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GIBBONS AS LANDSCAPE SPECIES:
STRATEGIC PLANNING FOR PRIMATE CONSERVATION

SUMMARY

Bolikhamxay Province in Lao PDR (hereafter
Laos) contains the largest block of high quality dry
evergreen fores! remaining in Indochina in the 1570
km? Nam Kading National Protected Area {NKNPA).
The Integrated Ecosystem and Wildlife Management
Project (IEWMP) used the Wildlife Conservation
Soclety's ‘'Landscape Species Approach’ to bring
together government, communities and NGO
stakeholders to select seven landscape specles for
the province, which included the northern white-
chesked gibban (MNomascus  feucogenys).
Government staff warked with the IEWMP to create
maps identifying areas of management priorify for
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the gibbons, which took into account the most
suitable 1abitat and the location and relative
importan:a of human-caused threats. The resulting
maps were usad to build a conceptual model, which
identified a population target for the species as well
as management interventions for reducing direct and
indirect threats o the species to reach the targel.

A monitoring program using line transects was
implemented in the NKNPA to measure gibbon
population change over time to assess the
effectiveness of management interventions and to
adapt actions accordingly. This paper presents
baseline results ol the modeling, managemenl
interventions and line transect menitoring for gibbons
in the Nam Kading Mational Protected Area.

INTRODUCTION

Planning lor conservation requires the
consideration ol the complex interplay between
different social, ecological, and biclogical factors,
and trying to prioritize inevitably limited resources 1o
oblain the grealest conservation benefit. At times this
must aiso be done with limited information and must
take into account the heterogeneous and changing
nature of large landscapsas. The 'Landscape Species
Approach’ is a strategic planning process that guides
wildlite management within large landscapes of
human influence. The approach engages multiple
stakeholders and uses GIS, modeling, monitoring,
and evaluation of “landscape species” 1o measure
success (Sanderson e! al, 2002). This paper
outlines the application and results of this approach

in the landscape of Bolikhamxay Province in central
Laos and reparts on the monitoring baseline for one
‘landscape species” - \he northem white-cheeked
gibbon (Nomascus leucogenys).

MATERIAL AND METHODS

Study Area
The Nam Kading landscape (Fig. 1) is pan of the
larger Northern Annamites aco-region

(Wikramanayake & Dinerstein, 2002), which Is
renowned for the recent discovery of several unigue
endemic species of global conservation signilicance
(Duckworth ef af, 1999). The Mam Kading landscape
boundaries are the same as those ol the Tiger
Conservation Landscape’ (Wildlife Conservation
Society ef al, 2006), which contains five national
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Fig. 1. Tha Nam Kading Landscape

protected areas as well as three provincial protected
areas. The landscape also covers six provinces,
Luang Prabang. Bolikhamxay, Khammouane,
Vientiane Capital, Vientiane Province and Xieng
Khuang. The focus of this paper is on the Nam
Kading NPA (NKNPA) in Bolikhamxay Province.

The NKNPA is 169,000 ha entirely within
Bolikhamxay Province. It is a mix of upper and lowear
mixed deciduous forest with a primary forest cover of
85% (Forest Inventory and Planning Division, 2001).
There are 24 villages within 5 km in the NKNPA and
3 enclave villages which have a total population of
around 13,802 people (National Statistics Cenfre,
2005), This is lower than other protected areas in
Laos. The area is very rugged which has afforded it
better protection from habitat loss and illegal hunting
than other protected areas in Lacs.

In 2005, the Wildlife Conservation Society (WCS)
along with the Provincial Agriculture and Forestry
office of Bolikhamxay (PAFO) received funding from
the Giobal Environment Facility (GEF) and the
MacArthur Foundation to implement the Integrated
Ecosystem and Wildlife Management Project
(IEWMP), a five year project to build national
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capacity 1o effectively manage the globally significant
biodiversity of Bolikhamxay Province.

