangeredgpecies
should be given priorityor future research and monitoringor example, drther surveys should be
conducted tdully characterize thepecies 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 vikelbwn National Parksfdvietnam. The park is
one of the largest as well as most magnificent karst landscapes and with the highest
biodiversity richnessn Asia However, the park is also one of thre newly established
protected areas in the counaigd hasnany young and ingerienced 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 improvedThader
Nature Conservation and Sustainable uxgt Resource Management in Phong Nh&e
Bang National Park Region Project, Quang Bialseries of biodiversity surveys have been
implement in PNKB. As a prelude to the sursehortclassroom trainingwereundertaken

for selected PNKBstaffs, especially those involved in the biodiversity susvEpllowing the
classroom training, field practice was integrated in the biodiversity ssjrwdych allowed
trainees to join and learn necessary survey and field work skills.

Annex la.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 pragti

Training objective

e To review and understand information and status of small carnivore and loris in
Vietnam, especially species that occur in PNKB;

e To train rangers and technical staff on species identification techniques such as track
and signidentification and other skills needed for field identification of the small
carnivore and loris species;

e To introduce and train rangers and technical staff in survey methods, datasheets,
equipment and questionnaires that will be used for the survey;

Training 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 wergetizd 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 esdmitiaequipment for small carnivore
diurnal and nocturnal surveys.

Trainers also provided reading materials, such as béieldguidesand other related reports
on small carnivore and loris in Vietnam and Phong Nha Ke Bang.
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Trainee and trainer alsspent 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 yeas 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
smal | carnivore and |l oriso t osuvepngde@meeand di ur
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 aadreleording 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
necessarynstruction 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 fithess. This critical advantage has allowed the team to
complete the survey succédly, 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 idemifan, 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 isswas 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 attitndet@ok responsibility for the assigned
tasks, and more importantly, had willingness to leallthe assessment is summarized in
Table 1.

Table 1. Review of trainees

Name Fitness Responsibility] Motivation | Learning | Task compliment
ability

TranThe 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 methotbgy of Insectivore and Rodent surveys was conducted agkugbist
2011, just beforéhemain field survey. Ten (10) staff of PNKB NP attended this training. The list of
Report onsurveys ofnammalsgibbon and lorisesf Phong Nha Ke Bang
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participants is shown in Table2. Schedule of training is shown in Talil8. Training materials

were compiled int@ smallmanualnamed "Methods diodiversity survey on small mammals
(Insectivores and Rodents)" andtdbuted to each participant prity thebeginningof thetraining
day.Training was conducted the meeting room in PNKB NP headquarter. Training materials were
presented itheform of power presentationg.he following training topics were delivered to trainees
by Assoc. Prof. Dr. Nguyen Xuan Dang:

1. Why should study Insectivore and Rodent Biodivefsity

2. Overview of Rodent fauna in Vietnam (taxonomy, general features of morprasidgy
ecology)

3. Overview of Insectivore fauna in Vietham (taxonomy, general features of morphology and
ecology)

4. ldentificationguidancand brief ecology of key rodent and Insectivore species

5. Trappingmethosgt Trap use, traprrangementhanding and treatmensf specimens, making
animaldescription notes and taking baseline measurements, taking DNA saspplesmen
preparationrecording in datasheetscgt

6. Transecsurvey methods: transect making, tracking tramssdaiect animal observation,
indirect observation of animal signs (tracispppings vocalization, etc.), taking notes of
habitat and animal observations, recordindatasheets.

7. Spotlight survey: tracking transect, direct animal observation, takieg ebhabitat and
animal observations, recordiimgdatasheets.

8. Using field equipment: map, GP&mpassbinocular, digital camera

9. Method of data analysis: species diversgiycounterates, trasuccessmappingspecies
recordsetc.

10. Brief theory of threat assessméanit conservation

11. Thred records an@ssessment methods (scoring for threat ranking)

12. Explanationof field survey workplan and responsibilégsignments

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 &wkcue, PNKB NP

4, ni nh Hong T| 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 &wbkcue, 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 Hugn Forest Protection Devision, PNKB NP

Table 1-3. Schedule of training
"Methods of biodiversity survey on Insectivores and Rodents"

Time Activities
8:00 - Openng speech by Mr. Dinh Huy Tii Director of Centre for Science
Research and Rescue, PNKB NP
8:05-9:00 - Why shouldwe study Insectivore and Rodent Biodiver8ity

- Overview ofRodent fauna in Vietnam (taxonomy, general features of
morphology and ecology)
- Overview of Insectivore fauna in Vietham (taxonomy, general features of
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morphology and ecology)

9:00-9:30 - Identification features and brief ecology of key rodent and Inswetispecies

9:307 10:00 Coffee bre&k

10:001 11:00 |- Trapping methosl Trap use, traprrangementhandle and treatment of
specimens, making animal description notes and taking baseline
measurements, taking DNA samples, specimen preparation, recording in

datasheetstc)
11:007 12:00 |- Using field equipment: map, GP&mpassbinocular, digital canra
12:00-13:30 Lunch
13:3014:30 - Identification guidnce and brief ecology of kegodent and Insectivore
speciegslide show)
14:30-15:00 - Transecsurvey methods: transect making, tracking transect, direct anima

observation, indirect observation of animal signs (tragigppings
vocalization, etc.), taking notes of habitat and animal observations, recorg
in datasheets.

- Spotlight survey: trddng transect, direct animals observation, taking note
habitat and animal observations, recordimdatasheets.

15:0015:20 Coffee break

15:2071 16:00 |- Method of data analysis: species diversiycounterates, trasuccess
mappingspecies records etc.
16:0016:30 - Brief theory of threat assessméntased conservation
- Threat records and assessment methods (scoring for threat ranking)
16:30:17:00 - Explanationof field survey workplan and responsibiligsignments

- Questions &Answers

Evaluation All trainees were highly interested the training materials. Rparation ofthe training
room and teaching facility was good. One day was too short for trainees to maéaimntsurvey
skill, however, it helpdthem to get some general knowledge about Insectivore and rodenttfaina,
importance btheir study and conservation and some acquaintance with survey methodology.

After training, Mr. Nguyen Thanh Binh froiine Centre for Science Research and ResaueMr.
Nguyen Thanh Huyen froRorest Protectioivision joined the main survey for further training in
the field. During the survey they showecdigh responsibility andvere actively involvedinsurvey
activities. Mr. Binh was a careful and skillfperson He learned survey techniques fast and could
independently carrgut some activities such as fiimg) thebeg place to set traps, propettanding
captured animals and heigin specimen preparation. During transect survey he éeahow to
search for amals and collechecessary information/datAs ranger, Mr. Huyen show more interest
and better skill in deteicin and recorihg signsof threat

Recommendation The trainees need more training to conduct any survey and monitoring activities.
Taxonomic dentification of rodents and insectivores is very difficoit frainees. They need much
moretraining, good identification manuals anebrefield practice inthefuture.

Annex 1c.Training for Gibbon Surveys and Monitoring

In accordance with the projecequirements 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, tioiuration, etc.)
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5. Gibbon survey methodsi) preliminary interviews; ii) field survey techniques (listening and
observation methods)
6. Data recording and reporting

Guidelines for selection and management of campsites, reducing environmental impacyr teigeth
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 diegarconservation, 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 equipmentnavigation, surveplanning, 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 thend 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, duragéti), Additionally, trainees

also improved their general field skills (including camping skills, equipment care, and behaviours of
field surveyors, health and safety in the field).

Furthermorefor thet r a i insguet®in note taking; report writing drield 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 appropriateaterials and equipmertable 4 provides a summary evaluation of

each trainee.

Table 1-4 List of traineesfor gibbon survey and evaluation

No | Name Position Evaluation

11. | Tran Ngoc Anh| Centre for Science Research g Good
Rescue, PNKB NP

12. | Nguyen Thanh Centre for Science Research § Good

Binh Rescue, PNKB NP

13. | Nguyen Viet| Centre for Science Research g Good
Doai Rescue, PNKB NP

14. | Dang Ngoc| Centre for Science Research g Excellent
Kien Rescue, PNKB NP

15. | Le Thuan Kien| Centre for Science Research g Good
Rescue, PNKB NP

16. | Le Vinh Le Centre for Science Research g Excellent
Rescue, PNKB NP
17. | Tran Mung Centre for Science Research g Excellent

Rescue, PNKB NP

18. | Nguyen Tri| Centre for Science Research g Excellent

Phuong Rescue, PNKB NP
19. | Pham Van Sau| Forest Protection Devision, PNK| Good
NP
20. | Pham Kim| Centre for Science Research g Good
\Vuong Rescue, PNKB NP

Annex 1d.Recommendatiors for future training
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More training is recommended for all staff of PNK¥t only academic theory but also practical

training are needed and "on the job training” would be the best way to achieveguase

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 shoufdgreved. The

following steps will be training on biodiversity survey, data analysis, and reporting. If the
training is undertaken seriously it wild.l cer
as well as conservation results in the area.

Report onsurveys ofnammalsgibbon and lorisesf Phong Nha Ke Bang
-6-



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 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 t0"™® Septembe

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
X Y (m)

Ma Rinh Camp | Ma Rinh(Hoa Son 0591326 1958490 650
Com.)

Hang En Camp | Hang En (Thuong Hoa 0605048 1949015 270
Com.)

Hung Dang Hung Dang (Thuong 0614259 1951077 340

Camp Trach Com.)
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Annex 2c. Trapline location and trapping effort of insectivore and odent survey

Survey Site Coordinates Altitude Habitat Number Number Trap e_ffort No.of species & specimens
(UTM/WGS84) (m) of traps | of night | (trap.night) trapped
Ma Rinh
Trapline 1 0592167; 1957985 530 Primary evergreen forest 60 5 300 Insectivores2 species, 2
Trapline 2 0590372; 1958778 620 Lowland forest & Karst forest 40 5 200 specimens
Trapline 3 0591708; 1958695 512 Primary evergreen forest 50 5 250 Rodents 14 species, 23
Trapline 4 0591107; 1956825 1200 | Primary karst forest 50 4 200 specimens
Total 1 200 950 16 species, 26 specimens
Hang En
Trapline 1 0605206; 1958798 270 Primary evergreen forest with 65 5 325 Insectivores1 species, 1
selected timber removal specimens
Trapline 2 0606034; 1947586 310 Primary evergreen forest with 65 5 325 Rodents13 species, 33
selected timber removal specimens
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
Trapline 2 0614345; 1950718 350 Secondary evergreen forest 46 5 230 Insectivores1 species, 1
_ mi_xed with bamboos specimens '
Trapline 3 0614638; 1950217 510 ]I;’)rrlgs?ry evergreen forest Karst 54 5 270 Rodgntslo species, 26
Trapline 4 0613541; 1949856 518 Primary evergreen forest & kar 50 4 200 specimens
forest
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 pEejg En area in Thuong Hoa Commune (NP extension pdrthg Dangare in Thuong
Trach Commune (NP core zone)
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Annex 2d. List of transects for rodent survey and effort of transect survey

