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INTRODUCTION

Convention of Biodiversity (1992) recognizes protected areas as the most effective tool for
in-situ conservation of biodiversity in the World. The Convention calls all countries to develop
national system of protected areas and effectively manage the biodiversity recources in the
protected areas.

The Nature Conservation & Sustainable Natural Resource Management in Phong Nha - Ke
Bang Region, Vietnam, KfW component, aims to improve the management of Phong Nha —
Ke Bang National Park (PNKB NP) and reduce the pressure on its natural resources. The
Project is cooperation between Quang Binh Provincial People Committee and Germany.

The ecosystemss of limestone forest in PNKB NP contains a high level of biodiversity. Upto
now, it is inventoried more than 2,851 species of higher plants, 755 species of vertebrate
animals, 395 species of invertebrate animals and 261 species of butterflies (Le Trong Trai et
al. 2012). Out of them, there is large number of high conservation priority species, including
75 plant species and 62 animal species enlisted in Vietham Red Data Book (2007); 69 plant
species and 73 animal species enlisted in IUCN Red List (2012); 419 plant species and 35
animal species are endemic to Vietnam, and a number of recently discovered species (see
the full list of these species at Annex 4). Some representatives of recently discovered and
endemic to Ke Bang limstone area are Scooty Babbler (Stachyris herbeti), Hatinh Langur
(Trachypithecus hatinhensis), Annamite flying frog (Rhacophorus annamensis), Laotian
Rock Rat (Laonestes aenigmanus), Phongnhakebang Bent-toed Gecko (Cyrtodactylus
phongnhakebangensis), Phongnhakebang Gekk (Gekko scientiadventura), etc.

Unfortunately, biodiversity values of PNKB NP are facing negative impacts of several threats
that make the biodiversity values become in danger of degradation or even extinction unless
effective conservation measures are timely undertaken. The key threats to PNKB NP
biodiversity are identified as wildlife hunting/trapping, illegal timber extraction, overharvesting
of non-timber forest products (NTFPs), un-sustainable tourism development, infrastructure
construction inside national park, etc. Thus, development and implementation of a key
species monitoring plan is utmost important for the Park management. The monitoring plan
will help to identify the trend of key species and key threats in the Park, that provide a basis
for the Park's Management board to develop necessary management measures to effectively
conserve rich and unique biodiversity of PNKB NP.

As reported by Leverington et al. (2007), about 5,000 protected areas in the Word conducted
biodiversity monitoring programmes, however, there is no single format for all monitoring
programmes. The content of monitoring programmes depends on management requirement
of each protected area, at each management periods, conditions of monitoring areas and
available resources. Monitoring programme may be very simple as a systematic gathering
biodiversity information/ data by park's rangers during their routine patrolling or maybe very
complicated one which contains many monitoring species and large number of monitoring
indexes.

At present, the scope of monitoring in most Asian protected areas are generally limited to
observing the condition and threats to key-habitats and key-species in specific locations, as
well as selected management program outputs. Similarly, this Key species monitoring plan
for PNKB NP will focuses on observing population condition of key species and acute threats
to key-habitats and key-species in PNKB NP. The aim of the Plan is to create scientific basis
for adjusting management plan of PNKN NP for effective conservation of its biodiversithy
values. The importance of the key species and key threat monitoring can be summarized as
following:



Monitoring key species populations: Survival of its key species populations is ultimate
objective of a protected area. However, this task is difficult because we often know very little
about the key species. Monitoring programme will help to identify where is the distribution
area of the species, how large it is and if this ditribution area changes seasonally or overtime.
The monitoring will also provide information/ evidence of sucessful production, health status
and relative abundance of the monitoring species in the protected area and its trend over
time.

Monitoring acute threats: Monitoring of acute threats caused by people is an indispensable
part of monitoring plan. The quantity and quality of information available about acute threats
is perhaps the single most telling indicator of management effectiveness. The damage done
to habitats and wildlife depends on the threat-type and on its intensity. Threat intensity refers
to the damage potential of a threat and is linked to its distribution and observation frequency.
The monitoring plan will identify which types of threats are present, where they are in the
protected area and how much is their observation frequency. Other factors need to be
considered are harvest methods and quantities, quarry species and affected locations.
Hunting of protected species implies a greater damage potential than common species.
Hunting inside core areas implies a greater damage potential than outside core areas.



Part |
KEY CONCEPTS AND PRINCIPLES

1.1 DEFINITION OF BIODIVERSITY MONITORING

Biodiversity monitoring means using observation techniques to determine change trend of
ecological factors (vegetation, ecosystems, populations, ect.) under threat impacts caused by
people and nature; collect additional data on distribution and population condidtions of little
known key species. The monitoring also identify threat-types, their intensity and change
trend by spatial scope and overtime

Results of biodiversity monitoring show appropriateness and effectiveness of management
measures applied by the Protected area management board. Based on monitoring results,
management board will adjust its management plan to meet conservation objectives and
achieve required management effectiveness.

1.2 KEYSTONE SPECIES AND KEY SPECIES

Conccept 'keystone species' refers to those species which play crucial role in maitaining an
ecosystem structure and have large affect on other species in the ecosystem. If populations
of keystone species changes the structure of the ecosystem will bechanged or even
destroyed. Keystone species may be:

- Dominant predators which control over population size of many prey species

- Species providing key food source for many other species in the ecosystem. If these
species disappear, the food-depending species will be significantly descreased or
disappeared

- Species whose activities cause great change in environment conditions that affect
many other species in the ecosystem

'Key species" is a relative meaning concept. Identification of key species depends on
ecosystem management objectives. A species is considered as key species if it well meet
the ecosystem management objectives. For example, management objective of rangeland is
for cattle grazing. Then, key species are those which have high abundance, high productivity
and high palatability. If management objective of the forest is for watershed protection, key
species will be those which have good canopy, good water-retaining and erosion-proventing
capacity. In ecosystems managed for biodiversity conservation, key species are those which
have high conservation priority such as nationally and globally threatened species, endemic
species, rare species, recently discovered species, prey species of conservation priority
species, etc. In many cases, keystone species are also as key species, but may key species
are not keystone species. Both keystone species anf key species are often selected as
monitoring species in biodiversity monitoring programme

1.3 MONITORING INDICATORS
Biodiversity monitoring is implemented through monitoring of ecological factors which are
indicators of :

- Status of key species population or key habitats in the protected areas

- Scope and severity of negative impacts to the biodiversity components

- Effectiveness of applied management measures



Thus, monitoring factors actually are 'monitoring indicators'. Monitoring indicators maybe
biological factors (such as animal and plant species, ecosystems, sensitive habitats, etc.) or
non-biological factors (such as illegal logging, wildlife hunting, mining, etc.). Depending on
accessibitlity for observation, monitoring indicators are divided into 'primary indicators" and
"secondary indicators". Primary indicator is that Indicator which can be observed directly.
When a indicator can not be directly observed directly and its presence should be justed
through observation of an alternative indicators. These alternative indicatorrs are
"secodnary indicators".

Example 1. We want to monitoring Truong son muntjak population in a protected area, but
the species is so rare and very difficult for rangers (as surveyors) to identify them in forest.
Because the level and nature of hunting threats to Truong son munjak is the same as to
Common muntjak population, so instead of Truong son muntjak we monitor common muntjak
and extrapolate to Truong Son Muntjak. In this case, Truong Son muntjak is primary indicator
while Common muntjak is secondary indicator.

Example 2. We want to monitor Cloudy leopard population in a protected area, but it is very
difficult to get direct observation of Cloudy leopard in the wild. So, we will observe signs of its
activity (footprints, scats) instead. In this case, animals of Cloudy leopard are primary
indicator while its footprint, scats are secondary indicators.

1.4 MONITORING INDEXES

Monitoring indexes are observation parameters which need to be obtained from monitoring
indicators to determine trend of their change. Monitoring indexes of biological indicators
maybe species composition, population density, encounter rates of the species, etc.
Monitoring indexes of non-biological indicators maybe encounter rate of hunters, number of
traps/snares found in forests, etc.

1.5 REQUIREMENT OF MONITORING INDICATORS AND MONITORING INDEXES

Monitoring indicators and indexes must be chosen carefully. Monitoring indicators and
indexes must have following characteristics:

(1) Measurable: It must be possible to measure the quantity or the quality of the indicator.

(2) Sensitive: The indicator must reflect accurately the changes that are the focus of the
monitoring strategy

(3) Consistent: It must be possible to measure the indicator in the same way throughout
the entire monitoring programme: the indicators must not be changed over time, and
neither should the method of measurement of the indicator.

(4) Precise: The measurements must be defined in such a way that everyone can
understand what the data are demonstrating.

1.6 MONITORING INTERVALS

Biodiversity monitoring usualy consists of following stages:
(1) Conducting first survey to determine initial status of monitoring indicators

(2) Repeating the same surveys by certain intervals of times (every month, every 3
months or every year, etc.) to check status of the monitoring indicators

(3) Comparing results of these surveys to determine trend of monitoring indicators

(4) Identifying threats/factors causing the trend of the monitoring indicators and
determine relevant measures to address the threats/ factors.



So, monitoring is a systematically repeatable proccess, i.e. surveys for collecting
information / data are repeated over certain equal time interval which calls as monitoring
interval. It is very important to keep consistent in all repeated monitoring surveys. This
means for all repeated surveys, it should have the same monitoring manpower, survey
methods, time, duration and sites. Any change in these components will reduce accuracy of
the monitoring programme. Monitoring interval maybe one month, 3 months, 6 months, one
years, etc. The length of monitoring interval depends on changeablity of monitoring
indicators, management requirement and available resources (manpower, budget,
equipment, etc.) for the monitoring programme.

1.7 MONITORING METHODS

Survey methods used for biodiversity monitoring are similar to those of biodiversity
assessment. There are many survey methods. The seclection of which methods for
monitoring programme depends on monitoring objectives, kind of monitoring indicators and
available resources. Some of often used methods are:

(1) Transect survey

(2) Standard plot survey

(3) Camera trapping

(4) Data records during routien forest patrols

1.8 IMPORTANCE OF BIODIVERSITY MONITORING IN PROTECTED AREAS

Importance of biodiversity monitoring have been discussed in Introduction section. It can be
brieved here as following: biodiversity components of protected areas are undergone
continuing negative impact from various threats (forest product harvesting, forest destruction,
wildlife hunting/snaring, free-ranging cattle raising, road building, invasive species, etc.),
while management board of protected areas applies many management measures (forest
patrolling for detecting and excuting violations, confiscating of hunting guns from villagers,
control of wildlife hunting and trade, conservation awareness education, etc.) to mitigate the
threats and proromote long-term survival of ithe biodiversity components.

Management board of protected area need to identify the trend of biodiversity components
and the effectiveness of the applied management measures to adjust its management
strategies to reach the conservation objectives. Biodiversity monitoring is a effective tool for
this task.That's why biodiversity monitoring is so widely used by protected areas in the World.

1.9 STEPS OF DEVELOPING AND IMPLEMENTATING MONITORING PROGRAMME

Biodiversity monitoring is multi-monthly or multi-annual proccess. However, at each period
of time, depending on specific management requirement an available resources the
monitoring programme will have different objectives, different monitoring indicators and
different monitoring duration. Therefore, management board of protected areas should know
how to develop relevant monitoring programme for each specific management periods.
Principally, development and implementation of a monitoring programme should have 6
following steps:

(1)  Establishment of monitoring programme: in this stage, one should determine
monitoring objectives, select monitoring indicators, monitoring indexes, monitoring
methods, monitoring duration, monitoring interval, and prepare manpower, budget and
maybe other conditions.

(2)  Training monitoring team: After monitoring programme was established, it needs to
train monitoring team on conducting monitoring. The training content should include
introduction of the monitoring objectives, indicators and indexes; monitoring species
identification, survey techniques,collecting and recording necessary information / data
and writing report of monitoring results with management recommendations.



3)

Piloting monitoring programmes: After monitoring team trained, piloting monitoring
programme should be carried out to find out and correct any mistakes in the monitoring
programme and to build up practical monitoring skill of the monitoring team. Piloting
may last for 2-3 monitoring intervals depending on learning capacity of the monitoring
team. During piloting period, support of experts is necessary to timely correct mistakes
of the monitoring programme and technical mistakes of monitoring teams. The data
collected during piloting period should not be used for evaluation of monitoring
objectives.