Methods

During the first year of implementation, the IEWMP
used a conceplual model approach fo set a
conservation goal and broadly assess threals (Wikie,
2004). The process involved the following steps: a)
Developing a vision state for the NKNPA, b) design a
conservation objective (e.g. Margolius & Salafsky,
1998) c) state the direct threats d) stale the indirect
threats. The indirect threats were identified as factors
contributing to the direct threats, e) design
interventions (management activities) to reduce the
threats. From this point the project employed the living
landscape process to plan conservation within the
larger landscape. The sleps taken by the IEWMP are:

Step 1: Landscape species selection

Step 2: Spatial madeling of habitat and threais

and production of conservation
landscapes

Step 3: Designing approaches and measures of
BUCCESS
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Step 4: Implement actions and measure
effectiveness
Step 5: Review progress and revise approach,
These form an adaptive management framework
outlined in Fig. 2. The methods and results from

implementing each step in tha NKNPA were as follows:
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Fig. 2. The ‘Living Landscapes’ process.

Step 1: Landscape species seleclion

Landscape species (LS) have five characteristics:
= they range over large areas
= use a varigly of habital types
* are especially vulnerable lo threals in the
landscape (such as over harvest or habitat loss)
= are socio-economically important
* have a strong ecolcgical function in the natural
ecosyslem (e.g. seed disperser, lop predatar)
(Coppolillo & Gomez, 2004). "
Candidate species presented must have al least
one of the five criterla. Based on the above criteria a
set of 21 candidate species was made (Table 1),
This list was sent to eleven laxa experts in
preparation for selecting 'Landscape Species' for the
Nam Kading landscape. Each expert was asked to
contribute information on the characteristics of each
species as related to the five criteria outlined above.
Following this process a three day workshop was
heid in March 2006, The workshop was attended by
district and provincial government agencies, village
headmen and WCS staff with the aim of assessing
the candidate species list. These stakeholders were
consulted on the selection of the species, the
assessed threats and susceptibility to threats,
species ulilized habitats and management zones
where the specles occurred. During the workshop
the IEWMP used ‘Landscape Species Selection'
software Version 2.1. (Wilkie, 2004; Strindberg,
2006€). Further details about how this process was

Tabie 1. Initial list of candidate spacies for selection as
‘Living Landscape' species

1 | Great hombill Buceros bicomis

Wreathed hornbill Rhyticeros undulatus

2
3 | Lesser fish eagle Ichithyophaga humilis

4 | River lapwing Vanellus duvaucelii

Platysternon
megacephalum

Varanus safvator

5 | Big-headed turtle

6 | Water monitor

Oriental small-clawed
otter

Aonyx cinerea

8 |Eurasian otter Lutra lutra

9 | Stump-tailed macaque| Macaca arctoides

' Trachypithecus
10 | Francols' langur Fiiasdsic
Northerm white-
1 cheeked gibbon Nomascus leucogenys
12 | Bear Ursus sp.
13 | Clouded leopard Neofelis nebulosa

14 | Tiger Panthera tigris

15 | Asian elephant Elephas maximus

16 | Sambar Cervus unicolor

17 | Gaur Bos gaurus

18 | Wild boar Sus scrofa

19 | Serow Naenm.rﬁedys
Sumatraensis

20 | Pakhe Bagarius bagarius

|21 | Pakheung Hemibagrus wyckoides

carried out can be found in the ‘Landscape Species
Selection Report for the NKNPA' (Strindberg, 2006).

Resulis

The process resulted in a flinal list of six
‘Landscape Species” Asian elephant (Efephas
maximus), liger (Panthera tigris), southem serow
(Naemorhedus sumalraensis), Eurasian wild pig
(Sus scrofa), northern white-cheeked gibbon
(Nomascus leucogenys), and great hombill {Buceros
bicomnis) (Strindberg, 2006).
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Step 2: Spatial modeling of habitat and threats
Methods

Following the first meeting, modeling for aach of
the species was conducted.
It was intended to:

» ghow where the important human-caused threats
are occurring and how strongly they impact the
species (called ‘Threats Landscapes'), and

* use the Biolagical and Threats Landscapes to
create ‘Conservalion Landscapes’ (Didier, 2006).
The Conservation Landscapes for Bolikhamxay
Province identify the areas of the landscape that
are a management priority for the species (Bryja,
2008, Rasaphone & Johnson, 2007).

As little was known on northern white-cheeked
gibbons in the wild, a literature review of closely
related species was completed to assess likely
imporiant spatial and lilecycle requirements. This
was used to guide modeling and selection of GIS
proxies.

GIS proxies were chosen and modeled based on
inputs in Table 2 to produce biclogical landscapes,
based on information collected during the first
stakeholder meeting. A second stakeholder mesting
was held in November 2006, eight months alter the
first, to allow stakeholders to assess the habitat and
threat modeling {Bryja, 2006). Below are the
biological, threats and conservation landscapes for
the northern white-cheeked gibbon as generated in
the modeling.