Coordinates Length Transect length covered
Transect (UTM/WGS 84) (km) Habitat (km)
name Starting Ending By daytime | By night
point point survey time survey
Ma Rinh
MR 1 0590988 | 0590166 34 Primary karst 3.4 x 2 times
1958273 | 1956477 forest =6.8
MR 2 0591207 | 0589526 3.2 Primary karst 3.2 x 2times
1958586 | 1958398 forest =6.4
MR 3 0591469 | 0590173 4.3 | Valley tall forest | 4.3 x 2times| 2.7 x 4 times
1958720 | 1959463 =8.6 =10.8
MR 4 0591635 | 0593180 3.8 | Valley tall forest | 3.8 x 2 times | 2.5 x 4 times
1958460 | 1958189 =7.6 =10.0
Total: 29.4 20.8
Hang En
HE 1 0606828 | 0603904 3.7 | Valley tall forest | 3.7 x 4times| 2.3 x 4 times
1946740 | 1950499 with selected =14.8 =9.2
timber cutting,
agricultural field
HE 2 0605240 | 0603479 3.1 | Valley tall forest | 3.1 x 2 time
1948306 | 1947295 with selected =6.2
timber cutting and
karst forest
HE 3 0605658 | 0607124 3.6 | Valleytall forest | 3.6 x2time | 2.5x 4 times
1948411 | 1946424 and karst forest | =7.2 =10.0
Total: 28.2 19.2
Hung
Dang
HD1 0614209 | 0613228 3.3 Valley tall forest | 3.3 x 4times| 2.7 x 2 times
1950483 | 1949961 & Karst forest =13.2 =54
HD 2 0613924 | 0612163 3.8 | Valleytall forest | 3.8 x 2times| 2.4 x 2 times
1950701 195052 & Karst forest =7.6 =4.8
HD 3 0614209 | 0615304 4.4 Secondary tall 4.4 x 2 times
1950483 | 1950737 forest mixed with | = 8.8
bamboos
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 | A Training staff members of PNKB NP on techniques of Insectivore and Ro
survey

26 Aug, 2011 | A Logistic preparation for fielsvork

A Travel to Dang Hoa village (Hoa Son Commune) and hiring local labor

assistants

27 Aug, 2011 | A Travel from Dang Hoaillage toSurvey site | (Ma Rinlarea)

28 Aug to 2 . . .

Sept 2011 A Fieldwork in Ma Rinharea

2 Sept, 2011 | A (Afternoon) Travel from Ma Rinlarea to Son Trach Commune

3 Sept, 2011 | A Specimen care and logistical preparation

4 Sept, 2011 | A Travel from Son Trach CommuneBan On Village (Thuong Hoa Commune
and hiring local labor assistants

5 Sept, 2011 Travel from Ban On village to Survey site 2 (Hang En area)

61 11 Sept. Field work at Hang En area

11 Sept, 2011

Travel from Hang En area to Son Trach Commune

12 Sept2011

Specimen care and logistical preparation

13 Sept, 2011

To [To B0 Do [

Travel from Son Trach Commune to Thon 4 Village (Thuong Trach
Commune) and hiring local labor assistants

14 Sept, 2011

Travel from Thon 4 to Survey site 3 (Hung Dang area)

157 20 Sept.

Field works at Hung Dang area

20 Sept, 2011

Travel from Hung Dang area to Son Trach Commune

21 Sept, 2011

Specimen care & Preparation of preliminary survey report

22 Sept, 2011

Reporting PNKB NP managers on preliminary survey results

Travel from Son Trachommune to Dong Hoi City

23 Sept.

o o (Do o (Do Do Do B>

Reporting to PMU of PNKB Project on preliminary survey results

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

O (09 3TJ Q w =0 Q)
5 28| 3 S g ok 3
=) S0 S @ o
8 82 @ g g &
T 2 > ? 2 o
2 © o8 g
('_I; n
o
Primary Flat Track of
forest , narrow Track of selecting Nguyen PhUn
M1 | 8331 Marinh | 9991285) 610 | 180/60cm| earth hill | alleywith | civetand| loggingfor | Ng' ¢ “*2/| 30| 30 | Good Intact | Minh
2012 1958357 2012 N
and year round| macaque| more than 5 Tuan Hung
stream stream years
Primary Narrow Track of
Likely selecting Nguyen PhUn
6/13/ . 0591584 forest , and flat - N 7112/ .
M2 2012 Ma Rinh 1958249 608 | 310/50cm next to valley, I?gcakrd rlr?grgé?hgazog ¥u%n c 2012 30 | 12 Good Intact |Iil/llljrr;h
limestone | earth hill 9
years
Narrow : LC .
. Track of | No evidence | Nguyen Battery Intact, PhUn
M3 %1132/ Ma Rinh gggéggg 632 | 315/50cm Iigrrl;z;y %r;ﬁglat animal of human Ng ¢ ;/01122/ 30 dI(Daa dead with | water got | Minh
Y path impact Tuan water in the case| Hung
earth hill d
Narrow . LC Intact .
. No evidence | Nguyen ! PhUn
M4 6/13/ Ma Rinh 0592072 623 | 40/60cm Primary and flat | No tr_ack of human Ng ¢ 7112/ 30 D Battery battery Minh
2012 1958001 forest valley, or sign . 2012 dea dead was N
g impact Tuan Hung
earthhill d shaken
Ridge ..
. Nguyen PhUYn
6/13/ . 0591727 Primary between | Notrack | Selected log N 7112/ .
M5 2012 Ma Rinh 1958388 637 310/60cm forest two or sign and old trap Ng ¢ 2012 0] 12 Good Intact Mlnh
. Tuan Hung
mountains
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Secondary| Narrow Nguyen nin
M6 6/13/ Ma Rinh 0591406 630 | 330/60cm forest and flat Notr_ack Selected log Ng ¢ 7/10/ 28 | 168 Good Intact I—ioang
2012 1958500 after valley, or sign and old trap 2012 -
; : Tuan T u bl
logging earth hill
. Narrow . .
Primary Some light Nguyen ni nk
M7 6/13/ Ma Rinh 0484969 622 | 155/60cm| forest and and flat Notr_ack impact from Ng ¢ e 29 | 30 Good Intact Hoang
2012 1958844 valley, or sign 2012 =
wood land . human Tuan T u bl
earth hill
. Narrow . .
Primary No evidence | Nguyen ni nk
M8 6/13/ Ma Rinh 0484762 682 | 350/60cm| forest and and flat Notrack of human Ng ¢ 7 29 | 30 Good Intact Hoang
2012 1958996 valley, or sign . 2012 »
wood land . impact Tuan T u bln
earth hill
. Narrow . LC .
Primary Some light Nguyen ni nk
6/13/ . 0484425 andflat No track | . . 7/11/ D Battery N
M9 2012 Ma Rinh 1959046 661 | 170/60cm| forest and valley, or sign impact from Ng ¢ 2012 29 dea dead Intact Hoang
wood land . human Tuan T u bln
earth hill d
Intact,
Primary . No evidence | Nguyen on/off ni nHh
M10 6/13/ Ma Rinh 0484244 647 | 180/60cm| forest and Fairly flat Notr_ack of human Ng ¢ e 29 | 76 Good button Hoang
2012 1959104 area or sign . 2012 =
wood land impact Tuan does || Tubln
work
. Narrow . . LC .
Primary Animal No evidence | Nguyen ninht
M11 6/14/ Ma Rinh 0589996 620 | 215/60cm| forest and and flat path to of human Ng ¢ e 29 D Battery Intact Hoang
2012 1958850 valley, . 2012 dea dead -
wood land . water impact Tuan T u bln
earth hill d
. Narrow . . .
Primary Animal No evidence | Nguyen ni nhk
M12 6/14/ Ma Rinh 0589816 617 | 180/60cm| forest and and flat path to of human Ng ¢ e 29 | 24 Good Intact Hoang
2012 1958983 valley, : 2012 %
wood land . water impact Tuan T u bln
earth hill
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Primary Narrow No evidence | Nguyen ni nk
M13 6/14/ Ma Rinh 0589551 634 | 0/60cm | forestand and flat Notr_ack of human Ng ¢ 2l 30| 72 Good Intact I—ioang
2012 1959173 valley, orsign . 2012 =
wood land . impact Tuan T u bln
earth hill
Flat area,
Primary in narrow | Animal . Nguyen Lost and ni nk
M14 6/14/ Ma Rinh 0589440 578 | 220/60cm| forestand| mountain | pathto Old trap line Ng ¢ 2l 30 | Lost Lost destroyed | Hoang
2012 1959333 . (2-3 years) 2012 =
wood land with water Tuan by human| T u bln
stream
Flat area, LC
Primary in narrow No evidence | Nguyen ni nk
M15 6/14/ Ma Rinh 0589561 598 | 0/60cm | forestand| mountain Notr‘ack of human Ng ¢ 72 30 D Battery Intact Hoang
2012 1959308 - or sign . 2012 dea dead -
wood land with impact Tuan d T u bln
stream
Primary . Old logging Nguyen Lost and ni nHh
6/14/ . 0589653 ridge on | No track X . 7112/ N
M16 2012 Ma Rinh 1959434 635 | 170/60cm| forest and earth hill or sign sign (57 Ng ¢ 2012 30 | Lost Lost destroyed | Hoang
woodland years) Tuan by human| T u bln
Primary No evidence | Nguyen ni nHh
M17 6/14/ Ma Rinh 0589800 630 | 40/50 cm| forest and Narrow Notr_ack of human Ng ¢ 2l 30 | 56 Low Intact Hoang
2012 1959144 valley or sign . 2012 battery >
woodland impact Tuan T u bln
Ridge
6/14/ 0590002 Primary bettx/\f " | animar | Noevidence NNgléy‘enc 7112/ LDC Battery nint
M18 2012 Ma Rinh 1959134 657 | 340/60cm| forest and mountains, path o_f human Tuan Dol 2012 30 dea dead Intact Hoang
woodland impact T u bln
and slope Tuoc d
side
o Primary : . PhUn
6/13/ Lu nd 0591503 Ridge two | No track | New logging 7/11/ ;
M19 2012 H.a S 1958257 681 | 120/60cm| forest and mountains | or sign tracks Do Tuoc 2012 29 | 42 Good Intact Mlnh
woodland Hung
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Old snare

LC

Hang . trap line on . . PhUn
6/14/ as 0591268 Primary : Animal New loggig 7/10/ D Battery .
M20 2012 Il u ng 1958707 681 | 160/50cm forest earth h|I_I, path tracks Do Tuoc 2012 28 dea dead Intact Ml\nh
Shn stream in Hung
) d
both side.
Slope side
Dong nui Primary on earth . No evidence PhUn
M21 3/01{12/ hang | gggéggé 670 | 40/60 cm| foreston | hill, stream Ang?:' of human Do Tuoc ;61112/ 29 | 54 Good Intact Minh
H-a S earth hill in both P impact Hung
side
D6ng nui Primary | Slope side : PhUn
M22 2/01142/ hang | ggggggg 718 | 180/60cm| forest on on earth I\i)or tsriazk Ne\;\;allggsgmg Do Tuoc ;61112/ 18 | 54 Good Intact Minh
H-a S earth hill hill 9 Hung
Low LC .
M23 6/14/ Iuét:angHéa 0590828 240 | 40/40cm Primary mountain | No track | Old logging Do Tuoc 7/11/ 29 D Battery Intact II?/Ii';hq d
2012 9 1959721 forest with or sign tracks 2012 dea dead N
Shn Hung
stream d
Dong ndi Low LC Intact, PhUn
6/14/ 0590191 Primary mountain | No track | New logging 7/11/ D battery .
M24 2012 hang | 1959269 748 | 310/50cm forest with or sign tracks Do Tuoc 2012 29 dea Good was Ml‘nh
H-a S Hung
stream d shaken.
Slope side .
nfu K i , Ph Un
6/14/ e 0590569 Primary on the No track | New logging 7/11/ .
M25 2012 CH P~ €l 1950038 7311 5/60cm forest mountain | or sign tracks Do Tuoc 2012 29| 36 Good Intact Mlnh
a s Hung
to water.
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. ridge . Ph 4n
6/14/ H- a s| 0590670 Primary - ! No track | New logging 7/11/ .
M26 2012 | minh hoa | 1958850 696 | 160/50cm forest fairly flat or sign tracks Do Tuoc 2012 29 | 18 Good Intact Mlnh
area Hung
" . Ridge . LC o
D6ng nui . New logging PhUYn
M27 6/14/ hang | 0591446 680 | 45/40cm Primary between | No tr_ack tracks and old| Do Tuoc e 29 D Battery Intact Minh
2012 1958276 forest two or sign . 2012 dea dead N
H-a S trap line Hung
streams d
6/14/ Fi/?gcr;] \?a 0591925 Primary | FAMyflat 1o ek Otlgéigg:;g 7110/ Phdn
2012 Marinh | 1958461 651 | 180/60cm foresty area, with or sian evidence of | Do Tuoc 2012 28 | 36 Good Intact Minh
m i stream 9 rattan Hung
; collection
. Fairly flat . LC .
Primary . No evidence PhYn
M29 6/14/ Ma Rinh 0590240 651 | 40/60 cm| foreston area in | No tr_ack of human Do Tuoc el 30 D Battery Intact Minh
2012 1958994 ! narrow or sign : 2012 dea dead N
earth hill impact Hung
valley d
Primary No evidence LC ni nk
M30 6/14/ Ma Rinh 0590490 665 | 50/50cm | foreston Fairly flat | No tr_ack of human Do Tuoc 2l 30 D Battery Intact I—ioang
2012 1958864 ! area or sign : 2012 dea dead >
earth hill impact d T u bln
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 wtdtected (intact, affected by human or animal, destroyed, lost)