Implementation of monitoring programme: After successful piloting, monitoring surveys
can be officially conducted to collect monitoring data.

Storage, analysis of monitoring data and writing report of monitoring results: All data
collected from each monitoring survey (data sheets, notebooks, photographs, ect.) must
be stored at safe place. Responsible person must enter the data into monitoring
software (SMART, MIST, excell, etc.) for analysis and specific report exporting. Report
of monitoring results should give notes about the trend of monitoring indicators and
make relevant management recommendations to address the trend and other related
issues.

Submission of monitoring report: The monitoring report should be summited timely to
director and authorized persons of management board for their use.



Part Il
SELECTION OF MONITORING SPECIES,
MONITORING METHODS AND MONITORING SITES
FOR PHONG NHA — KE BANG NATIONAL PARK

2.1 SELECTING MONITORING SPECIES AND MONITORING INDEXES
2.1.1 Criteria for selecting monitoring species

One of the most import management objectives of protected areas is to conserve biodiversity
values of its natural ecosystems. Therefore, key species here should be species of high
conservation priority, including species enlisted in Vietnam Red Data Book (2007), IUCN Red
List (2012) at CR, EN and VU categories; species endemic to PNKB NP or Vietnam, and
recently discovered species. PNKB NP has very high biodversity, and the number of high
conservation priority species is also high (about 229 species, Annex 4). In order to reduce
number of species selected for monitoring plan, appropriate selection criteria must be
developed.

A set of overall selection consists of 4 criteria. To be seclected for monitoring the species
should meet all these criteria:

- Criterion 1: Having high conservation significance and population in PNKB NP has
national or global importance; OR as indicator of primary and little- affected forests in
PNKB NP.

- Criterion 2: Being illegaly hunted / exploited in PNKB NP and adjacent areas

- Criterion 3: Easy or relatively easy for staffs of PNKB NP to identify in forests (after
respective training)

- Criterion 4: Can be observed during monitoring surveys directly or indirectly through
signs of its activity

Application of these overall criteria results at a long list of selected species. Therefore,
additional criteria are developed for each specific groups. Additional criteria are developed by
specifying criterion 1 (Having high conservation significance) and criterion 2 (level of illegal
exploitation). They are as following:

» Specific criteria for mammal species:

- Criterion 1: Being listed in Vietnam Red Data Book or IUCN Red List at CR or EN
categories, OR endemic /nearly endemic to PNKB NP

- Criterion 2: Currently facing high exploitation presure in PNKB NP and adjacent areas
* Specific criteria for bird species:

- Criterion 1: Being listed in Vietnam Red Data Book or IUCN Red List at CR, EN and
VU categories, indicator of primary and little- affected forests in PNKB NP; OR
endemic /nearly endemic to PNKB NP

- Criterion 2: Currently facing high exploitation presure in PNKB NP and adjacent areas
e Specific criteria for Reptile and Amphibia:

- Criterion 1: Having high conservation significance and population in PNKB NP has
national or global importance;

- Criterion 2: Being illegaly hunted / exploited in PNKB NP and adjacent areas

10



e Specific criteria for plant species:

- Criterion 1: Precious timber species of high conservation significance

- Criterion 2: Currently facing high exploitation presure in PNKB NP and adjacent areas
2.1.2 List of selected monitoring priority species
Using above specific criteria results at a list of 23 monitoring priority species (Table 1). Key
information of these species are provided at Annex 1. At each periods, depending on specific

management requirement and available resources, Management board of PNKB NP can
select 5-10 speciesfrom this list for monitoring plan.

11
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Note: VRDB — Vietnam Red Data Book (2007), IUCN — IUCN Red List (2012). CR — Critical
endangered, EN — Endangered, VU — Vulnerable, LR, NT — Low risk, Near Threatened.

2.2.3 Monitoring indicators and monitoring indexes

All 23 selected species (Table 1) are easy to identify by direct observation of the species
individuals (primary indicators). However, due to dense forest and complicated terrain in PNKB
NP, little experienced staffs of PNKB NP may fail to identify them (especially animal species) in
the field. In many cases, the staffs can not identify observed animals to species level, but to
genus or higher taxon. Moreover, some species can only also recognized indirectly by signs of
their activities (footprints, dung) - secondary indicators. Table 2 introduces primary, secondary
indicators and monitoring indexes of selected species.

Table 2. Monitoring indicators and indexes

Primary indicator Secondary Monitoring
indicators indexes
1. Mammals
Siki gibbon Vocalization/ Rate of direct animal observation

(Nomacus siki) calling Number of calling gibblon groups at

each surveys

Map of gibbon recorded localities
Red-shanked Douc langur Rate of direct animal observation of
(Pygathrix nemaeus) each species

Vocalization Rate of heard vocalization

Hatinh Langur Map of species recording localities
(Trachypithecus
hatinhensis)

Laotian Rock Rat
(Laonastes aenigmamus)

Hunted specimens
from local villagers

Animal pictures
taken by camera
traps

Number of hunted specimens each
year

Number of animals photographed
by camera traps each year

Map of localities where the animals
were trapped or photographed

2. Birds
Scooty Babbler Rate of direct animal observation
(Stachyris herberti) Map of localities where the animals

found

Great Hornbill (Buceros
bicornis)

e Vocalization

Brown Hornbill
(Anorrhinus austeni)

e Vocalization

Rate of direct animal observation of
each species
Rate of heard vocalization

Siamese Fireback
(Lophura diardi)

* Lophura

Rate of direct animal observation of
this species

Encounter rate of Lophura genus
Map of localities where the animals
found

3. Amphibians and Reptile

Truongson Flying Frog
(Rhacophorus
annamensis)

Rate of direct animal observation
Map of localities of the animals
observation

Green water dragon
(Physignathus cocincinus)

Rate of direct animal observation

Gecko (Gekko gecko)

Rate of direct animal observation




Primary indicator Secondary Monitoring
indicators indexes

Phongnhakebang Gekko * Rate of direct animal observation

(Gekko scientiadventura * Map of localities of the animals
observation

Phongnhakebang Bent- Cyrtodactylus * Rate of direct animal observation

toed Gecko * Map of localities of the animals

(Cyrtodactylus observation

phongnhakebangensis)

Horned Pitviper * Rate of direct animal observation of

(Protobothrops cornutus) each species

Sievers’ Three Horn- Viperidae « Encounter rate of Viperidae

scaled Pitviper « Map of localities of the animals

(Protobothrops observation

sieversorum)

Truongson Pitviper

(Trimeresurus

truongsonensis)

4. Plants

4.1 Precious Timber species

Bach xanh nui da (Calocedrus rupestris) * Number of logged trees per time

Tau da / kién kién (Hopea sp.) units (6 months, a year)

Mun soc (Diospyros mun) * Map of logged tree localities

Gioi balansae (Michelia balansae) * Phenological status (flowering, fruit-

Gioi nhung (Paramichelia braianensis) bearing, etc.)

Gu lau (Sindora tonkinensis)

Re huong (Cinnamomum parthenoxylon)

2.2.4 Selecting threats for monitoring

As mentioned above, monitoring of acute threats caused by people is an indispensable part of
monitoring plan, because the quantity and quality of information available about acute threats is
perhaps the single most telling indicator of management effectiveness of Protected area
management board.

According to latest assessment (Nguyen Xuan Dang et al. 2011, Le Trong Trai et al. 2012),
biodiversity values of PNKB NP are facing impacts from 13 diferent threats, of which 5 most
severe threats are addressed in Operational Managem Plan of 2013-2020 period. They are:

1) lllegal hunting, trapping wild aninmals
2) lllegal timber extraction

3) Harvesting non-timber forest products
4) Un-sustainable tourism development
5) Construction of infrastructure

Out of these, the first 3 threats are the most seriously affecting the selected montoring species
and therefore should be included into the monitoring plan. The monitoring of these threats will
be conducted through recording threat evidence during species monitoring activities. Table 3
shows threat evidence to be recorded and monitoring indexes to be obtained in the threat
monitoring.



Table 3. Threat evidence and monitoring indexes

Threat Evidence Monitoring indexes
Wildlife * Hunters found in the Park * Encouter rate of threats evidence
hunting/ * Traps/snares found in forest | ¢ Map of localities of threat
trapping  Hunting huts found in forest evidence recording

* Hunting gunshootings heard

in forest

Precious * Timber sawing platforms * Encouter rate of threats evidence
timber logging | ¢  Villagers carrying logs » Map of localities of threat

e Vollume of logged wood evidence recording

* Species of logged trees
Over- * Harvesting villagers found in | « Encouter rate of threats evidence
harvesting forest * Map of localities of threat
NTFPs e Their camps in forest evidence recording

* Kind of harvested products

2.3 MONITORING METHODS
2.3.1 Methods of mammal species monitoring
a) Monitoring primate species by transect method

Equipment for monitoring: binocular, GPS, compass, topomap (1/50,000), phone recorder,
camera, datasheet, notebook, red paint for transect marking, forest kinfe, camping set, etc.

Permanent transects of 3-4 km long each will be established in each monitoring sites. The
transects are established randomly and running through preferred habitat of monitoring species.
Starting point, ending point and key points of each transects are marked by red paint for
transect detection in next surveys. Monitoring interval is 3 — 6 months depending on available
resource.

Two surveyors walking along a transect at slow speed of 1-2 km/h and keep attention to detect
monitoring primate by direct observation or through their vocalization. Survey time is 6:00 to
10:00 when the primates are most active. When an animal or group of animals are detected,
surveyors must keep thourough observation and record following data into monitoring
datasheet (Annex 2a): species name, GPS coordinates, number of animals observed and
habitat

b) Monitoring siki gibbon by listening point method

Listening points are establised in siki gibbon habitat to monitor change in number of its groups
or individuals. At each monitoring site, 2-3 litsening points will be selected. Listening points
should locate at high localities (hill tops) to get the better hearing of gibbon calls from many
directions. Effective listening distance of gibbon calls is about 1-2 km depending on terrain
conditions and weather, therefore, consecutive survey site with gibbon listening points must be
at 1 kilometre aways as minimum. GPS coordinates of each listening points should be recorded
and the site should be marked by red paint for next monitoring surveys.

Listening survey time is from 5:00 to 9:00 am each morning and the survey should last for 3
consecutive days. Monitoring interval is 6 months. When stay at listening points, surveyors must
keep silence, not smoke, not produce any lound noise and keep attention to listen to gibbon
calls. When the gibbon call is heard, surveyors should record following data into monitoring
datasheet (annex 2b): time of call bount starting, time of call bount ending, type of calls (single



or duet call), compass bearing to calling gibbon group, estimated distance from listening point to
calling group and other additional information such as habitat, weather conditions, etc.

UselListening count data analaysis computer software developed by Vu Tien Thinh and Rawson
(2011) for analysis of these monitoring data. Just estimate the calling probability of siki gibbon in
survey area and enter data from monitoring datasheets into the computer programme to get
estimate of the number of gibbons in each survey sites.

d) Monitoring Laotian Rock Rat

Laotian Rock Rat is just recorded in extension area of PNKBN NP (Thuong Hoa Commune,
Minh Hoa District, Quang Binh Province) in 2011. However, this species is listed in IUCN Red
List at En (endangered) and hunting of this species for food is a serious threat throughout its
range. Monitoring is necessary to collect data/information for developing effective measures to
protect this mystery species. Monitoring plan for Laotian Rock Rat has 2 objectives: 1) to assess
hunting level of this species by local villagers, and 2) to collect additional data on distribution
range and abundance of this species. Two methods will be used to monitor this species:
questionaire survey and camera trapping.

Questionaire method: select a number of believable villagers to establish a network of
informants who will collect the hunting data from his village and fill into the questionaires. In
order to avoid any negeative impact of over-attention of local people to this species, the
questionaire will be named as Questionaire for 3 rodent species. In this questionaire, each
species has his code names under his pictures as "Species A" for Loatian Rock Rat Laonestes
aenigmanus, "Species B" for Long-tailed porcupine Atherurus macrorourus and "Species C" for
Bamboo rat Rhizomys pruinosus (annex 2c¢). The infromants will collect in fill on monitoring
questionaire following data:

- Date of catching

- Species code name (A, B or C), number of caught individuals, approximate body

length and weight of caught animals
- Localities of the animal catching and habitat

Camera trapping: based on information collected from questiomaires and live interviewing local
villagers to identify places to set camera traps. ldeally, the camera traps will set in front of
Laotian Rock Rat dens to increase photographing effectiveness. Ratio of localities where the
pictures of Laotian Rock Rat were obtained to total number of camera setting localities will use
as relative abundance index of the species.