Results

Biological landscape for the northern while-
cheaked gibbon (Fig. 3). .

The biological landscape was delined by gibbon
preference for a habitat with & high density of tree
cover, a minimum core area (as discussed below)
and an elevation below 2000 m asl. The GIS proxies
used included vegetation type and elevation models.
For vegetation, a score of 1-100 was given to
represent suitability based on the literature review
(Table 2).

Since gibbons have very limited dispersal
capabilities and do not cross open spaces that are
wider than 10 m, major roads and rivers were treated
as barriers to thelr movement. It was assumed that
gibbons could cross smaller rivers and unpaved
roads as long as there was a high densily of tree
cover. For the minimum core area, we considered a
minimum viable number of groups/families to be six

CONSERVATION OF PRIMATES IN INDOCHINA

Table 2. GIS proxies for gibbon 'Landscapes’ (Bryja
2006).

: sibbon
Urban 0
Agriculture 0
Regeneration forest 50
Secondary forest 30
Forest plantation o
Savannah o
Scrub 0
Grassland Lt
Mixed broad-leaved 80
Coniferous forest 0 |
Lower dry evargreen
low density | 90

high density | 100

Upper dry evergrean

low density | 90

high density 100

Lower mixed deciduous

low density 70

high density B0

Upper mixed deciduous

low density 70

high density | 80

Dry dipterocarp 0
Bamboo 0
Riparian 100
Swamp | o
Water 0
Rock 1]
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Fig. 3. Biological landscape for northemn white cheeked gibbons (Momascus leucogenys)idarker green represents

higher guality habitat) (Bryja, 2006).

groups for a patch of habitat (without distinetion of
quality) 1o be considered suitable. Core area needed
per group was estimated to be 30 ha, hence a patch

of minimum size § x 30 ha = 180 ha is needed for a.

viable population.

‘Threat Landscape’ for the northern white-
cheeked gibbons
Hunting (Fig. 4}

To assess hunting pressure, access to the area
and population pressure were modeled, A model
buftfering travel routes (rivers and roads) and a costs
surface were developed. A cost surface represents
the difficulty of movement aver the landscape and
takes into account terrain and access routes. The
eflects of population pressure were modeled by
adapting existing programs used in WCS Congo to
the Southeast Asian situafion (AML Arc Info) (Bryja,
2006).

~

L e e
Fig. 4. Combined travel cost and population modeling to
assess hunting threat within the landscape for northern
whita-cheeked gibbons (Momascus leucogenys) (red
areas represant high hunting pressure, circles represent
known areas of trade and/or hunting} {Bryja, 2008).
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Logging (Fig. 5)

Logging was identified as one of the most
imporiant threats to gibbons. To create the layer that
represents the risk of legging, we used information
about the presence of plantation forests and logging
activities provided by government officials. We also
modified the layer by identifying additional areas,
which might be under a higher risk of logging
activities within the province. We based our
assumption about the logging threat on the forest
type, slope and proximity to roads.

‘Conservation Landscape’ for the northern
white-cheeked gibbon (Fig. 6)

The threat and the biclogical landscapes were
then merged to form the conservation landscape.
The conservation landscape provided a visual
representalion of both the threats and habital for
each of the LS in the landscape and can be used to
prioritize actions within the landscape.

Step 3: Design approaches and measures of
success

3.1 Build a conceptual model
Methods

A single general roof-cause-analysis diagram
termed & conceptual model (Wilkie, 2004), for 1
NKNPA was developed by the IEWMP with dist
slatf in November 2005 (Vannalath & Hedemar
2005). Following landscape species selection and
production of 'Conservation Landscapes’, detalled
conceptual models for each of the six LS that
represent the Nam Kading landscape (Johnson &
Vannalath, 2006) were made. The {eam thal was
assembled to dewvelop the conceptual mo
included district government officers from all distnic
surrounding the NKNPA, the NKNPA Manager an
Deputy Manager, IEWMP sile slaff and volunteers
and WCS staff working with the IEWMP project

Fig. 5. The map represents the risk of lagging. The areas marked with black graphics show Ihe area of plantater
forest where salective logging is happening.