Annex 2g Detail information on camera trap survey in Da Lat, Thuong Hoa commune

3| 8| g | 88 |sg| 28 | B § | 2320 220 | @ | °3% !EF83 8% |88 &8
o | & | &2 | 5| &2 | & | & | S°8|2°8| & | z°|g92d:5 (53| %3
& 5 = 2| =& 2 5 = 2 = | = & Sd 58 %3 S =
light Tr fn
m1 | 18/7/'| Thung Ba| 0597965 538 | ., ngergtriin Flatvalley | ackof | impact | LeVang | g;10619 2o | 7g | BAUEY | piaee| M-,
2012 Roong 1950163 m earth hill Y| wild boar from Dung dead Nguy,
human Ph€hr
18/7/ | Thung Ba| 0598052;| 554 Evergreen track of |rl1iwgr:ct Le Van Batter My &
M 2 9 ' 230/30cm | foreston | Flatvalley | - P 91 8/10/2012| 22 | 13 Y| Intact Y
2012 Roong 1950109 m earth hil wild boar from Dung dead Phuong
human
. Evergreen Unidentified | Often be
M3 19771 Thqu 0597427; 332m | 05/40cm | foreston | Flat valley mammal impacted Le Vang 8/11/202 | 22 | 18 Battery Intact My &
2012 | Bimbim | 1953062 . Dung dead Phuong
earth hill track by human
Evergreen
18/7/ | Th un g| 0597767, Slope of track of old snare | Le Vang Battery My &
M4 2012 ¢ h BIt| 1950342 524m | 290/30cm gﬁﬁtkﬁn earth hill wild boar trap lines Dung 8/10/2012| 22 | 454 dead Intact Phuong
. Evergreen| Closeto | Unidentified| Often be
M5 1977/ Thqu 0597033, 338m| 160/30cm | foreston | limestone mammal impacted Le Vang Lost My &
2012 | Bim bim 1952714 . . Dung Phuong
earth hill mountain track by human
Evergreen| Closeto | Unidentified light
M 6 1977/ T h ung) 0597219, 417m | 190/40cm | foreston | limestone mammal Impact Le Vang 8/11/2012| 22 | 228 Battery Intact My &
2012 I Yt 1952527 ! . from Dung dead Phuong
earth hill mountain track
human
. Evergreen Unidentified | Often be
M7 197771 Thung) 0597162; 436m | 230/80cm | foreston Slope (.)f mammal impacted Le Vang 8/11/2012| 22 | 146 | Good | Intact My &
2012 I Yt 195238 ! earth hill Dung Phuong
earth hill track by human
light Nguyen
18/7/ | T h u n g| 0596909; Primary | Nextto dry track of impact My &
M8 2012 ¢ h blt| 1950722 515m | 330/60cm forest stream wild boar from ¥82ﬁ 8/10/2012| 22 | 68 Good | Intact Phuong
human
Report onsurveys ofnammalsgibbon and lorisesf Phong Nha Ke Bang -16-



no
. . Nguyen
18/7/ | Th un g| 0597036; Primary | Nextto dry track of evidence Battery My &
M9 2012 I 9t 1950450 498m| 180/50cm forest stream wild boar of human ¥8§g 8/10/2012) 22 | 42 dead Intact Phuong
impact
Close to no Nguyen
M 18/7/ | Th un g| 0596710; Primary . track of evidence Battery My &
10 2012 c h bIt| 1950670 531m| 165/50cm forest Ilmestor]e wild boar of human Ngoc 8/10/2012| 22 | 24 dead Intact Phuong
mountain . Tuan
impact
M | 18/7/| Thun g| 0597044; Evergreen| g e of | Trackof irlli%:ct Nguyen My &
11 | 2012 c h Bitl 1950892 554m | 270/20cm forestqn earth hill sm_aII from Ngoc | 8/10/2012| 22 | 114 | Good | Intact Phuong
earth hill carnivore Tuan
human
. Evergreen Nguyen
M | 1877/ Thun g) 0597724; | o0 | 60/50em | foreston | Nexttodry | trackof | oldsnare | "G o™ | g105q2 | 22 | 12 | Good | Intact| MY &
12 | 2012 ¢ h blt| 1950088 . stream wild boar trap lines Phuong
earth hill Tuan
track of no Nguyen
M 18/7/ | Thung| 0597017 Primary | Nexttodry| wild boar evidence Battery My &
13 | 2012 I 9t 1950094 530m | 530/50cm forest stream and of human ¥Sgﬁ 8/10/2012| 22 | 24 dead Intact Phuong
ungulate impact
track of
. wild boar .80 Nguyen Batt My &
M 18/7/ | Thun g| 0596939; s s Primary | Nextto dry - evidence attery y
16 | 2012 I 9t 1950369 ' 172r forest stream and Ilkgly of human Ngoc | 8/10/2012| 22| 24 dead Intact Phuong
pangolin . Tuan
impact
track
track of no Nguyen
M 18/7/ | T hu n g| 0596805; Primary Old snare . evidence Battery My &
17 | 2012 I 9t 1950512 557m | 183/50cm forest trap line wild b_oar of human Ngoc 10/8/2012) 22 | 12 dead Intact Phuong
and civet . Tuan
impact
track of no Nguyen
M 1877/ . 0596885; Primary . . evidence Battery My &
U
18 | 1012 ™ I 1951406 501m | 0/40cm forest Ridge wild b_oar of human Ngoc | 8/10/2012| 22 | 24 deal Intact Phuong
and civet : Tuan
impact
Close to no Nguyen
M 1877/ . 0596932; Primary . Track of evidence My &
U
19 | 2012 ™ I 1951548 483m | 150/50cm forest Ilmestor_1e civet of human Ngoc | 8/10/2012| 22 | 90 Good | Intact Phuong
mountain X Tuan
impact
. Evergreen Nguyen
M 18/7/ | T h un g| 0597696; Slope of track of old snare My &
20 | 2012 ¢ h bIt| 1950310 51im| 280/30cm | forest on earth hill wild boar trap lines Ngoc | 8/10/2012 22| 18 Good | Intact Phuong
earth hill Tuan
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5 . Evergreen Nguyen
M 18/7/ | thung Ba | 0598034; Slope of trackof old snare My &
21 | 2012 Roong 1949959 585m | 110/40cm | forest oN | earth hill wild boar | trap lines Ngoc | 8/10/2012) 22 | 60 | Good | Intact Phuong
earth hill Tuan
M | 18/7/ | thungBa | 0597966; Evergreen| g 56 of | Unidentified iriiwgr:ct Nguyen Batter My &
9 | 537m | 130/50cm | foreston pe mammal P Ngoc | 8/10/2012| 22 | 18 Y| Intact y
22 | 2012 Roong 1950252 . earth hill from dead Phuong
earth hill track Tuan
human
light
M 18/7/ | thung Ba | 0598127; 553m | 280/50cm ngergtri?\n Next to dry track of impact Le Van 8/10/2012| 22 | 20 Battery Intact My &
23 | 2012 Roong 1950146 earth hill stream wild boar from Dung dead Phuong
human
. Evergreen Unidentified | Agarwood
2A4 %?)/172/ n" | 359%7221?& 419m | 200/30cm | forest on S;?t%eh(i)l]; mammal | collection Lgu\gan 8/10/2012| 21 | 12 leétae(;y Intact P'\fnﬁfn
earth hill track track 9 9
track of no
M 19/7/ | Hung | 0596919; Primary | Nextto dry . evidence | Le Van Battery My &
25 | 2012 Cét 1952074 477m | 40/60cm forest stream \glr:(cji Ei(\)/aert of human Dung 8/10/2012) 21 dead Intact Phuong
impact
Close to track of no
M 19/7/| Hun g | 0596675; Primary . - evidence | Le Van Battery My &
26 | 2012 Cat 1951800 500m | 15/60cm forest Ilmestor_le wild of human | Dung 8/10/2012| 21 | 18 dead Intact Phuong
mountain ungulate .
impact
Close to no Nguyen
M 19/7/ | Hung | 0596611; Primary . Track of evidence My &
28 | 2012 Cat 1952007 505m | 162/50cm forest Ilmestor_1e mammal of human Ngoc | 8/10/2012| 21 | 78 Good | Intact Phuong
mountain : Tuan
impact
Close to track of no Nguyen
M 19/7/ | Hung 0596948; Primary . . evidence My &
29 | 2012 Cat 1951819 482m | 320/50cm forest Ilmestor_le wild b_oar of human Ngoc | 8/10/2012| 21 | 12 | Good | Intact Phuong
mountain and civet . Tuan
impact
track of no Nguyen
M 19/72| Hu n g | 0596620; Primary Old snare - evidence My &
30 012 Cat 1951503 487m | 135/60cm forest wrap line wild of human Ngoc | 8/10/2012| 21 | 54 | Good | Intact Phuong
ungulate . Tuan
impact
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Annex 2h. Detail information on camera trap survey in Ca ConrHung Tri, Xuan Trach commune