2.3.2 Methods of monitoring selected bird species

Transect method will be used for monitoring of selected bird species. Equipment, transect
requirment and survey protocol are simalilar to those of mammal monitoring. All obtained
data/information will be filled on the Bird monitoring datasheet (Annex 2d).

2.3.3 Methods of monitoring reptile and amphibian species
a) Equipment

- Reptile and amphibian monitoring datasheets
- Notebook, pens, pencils
- Field identification guide
- Topo map of survey area
- Measuring tape
- Binnoclars, GPS, cameras
- Torches and batteries
b) Monitoring by transect method



Usually herpetological biodiversity surveys should collect specimens. In this monitoring plan,
monitoring species are endangered species or of very high conservation significance, so
specimen collecting is not allowable. The record of the species presence is based on their direct
observation in the wild. Some monitoring snake species are poisonuos so be carefull when
observing them.

In each monitoring sites, using topo map and information/ data from previous herpetofaunal
surveys to determine 3-4 survey transects running through habitats of the monitoring species.
For each transects, make brief description about habitat, take GPS coordinates of starting
point, ending points and some other key points and mark these localities by red paint for easy
detecting in next monitoring surveys.

» Place to search for monitoring species: along streams, swamps and other wetlands;
small caves, ground dens, under decaying trees and on tree branches.

» Searching time: monitoring species can be observed throughout the day, howver, the
most effective search will be from 18:00 to 24:00.

* Recording data/information: when monitoring animals are detected, carefully observe
them and record information/data into herpetofaunal monitoring datasheets (annex 2e).
In the end,try to take the pictures of the observed animals for documentation.

» Monitoring interval: 3-6 months

e Data analysis:

Estimate encounter rate of each species using following formula:

Total number of observed individuals from each species
Encounter rate =

Total length (km) of all surveyed transects
- Mapping all localities of monitoring species observation
2.3.4 Methods of monitoring plant species
a) Equipment

Equipment for transect and plot establishment: topo map, GPS, camera, compass, measuring
tape of 30-50 m long, red paint, red nylong rope, monitoring datasheet, transect or plot
description forms, notebook, pens, pencils.

Equipment for monitoring survey: GPS, camera, binoculars, measuring tape of 30-50 m long,
monitoring datasheets, notebook, pens and pencils.

b) Monitoring precious timber species by transect method

Transect establishment: 3-4 permanent monitoring transects of 2-3 km each will be
established at each monitoring sites. Record on transect description form following
information/data: location name, coordinates of starting point, ending point and other key points,
transect length and key habitats the transect passes through. Distance between consecutive
transects is about 100 -1,000 m. Do not establish transects at areas with very high grasses or
very risky terrain. All transects should be by red paint for ieasy locating during next surveys.

At each transects, count and mark all trees of monitoring species with DBH (D, 3) of above 30
cm, occuring within 5 m distance from both sides of the transect line. Carefully observe these



trees and record on monitoring datasheet (annex 2f) following data: species name (local name
and scientific name), GPS coordinates, D1 3, total height, quality of stem and phenological data
(in flowers, fruit bearing, etc.)

Monitoring survey: two persons walk along each transect, check all marked trees and tick off on
the datasheet (annex 2g) and notebook. Take notes of all logged trees and phenological data of
each species. Monitoring interval is 3-6 months.

Data analysis: count the number of logged trees from each monitoring species at each
monitoring surveys. Compare these figures to identify severity of illegal timber logging.
Tabluating phenological data from each monitoring species.

c) Monitoring precious timber species by standard plot method

Standard plots may have different shapes: square, quadrat and round. Area of plots depends on
forest complexity and survey purposes. For timber species monitoring, one can use quadrat
plots of 400m? each. The plots are arranged along trails in the monitoring sites and the distance
between 2 consecutive plots must be at least 200 m.

Plot establishment: when place relevant for plot establishement is found, fix a stick in the midle
point of the place. Using 2 measuring tapes to make 2 perpendicular lines along South — North
direction and East-west direction. At each direction, take a distance of 11.2 m from the crossing
point and put a stick at the end of that distance. By that way, we have 4 sticks located at 4
directions. Connect these 4 sticks by nylon rope to make a quadrat plot of 400 m?. Record the
GPS coordinates of the plot and mark the plot with red paint for better detection at following
monitoring surveys.

Thouroughly explore each plots to detect and mark all tree of monitoring species with D13 > 30
cm. Observe these trees and record following data on Plot establishment form (annex 2f):
species name, number of trees from each species, Dy 3 measurment, length of tree hight, stem
quality and phenological information

Monitoring survey: Monitoring interval is 3-6 months. At each monitoring intervals, conducting
field survey to check all marked trees for its presence or absence (due to illegal logging) and
phenological data and record on Monitoring datasheet (annex 2g).

Data analysis: count the number of monitoring trees illegally logged at each monitoring surveys.
Compare these figures from different monitoring surveys to identify trend of illegal logging.
Tabulate phenological data by each species and by year.

2.3.5 Methods of threat monitoring

a) Detecting threat evidence

During species monitoring, try to detect any evidence of key threats to biodiversity and take
notes on threat evidence datasheet (annex 2h). Rangers from Guard stations when conducting

routine forest patrolling, also try to detect any evidence of key threats and record tthem on the
threat evidence datasheet. Bellow is a guide to record threat evidence:

No. | Threat evidence Information to be collected

1. Camp/hut * New or old (how many days ago ?).

*  Who use the camp/hut (hunters, forest product
collectors, etc.)

* Estimate number of people stayed in the camp/hut




* Taking pictures of the camp/hut

2. Hunting gunshooting *  Number of gunshootings heard
* Approximately place of shooting (forest
compartments,...)

3. | Traps/snares setin * Number of traps / snares
forests * Species get on trapped
* Taking pictures of the traps/snares
4, Animal carcass * Species hame

* Death reasons (hunting, natural death,...)
* Taking pictures of the carcass

5. Enchroachment * Number of enchroached people

* Their activities when encountered
* Their purposes of enchroachment
* Frow where (villages, communes)
* Taking pictures of them

6. Fishing * Fishing tools/equipment (poison, explosives, electric
shock, etc.)

* Amount of fishes caught

Taking pictures

7. Cut trees Number of cut trees
Species name of cut trees
Wood volume estimate
Address of logging people

Taking pictures

8. Harvesting forest
products

Type of products (wood, rattans, honey, etc.)
Exploiting tools

Exploiting people (from where)

Volume of exploited products

Taking pictures

9. Forest destruction destruction area, type and status of destroyed forests
Purpose of the forest destruction
Name and address of destroying people

Taking pictures

10. | Other * QGive detailed descrtiption

b) Estimate monitoring index

Estimate encounter rate of each threat evidence by each monitoring surveys and each
monitoring areas using following formula:

Total number of detected evidence of each threats
Encounter rate =

Total length (km) of monitoring transects covered
2.4 SELECTING AREAS FOR MONITORING PLAN IMPLEMENTATION

Which and how many areas in PNKB NP should be selected for implementing key species
monitoring plan denpend on available species records and available resources (manpower, time,
fund). In general, selected areas for monitoring implementation must meet all following criteria

1) Located in core area of PNKB NP (except administration zone) and its extension area
2) Having many records of monitoring species
3) Having medium to high level of threat impact



4) Easy or relatively easy to access and having water for camping

Using these criteria, 10 areas in PBKN NP are selected for monitoring implementation (Table 4,
Map 1). Depending on monitoring objectives and available resources at each management
period, the management board of PNKB NP will selec all or some of these areas. Map of these
areas is shown in annex 3.

Table 4. Selected areas for monitoring implementation

No Area name Priority monitoring species
1 Cha Noi (Xuan Trach Commune):
' Khe Ca Can — Khe Nuoc Vang —Vuc | Primate, Reptile and amphibian, precious
Tro - Cha Noi timber species
5 Hung Dang — Ca Ton area (Xuan Primates, reptiles
' Trach Commune)
3 U Bo (Tan Trach) Primate, bird, reptile, amphibian, and
' precious timber species
4 Dai A — Dai Cao (Thuonng Trach) All animal species, precious timber species

5 Limestone ecosystem near Hang E Primate, reptile and amphibian
" | cave (Son Trach Commune)

6 Tro Muong - Hung Lau — Da Ban - Primate, bird,precious timber species
' Gieng vooc (Son Trach Commune)
7 Dalat 1 — Dalat 2 (Thuong Trach Mammal, bird, reptile, amphiban and precious
' Commune) timber species
8 Hang En — Ma Ma area (Thuong Laotian Rock Rat, bird, reptile, amphibian,
' Hoa Commune) precious timber species
9 Kaxai area (boundary of Hoa Son Mammal, reptile, amphibian and precious
' and Dan Hoa Communes) timber species
10 Ma Rinh area (Hoa Son Commune) | Mammal, reptile, amphibian and precious

timber species

Note: Monitoring of threats will be conducted in all site in combination with species monitoring at
all monitoring areas

1. Chanoi area, Xuan Trach Commune
Habitat: Litte affected limestone forest and montane evergreen forest. There are some large

valleys with abundant stream network

Species diversity: High species diversity, especially herpetofauna. Many endemic and new
species of reptile and amphibians were found in this area.

Priority monitoring species: Reptile, Amphibian, Primate and precious timber species
2. Hung Dang — Ca Ton Area (Xuan Trach Commune)

Habitat: primary kast forest. Valleys are seasonally flooded (September to November), but lack
of water in some dry season months. High hunting pressure.Complicated topography due to
steep slopes, stone walls

Species diversity: It is one of the most species diversity area in PNKB NP, Hating langur is
especially abundant in this area.

Priority monitoring species: Primate species and other mammal species

3. U Bo Area, Tan Trach Commune



Habitat: Mainly lowland forest in little affected status, abundant stream network, especially in
area close to Ho Chi Minh Road. Terrain is much less steep than other areas in PNKB NP.

Species diversity: very high species diversity, rich of siki gibbon and red-shanked douc langur.
Priority monitoring species: Primate, bird, reptile, amphibian and precious timber species

4. Dai A — Dai Cao Area (Thuong Trach Commune)

Habitat: Primary kart forests intersected by lowland montane forests. The valley between Road
20 and Dai A cave is an ideal habitat for many reptile and amphibian species due to existence
of very good forests and abundant stream network.

Species diversity: high species diversity with many species of global conservation significance
Priority monitoring species: all selected animal and precious timber species

5. Limestone forests around Hang E cave (Son Trach Commune)

Habitat: Primary limestone forests and little-affected valley forests. Many small caves and cliffs
that are excellent refugees for reptile and amphibian species. There are several large
population of herpetofaunal endemic species.

Species diversity: Very rich of reptile and amphibian species. Some endemic species of large
populations such as Cyrtodactylus phongnhakebangensis, C. roesleri, Gekko scientiadventura,
Trimeresurus truongsonensis.

Priority monitoring species: Reptile, Amphibian and Primate species

6. Tro Muonng - Hung Lau — Da Ban — Gieng Vooc Area (Son Trach Commune)

Habitat: Primary and little-affected limestone forest and valley lownland evergreen forests.
Complicated terrain with many steep slopes. Often, shortage of water in dry season.

Species diversity: Very high species diversity, especially high abundance of primates and large
bird species

Priority monitoring species: Primate, bird species and precious timber species

7. Dalat 1 — Dalat 2 area (Thuong Hoa Commune)

Habitat: Mainly limestone primary forests, some lowland forest in valleys. Terrain bellow Dalat 1
is very steep, however, Dalat 1- Dalat 2 has a vast plain areas

Species diversity: very high species diversity
Priority monitoring species: Mammal, bird, reptile, amphibian species, precious timber species

8. Hang En — Ma Ma Area (Thuong Hoa Commune)

Habitat: Mainly little-affected lowland evergreen forests. In area close to villages the forest are
more degraded due to over-xploitation of forest products and coal-making activitiy. Terrain is not
very steep.