CONSERVATION OF PRIMATES IN INDOCHINA
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The methods used to develop the conceptual

models were:

Review the ‘Conservation Landscape' and the
basic biology of the species.

Based on the ‘Conservation Landscape' and the
biology of the species, state the conservation
objective. Participants aimed to construct
SMART objectives that were 5: Specific, M:
Measurable, A: Achievable, R: Realistic, and T:
Time-bound (Margolius & Salalsky, 1998).

State the direct threats. We used data thal resulled
from the Landscape Species selection and habitat
modeling activities as above (Bryja, 2006;
Strindberg, 2006) to define the direct threats.
State the indirect threats. The indirect threats
were identified as factors contribuling to the
direct threats. To keep the exercise focused on
ways o reduce the most direct threats, we
specifically defiried the indirect threats as - who
was carrying out the actions that were leading to
the directthreat, how and for what reason.
Design interventions (management activities) to

! Low Bio. Low Threat
Med Bio, Med Threat
Med Bia, High Threat
High Bio, Low Threat
High Bio, Med Threat
High Bio, High Thraat

reduce the threats.

Resuits

After reviewing the gibbon ‘'Conservation
Landscape’' (Fig. 6), we concluded that most aof the
MPA still provides high quality evergreen forest
habitat for gibbon, but that the majority of the area is
threatened by hunting (red and orange areas
overlaid with blue circles that indicate high levels of
hunting). Habitat loss as a result of logging is also a
threat along the westemn boundary of the NPA. The
conservation landscape shows that only the very
core of the NPA now provides high guality habitat
where the level of threat Is low {green area).

In our review of gibbon biclogy, we discussed
gibbon reproduction, dispersal, and population
viability. In general, gibbons live in pairs and have
one offspring approximately every two years
(Leighton, 1987). The juvenile stays with the parents
for approximalely eight years before it must disperse
lo find its own territary In which to survive, Gibbons

Fig. 6. Conservation landscape for northemn white-chesked gibbons (Nomascus [sucogenys).
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are unlikely to cross forest gaps that are greater than
10-20 m and are unable to cross large rivers,

Based on the literature, we estimated that the
evergreen forest in Nam Kading could possibly
contain three family groups’km® with an average
group size of four individuals (Leighton, 1987;
Geissmann et al, 2000), For long-term population
viability, references indicated that 125 groups is a
minimum and the ideal population size would be at
least 1250 groups (Bleisch & Jiang, 2000). To
achieve the latter would require 416 km? of ideal
habital. Based on our ‘Conservation Landscaps’, we
estimated thal 80-80% of the NKD (tolal area of 1690
km?) may be suitable for gibbons. Theoretically, it
would be possible to harbor up to 4500 graups, or
around 18,000 individuals, in the NPA in the absence
of all threats.

Based on the above review of gibbon biclogy the
workshop parlicipants settled on the following
objective;

“A 10% increase in population of northern whita-
cheeked gibbons will be achieved within five years of
the baseline survey within the NKD NPA."

Following the review of the ‘Conservation
Landscape' and gibbon biology, the participants
discussed what could be done where, and by when,
to expand gibbon populations in the NPA and

together developed a conceplual mode! outlining the
conservalion goal, direct and Indirect threats and
conservation interventions. The Interventions are
outlined in the conceptual model for white-cheeked
gibbons (Fig. 7).

3.2 Develop a monitoring strategy to
measure success
Methods

Pricr 1o beginning the project no quantitative
survays ol any wildlife within tha NKNPA had been
done, In order to inform and design a robust and
effective monitoring strategy we conducted an
encounter rate survey for the LS in early 2007
(Vanderhelm & Johnson, 2007), Teams conducted
surveys in eight locations around the park (Fig. 8). In
each of the survey zones teams looked lor signs of
each of the six LS species. Signs included prints,
vocalizations, and sightings. Teams walked al a rate
ol around 1 km per hour from sunrise to 12 pm every
day recording signs of target species. For each sign a
GPS point was taken. Track logs from the GPS
provided rough estimates of the distance traveled and
thus encounter rates for detecting each of the species
was calculated (Vanderheim & Johnson, 2007).

Fram 233 km of transects walked, gibbon
encounters (vocalizations or sightings) were around

|

L]

Fig. 7. Conceptual model of the northem white-cheeked gibbon (Nomascus leucogenys) for the Nam Kading National

Protected Area (Johnson et al., 2008).
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Fig. 8. Encounter rate survey zones (Vanderhelm & Johnson, 2007).