= o = o
5 EZ83 8% | 558 | &
@ S olgae| 2@ g3 3
8 2 & |3 &l < Q g %
> = = =7 =
2 = 2 g
2 5
Evergreen
forest on unidentified S
19/8/ L~ 0622877, 150/ . . Light impact Le V. Battery Nguyen
M2 2012 Céa Can 1947913 409 Z0em e{:xrth mixed | Slope side| mammal from human | Dung 9/17/2012| 28 | 24 dead Intact N. Tuan
limestone track
hill
Evergreen
forest on unidentified
19/8/ L~ 0623063 10/ . . Old camp and| Le V. Nguyen
M3 2012 C4 Can 1047837 404 70em earth mixed ridge mammal trail Dung 9/16/2012| 27 | 38 | Good Intact N. Tuan
limestone track
hill
Evergreen
forest on next to unidentified
20/8/ L~ 0624021 20/ ; . . Le V. Battery Nguyen
M5 2012 CaCan 1048247 339 50em egrth mixed Ilmestor_le mammal Old trap line Dung 9/15/2012| 26 | 12 dead Intact N. Tuan
limestone | mountain track
hill
Evergreen
forest on unidentified
19/8/ L~ 0623095; 340/ : . Old camp and| Le V. Low Nguyen
M6 2012 Céa Cén 1947546 418 60cm egrth mixed | slope side| mammal trail Dung 9/16/2012| 27 | 34 battery Intact N. Tuan
limestone track
hill
19/8/ 0623611; 60/ E(\)/reersgtriin ridge unidentified Old camp and| LeV Battery Nguyen
M8 2012 Cacan 1946986 452 80cm | limestone between mammal trail Dung 9/16/2012| 27 | 60 dead Intact N. Tuan
hill two valley track
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Evergreen

forest on )
19/8/ L ~a 0623486; 300/ . . Wild boar Old camp and| Le V. Battery Nguyen
M9 5012 CacCan 1947144 392 50em egrth mixed | slope side track trail Dung 9/16/2012| 27 | 18 dead Intact N Tuan
limestone
hill
Evergreen
forest on unidentified
19/8/ L ~a 0623329; o/ . . Old snare trap| Le V. Nguyen
M10 5012 CacCan 1947645 369 90cm egrth mixed Ridge mammal line Dung 9/16/2012| 27 | 48 | Good Intact N Tuan
limestone track
hill
Evergreen
. forest on unidentified
M1l 1978/ Céa Can 0623389; 385 40/ earth mixed ridge mammal Old snaretrap Le V. 9/16/2012| 27 | 12 Battery Intact Nguyen
2012 1947353 60cm . line Dung dead N. Tuan
limestone track
hill
Evergreen
forest on unidentified
19/8/ L~ 0623567, 260/ . . Old camp and| Le V. Low Nguyen
M12 2012 Céa Can 1947777 353 80cm egrth mixed | slopeside mammal trail Dung 9/16/2012| 27 | 48 battery Intact N Tuan
limestone track
hill
. unidentified
19/8/ L~ 0623745; 190/ Primary Old snare trap| Nguyen Battery Nguyen
M14 2012 Ca Can 198005 357 40em forest Flat valley mﬁ;lnkwal line N. Tuan 9/17/2012| 28 | 4 dead Intact N. Tuan
Met two
. Valley Track of . Lock
19/8/ 4 ~a 0624151, 300/ Primary ' . hunter with | Nguyen Battery Nguyen
M15 2012 Céa Cén 1947440 348 cm forest next to civets and AK-47 and | N. Tuan 9/16/2012| 27 dead broken, N Tuan
stream hog badger . Intact
hunting dog
No evidence
. e of hunting and
19/8/ | Thung khe | 0624513; 340/ Primary unidentified logging, but | Nguyen Nguyen
MI7| 2012 | chuc| 1946612 | #28| s0cm |  forest ridge mammal | oftenhas | N.Tuan| ¥10/2012) 27| 32| Good | intact | "y
human
occurrence
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No evidence
of hunting and

19/8/ L ~a 0623916; 125/ Primary . Track of logging, but | Nguyen Nguyen
M18 2012 Cacan 1947830 365 60cm forest ridge civets often has N. Tuan 9/16/2012) 27 | 32 | Good Intact N. Tuan
human
occurrence
M19 19/8/ | Thung khe | 0624661, 460 180/ Primary ridae um‘;?:::]f‘i:ld Some paths inl Nguyen 9/16/2012| 27 33 | Battery Intact Nguyen
2012 Ch Yc| 1946471 40cm forest 9 track the area N. Tuan 31 dead N. Tuan
No evidence
of huntingand
. next to Track of .
19/8/ 4 ~a 0623914; 220/ Primary . . logging, but | Nguyen Battery Nguyen
M20 2012 CacCan 1948116 343 40em forest Ilmestor_]e civets and often has N Tuan 9/16/2012| 27 | 18 dead Intact N Tuan
mountain | hog badger h
uman
occurrence
Woodland | Small hill .
19/8/ L~ 0623835; 120/ ) . Track of Old logging | Nguyen Battery Nguyen
M22 2012 CaCan 1947547 375 50em and primary in the civets track N. Tuan 9/16/2012| 27 | 18 dead Intact N Tuan
forest valley
No evidence
Woodland of huntingand
19/8/ | Thung khe | 0624372; 120/ . . Track of logging, but | Nguyen Battery Nguyen
M23 2012 Ch Yc| 1947212 370 50cm an?orrJéI;Tt]ary Slope side civets often has N. Tuan 9/16/2012) 27 18 dead Intact N. Tuan
human
occurrence
Woodland unidentified Heard one
19/8/ | Thung khe | 0624485; 60/ . . . Nguyen Battery Nguyen
M26 2012 ChUcl| 1946921 318 60cm and primary Ridge mammal hunting gun N. Tuan 9/16/2012| 27 | 18 dead Intact N. Tuan
forest track shoot
Notes: As above.
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Annex 2i. Gibbon Listening Posts set up during the field survey

Listening Post | Co-ordinates Elevation Locality name Note
(LP) (Use WGS 84 Mag (m) (Date of survey day)
Datum
LP No | LP name
1. |LPO1 0614644 E 694 Hung Ngoai 24-25/8/2011
1950235 N
2. | LP 02 0612569 E 394 Hung Ha Ca Tot 26-27/8/2011
1948004 N
3. | LP 03 0611677 E 281 Hung Khe San 27-28/8/2011
1945581 N
4, | LP 04 0607622 E 629 Hung NuocMat 28-29/8/2011
1944658 N
5. | LP 05 0605773 E 534 Hung Ha Gai 29-30/8/2011
1947174 N
6. | LP 06a 0605521 E 282 Ha Cong Vien 30-31/8/2011
1951908 N
7. | LP 07 0608462 E 454 Dinh Thang 1-2/9/2011
1953483 N
8. | LP 06b 0608462 E 554 Khe Nuoc Lan 31/8-2/9/2011
1953083 N
9. | LP 06 0615442 E 658 Khe Nac 22-23/9/2011
1944332 N
10| LP 07a 0613384 E 623 Khe Cha Khe 24-25/9/2011
1940135 N
11| LP 07b 0618885 E 680 Khe Vinh 25-26/9/2011
1941198 N
12| LP 08 0619363 E 690 Khe Nhom 27-28/9/2011
1945751 N
13| LP 09 0621637 E 429 Khe Cung 28-29/9/2011
1948422 N
14| LP 10 0626234 E 420 Doc Khan 29-30/9/2011
1950187 N
15| LP 11 0585310 E 820 Ruc Ma Rinh 26-27/9/2011
1959309 N
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16, LP 12 0594596 N 650 Ma Xanh 21/22/9/2011
1956553 E

17| LP 12a 0591778 E 810 Da Luong 22-23/9/2011
1958081 N

18| LP 12b 0590991 E 832 Ma Rinh Moi 23-24/9/2011
1955435 N

19| LP 13 0594902 E 550 Ma Xang 21 & 30/9/2011
1956653 N

20| LP 14 0597343 E 360 25-26/9/2011
1954092 N

21| LP 15 0598123 E 694 Da Lat 1 28-29/9/2011
1951301 N
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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 NheKe Bang before 2010

No.| Scientific name | Common name Related documents
PRIMATE Primate
Loridae Loris
1 |Nycticebus Slow loris (Nguyen Xuan Dang et al., 1998ham Nhat and Nguyen Xuan Da
bengalensis 200Q Le Trong Dat et al., 2009.e Xuan Canh et al., 199Do Tuoc an
Truong Van La, 199K ouznetsov etlg 1999
2 [Nycticebus pygmaeu|Pygmy loris (Nguyen Xuan Dang et .@l1998 Pham Nhat and Nguyen Xuan Da

200Q Le Xuan Canh et al., 199Do Tuoc and Truong Van L&, 999
Kouznetsov et al., 1999

CARNIVORA Carnivore
Mustelidae Weasels an(
Martens

Martesflavigula

Yellow-throated
Marten

(Nguyen Xuan Dang et al., 1998immins et al., 1999Pham Nhat an
Nguyen Xuan Dang, 200Qe Trong Dat et al., 2009

Arctonyx collaris

Hog-badger

(Nguyen Xuan Dang et al., 1998immins et al., 1999Pham Nhat an
NguyenXuan Dang, 2000Le Xuan Canh et al., 1990 Tuoc and Truon
Van La, 1999Kouznetsov et al., 1999e Khac Quyet et al., 2002

Melogale personata

Largetooth
ferretbadger

(Le Trong Dat et al., 2002e Khac Quyet et al., 2002

Melogale moschata

Smalttooth
Ferretbadger

(Nguyen Xuan Dang et al., 1998ham Nhat and Nguyen Xuan Da
200Q Le Trong Dat et al., 2009e Xuan Canh et al., 199Do Tuoc an
Truong Van La, 199%Kouznetsov et al., 1999

Lutra lutra

Eurasian Otter

(Le Xuan Canh et al., 199Riguyen Xuan Dang et al., 19980 Tuoc an
Truong Van La, 1999Kouznetsov et al., 199%ham Nhat and Nguy
Xuan Dang, 2000
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No.| Scientific name | Common name Related documents
7 |Lutrogale Smoothcoated |(Nguyen Xuan Dang et al., 1998
perspicillata Otter
8 |Aonyx cinerea Oriental Smal|(Nguyen Xuan Dang et al., 1998ouznetsov et al., 1999
clawed Otter
Viverridae Civets
9 |Viverra zibetha Large Indiar(Nguyen Xuan Dang et al., 19980 Tuoc and Truong Van La, 1990e
Civet Xuan Canh et al., 1997
10 |Viverra megaspila |Largespotted |(Le Xuan Canh et al., 1990 Tuoc and Truong Varlia, 1999
Civet Kouznetsov et al., 1999
11 |Viverricula indica Small Indiar(Le Xuan Canh et al., 199Riguyen Xuan Dang et al1998 Do Tuoc an
Civet Truong Van La, 1999Le Trong Dat et al.,, 2009.e Khac Quyet et a
2002
12 |Prionodon pardicolor|Spotted Linsang|(Kouznetsov et al., 1998e Khac Quyet et al., 2002
13 |Paradoxurus Common  Palr(Le Xuan Canh et al., 199Rguyen Xuan Dang et al., 19980 Tuoc an
hermaphroditus Civet Truong Van La, 1999Kouznetsov et al., 199Pham Nhat and Nguy
Xuan Dang, 2000Le Trong Dat et al., 2009
14 |Paguma larvata Masked Palr(Le Xuan Canh et al., 199Rguyen Xuan Dang et al., 19980 Tuoc an
Civet Truong Van La, 1999Kouznetsov et al., 1999ham Nhat and Nguy
Xuan Dang, 2000Le Trong Dat et al., 2009
15 |Arctictis binturong  |Binturong (Le Xuan Canh et al., 199Rguyen Xuan Dang et al., 19980 Tuocand
Truong Van La, 199%Kouznetsov et al., 1999immins et al., 1999Phan
Nhat and Nguyen Xuan Dang00Q
16 |Arctogalidia trivirgataSmalttoothed |(Nguyen Xuan Dang et al., 1998
Palm Civet
17 |Chrotogale owstoni |Owston's Bandg(Kouznetsov et al., 1999immins et al., 1999
Civet
Herpestidae Mongooses
18 |Herpestes javanicus |Small Asian(Le Xuan Canh et al., 199Do Tuoc and Truong Van La, 1999% Trong
Mongoose Dat et al., 2009
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No.