Species diversity. high diversity of small animal, reptile and amphibian species. Laotian Rock
Rat (Laonestes aenigmanus) is recorded in this area.

Priority monitoring species: Laotian Rock Rat, bird, reptile, amphibian and precious timber
species



9. Kaxai area (boundary between Hoa Son and Dan Hoa Commune)

Habitat: Mainly little affected montane forest, some patches of kast forests, abundant stream
network.

Species diversity: high diversity of faunal and floral species. Some new species of reptile and
amphibians were found first in this area

Priority monitoring species: Mammal, Reptile, Amphibian and precious timber species

10. Ma Rinh Area (Hoa Son Commune)

Habitat: Ma Rinh Cu (Old Ma Minh) contains mainly lowland evergreen forests inersected by
patches of limestome forests. Ma Rinh Moi (New Ma Rinh) contains mainly limestone forest with
some valley lowland forests. Ma Rinh Cu is rich of stream network.

Species diversity: Very high faunal ans floral diversity however, threats are also very high in this
area

Priority monitoring species: Mammal, bird, reptile, amphibian and precious timber species
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Part Il

KEY SPECIES MONITORING
PLAN FOR PERIOD 2013-2015

3.1 MONITORING OBJECTIVES

- ldentifying population conditions and trend of some priority monitoring species inPNKB

- ldentifying scope anf intensity of ket threats in PNKB NP

- Developing recommendations for improvement of Park management strategies to
achieve its conservation objectives

3.2 MONITORING SPECIES AND INDEXES

In 2013-2015 period, PNKB NP just starts to implement biodiversity monitoring activities
systematically. So, monitoring in this period should focus on easy detected and heavily
exploited species, they are:

1. Hatinh Langur (Trachypithecus hatinhensis)

2. Laotian Rock Rat (Laonastes aenigmamus)

3. Brown Hornbill (Anorrhinus austeni)

4. Horned Pitviper (Protobothrops cornutus)

5. Green water dragon (Physignathus cocincinus)
6. Selected precious timber species

Beside species monitoring, monitoring of key threats are also combined with this species
monitoring and routine forest patrolling by Park rangers. Monitoring indicators and their
monitoring indexes are presented in Table 5.

Table 5. Monitoring indicators and monitoring indexes

Primary indicator Secondary Monitoring indexes
indicator
Hatinh Langur Vocalization * Encounter rate
(Trachypithecus
hatinhensis)
Laotian Rock Rat Hunted specimens | ¢  Number of individuals caught by
(Laonestes local villagers each year
aenigmamus) Sussesful pictures | «  Number of sussesfull pictures each
taken by camera year
traps  Ratio of localities with sussessful
pictures to total localities of trap
setting

* Map of localities with susessful
trapping and sussesful pictures

Brown Hornbill Vocalization * Rate of observed individuals
(Anorrhinus austeni) * Rate of vocalizations heard

* Map of animal recording localities
Horned Vitpiper Other species of * Encounter rate of each species or
(Protobothrops Viperidae viper group as a whole
cornutus) * Map of animal recording localities
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Primary indicator Secondary Monitoring indexes
indicator
Gioi xanh and other Selected * Number of illegally logged trees each
timber species monitoring precious each
(Michelia mediocris) timber species * Map of timber logging localities
* Phenological data

3.2 MONITORING METHODS

3.2.1 Monitoring of Hatinh langur, Brown hornbill, Horned piviper and Green Water
Dragon by transect method

Transect menthod will be used for monitoring these 4 animal species. A total of 25 — 30
transects (3-4 transects at each monitoring sites) with total transect length of abou 50-60 km
long (each transect lasts for 2-3 km long) will be established and marked by red paint. These
transects are also used for monitoring other species. See detailed guide in paragraph 2.3.1 (b).
Monitoring interval is 3-6 months. When doing monitoring survey, information / data of these 4
species will be collected and recorded on Monitoring datasheets (annex 2a and 2d). If any
species from the list of 23 selected species are encountered, they will be also observed and
recorded on the monitoring datasheets.

3.2.2 Method for monitoring Laotian Rock Rat

a) Questionaire survey

Developing a network of villagers-informants from each villages of Thuong Hoa and Hoa Son
Communes. They will help to collect information about successful trapping of Laotian Rock Rat
in his village and fill on the questionaires (annex 2c). See detailed guide in paragraph 2.3.1(d).

b) Camera trapping method

Based on information from questionaires, live village interviews to select relevant places for
setting up the camera traps. Ideally, the traps arel set in front of the species dens. Successful
pictures of Laotian Rock Rat will help to assess the species distribution area, abundance, active
times, etc. See detailed guide at paragraph 2.3.1(d).

3.2.3 Mehods for monitoring of precious timber species
a) Monitoring by transect methods

Transects set-up for monitoring animal species are also used for monitoring selected precious
timber species. Along these transects, all trees of selected precious timber species located
within 5 m distance from both sides of the transect line, with D13 > 30 cm will be measured and
marked by red paint. During each monitoring surveys, surveyors will check all these trees for
their presence or absence due to illegal logging and take note on monitoring datasheet (annex
29). See detailed guide at paragraph 2.3.4 (b).

b) Monitoring by standard plot method

Using quadrat plots of 400 m? for this monitoring. The plots are established along trails but at
distance of about 100 m from the trail. Minimal distance between 2 consecutive plots must be
200 m. Total number of set plots is 30-40, i.e. 3-4 plots at each monitoring sites. In each plot,
count, measure and mark all trees of monitoring species with D13 above 30 cm and take note on
monitoring datasheet (annex 2f and 2g). See more detaled guide at paragraph 2.3.4(d).
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3.2.4 Monitoring key threats to biodiversity
a) Recording threat evidence along the species monitoring transects and plots

During surveys for monitoring species along transects and plots, keep attention also on
evidence of key threats. If any threat evidence found, carefully observe it and take note on
threat monitoring data sheet (annex 2h). See more detaild guide at paragraph 2.3.5

b) Combining threat evidence recording with routine forest patrolling

Select some ranger stations which are responsible for patrolling monitoring areas. Each stations
should select 2-3 typical patrolling routes which have high chance of dectecting threat evidence
and habitats of selected monitoring species. Record the route length and GPS coordinates of
key points along the route. When doing routine patrolling along these transects, rangers should
collect and record all threat evidence on Threat evidence datasheet (annex 2h). Survey protocol,
data collection and data analysis are similar to those on paragraph 2.3.5.

3.3. DATA ANALYSIS AND REPORT WRITING

Using data collected from monitoring surveys (filled monitoring datasheets) to calculate
monitoring indexes of each monitoring indicators (by each species and threat type)
pinpointing site subdivisions (monitoring areas/site, forest conpartments, etc.). and to
map habitat, threat, and species observations by type, distribution, and frequency of
observation. Comparing calculated results of indexes and maps will show changes and
trend of monitoring indicators. Then compile results from all montoring indicators into on
report - Report of monitoring results. The report should highlight changes and trends in
distribution and encounter frequency of the indicators; identify reasons of the changes/
trends and recommendate adjust management actions if applicable. One needs to be
aware that mere presence/absence data of selected key-species are insufficient to draw
conclusions about population size or dynamics. Nevertheless, a decline of species
presence observations combined with increased frequency of threat indicators in the
affected location suggests that there is a problem

Table 6 provides guide for idendifying management actions in response to the trends in
monitoring indcators.
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3.3 PROPOSED MONITORING AREAS

Selected monitoring areas are those which have high species diversity and are facing with
high pressure of wildlife hunting or timber logging (Table 4). In order to save time and other
monitoring resources, at each monitoring area, identify some sites which allow to conduct
muli-species monitoring and establish the monitoring transects and plots.

With contributions from 40 participans of training workshop (staffs of Management Board and
Forest Protection Department of PNKB NP and some experienced local field guides), 13
monitoring sites within 6 monitoring areas were selected for 2013-2015 monitoring period
(Table 4, Figure 1). At each monitoring sites, 2-3 permanent transects and 3-4 permanent
plots will be set-up. Totally, about 30 transects of total transect length of about 100 m and
about 50 plots with total area of about 20.000 m? will be established. Except these, about 10
patrolling routes (total length of about 500 km) from 5 ranger stations will be also used for
threat monitoring purposes.

Table 7. Monitoring areas and monitoring sites selected for period 2013-2015

No Monitoring area Monitoring site
1. Hoa Son commune area Ka Xai, Ma Rinh Cu

2. Thuong Hoa Commune area Datat 1-2, Hang En

3. Xuan Trach Commune area Khe Che, Hung Dang

4, Son Trach Commune area Vuc Tro, Hang E , Hung Lau

5. Thuong Trach Commune area | Dai Cao

6. Tan Trach commune area UBo1,UBo2,UBo3

Thuong Trach

'HONG NHA K

Frdc g B D C. X D|I.

Figure 1. Location of selected monitoring sites for period of 2013-2015



3.5 PROPOSED ORGANIZATIONal STRUCTURE FOR THE MONITORING PLAN
IMPLEMENTATION

PNKB NP will establis a Monitoring Team (MT), which consists of 8 technical staffs from
Scientific Research and Wildlife Rescue Centre (SR&WR) and heads of ranger stations
which are responsible for patrolling the monitoring areas. Monitoring Team has a team leader
who will supervise monitoring activities of all team members.

Monitoring Team, in tern, is divided into 4 Monitoring groups (group 1, group 2, group 3 and
group 4). Each group is reponsible for conducting monitoring surveys at 2-3 monitoring sites.
Each monitoring group consists of 2 staffs SR&WR Centre and heads of respective ranger
stations. Each monitoring group has a group head.

Each group will conduct monitoring surveys at its assigned monitoring sites. Group head is
reponsible for supervising monitoring activities of his group. By the end of each monitoring
survey, the group heads should collect all filled monitoring datasheets, check again to ensure
all records are correct, then submit them to Monitoring team leader.

Monitoring team leader is reponsibe for storing the monitoring data sheets at safe place, and
have the data / information from the data sheet entered into apropriate computer
programmes (MIST or other relevant programmes). Team leader is also reponsible for writing
monitoring report and submit to park leaders for their consideration

In beginning stage of monitoring plan operation, support from experts is necessary to ensure
the monitoring activities are correctly indertaken and timely correct any mistakes occurred.

BIODIVERSITY MONITORING TEAM

(8 Technical staffs + Heads of ranger stations)

GROUP | GROURP Il GROUR Il GROUP IV
(2 Tech staffs + Station heads (2 Tech staffs + Station heads (2 Tech staffs + Station heads (2 Tech staffs + Station heads)
\ DATA SHEETS \ DATA SHEETS \ DATA SHEETS \ DATA SHEETS
Head Head Head Head
Group 1 Group 2 Group 3 Group 4

................. -|| MIST

HEAD OF BIO. MONITORING TEAM

Figure 1. Chart showing organizational structure
for monitoring plan implementation in PNKB NP



KEY REFERENCE

1. literature on mammal diversity in PNKB NP

1.

10.

Averianov, A.O., Abramov, A.V., ANN. Tikhonov 2000. A new species of Nesolagus
(Lagomorpha, Leporidae) from Vietnam with osteological description. Contributions from
the Zool. Inst., Russ. Acad. Sci., St. Petersburg 3: 1-22.

Benjamin M. Rawson, Paul Insua — cao, Nguyen Manh Ha, Van Ngoc Thinh, Hoang Minh
Duc, Simpon Mahood, Thomas Geissmann and Christian Roos (2011). The Conservation
status of Gibbons in Viet Nam. Fauna & Internationnal.

Dawson, M.R., L., Marivaux, C. Li, C. Beard, G. Metais, 2006. Laonastes and the
“Lazarus effect” in Recent mammals, Science, 311:1456-1458, 2006.
D6 Twéc, Trwong Van L&, 1999. Dy an bao ton lién quéc gia Hin Nam Né — Phong Nha
Ké Bang. Chuyén dé Dong vat rirng ving dém Phong Nha - K& Bang, Quéng Binh.
GFA Consulting Group 2006. Nature Conservation and Sustainable Management of
Natural Resources in the Phong Nha — Ke Bang National Park Region. Feasibility study

. Groves, C. P. (2004). Taxonomy and biogeography of primates in Vietnam and

neighbouring regions. In T. Nadler, U. Streicher & H. T. Long (Eds.), Conservation of
Primate in Vietham. Hanoi: Haki Publishing.