7 per 100 km (Vanderhelm & Johnson, 2007). For
this and other species these encounter rates are
extremely low. The Information from this report went
into the formation of a monitoring strategy to monitor
change in LS populations ovar tima. :

A manitoring strategy was designed that took into
accounlt the limited resources and technical capacity
available (e.g. Danielsen & Balete, 2000) and
ensured that the monitoring could be correctly
carried oul and continued by the IEWMP in the long-
term. We also considered that the strategy must be
able to collect sufficient and appropriate data to
detect relevant changes in the LS (Danielsen &
Jensen, 2005),

Results

Line transect methods were chosen to monitor
gibbon populations in the NKNPA. These methods,
afthough nol optimal for gibbons, were chosen to
capture other LS during each survey. By conducting
a simple power analysis following Gerrodetle (1987),
we determined a lolal transect length of ~260 km
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was required in order 1o be sure of detecling any
change in populations over time. As encounter rates
were so low we decided to use patch occupancy as
a state variable to estimate the status of the LS
populations in the NKNPA following MacKenzie &
Michals (2002). We defined 5 survey zones covering
around 25% of the NKNPA, A total of 204 transects
were planned with a total length of 260 km. As each
transecl Is traversed 4 times the total effort is ~1040
km. Transects were placed 1 km apart and are up to
2 km long (Fig. 9). Transects were walked repeatedly
on four consecutive momings between sunrise and
midday and signs of LS species were collected.

Step 4: Implement
effectiveness

4.1 Implement conservation actions
Methods

Conservation actions were developed following
those outlined in the conceptual models. The actions
described in Fig. 7 fall broadly into 3 work units:

actions and measure
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Fig. 9. Sampling design for transects for the Nam Kading

awareness raising, law enforcement and village
development activities. Over the past 4 years
activities have been guided by the conceptual
models built for each species. Teams were formed,
trained and activities implemented on the ground,
Each work unil used an adaptive management
framework (Margolius & Salafsky, 1998) o review
and improve activities, )

Resuits

The awareness raising team has developed key
conservation messages based on the conceptual
model (Fig. 7) and up until November 2008 has
Implemented these in three of the four districts
surrounding the NKNPA. The activities implemented
involved: teacher training, village visits, military camp
visits, short radio spots, posters, plays, competitions,
market visits and bus station visits, Each acfivity was
assessed against objectives using a pre and post
lest design. Activities are described by Vannalath &
Hedemark (2006).

Enforcement work started in earnest in March
2007 with the completion of an enforcement strategy
for the NKMNPA (Hallam & Lynam, 2007). The

CONSERVATION OF PRIMATES IN INDOCHINA

Mational Protected Area (Strindberg & Johnson, 2007)

enforcement strategy - used lhe conservation
landscapes and additional local knowledge from
districts to design strategies to pratect the
populations of LS within the NKNPA, prevent trads
along major trade routes and stop the sale of LS »
local markets. From 2007 lo 2008, 36 staff members
were involved [n active implementation of these key
activities in and around the NKNPA,

Village development work has been done i=
order to encourage posilive conservation behavior
The IEWMP works in eight target villages with & tot=
population of 3500 people. This is around 25% of the
total population within 5 km of the NPA. An niEs
‘Participatory Rural Appraisal' (PRA) (Chambers.
1994) was done. From this interventions ang
activities were designed with the objective of
alleviating poverty while encouraging positve
conservation behavior. Examples of actwvites
included: non-timber forest product (NTFF)
management planning and market links, formation of
fish conservation and frog conservation zonss
forming village patrolling teams, and village revohang
funds linked to positive conservation behavior

In addition to these broad activities the |[EWNS
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also established and officially recognized boundary
for the NKNPA and a fotal protected zone (TPZ)
within the NKNPA. Villages were intimately invalved
in deciding on and negotiating the location of both
the boundary posts and the TPZ sign locations. In
each village area abutting the NKNPA concrele
boundary posis were erecled and TPZ signs
established attached. This was lollowed up by
raising awareness on the benelits of the TPZ. This
action has clarified village land areas and allows
easier enforcament of NKNPA rules.

4.2 Measure effectiveness
Methods

The monitoring strategy was implemented in line
with the steps described in Step 3.