Scientific name

Common name

Related documents

19

Herpestes urva

Crabeating
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 WWF WWF FFI FFI VRTC
(1994) (1997) (1999) (1998) (1999) (1999)
ERINACEOMORPHA | B, Chu, t vo
Erinaceidae 1. H Chu t
1. | Hylomys suillus Chu, t voli L X
SORICOMORPHA B Chu, t <ch
Soricidae 1. H Chu, t
2. | Crocidura sp. Chu, t ch#b X
3 Suncugnurinus Chu, t ch% n X
Talpidae 2. H Chu t
RODENTIA B Gdm n hbln
Sciuridae 1. H S-c
4. | Hylopetes alboniger S-c¢c bay Len X X
5. | Petauristaphilippensis | Séc bay trau X X X X
6. | Ratufa bicolor S-c Len X X X X X
7. | Callosciurus erythraeus|S- ¢ b, ng L, X X X X X
hendeei
C. e. flavimanus S6c chéan vang X X X X
8. | Callosciurusinornatus |S- ¢ b_ ng x 8§ X X X
9. | Menetes berdmorei S-c v3ln | €n X
10. | Dremomys rufigenis S6c mém hung X X X X X X
11. | Tamiops maritimus S-¢c chu, t h X X
12. | Tamiops rodolphii S-c chu, t | X X X
Spalacidae 2. H D Yai
13. | Rhizomys pruinosus D Y4i m c | . n X X
14. | Rhizomys sumatrensis | DUi ma vang X
Muridae 3. H Chu, t
15. | Bandicotaindica Chu, t Lblt |
16. | Bandicota savilei Chu, t Lblt b X
17. | Berylmys bowersi Chu, t m c | X
18. | Leopoldamys sabanus [ Ch u, t n Yi L X X X
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No. Scientific name Vietnamese name Birdlife WWF WWF FFI FFI VRTC
(1994) (1997) (1999) (1998) (1999) (1999)

19. | Maxomys moi Chu,tixb!ng X
20. | Maxomys surifer Chu, i xu X X
21. | Muscaroli Chu, t nhdt X
22. | Mus cervicolor Chu, t nhdt X
23. | Mus musculus Chu, t nhdt X X X
24. | Mus pahari Chu, t nhdt
25. | Niviventer fulvescens |Chu B t h€ehu X
26. | Niviventer tenaster Chu, t nYi L X
27. | Rattus argentiventer Chu, t b, ng X X
28. | Rattus nitidus Chu, t b-ng
29. | Rattus rattus/ tenazumi| Chu, t nh” X
30. | Rattus Chu,t r_. ng X X X

remotus/andamanensis

Hystricidae 4. H Nh2 m
31. | Atherurus macrourus | n on X X X X
32. | Hystrix brachyura Nh2m Lu?ti n X X X

Total (species) 4 15 14 10 7 20

Note: Birdlife (1994) - Eames et al., 1994. WWF (1997) Le Xuan Canh et al., 1997. WWF (1999) Do Tuoc & Truong Van La, 1999. FFI (1998):
Nguyen Xuan Dang et al., 1998. FFI (1999) Timmins, R.J., et al., 1999. VRTC (1999) VRTC-WWF, 1999.
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ANNEX 5. SPECIES RECORDSROM THE SE SURVEYS (2011)

Annex 5a. Location ofindividual small carnivore and loris recorcds

UTM Date Species | Time | No. of| Evidence UTM Observed Remark
Transect | Start UTM End | Surveyor | Weather ind. Habitat
T h € Hoag day time transect
cloudy 26- | GoldenCat 9:10 1 | foot print 0604107/1 | shrub and activq freshly foot
2 (On| 0603532/ | 0604128/1 | NM Ha, | and light| Aug 950382 free grazing| print
village) 1952081 | 950380 D. Tuoc wind cattle
Javan 9:00 1 | killed animal | 0604033/1 freshly killed
Mongoose 950936
cloudy 26- | civet 14:07 1 | fecal 0603759/1 | beneatha cliff | 3-4 day olds
0603731/ | 0604256/1 | NM Ha, | and light| Aug 950405 of rock fecal
6 | 1950395 | 949861 TT My wind
Binturong 14:17 1 | foot print 0603901/1 | limestone hill 5 weeks old
950443 food print
0603604/ | 0603201/1 | D. Tuoc, | sunny and 27- | Hatinh 9:14 4 | observation | 0603327/1 | forest onfclose to a
9 | 1950319 | 949965 T Mung light wind Aug | Langur 950064 limestone limestone cliff
28
0605464/ | 0605963/1 | NM  Ha, | sunny and Aug
16| 1948655 | 947829 TT My light wind
28 | C 9:24 1 | foot print 0604598/1 Il freshl foot
0603680/ | 0605477/1 | NM Ha va | sunny and 0 Balm Civet TP Seoare Y prﬁﬁt y ~Too
13| 1950352 | 948701 D. Tuoc | light wind
28
0605437/ | 0605117/1 | D. Tuoc,| sunny and Aug
15 | 1948657 | 949423 T Mung light wind
N 29 | Clouded 13:17 1 | foot print 0605515/1 | forest on slopg foot print close
0605553/1 | NM Ha va | sunny and .
Al Leopard 948183 side to a water hole
20|1 §n n| 947949 | D.Tuoc | light wind ug | Leop ! W
cloudy 30
0605167/ | 0605066/1 | D. Tuoc,| and light| Aug
22 | 1949386 | 950481 T Mung wind
30
0605008/ | 0606073/1 | NM Ha, | sunny and Aug
23 | 1949664 | 949687 TT My light wind
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UTM Date Species | Time | No. of| Evidence UTM Observed Remark
Transect | Start UTM End | Surveyor | Weather ind. Habitat
31
0604591/ | 0604820/1 | D. Tuoc,| sunny and Aug
26 | 1950589 | 949649 T Mung light wind
31
0604595/ | 0605342/1 | NM  Ha, | sunny and Aug
28 | 1950586 | 951377 TT My light wind
Xu©n -TayYghtitransect
2 (cha| 0613356/ D. Tuoc, 12-
noi) 1949318 TT My rainy Sep
cloudy
0612943/ | 0613248/1 | NM Ha, T | and light 12- | Common 0613030/1
1| 1949645 | 949796 Mung wind Sep| Palm Civet 9:31 1 | fecal 949394 valley forest
0611929/ | 0612915/1 | NM Ha, T | rainy and 13
4| 1947849 | 948687 Mung cloudy Sep
0612925/ | 0612915/1 | NM Ha, T 14- | Hatinh 0612777/1
3| 1949640 | 948687 Mung sunny Sep| Langur 14:25 3 | observation | 949269 limestone cliff
ferret 0612780/1 | captured by
badger 15:10 1 | observation | 949041 local people picture taken
0613351/ | 0613447/1 cloudy 14- | Black Giant 0613270/1
22| 1949309 | 949443 D. Tuoc and rain Sep| Squirrel 7:15 1 | sound 949443 30 m away
0613586/ | 0614581/1 | T Mung, 15 0613854/1
20 | 1949927 | 950244 D. Tuoc | rainy Sep| civet 11:15 fecal 949884 slope side
Xu©n -Thoctirmahtransect
1 (cha| 0612925/ D. Tuoc, 11- | small flying 0613561/1 | forest on| 10m above
noi) 1949604 TT My, rainy Sep| squirrel 21:05 1 | observation | 949458 limestone canopy
0612925/ NM Ha, T 11-
2 | 1949640 Mung foggy Sep
cloudy
0613351/ | 0613793/1 | D. Tuoc,| and light 12-
3 | 1949304 | 949527 TT My wind Sep
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UTM Date Species | Time | No. of| Evidence UTM Observed Remark
Transect | Start UTM End | Surveyor | Weather ind. Habitat
0612930/ NM Ha, T | mist and 12- 0613317/1
4| 1949538 Mung light wind Sep| munjac 21:17 1 | observation | 949723
0611929/ | 0612915/1 | NM Ha, T 13
6 | 1947849 | 948687 Mung rainy Sep
0613701/ | 0613311/1 mist and 14- | Common 0613380/1 | forest on
21| 1949374 | 949176 D. Tuoc, | light wind Sep| PalmCivet | 20:30 1 | observation | 949212 limestone clearly observed
0612925/ | 0612915/1 | NM Ha, T 14- | Masked 0612785/1 fresh fecal in &
51| 1949640 | 948687 Mung full moon Sep| PalmCivet | 21:10 fecal 949275 valley rock cave
T h €’ n ¢ ndéturaal transect
1 (yén| 0597395/ | 0596158/1 | NM  Ha, 25 0596337/1 | forest on| one young ang
h® p) 1955141 | 955557 TT My light wind Aug | mongoose | 22:44 2 | observation | 955518 limestone adult animal
0603695/ | 0604274/1 | D. Tuoc, 26- 0604137/1
8 | 1950350 | 950100 T Mung light wind Aug | shake 8:30 1 | observation | 950334 picture taken
0603731/ | 0604256/1 | NM  Ha, 26- | giant flying
7(6n) 1950395 | 949861 TT My light wind Aug | squirrel 19:50 1 | observation fruit tree picture taken
giant flying
squirrel 22:30 1 | observation picture taken
0603697/ | 0603201/1 | D. Tuoc, 27- | giant flying 0603592/1
11 | 1950347 | 949965 T Mung rainy Aug | squirrel 19:58 2 | observation | 950432 secondary fores
0603331/1
civet 20:51 1 | fecal 9500085 secondary fores
NM Ha, | mist and 27- | giant flying 0604018/1 | Dracontomelum
12 TT My light wind Aug | squirrel 21:01 2 | observation | 949618 tree picture taken
0605437/ | 0605139/1 | D. Tuoc, 28 0605358/1
14 | 1948657 | 949085 T Mung light wind Aug | Slow Loris | 22:04 1 | observation | 949101 disturbed forest
0605464/ | 0605963/1 | NM  Ha, 28
17| 1948656 | 947829 TT My light wind Aug
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UTM Date Species | Time | No. of| Evidence UTM Observed Remark
Transect | Start UTM End | Surveyor | Weather ind. Habitat
NM Ha, | mist and 29 | giant flying
21| lan 2 nha TT My light wind Aug | squirrel 20:40 2 | observation valley forest picture taken
Large
toothedFerr
etBadger 1 | specimen bln 3
Small-
toothedFerr
etBadger 1 | specimen bln 3
0605531/ | 0606081/1 | D. Tuoc, 29 | giant flying 0605982/1
18 | 1948823 | 947921 T Mung light wind Aug | squirrel 20:48 2 | observation | 948285 valley forest
Common 0606007/1
Palm Civet | 21:06 1 | observation | 948228 valley forest
giant flying 0605920/1 | forest on
squirrel 22:13 1 | observation | 948362 limestone
0605008/ | 0606073/1 | NM  Ha,
25 | 1949666 | 949687 TT My light wind
0605167/ | 0605090/1 | D. Tuoc, 30- | Pygmy 0605251/1
24 | 1949386 | 950410 T Mung light wind Aug | Loris 19:56 1 | observation | 949539 valley forest
0604591/ | 0604820/1 | D. Tuoc, 31 | giant flying 0604631/1
27 | 1950589 | 949649 T Mung light wind Aug | squirrel 20:25 1 | observation | 950551
giant flying 0604653/1
squirrel 21:13 1 | observation | 949649
HoaSh nnight transect
Red
rainy and 11- | shanked 0594363/1
2 D. Tuoc light wind Aug | Douc 18:30 6 | observation | 956433 valley forest 30 m away
0592434/ 11-
4 | 1955357 NM Ha light wind Aug
0591751/ 12- | giant flying
7 | 1955647 | Ldn 1 Hs | NM Ha Aug | squirrel 19:00 2 | observation |t r €, ¢
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UTM Date Species | Time | No. of| Evidence UTM Observed Remark
Transect | Start UTM End | Surveyor | Weather ind. Habitat
Sunda 0591941/1 | forest on
Colugos 20:05 2 | observation | 956047 limestone
0591846/ sunny and 12- | giant flying 0591704/1
9 | 1950151 D. Tuoc light wind Aug | squirrel 7:00 2 | sound 956625 20m away
run away
quickly,
civet 8:02 1 unidentified
sunny and 14
14| Lan 2 NM Ha light wind Aug
Smalk
sunny and 15 | toothed 0591856/1
16 NM Ha light wind Aug | Palm Civet 22:21 2 | observation | 956109
HoaSh ri day light transect
0592434/1 rainy and 11-
3| L&n 1 Hs | 955357 NM Ha light wind Aug
0590918/1 mist and 12- | Hatinh 0590918/1 200 away in 4
5| L4&n 1 Hs | 956526 NM Ha light wind Aug | Langur 8:05 5 | observation | 956526 cliff
2 male, 3
sunny and 12- | Bear 0591751/1 | forest on| females and ong
6 NM Ha light wind Aug | Macaque 17:19 6 | observation | 955647 limestone infant
Bear 0591751/1 | forest onf 4 males, 2
Macaque 17:19 12 | observation | 955647 limestone juveniles
Small-
NM Ha, | sunny and 13- | toothedFerr 0592513/1 specimen
11 D. Tuoc | light wind Aug | etBadger 955495 collected
Small-
toothedFerr 0591683/1
etBadger 1 | foot print 956742
Y ellow-
bellied 0591752/1
Weasel 1 | observation | 957454
Binturong 1 | observation | 0591694/1 on atree
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UTM Date Species | Time | No. of| Evidence UTM Observed Remark
Transect | Start UTM End | Surveyor | Weather ind. Habitat
957871
0590828/1 | NM Ha, | sunny and 14 0591069/1 | freshly dead
12| Lan 2 958322 TT My light wind Aug | King Cobra 1 958255 animal
Small
toothedFerr 0591004/1
etBadger cave 958255
0592347/1 | D. Tuoc,| sunny and 14 | Black Giant 0591853/1
13 957792 T Mung light wind Aug | Squirrel 1 | observation | 957987
Black Giant 0592071/1
Squirrel 1 | observation | 958026
Crab-eating 0592113/1
Mongoose 1 | fecal 958023
Owston's 0592285/1
Civet 957881
0591691/1 | D. Tuoc,| sunny and 15 | Small 0591786/1 freshly foot
15 958482 T Mung light wind Aug | IndianCivet foot print 958380 print
Small-
NM Ha, | sunny and 15 | toothedFerr 0592155/1
16 D. Tuoc light wind Aug | etBadger foot print 957852
Black Giant
Squirrel’ skeleton dead
0592289/1
civet skull 958047
0590375/1 sunny and 16- | Black Giant
21| lan1 958561 NM Ha light wind Aug | Squirrel
Hatinh
Langur sound
Small-
toothedFerr 0590479/1
etBadger foot print 958479
Javan 0590479/1
Mongoose fecal 958479
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UTM Date Species | Time | No. of| Evidence UTM Observed Remark
Transect | Start UTM End | Surveyor | Weather ind. Habitat