Jenkins, P. D., C. W. Kilpatrick, M.F. Robinson & R. J. Timmins, 2005. Morphological
and molecular investigations of a new family, genus and species of rodent (Mammalia:
Rodentia: Hystricognatha) from Lao PDR. Systematics and Biodiversity 2 (4): 419-454

Le Trong Dat, Do Tuoc, Dinh Huy Tri, L. T. Dinh, and Dang Ngoc Kien (2009). Census of
southern white-cheeked crested gibbons in U Bo and adjacent buffer zone forests, Phong
Nha-Ke Bang National Park, Bo Trach District, Quang Binh Province, Vietnam. Fauna &
Flora International Vietnam Programme, Hanoi, Vietnam.

Le Xuan Canh, Truong Van La, Dang Thi Dap et al. 1997. A report on field survey on
biodiversity in Phong Nha — Ke Bang Forest, Quang Binh Province, Central Vietnam.
Un-published report to UNDP-WWF Indochina, Hanoi, Vietnam.

Luu Minh Thanh 2009. The cooperation process between Phong Nha — Ke Bang NP

and Cologne Zoo. In " Phong Nha — Ke Bang NP & Cologne Zoo: 10 years of

cooperation (1999-2009)". Dong Hoi City, 72-77.

Meijboom M., Hb Thi Ngoc Lanh (bién tap), 2002. Hé déng-thwc vat & Phong Nha - Ké
Bang va Hin Nam No6. Dy an LINC-WWF, Quéng Binh, Viét Nam.

Nguyen Manh Ha, Do Tuoc 2011. Biodiversity survey of small carnivores (Mustelidae,
Viverridae, Herpestidae) and Loris (Nyctycebus) in and Arround the Phong Nha — Ke
Bang National Park, Quang Binh, Vietham

Nguy&n Xuan B&ng, Pham Nhat, Pham Trong Anh, Hendrichsen, 1998. Két qua diéu tra

nghién ctu khu hé thi & Phong Nha - Ké Bang, Quéng Binh (1/7-25/9/1998). Fauna &

Flora International Indochina, Ha Néi, Viét Nam.

Nguy&n Xuan D&ng, 2011. Tiém ndng va co hdi trong nghién clru bao tén va phat trién

tai nguyén déng vat tai VQG Phong Nha - Ké Bang. Bao cao tai H6i thdo 10 nam thanh

lap VQG Phong Nha - Ké Bang. (Pang in). [Perpective and opportunity of research on
conservation and development of zoological resource in Phong Nha Ke Bang NP](In

Vietnamese).

Timmins, R.J., Do Tuoc, Trinh Viet Cuong and Hendrichsen D., 1999. A preliminary

assessment of the conservation importance and conservation priorities of the Phong

Nha — Ke Bang Proposed National Park, Quang Binh Province, Vietnam. Hanoi: Fauna

& Flora International Indochina Programme.

Vu Dinh Thong, Pham Duc Tien, Nguyen Truong Son et al. 2011. Biodiversity survey of

Bat in and around the Phong Nha — Ke Bang National Park, Quang Binh, Vietnam



2. Literature on Bird diversity in PNKB NP

11. Birdlife Quéc té chwong trinh Viét Nam, 2011. B4o cdo khédo sat co ban Khu hé chim
phan mé& rong cta Vuon quéc gia Phong Nha - K& Bang, tinh Quang Binh, Viét Nam.
Birdlife Quéc té chuong trinh Viét Nam, Ha Noéi, Viét Nam.

12. D6 Twée, Trwong Van L&, 1999. Dy an bao ton lién quédc gia Hin Nam N6 — Phong Nha
Ké Bang. Chuyén dé Dong vat rirng ving dém Phong Nha - K& Bang, Quéng Binh.

13. Meijboom M., H6 Thi Ngoc Lanh (bién tap), 2002. Hé déng-thwc vat & Phong Nha - Ké

Bang va Hin Nam No6. Dy an LINC-WWF, Quang Binh, Viét Nam.

14. Le Xuan Canh, Truong Van La, Dang Thi Dap et al. 1997. A report on field survey on
biodiversity in Phong Nha — Ke Bang Forest, Quang Binh Province, Central Vietnam.
Un-published report to UNDP-WWF Indochina, Hanoi, Vietnam.

3. Literature on herpetological diversity in PNKB NP

15. Heidrich, A., Résler, H., Vu, N. T., Béhme, W., and Ziegler, T. (2007). Another new
Cyrtodactylus (Squamata: Gekkonidae) from Phong Nha - Ke Bang National Park,
central Truong Son, Vietnam. Zootaxa, 1445: 35-48.

16. Hendrix, R., Nguyen, Q. T., Boehme, W. & Ziegler, T. (2008): New anuran records from
Phong Nha — Ke Bang National Park, Truong Son, central Vietnam. Herpetology Notes,
1:23-31.

17. Meijboom M., H6 Thi Ngoc Lanh (bién tap), 2002. Hé dong-thwc vat & Phong Nha - Ké

Bang va Hin Nam No6. Dy an LINC-WWF, Quéng Binh, Viét Nam.

18. Nguyen Quang Truong et al. (2011): Diversity of reptiles and amphibians in and around
the Phong Nha — Ke Bang National Park, Quang Binh, Vietnam. A scientific report of the
Nature Conservation and Sustainable Natural Resource Management in Phong Nha-Ke
Bang National Park Region Project.

19. Orlov, N. L., Ryabov, S. A, Bui, N. T., and Ho, T. C. (2004): A new species of
Trimeresurus (Ophidia: Viperidae: Crotalinae) from karst region in central Vietnam. Russ.
Jour. Herpetol., 11(2): 139-149.

20. Ziegler, T. & Herrmann, H.-W. (2000): Preliminary list of the herpetofauna of the Phong
Nha — Ke Bang Area in Quang Binh Province, Vietnam. Biogeographica, 76(2): 49-62.

21. Ziegler, T. & Nguyen, Q. T. (2010): New discoveries of amphibians and reptiles from
Vietnam. Bonn zoological Bulletin, 57(2), 137-147.

22. Ziegler, T. & Vu, N. T. (2009): Ten years of herpetodiversity research in Phong Nha — Ke
Bang National Park, central Vietnam. In: Vo, V. T., Nguyen, T. D., Dang, N. K. & Pham,
T. H. Y. (eds), Phong Nha — Ke Bang National Park and Cologne Zoo, 10 year of
cooperation: 103—124.

23. Ziegler, T., Herrmann, H.-W., Vu, N. T., Le, K. Q., Nguyen, T. H., Cao, X. C., Luu, M. T.
& Dinh, H. T. (2004): The amphibians and reptiles of the Phong Nha — Ke Bang National
Park, Quang Binh Province, Vietnam. Hamadryad, 28(1&2): 19—42.

24. Ziegler, T., Hendrix, R., Vu, N. T., Vogt, M., Forster, B. & Dang, N. K. (2007): The
diversity of a snake community in a karst forest ecosystem in the central Truong Son,
Vietnam, with an identification key. Zootaxa, 1493: 1—40.

25. Ziegler, T., Nazarov, R., Orlov, N., Nguyen, Q. T., Vu, N. T., Dang, N. K., Dinh, H. T. &
Schmitz, A. (2010): A third new Cyrtodactylus (Squamata: Gekkonidae) from Phong Nha
— Ke Bang National Park, Truong Son, Vietnam. Zootaxa, 2413: 20-36.

26. Ziegler, T., Ohler, A., Vu, N. T, Le, K. Q., Nguyen, X. T., Dinh, H. T. & Bui, N. T. (2006):
Review of the amphibian and reptile diversity of Phong Nha — Ke Bang National Park
and adjacent areas, central Truong Son, Vietnam. In: Vences, M., Koehler, J., Ziegler, T.
& Boehme, W. (eds), Herpetologia Bonnensis Il: 247-262.

27. Ziegler T., Vu Ngoc Thanh 2009. Ten years of herprtodiversity research in Phong Nha-
Ke Bang National Park, Central Vietnam. In " Phong Nha — Ke Bang NP & Cologne Zoo:
10 years of cooperation (1999-2009)". Dong Hoi City, 103-124.



4, Literature on foral biodiversity in PNKB NP

28.

29.

30.

31.

32.

33.

34.

35.

Averyanov L. V., Nguyen Tien Hiep, Phan Ke Loc, et al. 2011. Flora and Vegetation in
extended area of Phong Nha — Ke Bang National Park — Thuong Hoa and Hoa Son
Communes, Minh Hoa District, Quang Binh Province

Averyanov L., Phan Ke Loc, Nguyen Tien Hiep, A.L. Averyanova, Pham Van The,
Nguyen Tien Vinh. 2005. Preliminary survey of orchids (Orchidaceae) in Phong Nha —
Ke Bang National Park. FFl and Cl . Hanoi. 67 p. 140 ill.

Dudley N., Nguyen Cu, Vuong Tien Manh. 2003. A Monitoring and Evaluation System
for Forests Landscape Restoration in the Central Truong Son Landscape. A report for
the Central Truong Son Initiative. WWF Indochina, Hanoi, Vietnam

Meijboom M., Ho6 Thi Ngoc Lanh (bién tap), 2002. Hé déng-thwc vat & Phong Nha -

Ké Bang va Hin Nam No6. Dy an LINC-WWF, Quéng Binh, Viét Nam.

Le Xuan Canh, Truong Van La, Dang Thi Dap et al. 1997. A report of field surveys on
Biodiversity in Phong Nha Ke Bang forest (Quang Binh Province, central Vietnam). IEBR
/ FIP1 / Forestry College / University of Vinh / WWF Indochina Programme. Unpublished.
Nguyen Tien Hiep, Phan Ke Loc, Nguyen Duc To Luu, P.l. Thomas, A. Farjon, L.
Averyanov, J. Regalado. 2004. Vietnam Conifers: Conservation Status Review 2004.
Fauna & Flora International, Vietnam Programme. Hanoi. 128 p.

Phan Ke Loc, Nguyen Tien Hiep, L. Averyanov, Nguyen Sinh Khang, Pham Van The.
2011. Conifers in central part of Truong Son Vietnam - species diversity, distribution and
conservation status. Journal of Ecological Economy no 40: 9-17 [in Vietnamese].
VRTC-WWF, 1999. Results of the complex zoological — botanical expedition to the Ke
Bang area. Final Report. WWF Indochina - VRTC. Hanoi, Vietnam.

5. Literature on biodiversity monitoring

36.

37.

38.

39.

40.

41.
42.

43.
44.

45.

46.

47.

Anon.2005. Chapter 5. Ecological Monitoring Tools and Methods. In book "Multiparty
Monitoring and Assessment Guidelines for Community-based 45 Forest Restoration in
Southwestern Ponderosa Pine Forests”

Atkinson, A.J., Trenham, P., C., Fisher, R.N., Hathaway, S.A., Johnson, B.S., Torres,
S.G., and Moore, Y.C. (2004). Designing Monitoring Programs in an Adaptive
Management Context for Regional Multiple Species Conservation Plans.

Birdlife International in Indochina 2008. Monitoring and Evaluation Framework and
Baseline Data for Chu Yang Sin National Park and Integrating Watershed and
Biodiversity Management project. Unpublished report to BirdLife International.

Birdlife International in Indochina 2008. Tai liéu tap hudn Giam sat da dang sinh hoc
cho Can bd Khu bao ton thién nhién B&c Hwéng Héa, tinh Quang Tri

BirdLife International Vietham Programme 2008. Forest Analysis, Development of an
Ecological Monitoring Framework, and Hands-on Training of Protected Area staff for
Ecological Monitoring at the Kon Ka Kinh— Kon Cha Rang Landscape. BirdLife in
Indochina, Hanoi, Vietham

Berkmuller K. 2009. Towards a framework for site-level monitoring. un-published report
Berkmuller Muller K. 2009. Materials of wildlife monitoring in Dong Hua Sao and Phou
Xiang Thong NCAS. Un-published report.

Berkmuller Muller K. 2009. Information from the Field. Un-published reports

Dw an SPAM 2003. Sé tay hwéng dan Diéu tra va Giam sat Da dang sinh hoc.Nxb.
Giao thong Van tai, Ha Noi.

Le Trong Trai and Chu Yang Sin National Park 2006. Biodiversity Monitoring
Programme.

Lagemann J. 2006. Monitoring and Evaluation of Natural Resource Management
Programmes. GFA website

Nguy&n Xuan D&ng va cs. 2005. Bao céo két qua giam sat danh gia mot sé nhém dong
vat rirng tai Tram Da dang sinh hoc Mé Linh (2002-2005). Tai liéu chwa xuét ban.



48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

Nguyé&n Xuan Bang va Nguyén Xuan Vinh, 2007. Hwdng dan ky thuat giam sat dong vat
hoang da dwa vao cdng dong tai huyén Da T&, tinh Lam Ddng. Winrock International.
Tai lieu chwa xuét ban.

Nguyen Xuan Dang 2007-2009, Report of the first, second and third Community-based
Monitoring survey in Da Te Forest. Winrock International. Un-published report

Nguyen Xuan Dang and Nguyen Xuan Vinh 2011. Community-based monitoring of
Yellow-cheeked gibbon (Nomascus gabriellae) in Da Te forests, Lam Dong Province,
Central VietnamVietnamese Journal of Primatology (2011) 5:47-53.

Nguyé&n Xuan Bang, 2007. Chwong trinh gidam sat danh gia da dang sinh hoc trong khu
bao tén. Tai liéu giang day cho hoc vién cao hoc trwdng Pai hoc Lam nghiép

Nguyé&n Xuan B&ng, Nguy&n Ctr, Ha Van Tué, Ha Quy Quynh 2009. Bao céo két qua
xay dwng chwong trinh giam séat danh gia da dang sinh hoc cho VQG Tam Dao. Dy an
quan ly VQG Tam Dao va Vung dém. Tai liéu chwa xuét ban.

Nguy&n Xuan Dang, Ha Quy Quynh, Nguyén Ctr, Ha Van Tué 2009. Khung chwong
trinh giam sat da dang sinh hoc Vwdn quéc gia Tam Ddo. Bao cao khoa hoc vé sinh thai
va tai nguyén sinh vat - Hoi nghi khoa hoc toan quéc lan thtr 3. Nxb.Néng nghiép, Ha
Noi,. 487-493

Nguyé&n Xuan Bang 2009. Khung chwong trinh gidm sat danh gia da dang sinh hoc
VQG Tam Dao. Dy an quan ly VQG Tam Dao va Vung dém. Tai liéu chwa xuét ban.
Nguyé&n Xuan Dang, Nguyén Hoang Hao, Tran Van Mui 2010. Khung ké hoach diéu tra
glam sat moét so loai dong vat hoang da nguy cap, quy, hiém; loai chi thyi sinh canh va
mai trwéng c6 sy tham gia cla ngwdi dan dia phwong tai KBTTNVH Bong Nai, tinh
DPdng Nai, Viét Nam. Dy an tai tro béi VCF. Tai liéu chwa xuét ban.

Nguyé&n Xuan Dang, Kiéu Binh Thap 2010. Khung chwong trinh diéu tra giam séat bo tét
(Bos frontalis) va thu an thit (Carnivora) & VQG Bu Gia Map, tinh Binh Phwéc, Viét Nam.
Dy 4n tai tro béi VCF. Tai liéu chwa xuat ban.

Nguyen Xuan bang, Trinh Xuan Cwong, V6 Cong Tuén Anh 2010. Khung chwong trinh
diéu tra giam sat mot sé loai thi 1on quy hiém & VQG Pu Mat, tinh Nghé Anh, Viét Nam.
Dw &n tai tro bdi VCF. Tai liéu chwa xuat ban.

Nguy&n Xuan D&ng 2011. Bao céo két qua xay dwng khung ké hoach diéu tra giam sat
mot s6 loai tha Ling trwdng, Tha &n thit va tha Méng gubc chan bi de doa cao & Khu bao
tdn thién nhién DaKréng, tinh Quang Tri, Viét Nam. D &n tai tro béi VCF. Tai liéu chwa
xuét ban.

Nguyen Xuan Dang, 2013. Training staff members of Pu Hu Nature Reserve, Thanh
Hoa province, Vietnam on techniques of monitoring mammal biodiversity. Report to
WWF/ Russell E. Train Education for Nature Programme

Nguyen Van Thanh and Gert Polet, 2006. Monitoring of Javan Rhinoceros in Cat Tien
National Park, Vietnam. August — Dec. 2005. Cat Tien NP Conservation Project,
Technical Report No.9

Pham Nhat, Nguyén Ctr, V6 Si Tuén, Cox, N., Tién, N. V., Hb, B. T, et al. (2003). S6
tay hudng dan giam sat va diéu tra da dang sinh hoc. Nha xuat ban Giao thong van tai.
Ha Nbi.

Vu Tien Thinh, and B. M. Rawson (2011). Package for calculating gibbon population
density from auditory surveys. Conservation International and Fauna & Flora
International, Hanoi, Vietnam.

Vuong Duy Lap, Phan Quoc Vinh, Lai Van Kiet et al. 2004. Monitoring of Javan
Rhinoceros in Cat Tien National Park, Vietnam. July — December 2003.Cat Tien NP
Conservation Project, Technical Report No.7

Vuong Duy Lap, Phan Quoc Vinh, Lai Van Kiet et al. 2004. Monitoring of Javan
Rhinoceros in Cat Tien National Park, Vietnam. February — June 2004.Cat Tien NP
Conservation Project, Technical Report No.8

Winrock International 2005. Report on Toward Developing a Biological Monitoring
Approach For the Dong Nai Conservation Landscape



6. Other literature

66. Bo khoa hoc va Céng nghé (2007). Sach dé Viét Nam (phan I: Béng vét, phan 2. Thyc
vat). Nha xuat ban Khoa hoc tw nhién va Cong nghé. Ha Nbi.



Annex 1. BRIEF INTRODUCTION OF SELECTED
MONITORING SPECIES IN PNKB NP

1. HATINH LANGUR (Trachypithecus hatinhensis)

Identification: Adults have long thick black pelage.
There is a crest in top of head. Two thin white
bands run from each mouth angles, crossing the
cheeks and reach behind the ear. Tail is long,
round and convered by dense black hairs. Newborn
is yellow.

Conservation status: VRDB (2007): EN, IUCN
(2012): EN

Endemism: occurs only in Quang Binh Province
and few localities in North Quang Tri Province.
Largest population occurs in PNKB NP

Habitat indicator: this species live only in primary
and little-affected limestone forests

Threats: Two key threats are hunting and habitat
degradation

2. SIKI GIBBON (Nomascus siki )

Identification: Adult male has black pelage
with small white patches in each cheeks
which grow upward to ears. Adult female is
yellow and newborns has yellow pelage.

Conservation status: VRDB (2007): EN,
IUCN (2012): EN.

Endemism: Siki gibbon is endemic to Truong
son mountain range, occuring only in central
part of Truong Son range of both Vietnam
and Lao. In Vietnam, this species occurs
from South Hatinh to North Quang Tri
Provinces

Habitat indicator. This species live only in
primary and little-affected forests.

Threats: Key threats are hunting and forest
degradation




3. RED-SHANKED DOUC LANGUR (Pygathrix nemaeus)

Identification: Headbody: 50-77.3 cm, tail:
45-75 cm. Pelage has many bright colour
patches. Legs are red, belly and back are
dirty-white mixed with black colour. Lower
part of neck and shoulders are black. Hands
are white. Hairs around mouth, on cheeks
and eye angles are long and white. Skin
around eyes is yellow. Tail is long and has
dirty white colour.

Conservation status: VRDB (2007): EN,
IUCN (2012): EN

Endemism: This species is endemic to
Truong Son Mountain Range, coccuring only
in North Truong Son and in Central Laos. In
Vietnam, this species occurs from Nghe An
to Kon Tum Province

Habitat indocator. The species live only in
primary and little-affected forests

Threats: two key threats to this species is
hunting and forest degradion which happen
widely and heavily in Vietham

4. LAOTIAN ROCK RAT (Laonastes aenigmamus)

1

Identification: The animal has bushy squirrel-styled black tail. The tail length is about half of
headbody length. Head is elongated, snout has many long hard hairs. Pelage is black at
back and white in belly. Ears are black, covered by dense short hairs. Foot pads are large
and without hairs. Forefoot has 4 fingers with claws, first toe has no claw. Hindfoot has 5
fingers.

Conservation status: VRDB (2007): n/a, IUCN (2012): EN

Endemism: endemic to Truong Son Mountain Range, occuring only in few localities in Kham
Muon Province (Lao) and PNKB NP (Vietnam).

Habitat indicator. no

Threats: Key threat is hunting/snaring for food



5. SCOOTY BABBLER (Stachyris herberti)

Identification: Body length is about 16 cm long. Body
is dark, throat is brown, eyes have white circles.
Wings and upper tail are metal grayish or browish.
Adult male and female have similar colour, juvinile is
brown. The birds often seen walking along steep
stone walls.

Conservation status: VRDB (2007): VU, IUCN
(2012): NT

Endemism: this species is found in PNKB NP and
DaKrong Nature Reserve (Quang Tri Province), the
biggest population occurs in PNKB NP

Habitat indicator. no
Threats: Habitat degradation

6. GREAT HORNBILL (Buceros bicornis)

= = §

_ S(')Urcé.:“http://ww.vncreatures.net/

Identification: Large bird with wing span of 50-58 cm. Eyes, chin, throat, wings, back,
chest and forepart of belly are black. Wings are black, coverfeathers are large and
have white ends. Tail is dirty white with large black across band. Hind belly and
thighs are white. Male has very big bill and big upperbill part. Bill is yellow and black
at base. Eyes are red with flesh-red naked skin around the eye. Legs are gray.

Conservation status: VRDB (2007): VU, IUCN (2012): NT
Endemism: no, this species has wide distribution in Vietnam and Asia
Habitat indicator: Primary and little-affected forests

Threats: Key threats are hunting and habitat degradation



7. BROWN HORNBILL (Anorrhinus tickelli/austeni )

Identification: Overall color of body is from
brown to red brown (upper part is dark
brown, front underpart is brown). Tail
feathers and primary wing feathers have
white tips. Chin, throad, both sides of neck,
front neck and chest are brownish. Eye are
brownish. Bill is yellowish in males and
brown in females. Upperbill is small. Legs
grey.

Conservation status: VRDB (2007): VU ,
IUCN (2012): NT

Endemism: No, this species occur in China
(rare), Myanmar, Thailand (not common),
Lao, Vietham (North and Central parts and
Cambodia (rare).

Habitat indicator: Little-affected forest

Threats: Key threats are hunting for food and
habitat degradation

Photo: Phukan Jan 2011
8. SIAMESE FIREBACK (Lophura diardi)

Identification: Adult male has a long .
comb (70-90mm), often erected,
metal blue. Head, chin, throat are
black. hind part of back are metal
yellow. Flanks and upper tail are
metal blue and red. The rest parts
are blue.

Adult female has no comb, but the
feathers on head top are longer. Talil
is straight and round. Overall color is
brown, belly has white scally shape.
Face and legs are red

Conservation status: VRDB (2007): VU, IUCN (2012): NT

Endemism: Endemic to Indochina. In Vietnam, this species occurs from Ha Tinh Province to
the South.

Threats: Habitat degradation and hunting
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9. TRUONGSON FLYING FROG (Rhacophorus annamensis)

Photo: Nguyén Quang Trwdng
Identification: Medium frog, upper part of body is dark ground-yellow. Lowerpart is white
Conservation status: VRDB (2007): n/a, IUCN(2012): n/a

Endemism: This species was first described in 1994 based on specimens collected from Kon
Tum Province (Smith 1994). In 1999, Darevskii et al. (1994) discovered this species in PNKB
NP. This species is endemic to Truong Son Mountain Range, may occurs also in Campuchia.