0590479/1

Binturong foot print 958479

Clouded 0590428/1

Leopard ?2?7? 958477
0590428/1

GoldenCat ??? 958477
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Annex 5b. Location of individual insectivore and rodent records

Scientific name . . . UTM, WGS 84
Vietnamese name English name Survey site X v

Ratufa bicolor S-c Len Black GiantSquirrel Ma Rinh 0593270 1958573
Ratufa bicolor S-c Len Black Giant Squirrel Ma Rinh 0590949 1958770
Ratufa bicolor S-c Len Black Giant Squirrel Ma Rinh 0590997 1958918
Ratufa bicolor S-c Len Black Giant Squirrel Ma Rinh 0591234 1958318
Ratufa bicolor S-c Len Black Giant Squirrel Ma Rinh 0591497 1958535
Ratufa bicolor S-c Len Black Giant Squirrel Ma Rinh 0591219 1957780
Ratufa bicolor S-c Len Black Giant Squirrel Ma Rinh 0590970 1956765
Ratufa bicolor S-c Len Black Giant Squirrel Hang En 0605118 1948717
Ratufa bicolor S-c Len Black Giant Squirrel Hang En 0605305 1948028
Ratufa bicolor S-c Len Black Giant Squirrel Hang En 0603578 1947585
Ratufa bicolor S-c Len Black Giant Squirrel Hang En 0603834 1949831
Ratufa bicolor S-c Len Black GiantSquirrel Hang En 0606105 1947466
Ratufa bicolor S-c Len Black Giant Squirrel Hang En 0604523 1947985
Ratufa bicolor S-c Len Black Giant Squirrel Hung Dang 0614179 1950835
Ratufa bicolor S-c Len Black Giant Squirrel Hung Dang 0612571 1950716
Ratufabicolor S-c Len Black Giant Squirrel Hung Dang 0613626 1950027
Ratufa bicolor S-c Len Black Giant Squirrel Hung Dang 0613311 1949857
Belomys pearsonii | S6c bay 16ng chan | Hairy-Footed Flying Squirrel Ma Rinh 0591191 1958705
Belomys pearsonii | S6c bay |[6nghén | Hairy-Footed Flying Squirrel Ma Rinh 0590770 1959113
Belomys pearsonii | S6c bay |16ng chan | Hairy-Footed Flying Squirrel Ma Rinh 0591825 1958182
Belomys pearsonii | S6c bay 16ng chan | Hairy-Footed Flying Squirrel Hang En 0604691 1949537
Belomys pearsonii | S6c bay I6ng chan | Hairy-Footed Flying Squirrel Hung Dang 0613399 1950742
Hylopetes albonigen S- ¢ b ay L] Particoloured Flying Squirrel Hang En 0606092 1949537
Petaurista S6c bay trau Red Giant Flying Squirrel Ma Rinh 0591213 1958785
philippensis

Petaurista S6c bay trau Red Giant Flying Squirrel Ma Rinh 0592597 1958022
philippensis

Petaurista Soc bay trau Red Giant Flying Squirrel Hang En 0605197 1948543
philippensis

Petaurista S6c bay trau Red Giant Flying Squirrel Hung Dang 0614205 1950556
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philippensis

Petaurista elegans

SA6c bay sao

Lesser Giant Flying Squirrel

Ma Rinh

0590408 1959190

Annex 5c. Insectivore and rodent specimens trapped during survey
(All specimens are stored at Zool. Collection of Institute of Ecology and Biological ReslitBEt)

No. | Scientific name Vietnamese name MR HE HD 7.3.1.1 7.3.1.1.2 Vouncher code in IEBR
SORICOMORPHA1 B, N SAU B’

1 Hylomys suillus Chu, t voi L 1 1

2. Crocidura attenuata Chu, t ch% L 1 1 2

3. Crocidura fuliginosa Chu, t ch» L| 1 1

4 Euroscaptor longirostris |Chu, t chl i 1 1 2
RODENTIA B, Gdm nhblm

5 Belomys pearsonii S6c bay I16ng chan 1 1 PNKB-13

6. Callosciurus erythraeus |S- ¢ b, ng L, 1 1 2

7. Menetes berdmorei S-c v3in | €n| 1 1

8 Dremomys rufigenis S6c mdémhung 1 1 PNKB-12

9. Tamiops maritimus S-c¢c chu,t hi1l 1 2

10. | Tamiops rodolphii S-c chu, t | 1 1

11. | Berylmys bowersi Chu,t m c¢c |]5 1 3 9 PNKB-54, PNKB61

12. | Chiropodomys gliroides |[Chu, t nhdt (2 1 2 4 PNKB-14, PNKB-56

13. | Leopoldamysdwardsi Chu, t h<€ehu | 1 1 2 PNKB-51

14. Leopoldamys sabanus |[Chu, t n Yi L 2 4 6 12 PNKB-4, PNKB-39, PNKB-28

15. | Maxomys moi Chu,tixlb!ng 1 1

16. Maxomys surifer Chu, i xu 2 5 5 12 PNKB-7, PNKB-17, PNKB-36, PNKB

57

17. | Niviventer fulvescens Chu, t h€hu | 2 6 3 15 PNKB-2, PNKB-16, PNKB-42

18. | Niviventer langbianis Chu, t | ang | 1 1 2 PNKB-44

19. Niviventer tenaster Chu,6 t n Yi L 2 3 1 6 PNKN-22, PNKB24, PNKB59

20. | Mus cervicolor Chu, t nhdt 3 1 3
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No. | Scientific name Vietnamese name MR HE HD 7.3.1.1 7.3.1.1.2 Vouncher code in IEBR
21. | Mus pahari Chu, t nhdt 2 2
22. | Rattus nitidus Chu, t b-ng 1 1
23. | Rattusandamanensis Chu, t r_ ng 1 3 4 PNKB-27
24, Laonastes aenigmarﬁus N° c¢c_. ng 4 4 PNKB-19, PNKB-20, PNKB21
Total specimers 25 37 27 89
Total species 16 14 11 24

Note MR1 Ma Rinharea (Hoa Son Commune), HiEHang En area (Thuong Hoa Commune), HBung Dang area (Thuong Trach Commune)- (*)
Specimens ofLaonastes aenigmamusere captured by residents of Ban On Village (Thuong Hoa Commune).

Annex 5d. Detail cameratrap survey records by area

Common No. of | Date Time Coordinate
Cam. No. | name Latin name Indiv. | Taken | taken (UTM)
Survey area 1-Ma Rinh, Hoa Son commune

Jungle rat Leopoldamy® sp. 1 7.7 1:39

MaskedPalm

Civet Paguma larvata 1 26.6 2:04

Common Palm | Paradoxurus (0591285;
M1 Civet hermaphroditus 1 27.6 0:01| 1958357)

Jungle rat Leopoldamy® sp. 1 2.7 4:20

Jungle rat Leopoldamy® sp. 1 24.6 20:54

Jungle rat Leopoldamy® sp. 1 5.7 20:22

Jungle rat Leopoldamy® sp. 1 20.6 21:49

Yellow- (0591406;
M6 throated Marten Martes flavigula 2 1.7 4:13| 1958500)
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Common No. of | Date Time Coordinate
Cam. No. | name Latin name Indiv. | Taken | taken (UTM)

Mustelid MUSTELIDAE sp. 1 27.6 3:44

Annamite

stripped rodent | Nesolagus timminsi 1 30.6 2:36

Crab eating (0484762;
M8 mongoose Hepestes urva 1 5.7 9:34 | 1958996)

(0484244;

M10 Jungle rat Leopoldamy® sp. 1 18.6 4:32 | 1959104)

Jungle rat Leopoldamy® sp. 1 20.6 23:17

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 (0589996;
M11 striped rabbit | Nesolagus timminsi 1 20.6 20:44 | 1958850)

Wild boar Sus scrofa 1 3.7| 19:28| (0589816;
M12 Ferret badger | Melogalesp. 1 22.6 3:50 | 1958983)

Jungle rat Leopoldamy® sp. 1 16.6 22:46

Jungle rat Leopoldamy$ sp. 1 15.6] 23:15| (0589551;
M13 Ferret badger | Melogale sp. 1 25.6 3:14] 1959173)

Jungle rat Leopoldamy® sp. 1 20.6 23:39

Jungle rat Leopoldamy® sp. 1 26.6 1:28

Ferret badger | Melogalesp. 1 23.6 0:05 | (0590002;
M18 Ferret badger | Melogalesp. 1 29.6 4:11| 1959134)

Civet VIVERRIDAE sp. 1 8.7 5:37 (0591503;
M19 Junglerat Leopoldamy® sp. 1 26.6 23:47| 1958257)