Habitat indicator. This species live only in primary and little-affected forest
Threats: Habitat degradation and hunting for pet

10. GREEN WATER DRAGON (Physignathus cocincinus)

Photo: L& Vi Khoi (WAR)
Conservation status: VRDB (2007): VU, IUCN(2012): n/a

Endemism: No. This species is widly distributed in Southeast Asian Countries

Habitat indicator. No

Threats: Hunting for food and forest loss/degradation

11



11.GECKO (Gekko Gecko)

Conservation status: VRDB (2007): VU, IUCN(2012): n/a

Endemism: No. This species is widly distributed in Southeast Asian Countries
Habitat indicator: No

Threats: Hunting for food and forest loss/degradation

12. PHONGNHAKEBANG BENT-TOED GECKO
(Cyrtodactylus phongnhakebangensis)

Identification: Appearance is similar to those of common gecko but has no gland nothes
along spine middline

Conservation status: VRDB (2007): n/a, IUCN (2012): n/a

Endemism: The species is recently described from specimens collected from PNKB NP
(Ziegler et al., 2002)

Habitat indicator. This species lives only in primary and litte-affected forests
Threats: Forest loss and degradation

12



13. PHONG NHA KE BANG GECKO (Gekko scientiadventura)

Conservation status: VRDB (2007): n/a, IUCN (2012): n/a

Endemism: This species is recently described from specimens collected in PNKB NP (Ziegler
et al., 2005)

Habitat indicator: This species lives only in primary and little-affected forests
Threats: Forest loss and degradation

14. HORNED PITVIPER (Protobothrops cornutus)

Conservation status: VRDB
(2007): n/a, IUCN (2012): NT

Endemism: The species was
first described based on
specimens collected in Lai
Chau Province (Smith 1930).
In 2004, the species was
recorded in PNKB NP
(Herrmann eta al. 2004). This
species is also found in other
provinces (Lao Cai, Ha Giang,
Thua Thien Hue) and in China

Habitat indicator: The species
lives only in primary and little
affected forests

Threats: Forest loss/
degradation and hunting for
medicine

Photo: Nguyén Quang Truwdng
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15. SIEVERS’ THREE HORN-SCALED PITVIPER (Protobothrops sieversorum)

Photo:
Conservation status: VRDB (2007): n/a, IUCN (2012): EN

Endemism: Endemic species to PNKB area (Vietnam) and Hin Nam No area (Lao). In PNKB
NP, this species was first discovered in 2000 (Ziegler et al., 2000)

Habitat indicator: Primary and little-affected forest
Threats: Forest loss/ degradation and hunting for medicine

16. TRUONGSON PITVIPER ( Trimeresurus truongsonensis)

Conservation status: VRDB (2007):
n/a, IUCN (2012): n/a

Endemism: The species is first
described from specimens collected
in PNKB NPin 2004 (Orlov et al.,
2004)

Habitat indicator. Primary and little

affected forests

Threats: Forest loss/ degradation
and hunting for medicine

Photo: Orlov N.
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17. BACH XANH NUI DA (Calocedrus rupestris)

BKIVE .

W, arkive org,

Photo: www.arkive.org Photo: www.arkive.org

Identification: Timber tree is upto 25 m high, stem diametre is upto 1m, evergreen, large
round canopy. Bark has many large resin canals. Wood is yellowish, without smell. Branches
are small and lay on one surface. This species can be distinguished from C.macrolepis by
obtuse leaf tip, large egg-shape seed-holding cone with 3 scales (size 4-5 x 2.5 -3 mm).
Cone pedicel is very short (0.5-1mm) with obtuse scales.

Conservation status: VRDB (2007): EN, IUCN (2012): CR

Threats: Timber logging

18. MUN (Diospiros mun)

Identification: Medium to large timber tree,
upto 20 m high, stem diametre is upto 50
cm or more; loosing leaves in dry season.
Stem skin is blackish with many shallow
vertical cracks. Simple leaf of oval or long
aval shape (5-6.5 x 2-2.5¢cm).

Male inflorescence of 3-5 flowers, pedicel
is thin and 2-3 mm long. Female flower is
cup-shaped, 2.5 mm high. Simple female
flower is cup-shaped, 2.5mm high.

Fruit has a shape of small globe with
diameter of 1-2cm, green colour, smooth
skin, becomes black when dried. Seed is
6-7mm long.

Conservation status: VRDB (2007): EN ,
IUCN (2012): CR

Threats: lllegal timber logging



19. RE HUONG (Cinnamomum parthenoxylon)

Identification: Large timber tree, upto
30 m high, stem diametre is upto 1m.
Leaf is elongated, egg-shaped, 9-11cm
long, 4-5 cm wide, narrower at both
ends, leaf pedicel is smooth and of 2-
3cm long.

Inflorescence is mallet-shape, 6-12 cm
long, covered by furs. Fruitis globe-
shaped, diameter of 8-10 mm, pedicel
is cup-shaped

Conservation status: VRDB (2007):
CR, IUCN (2012): n/a

Threat: lllegal timber logging

20. GU LAU (Sindora tonkinensis)

Identification: Large timber tree, upto
30 m high, stem diametre is upto 1 m,
loosing leaves in dry season.

Leaf is feather-shaped, 10-16 cm long.
Inflorescence is mallet —shaped, 10-15
cm long, covered by short soft furs of
brown-yellow color.

Legumen fruits have long oval shape, 7
cm long, 4 cm wide, containing 1,
rarely 2-3 seeds.

Conservation status: VRDB (2007):
EN, IUCN (2012): n/a

Threats: illegal logging in PNKB NP
and other regions
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21. KIEN KIEN PHU QUOC (Hopea pierrei)

Identification: Large timber tree, evergreen,
upto 40 high, stem diametre is upto 1m, canopy
is globe-shaped. Stem is straight, sylindrical,
skin is dark brown with many deep vertical
cracks.

Leaf is simple, egg-shaped, sharp tip and round
base. Dry leaf is black, with white moulds.

Inforescence with flowers, redish colour. Fruit
small, oval shape, wooden skin.

Conservation status: VRDB (2007): EN, IUCN
(2012): EN

Threats: lllegal timber logging in many areas

22. GIOI BALANSAE (Michelia balansae)

Identification: Large and medium timber
trees, 8-10 m high (some can rieach 15-20
m high and stem diametre of 40-60 cm).
Young parts have thick browish fur. Leaver
are long and egg-shaped, about 10-17 x 5-9
cm; undersurface has yellow fur, leaf tip is
long.

Fower with scent, appeared single beneath
leaf, flower pedicel is 2.5-3.5 cm long
covered by fur.

Fruitis as long as 7-9 cm, usually has 2
seeds

Conservation status: VRDB (2007): EN,
IUCN (2012): n/a

Threats: lllegal timber logging in many
areas

http://blog.163.com/gzxmq@ 126
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Annex 2b GIBBON MONITORING BY LITSENING POINTS

NAME Of SUNVEYOIS .. et aas
Previous night weather (tick relevant block): no rain [ ]; small raim []; heavy rain []
Weather at survey time: 1) Rain:  no []; small []; heavy []

2) Wind: no []; little []; medium []; strong []
Weather affects ability of gibbon call hearing: no []; little []; medium []; significant [ ]

Singing Starting Ending Single or Compass bearing Estimated
bount* (hour + (hour + duet singing angle distance to
minute) minute) gibbon group

Note: new singing bount must be assigned when the singing stops for 5 minutes and more
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Annex 2qg
PRECIOUS TIMBER SPECIES MONITORING BY TRANSECTS AND BY PLOTS

Code of transect/plot: ...... Name Of SUNVEYOIS: ... ..
Date:.oeieiiiiii Starting time:................. Ending time:........cocoiiii.
Tree Species name Presence | Logged Flower | Fruit Note

code (tick) (new/old)

Ghi chu: Code and name of trees are from datasheet 2f and pre-printed in this

datasheet
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Annex 3.

LOCATION OF SELECTED MONITORING AREAS IN PNKB NP

__+‘

Code

Area

Cha Noi (Xuan Trach Commune)
(Khe Ca Can — Khe Nuoc Vang -Vuc Tro - Cha Noi)

Hung Dang — Ca Tot (Xuan Trach Commune)

U Bo (Tan Trach Commune)

Dai A —Dai Cao (Thuong Trach Commune)

Limestone forest close to Hang E (Son Trach Commune)

o abs WN

Tro Muong - Hung Lau — Da Ban - Gieng vooc (Son Trach
Commune)

Dalat 1 — Dalat 2 (Thuong Hoa Commune)

Hang En — Ma Ma (Thuong Hoa Commune)

Kaxai (Boundary of Hoa Son and Dan Hoa Commune)

—h
S ©|o|N

Ma Rinh ares (Hoa Son Commune)
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Annex 4. LIST OF THREATENED SPECIES RECORDED IN PNKB NP
No. S . VRDB | IUCN
Scientific name Viethamese name 2007 2012
I. Mammal species

1. Galeopterus variegatus Chon doi EN

2. Nycticebus bengalensis Culilén VU VU
3. | Nycticebus pygmaeus Culinho VU VU
4, Macaca leonina Khi dubi lon VU VU
5. Macaca assamensis Khi méc VU NT
6. Macaca mulatta Khi vang LR

7. Macaca arctoides Khi mat dé VU VU
8. Trachypithecus hatinhensis Vooc ha tinh EN EN
9. Pygathrix nemaeus Cha va chan nau EN EN
10. | Nomascus siki Vuon siki EN EN
11. | Nesolagus timminsi Thé van trudng son EN

12. | Cynopterus brachyotis Doi ché ngan VU

13. | Rhinolophus thomasi Doi 14 tdma VU

14. | Rh. paradoloxophus Doi 14 quat VU

15. | Hipposideros scutinares Doi nép miii déng dwong VU
16. | Myotis siligorensis Doi tai so cao LR

17. | Myotis ricketti /pilosus Doii tai ric-ket NT
18. | laio Doi | 6 VU

19. | Miniopterus schreibersii Doi canh dai NT
20. | Harpiocephalus harpia Doi mii 6ng canh léng VU

21. | Manis javanica Té té java EN EN
22. | Manis pentadactyla Té té vang EN EN
23. | Prionailurus viverrinus Meéo ca EN EN
24. | Pardofelis temminckii Beo Ira EN NT
25. | Pardofelis marmorata Méo gam VU VU
26. | Neofelis nebulosa Bao gam EN VU
27. | Panthera pardus B&o hoa mai CR NT
28. | Panthera tigris Ho CR EN
29. | Viverra zibetha Céy gidng thwong NT
30. | Viverra megaspila Cay gidng soc VU VU
31. | Prionodon pardicolor Cay gam VU

32. | Arctictis binturong Cay muc EN VU
33. | Arctogalidia trivirgata Cay tai trang LR

34. | Chrotogale owstoni Cay van béac VU VU
35. | Cuon alpinus Ché soi EN EN
36. | Ursus thibetanus Gau ngua EN VU
37. | Helarctos malayanus Gau cho EN VU
38. | Arctonyx collaris Ltrng lon NT
39. | Lutra lutra Rai ca thudng VU NT
40. | Lutrogale perspicillata Rai ca Ibng muot EN VU
41. | Aonyx cinerea Rai ca vubt bé VU VU
42. | Tragulus kanchil Cheo cheo nhd VU

43. | Rusa unicolor Nai VU VU
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No. C . VRDB | IUCN
Scientific name Viethamese name 2007 2012