Whistling

thrush Myiophoneus 1 5.7 7:13| (0591268:
M20 Jungle rat Leopoldamy® sp. 1 22.6 21:33| 1958707)
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Common No. of | Date Time Coordinate
Cam. No. | name Latin name Indiv. | Taken | taken (UTM)
CommonPalm | Paradoxurus (0591021;
M21 Civet hermaphroditus 1 28.6 4:15| 1958928)
Whistling (0590878;
M22 thrush Myiophoneusp. 1 17.6 22:49| 1959086)
(0590828;
M23 Jungle rat Leopoldamy® sp. 1 26.6 0:49| 1959721)
(0590191;
M24 Ferretbadger | Melogalesp. 1 16.6 20:48| 1959269)
(0590569;
M25 Jungle rat Leopoldamy® sp. 1 27.6 2:24| 1959038)
Civet VIVERRIDAE sp. 1 18.6| 20:20| (0591446;
M27 Jungle rat Leopoldamy® sp. 1 18.6 19:55| 1958276)
CommonPalm | Paradoxurus
Civet hermaphroditus 1 9.7 23:13 (0590490:
M30 Jungle rat Leopoldamy® sp. 1 29.6 3:58| 1958864)
Survey area 2- Da Lat, Thuong Hoa Commune
Jungle rat Leopoldamy® sp. 1 30.7 19.45
Ferretbadger | Melogalesp. 1 24.7| 0.1875
Northern (0597299;
M6 Treeshrew Tupaia belangeri 1 28.7 14.43| 1952527)
(0597162;
M7 Jungle rat Leopoldamy® sp. 1 24.7 3.17| 1952318)
(0596909;
M8 Ferret badger | Melogalesp. 3 25.7 21.45| 1950720)
MaskedPalm (0597036;
M9 Civet Paguma larvata 1 20.7 20.2| 1950450)
(0596710;
M10 Jungle rat Leopoldamy® sp. 1 19.7 20.59| 1950670)
(0597044;
M11 Jungle rat Leopoldamy® sp. 1 30.7 3.52| 1950892)
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Common No. of | Date Time Coordinate
Cam. No. | name Latin name Indiv. | Taken | taken (UTM)
Ferretbadger | Melogalesp. 1 22.7 3.07| (0596932
M19 Wild Boar Sus scrofa 1 9.8 18.36| 1951548)
(0598031;
M21 BearMacaque | Macaca arctoides 5 20.7 11.09| 1949959)
(0597966;
M22 BearMacaque | Macaca arctoides 1 24.7 11.27| 1950252)
(0596620;
M30 Wild Boar Sus scrofa 1 1.8 11.35| 1951503)
Survey area 3- Ca ConHung Tri, Xuan Trach Commune
Jungle rat Leopoldamy® sp. 1 19.8 22:51| (0623063;
M3 BearMacaque | Macaca arctoides 2 12.9 16:10| 1947837)
Black Giant (0623611;
M8 Squirrel Ratufa bicolor 1 26.8 17:27| 1946986)
Northern
Treeshrew Tupaia belangeri 1 159 1100/ (0623576;
M12 Jungle rat Leopoldamy® sp. 1 15.9 1:06| 1947777)
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Annex 5e.Gibbons recorded during the surveys

i . Distance Time and date
Group composition Co-ordinates
- : heard of record
Group. no (Estimate the central of group Record | Locality (km)
p. no. Adult | Adult home range. Use WGS 84 Mg type
I | Young | Total | Datum)
1.8 8.458.51 am.
Go1 1 1 02 0614600 E H Khe Cha Khe area. Thuon 25/9/2011;
1940100N Trach forestPN-KB NP recorded from
LP7a
1.3 6.156.22 am.
0620150 E Khe Nhom area. Thuon 28/9/2011;
G 02 1 2 03 1944750N H Trach forest, PNKB NP recorded from
LPO8
1.0 7.467.51 am.
0620600 E Khe Nhom area. Thuon 28/9/2011;
GO03 1 1 1 03 1945850N H Trachforest, PNKB NP recorded from
LPO8
0594300 E Ma Xang area. Hoa So| 2.0 6.036.06 am.
G 04 L L 02| 1955700N H frest, PNKB NP 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 Nhd&e Bang National Park

Group composition | Total Field record
(Minimum sighted | (Range of
individual numbers) | group size| Co-ordinates
estimation,| (Co-ordinaes of | Type of | Date of
Group. based on | observation site] record | record Locality
no. heard Use User UTM
Adult Young | calling or WGS 84 Map
seen Datum)
braches
shaking)
0614500 E Southeast of Khe Chu Ngat. PN
I 9 3 Juv. 12-15 1950100N o 25/8/2011 KB NP
0610882 E
Il 8 2 1015 1946276 N o 26/8/2011] Hung Cau forest area. PKB NP
0611677 E 27 &
Il Unknown. | Unknown.| Unknown. 1945581 N H 28/8/2011 Hung Khe San area. PKB NP
0606183 E
v 4 2 Inf. 10-15 1946896 N o 29/8/2011] Hung Cau forest area. PKB NP
0608462 E 1& .
\% Unknown. | Unknown.| Unknown. 1953083 N H 2/9/2011 Dinh Thang forest area. PKB NP
Unknown 0594902 E (@]
VI 5 Unknown. (> 5) 1956653 N 21/9/2011] Ma Xang forest area, RKB NP
Total:
5 > 26 >7 > 37-50
groups

Notes:

Group composition- number of adult male and female or young ¢adblt/infant) heard or see¥pung i Sub. = sukadult, Inf. = infant, Juv. =Juvenile;

Total - minimum number of individuals heard or seen
Locality - local name of the forest area

Co-ordinatesi estimatesertreo f

groupobs

Record typei H =heard singing; O = observed by sight

home

range

(using
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Annex 5g Records of Redshanked Douc Langur field in surveyed areas of Phong NH&e Bang National Park

Group Total Field record
composition | (Range of T
(Minimum group size (gg_c?rrdc:'nn;teessof
Grou gzt SEUIEWE observation site Localit
P individual based on ' y
no. Use User UTM
numbers) heard WGS 84 Ma
calling or Datum) P Type of | Date of
Adult | Young | seen brache record | record
shaking)
0614550 E (0] Southeast of Khe Chu Ngat. B
I 18 6 Juv. 30-35 1950150 N 25/8/2011 NP
2 Juv.; 0614429 E (@)
Il 10 1 Inf. 13-20 1942464 N 23/9/2011| Hung Ngon forest area. PKB NP
0594962 E @]
1] 9 2 Juv. 11-15 1956713 N 21/9/2011| Ma Xang foresarea. PNKB NP
Total:
3 37 11 54-70
groups

Notes:

Group composition- number of adult male and female or young {adblt/infant) heard or see¥pungi Sub. = sukadult, Inf. = infant, Juv. =Juvenile;
Total - minimum number of individuals heard seen

Locality - local name of the forest area

Co-ordinates’i estimatezentreof gr oupbés home range (using WGS 84 Map Dat um)

Record typei H =heard singing; O = observed by sight
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ANNEX 6. RELATIVE ABUNDANCE AND TRAP SUCCESS OFRODENTS

7.3.1.1.3 MR+HE+H

No. Scientific name MR HE HD 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. | Dremomysufigenis 1 4.76 0.105 0 0 0 0 0 0 1 1.32 0.026
4. | Tamiops raritimus 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 1 417 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. | Chiropodanys gliroides 2 9.52 0.211 1 3.23 0.100 2 8.33 0.211 4 5.26 | 0.103
8. | Leopoldarnys edwardsi 1 4.76 0.105 0 0 0 1 417 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. | Maxomyamoi 0 0 0 1 3.23 0.100 0 0 0 1 1.32 0.026
11. | Maxomys srifer 2 9.52 0.211 5 16.13 | 0.500 5 20.83 | 0.526 12 15.79 | 0.308
12. | Nivivente 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. | Nivivente tenaster 2 9.52 0.211 3 9.68 0.300 1 4.17 0.105 6 7.89 0.154
15. | Mus cerveolor 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. | Rattusandamanensis 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 i Ma Rinharea (Hoa Son Communé&)E i Hang En area (Thuong Hoa Commurié) i Hung Dang area (Thuong TraGlommuné. MR :
Trapping effort (Te) = 950 trap.nighHE: Te = 1000 trap.nightiD: Te = 950 trap.night, Total Te = 3,900 trap.nig8fi. number dtrapped specimen$p
- specimen percentage of each species per total specimen nEmlieap success (specimen per 100 -inaghts)
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ANNEX 7. THREATS RECORDED IN AND AROUND THE PARK

Annex 7a. Threats recorded by the Small Carnivore and Loris surveteam

UTM UTM Level of
Transect | Start End Surveyor | Type ofimpact | Date | Time | Coordinate | Number | impact Remark
T h €’ n gCommune
2 (Thon 0603532/ | 0604128/ NM Ha, 0603223/
On) 1952080 | 1950379 | D Tuoc logger 26/8 8:00| 1952752 1 | unspecified | Start enteringhe forest
fishing and
06043223/ hunting use more 200m o
Fishing 9:00| 1950436 2 | animal fishing net
searching
06043223/ for valuable
logger 9:05 | 1950437 2 | wood Start entering the forest
4 (Thon 0603689/ | 0604270/ D Tuoc, T 0604233/
On) 1950340 | 1950231 | Mung buffalo grazing | 26/8 14:50| 1950389 6 | free grazing
0604128/
Fishing 14:35| 1950399
0603731/ | 0604256/ NM Ha, | logger and 0604138/
6 | 19500395 | 1949861 | TT My timber 26/8 14:38| 1950484 for timber, 2 years old
logger and 0604192/
timber 14:48| 1950520 freshly cut, unload
0604429/ new camp for more thal
hunting camp 15:35| 1950082 3 hunter,
0604429/
snaring line 15:35| 1950082 20 snares
0603604/ | 0603201/| D Tuoc, T 0603421/
9 | 1950319 1949965 | Mung timber 2718 8:50| 1950293 old timber, loaded
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UTM UTM Level of
Transect | Start End Surveyor | Type ofimpact | Date | Time | Coordinate | Number | impact Remark
0603374/ small mammal snarin
sharing line 8:53| 1950227 3 ci line
buffalo grazing 8:53 free grazing
0603534/ 2 people is setting th
hunter 10:05| 1905076 2 | un-specified| snares
0603606/ | 0604160/ 0604148/
10| 1950332 | 1949486 logger camp 2718 9:16| 1949522 un-specified| freshly cut, 1 week
0605464/ | 0605963/| NM Ha va | civet specialized 0605467/ use ripped banana f
16| 1948655 | 1947829 | TT My snaring line 28/8 14:28| 1948616 fresh attractcivet
0605570/ 2 month old camp fo
logger camp 14:28| 1948590 more than 3 hunter
0605885/
timber 15:41| 1948266 timber, unload
0605923/
logger camp 15:46| 1948188 3
0605970/
sharing line 16:07| 1947907 fresh 20 freshly sesnare
0605974/
snaring line 16:12| 1948054 fresh 10 freshly set snare
0605819/
sharing line 16:25| 1948359 fresh more than 50 snare
0603680/ | 0605477/| NM Ha va 0605264/
13| 1950352 | 1948701 | D Tuoc logger camp 28/8 10:10| 1949241 3 weeks old fob logger
0605449/ cut and hanging to dry i
timber 10:23| 1948993 the forest
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UTM UTM Level of
Transect | Start End Surveyor | Type ofimpact | Date | Time | Coordinate | Number | impact Remark
0605437/ | 0605117/| D Tuoc, T 0605355/ 3 months many cut and loade
15| 1948657 | 1949423 | Mung timber 28/8 14:35| 1948600 old timber and fallen trees
0605256/
sharing line 14:47| 1948487 1 yearold | 400m snaring line
0605009/
sharing line 15:02| 1948741 fresh 200m snaring line
0605013/ 2 hunting gun shoot
gun hunting 21:10| 1948780 within 10 minutes
0605553/| NM Ha va 0605558/ specialized civet huntin
201 8§ n n| 1947949 | D Tuoc sharing line 29/8 10:02| 1947949 method and tactic
bird hunting 0605558/ 3-4 hunter visit the cam
camp 1947949 per month
0605167/ | 0605066/ D Tuoc, T 0605182/
221949386 | 1950481 | Mung logging area 30/8 11:17| 1950306 old
local people in 0605237/ Dalbergia  tonkinensi
the forest 9:22| 1949232 collectors
0605008/ | 0606073/ NM Ha, 0605770/
23| 1949664 | 1949687 | TT My snaring line 30/8 10:14| 1949533 fresh more than 30 snare
0606008/ abandoned snaring lin
sharing line 10:43| 1949698 old (more than 30 shares)
0604591/ | 0604820/| D Tuoc, T 0604684/
26 | 1950589 | 1949649 | Mung logging area 31/8 9:50| 1950153 old
local people in 0604678/ honey
the forest 9:54 | 1950084 collector
0604595/ | 0605342/ NM Ha, 0604676/ abandoned snaring lin
28 | 1950586 | 1951377 | TT My snaring line 31/8 9:45| 1951060 fresh (more than 20 snares)
Xu©n TOorAnuhe
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UTM UTM Level of
Transect | Start End Surveyor | Type ofimpact | Date | Time | Coordinate | Number | impact Remark
met 2 hunters with
smalttooth ferret badge
0613356/ D Tuoc, 0613270/ and forced to release t
2 (cha noi) | 1949318 TT My hunting camp 12-Sep 9:00| 1949258 fresh animal by ranger
sharing line 9:30 fresh
0612943/ | 0613248/| NM Ha, T| high  explosive 1km away, southern ¢
11949645 | 1949796 | Mung noise 12-Sep| 10:20 Thung Dang
0613111/ 300m of snaring line
sharing line 9:48| 1949385 fresh from valley to ridge
hunting camp fresh 3 old hunting camp
observed 4 camps:
0611929/ | 0612915/ NM Ha, T 0612915/ freshly built, one hunte
411947849 | 1948687 | Mung hunting camp 13-Sep| 10:00| 1948687 fresh andone snaring line
0612925/ | 0612915/ NM Ha, T 0612756/
311949640 | 1948687 | Mung sharing line 14-Sep 194374 fresh Active
H- a Gdmmune
100 unset snare ling
many remains (bone
skin, skull) of animal,
NM Ha, 13 civet, badgers
11 D Tuoc The Ruc cave Aug 4 | fresh mongoose
0592347/| D Tuoc, T 0592119/
13 1957792 | Mung logging 14/8 1957844
regularly active hunting
0590828/| NM  Ha, 0591695/ camp, especially durin
12| 1an 2 1958322 | TT My hunting camp 14/8 1958286 4 the rainy season
0591338/
logging 19588187
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Annex 7b. Threats recorded by the Insectivore and Rodent Survey team