44. | Muntiacus vuquangensis Mang I&n VU EN

45. | Bos frontalis Bo tot EN VU

46. | Capricornis milneedwardsii Son duong EN NT

47. | Pseudoryx nghetinhensis Sao la EN CR

48. | Belomys pearsonii S6c bay I16ng chan CR

49. | Hylopetes alboniger Séc bay den trang VU

50. | Petaurista philippensis Séc bay lon VU

51. | Petaurista elegans Séc bay sao EN

52. | Ratufa bicolor Séc den trang VU NT

53. | Laonastes aenigmamus Chuét da trwong son EN
Il. Bird species

54. | Arborophila charltonii Ga so nguc gu LR NT

55. | Lophura nycthemera Ga 16i trang LR

56. | Lophura diardi Ga 16i hong tia VU NT

57. | Polylectron bicalcaratum Ga tien mat vang VU

58. | Rheinardia ocellata Tri sao VU NT, RRS

59. | Pavo muticus Céng EN EN

60. | Picus rabieri G6 kién xanh dau/cd dé NT, RRS

61. | Buceros bicornis Hong hoang VU NT

62. | Anorrhinus tickelli Niéc hung, niéc nau VU NT

63. | Aceros undulatus Niéc mé van VU

64. | Alcedo hercules Bong chanh rirng NT

65. | Megaceryle lugubris Boi ca Ién VU

66. | Ichthyophaga humilis Diéu ca bé VU NT

67. | Pitta phayrei Dubi cut ndu LR

68. | Tersiphone atrocaudata Thién dwdng dubi den NT

69. | Phylloscopus calciatilis Chich nui da voéi RRS

70. | Jabouilleia danjoui Khwéu mé dai LR NT, RRS

71. | Stachyris herberti Khwéu da mun VU NT, RRS
Il. Amphibian species

72. | Ingerophrynus galeatus Céc rirng VU

73. | Odorrana andersoni Chang an-déc-son VU

74. | Rhacophorus kio Ech cay ki-6 EN VU

75. | Theloderma corticale Ech cay san bac bo EN

76. | Rhacophorus annamensis Ech cay trvdng son VU
lll. Reptile species

77. | Physignathus cocincinus Rong dat VU

78. | Gekko gecko Tac ké VU

79. | Varanus salvator Ky da nwée EN

80. | Python molurus Tran dat CR LR

81. | Python reticulatus Tran gam CR

82. | Coelognathus radiatus Ran soc dua VU

83. | Gonyosoma prasinum Ran soc ma VU

84. | Oreocrytophis porphyraceus | Rén soc dém dé VU

85. | Ptyas korros Ran rao thwdng EN

86. | Ptyas mucosa Ran rao trau EN

87. | Bungarus fasciatus Ran cap nong EN

88. | Naja atra H6 mang trung quéc EN

89. | Ophiophagus hannah H6 chia CR VU

90. | Protobothrops cornutus Ran luc strng NT

91. | Protobothrops sieversorum Ran lyc vay lwng ba go EN
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No. Scientific name Viethamese name \;%873 Izli)?';
92. | Platysternon megacephalum | Rua dau to EN EN
93. | Cuora bourreti Rua hop bua-ré EN CR
(C. galbinifrons) (Rua hép tran vang)
94. | Cuora cyclornata Rua tron dep CR CR
(C. trifasciata) (Rua hép ba vach)
95. | Cuora mouhotii Rua sa nhan EN
96. | Heosemys grandis Rua dat I6n VU VU
97. | Mauremys mutica Rua cam EN
98. | Mauremys sinensis Rua CQ SoC EN
99. | Sacalia quadriocellata Rua bon mat EN
100.| Indotestudo elongata Rua nui vang EN EN
101.| Manouria impressa Rua nui vien VU VU
102.| Palea steindachneri Ba ba gai VU EN
103.| Pelodicus sinensis Ba ba tron VU
IV. Plant species
104.| Asplenium cardiophyllum TO diéu la tim NT
105.| Dryopteris cyclopeltidiformis | Rang mdc xi mai tron NT
106.| Selaginella tamariseina Quyén ba trwdng sinh VU
107.| Cephalotaxus mannii Binh tung Mann VU VU
108.| Calocedrus macrolepis Bach xanh EN EN
109.| Fokienia hodginsii Po mu EN LR
110.| Cycas pectinata Thién tué luoc VU VU
111.| Cycas siamensis Thién tué xiém VU
112.| Cycas taiwaniana Thién tué han quoc EN
113.| Chroestes lanceolata bai mac ? CR
114.| Enicosanthellum Ban
plagioneurum VU LR
115.| Mitrephora thorelii Mao dai 14 nhd/Ban VU
116.| Nageia fleuryi Kim giao fleury NT
117.| Amentotaxus yunnanensis DBinh tung van nam EN
118.| Mangifera dongnaiensis Xoai dong nai EN
119.| Mangifera indica Xoai 4n do DD
120.| Pistacia cucphuongensis VU
121.| Alphonsea monogyna VU
122.| Xylopia pierrei Dén trang vU vU
123.| Rauvolfia micrantha Ba gac 14 méng VU
124.| Rauvolfia verticillata Ba gac vong VU
125.| Winchia calpophylla Mop la dep, Sira 14 cong VU
126.| Asarum balansae Son dich EN
127.| Asarum caudigerum Thé té tan VU
128.| Balanophora laxiflora Duwong dai hoa thua EN
129.| Markhamia stipulata Dinh VU
130.| Aralia chinensis Cuéng trung quéc VU
131.| Bursera tonkinensis Ram VU VU
132.| Protium serratum Co phen VU
133.| Codonopsis javanica Bang sam VU
134.| Euonymus chinensis Chan danh trung quoc EN
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135.| Lophopetalum wightianum Ba khia VU
136.| Gymnostemma pentaphyllum | Thw trang 5 14 (Thé yém) EN
137.| Dacryodes breviracemosa Xuyén méc dung VU
138.| Diplopanax stachyanthus VU
139.| Dipterocarpus gracilis Dau thanh CR
140.| Dipterocarpus hasseltii Dau Hasselt CR
141.| Dipterocarpus retusus Cho da VU
142.| Dipterocarpus turbinatus Dau con rai dd, Cho chang CR
143.| Hopea chinensis Hongquang, Tau, May chi, Vu CR
144.| Hopea ferrea Sang dao, Sao tia EN EN
145.| Hopea hainanensis Sao hai nam EN CR
146.| Hopea mollissima Sao mat quy VU CR
147.| Hopea pierrei Kién kién pha quéc EN EN
148.| Hopea reticulata Sao mang CR
149.| Hopea siamensis Kién kién CR
150.| Vatica cinerea Tau mat, Vu EN
151.| Vatica diospyroides Lau tau thi, Tau mudi CR
152.| Diospyros mun Mun EN CR
153.| Castanopsis ferox Kha thy dir, Ca 6i vong phu VU
154.| Castanopsis formosana Kha thu Dai loan EN
155.| Castanopsis hystrix Cadila dd VU
156.| Castanopsis lecomtei Kha thu lecomte, Ca Oi Sa pa VU
157.| Castanopsis namdinhensis Kha thu Nam Binh VU
158.| Fagus longi(e)petiolata Sbdi canh EN
159.| Lithocarpus bacgiangensis Dé Bac giang VU
160.| Lithocarpus fenestratus Dé 16, Dé cau VU
161.| Quercus glauca Soi sim ? VU
162.| Quercus langbianensis Sdi langbiang, Soi gudi VU
163.| Bennettiodendron cordatum VU
164.| Hydnocarpus annamensis Lo n{)i Trung bd VU
165.| Hydnocarpus hainanensis Lo ndi Hai Nam VU
166.| Hydnocarpus kurzii Lo ndi Kurz DD
167.| lllicium ternstroemioides Dai hoi giang VU
168.| Annamocarya sinensis Cho dai EN EN
169.| Actinodaphne elliplicibacca Bop trai bau duc

Kosterm. ] VU
170.| Alseodaphne hainanensis Vang trang Hai nam VU
171.| Cinnamomum mairei Qué bac EN
172.| Cinnamomum parthenoxylon | Re c&u méc, Re ging CR DD
173.| Endiandra hainanensis Khuyét hung Hai Nam, Vi EN
174.| Phoebe macrocarpa Re trang qua to VU
175.| Manglietia dandyi Vang tam VU
176.| Michelia balansae Gibi Balansa VU
177.| Paramichelia braianensis Gidi nhung EN
178.| Dysoxylum loureirii Huynh dwong VU
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179.| Ardisia silvestris Com ngudi rirng, Khoi VU

180.| Embelia parviflora Thién ly hwong VU

181.| Acmena acuminatissima Thoa VU

182.| Sindora tonkinensis Go dau DD
183.| Dalbergia cochinchinensis Trac VU
184.| Dalbergia oliveri Cam lai bong EN
185.| Dalbergia tonkinensis Trac Bac bd vU
186.| Aglaia perviridis Ngau rat xanh vU
187.| Horsfieldia longiflora Me twong VU
188.| Knema mixta Mau cho trén VU
189.| Knema pierrei Mau cho pierrei VU
190.| Knema poilanei Mau cho poilane VU
191.| Knema squamulosa Mau ché vay nhé VU
192.| Knema tonkinensis Mau ché Bac bd vU
193.| Myristica fragrans Pau khau DD
194.| Linociera ramiflora Hb bi, Budi DD
195.| Pittosporum pauciflorum Hé&c chau it hoa VU
196.| Platanus kerri Cho nuéc VU VU
197.| Fagerlindia depauperata Gang nghéo, Chim chich VU

198.| Leptomischus primuloides Bac cach VU

199.| Rothmania vietnamensis Gang Viét Nam VU

200.| Murraya glabra Nguyét quéi nhan VU

201.| Helicia grandiflolia Quan hoa la to VU
202.| Ixora umbellata Trang nhiéu 14 hoa DD
203.| Nephelium lappaceum Chém chém VU
204.| Sinoradlkofera minor Bdng moc EN VU
205.| Madhuca hainanensis Sén hai nam VU
206.| Madhuca pasquieri Sén mat EN VU
207.| Scaphium macropodum Lwoi woi VU

208.| Styrax litseoides Bd dé 14 boi 16 VU
209.| Camellia fleuryi Tra hoa Chevalier EN VU
210.| Aquilaria crassna Tram hwong EN CR
211.| Excentrodendron tonkinense | Nghién EN EN
212.]| Livistona tonkinensis Ké Bac bd DD
213.| Phoenix paludosa Cha la bién NT
214.| Gastrochilus calceolaris CR
215.| Schoutenia hypoleuca Son tan VU

216.| Gmelina racemosa Tu hd chum VU

217.| Calamus platyacanthus May gai dep, Song mat VU

218.| Calamus poilanei May Poilane, Song bdt EN

219.| Disporopsis longifolia Hoang tinh cach VU

220.| Peliosanthes teta Sam cau VU

221.| Anoectochilus calcareus Kim tuyén da vaoi EN

222.| Bulbophyllum astelidum Cau diép sao EN

223.| Bulbophyllum tixieri CAu diép Tixier EN
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224.| Eria spirodela Ni lan beo EN

225.| Nervilia aragoana Tran chau xanh VU

226.| Paphiopedilum dianthum Hai xoan EN EN
227.| Paphiopedilum malipoense Hai xanh EN

228.| Heterosmilax polyandra Kim cang nhiéu tan VU

229.| Paris polyphylla Trong lau nhiéu la EN

Source: Nguyén Xuén Béang va cs.

2012; Lé Trong Trai va cs. 2011, Nguyen Quang
Truong et al. 2011, Averyanov et al. 2012
Note: VRDB — Red Data Book of Vietnam (2007), IUCN — IUCN Red list (2012). CR

— Critical endangered, EN — Endangered, VU — Vulnerable, LR, NT — Low risk, near
threatened. RRS = Range-restricted, endemic species

Annex 5

METHODOLOGY OF THE KEY SPECIES MONITORING PLAN DEVELOPMENT

Development of Key species monitoring plan for Phong Nha — Ke Bang NP is an assignment
under "Nature Conservation and Sustainable Natural Resource Management in Phong Nha
— Ke Bang National Park Region Project". Proccess of the monitoring plan development

consists of following steps:

1. To discuss with PPMU/AHT and PNKB NP to agree up on monitoring objectives, work

requirement, and then develop a workplan for this assignment implementation

. To collect and review literature (scientific publications, reports, vegetation map,
topographic maps, etc.) to understand biodiversity values and natural features of PNKB
NP and its buffer zone that are necessary for development of the Key species monitoring
plan

. To collect and review available species monitoring plans of other protected areas in
Vietnam and South-East Asian countries for the best practice of key species monitoring
plan.

. To develop criteria for selecting monitoring species and based on these criteria to
compile the list of potential monitoring species; to develop criteria for selecting monitoring
areas and the list of proposed monitoring areas. Then determining relevant monitoring
indexes and methods.

. To present above results on national and local stakeholder consulting workshop for their
comments.

. To develop a draft Key species monitoring plan for PNKB NP and present it on consulting
workshop of Quang Binh provincial officers, International and national conservationists
for their comments, then revise the draft monitoring plan after the workshop comments.

. To organize a training workshop for introducing staffs and rangers of PNKB NP on basic
monitoring knowledge and content of the Key species monitoring plan and to discuss on
monitoring plan for 2013-2015 periods

. Tofinalize the "Key species monitoring plan for PNKB NP" and submit it to PMU and
PNKB MB for application
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