UTM (WGS84)

Threat evidence | Status | Description X Y Forest type

Ma Rinh in Hoa

Son Commune

1. Hunting/snaring

Traps @) Trapline of about 5Wire snares 0591014 1958918 1

Traps O Trapline of about 5@ire snares 0590831 1958777 1

Traps N Trapline of about 4@ire snares 0591142 1958669 1

Traps O Trapline of about 4@ire snares 0590486 1958805 1

Traps O Trapline of about 4Wire snares 0590161 1958933 1

Traps @) Trapline of about 3Wire snares 0590537 1959027 1

Traps @) Trapline of about 4@ire snares 0591654 1958361 1

Traps O Trapline of about 2@ire snares 0592721 1958097 1

Traps N Trapline of about 1%vire snares 0591125 1957056 3

Traps @) Trapline of about 2@ire snares 0591339 1957722 3

Hunters 2 hunters wittb burned Melogale civet, 1 Tralerew, 1 Asian Redheeked | 0591161 1958178 3
Squirrel and 2 rats

Hunter camp U A camp for 56 persons, strings for snare making, explosiveéar 0591283 1958586 1
removal, cooking sets

Hunter camp @) A camp for 56 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 aliemeter, 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 cuttimber 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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Timbercutting 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 sawwoeahained 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 diametespme 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 0f68 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 Enin

Thuong Hoa

Commune

1. Hunting/snaring

Traps N Trapline of about 2@ire snares 0604372 1949464 2
Traps N Trapline of about 3Wire snares 0604894 1949294 2
Traps N Trap enclosure for trapping monkeys 0605031 1948937 2
Traps @) Trapline of about 3Wire snares 0605678 1947854 2
Traps N Trapline of about 3Wire snares 0605790 1948589 2
Traps N Trapline of about 3Wire snares 0604555 1948695 2
Traps N Trapline of about 3Wire snares 0605207 1948834 2
Traps N Trapline of about 5@ire snares 0603834 1948900 1
Traps N Trapline of about 5@ire snares 0603834 1947675 1
Hunters A hunter returning froncheckingsnare with largeBower's rats 0605719 1948021 2
Hunters 7 hunters in Ban On Village 0602477 1954262

Hunting camp U In gate of Hang Epave, nets for bird catching 0605158 1948265 3
Hunting camp A camp withwire snaresremains of hunted ferrdiadger 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 A team of 7 persons with bags of-30 kg Hue wood@§albergia sp.) 0605303 1948920 2
collectors

Hue wood 2 men on way to forest for Hue Wood collecting 0605694 1948104 2
collectors

Hue wood 2 men with about 230 kg of Hue wood each 0605694 1948104 2
collectors

3. Timber removal

Timber cutting O A timber of 0.65ndiameer 0604963 1949370 2
Timber cutting ) A timber of 0.7m diametr 0605031 1948937 2
Timber cutting N A timber of 0.6m diametr 0603977 1947708 1
Timber cutting N A timber of 0.62m diametr 0606555 1947004

4. Forest clearance

Agricultural field U A farm of cassava, bananas, etc. 0604558 1950008 2
5. Cattle raising Not seen

Hung Dangin

Thuong Trach

Commune

1. Hunting/snaring

Traps N Trapline of about 2@ire snares 0614845 1950715 1
Traps N Trapline of about 3Wire snares 0614765 1950465 1
Traps N Trapline of about 5@ire snares 0614598 1950813 2
Traps O Trapline of about 3Wire snares 0613635 1951008 2
Traps N Trapline of about 3Wire snares 0613853 1950504 1
Traps N Trapline of about 5@ire snares 0613520 1950011 1
Traps N Trapline of about 3Wire snares 0612626 1950538 3
Hunters 2 huntergatching salamalers 0614259 1951088 2
Hunters 3 hunters going to stream for water 0613807 1951089 2
Hunting camp U A camp withwire snaregnd cooking asset 0613655 1951257 2
Hunting camp U A camp withwire snaregnd 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. Forestclearance Agricultural field 0616991 1950634
5. Cattle raising Tracks were found throughout valley with lowland forest outside Hung | 0613250 1951100 2
Dang mountain range but not found inside it. to
1950100

Note Status N T new (less than 30 days),iIld (more than 30 days), Uin use.Forest type: 11 Primary orlittle-affected lowland forest; 2 Selected
logged lowland forest, B Karst forest

Annex 7c. Record of humas and their impacts by camera trapping team

No. of
Camera No. | Human record Individuals | Date Time Coordinate
Ma Rinh, Hoa Son commune
0591584;
M2 Children 4 7.7 1958249
Da Lat, Thuong Hoa commune
0597162;
M27 Hunters 3 1.8 12.56 1952318
Ca Con Hung Tri, Xuan Trach commune
Honeyhunters 2 20.7 12.57 0597036;
M9 Loggers 3 28.7 18.59 1950450
0597017,
M13 Loggers 1 21.7 6.23 1950094
0624151;
M15 Hunting dog 1 19.8 11:07 1947440
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ANNEX 8. MAPS

Map 1. Location of Insectivore and Rodent Survey Sites

’
/~*\PHONG/NHA KE BANG NP
~ |} ) (EXATENTION PART)
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Campbase location
Trapline location \
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State Forest Enterprise boudary
— Road
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|:| Medium forest

»  PHONG NHA KE BANG NP
[ ] Poor forest (CORE ZONE)

Thuong Trach Commune
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Map 2. Location of Records of threatenedodent species
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Map 3. Location of hunting/snaring signs recorded during survey period

Thuong Hoa Commune
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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

B s T~

4

3 1

ifvrgeen forest in Ma Rinh (HoarSGommne) 2. Karst rest in Ma Rih (Hoa Son commune)
Photo: Nguyen Xuan Dang

AR

Photo: Nguyen Xuan Dang

=N

turbedevergreen foret in Hang En (Thuog Ham.) 4. Karst forest in Hang En (Thuong Hoa Com.)
Photo: Nguyen Xuan Nghia Photo: Nguyen Xuan Nghia

3. is
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6. Lightly distrbedevergreen forest remains on hills

7. Karst forest in Hung Dang (Thuong Trach Com)
Photo: Nguyen Xuan Dang 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 speimen

i o
& o
g “ -

11.Sa||-tothe Ferret Badgéielogale moschata 12.A pair ofSundaCqugoGaIeopterUS/arieauseen

during a night transect.
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13. A Hairy-footed Flying SquirreBelomys pearsoniphaographed 14. A Particolored Flying Squirrélylopetes alboniggrhotographed
in Ma Rinh a new record for the PafRhoto: Nguyen Xuan Nghia in Thuong HoaPhoto: Nguyen Manh Ha

-, 3 =

=

A / .}' 3 ) 8, A : P h \
15. A Large Brown Flying SquirrdPetaurista philippensis
photographed during night transect.

. -
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16. Lang Bian Whitebellied Rat Niviventer langbianiphotographedin 7. Edwards's Longailed Giant Ratl_eopoldamys edwardsi
Hang En (PNKB44). Photo: Nguyen Xuan Nghia from Hang En. Photo: Nguyen Manh Ha

19. Leopoldamys edwarfiom Hung Dang (PNKE51)
Photo: Nguyen Xuan Nghia

18. A Northen TreeshrewJupaia belangerFrom Hang En (PNKE9)
Photo: Nguyen Xuan Nghia
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20. Chiropodomys gliroidésom Ma Rinh (PNKB2) 21. Chiropodomys gI|r0|defsom Hung Dang[PNKB 56)
Photo: Nguyen Xuan Nghia Photo: Nguyen Xuan Nghia

8 9 10 1] sios g3

y /
IERENSIA APEBECHBIA NWTOH i
CHONDROPYTHON, Vi f‘l!/ kb 43

5 23. Leopoldamys sabanusom Hang En (PNKB41)
22. Maxomys surifefrom Hung Dang (PNKB419) Photo: Nguyen Xuan Nghia
Photo: Nguyen Xuan Nghia
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24. Laonastes aenigmamérem Hang En (PNKR21), a new record for 25. Laonastes aenigmamérem Hang En (PNKE21)
Vietnam Photo: Nguyen Xuan Nghia Photo: Nguyen Xuan Nghia

6 7 8 9 10 1
2 (IR g

26. Niviventer tenasteirom Hang En (PNKRE25) 27. Rattus remotusindamanensiBom Hang En (PNKR27)
Photo: Nguyen Xuan Nghia Photo: Nguyen Xuan Nghia
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28. Niviventer fulvescernisom Ma Rinh (PNKB2)

) 29.B Ma Rinh (PNKB1
Photo: Nguyen Xuan Nghia 9. Berymys bowersfrom Ma Rinh ( 0)

Photo: Nguyen Xuan Nghia

30. Three living Brushtailed Porcupinestherurus macrourus
in a hunteroés back bask eComnmmunel
Photo: Le Trong Dat
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31. The horns of a SaoRseudoryx nghetinhensis Largeantlered Muntjac 32.A sack of bones in a hunte
Muntiacus vuquangensid other muntjac species found in a local hous serow,Capricornis milneedwardsiPhoto:Le Trong Dat

Hoa Son Commune.

Report onsurveys ofmnammalsgibbon and lorisesf Phong Nha Ke Bang - 66-



33 Huntels éamp |n|\/|a R|nh Photo Nguyen Xuan Dang - 34. Trapsandsnares in the huntinganp. Photo: Nguyen Xuan Dang

35. Timber cutting inMa Rinh. Photo: Nguyen Xuan Dang 36. Transportation of login Ma Rinh. Photo: Nguyen Xuan Dang

Report onsurveys ofmnammalsgibbon and lorisesf Phong Nha Ke Bang -67-