While walking line transects, data were collected
on prasence or absence of gibbons, using sounds or
sightings. In addilion, slandard distance sampling
measurements were made during sighting only.
Each transect was travarsed four times to increase
the detection probability for occupancy surveying.
Transect results were exported from the Excel
database and analyzed using PRESENCE software
{Hines, 2006). We ran several models 1o assess bast
fit {a lower AIC represents a better model fit) and
concluded thal (he ‘Single Season Heferogenaity
Model' was the most suiable {(Royle & Nichols,
2003).

We then ran this model lo obtain occupancy
results in 1he survey area. We also calculated the
coafficient of variation (CV) for the occupancy
@stimale to assess Ihe reliability of the’ estimates.
This is the estimale of standard error (SE) of the
occupancy divided by occupancy estimate. For
species such as gibbons that have a high amount of
spatial heterogeneity in the estimate, low CV's can
pe difficult 1o achieve. Thus for gibbans in this survey
we decided that a CV of 30% or lower was
acceptable.

Results
In total only 405 km of the anticipated 1040 km

" were surveyed. This was due to the incredibly

rugged nature of the NKNPA and an early onset of
the wet season in May 2008. Al this point we have
eslablished the firs! guantitative baseline of wildlife
populations within the NKNPA,

In total 105 of 204 transects representing 405 km
of transect were completed. The results represent
only 37% of the planned 1040 km survey elfort,
Twenty-sight gibbon detections were recorded along
the 405 km of line transects walked. This included 25
independent detections of gibbon vocalizations and
three sightings of gibbons (gibbons were also
detected outside transects). Thase resulls were used
in cocupancy analysis provided they were within 500
m (the patch size) of the transect and between
sunrise and 12 pm as stated in the prolocol (Table 3).

Gibbons were detected (sightings and
vocalizations) on 18% of transects walked (n=105;
naive estimate of occupancy in Table 4). Based on
these delactions, the estimated occupancy for
gibbons s 30% (SE=8 CWV=28%). Individual
detection probahility (20%) was relatively good, and
the SE relatively low (6} with an acceptable CV of
30%. This means that the occupancy estimate of
30% is a fair representation of the true occupancy.

; Step 5: Review progress and revise approach

The overwhelming advantage of the ‘Living
Landscape’ process is that it has provided a planning
strategy firmly based on biological knowledge thal
provides a clear vision of both where and when 1o
implement conservation actions. It has ensured
efficiency In conservation actions where resources
are scarce. It has also promoted management
participation in & tangible product through several
stakeholder workshaps, The ‘Conservation
Landscapes' are a key tool that are used regularly in
planning and are easily explained to non expert
audisnces.

The ‘Living Landscapes’ process has also
conlributed practical tools tor long term planning, and
these have been incorporated Into the first
management plan for the NKNPA. Various difficulties

Table 3. Table of detections of northern white-cheeked gibbons (Noemascus leucoganys) (sightings or vocalizations)

in Nam Kading National Protected Area, 2008-2009.

on transect off transect
Record type Grand Total
seen heard Total seen heard Tolal
Mumber of - 8 8 36
giot 3 25 28 0 i
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Table 4. Occupancy table for northem white-cheeked gibbans (Momascus leucogenys) in Nam Kading Mationz)

Protected Area.
A B c D E
r Psi
Species Maive A (Std, error) | (Std. error) | (Std. error) N Ci
Gibbon 18 36(12) 20(6) 30(8) 47.6 158 -77.6

A Naive eslimate of occupancy; does not incorporate detection probabiiity (p)

B Abundance index of gibbon cluster per transect

C Individual detection probability of gibbon

D Estimated probability of transect occupied by gibbons
E Abundance index of gibbon clusters

were encountered during the process. At limes, the
process, development of methods, and key lerms
has proved confusing. This is especially the case
when frying to translate the concepts and technical
words inlo local language. In addition the time taken
was much longer than initially expected. The process
of selecting species and landscape modeling along
with development of the monitoring strategy took
approximately 18 months. The total cost ol the
process was around US$40,000. However once
established the process can easily be updated within
the adaptive management cycle (Fig. 2)

The monitoring results for gibbons suppor the

‘Conservation Landscape’ developed as part of the
‘Living Landscape’ process. Populations of gibbons
within the NKNPA are low based on interpretation of
the occupancy results but there is potential for
recovery with reduction in threat and in consideration
of good habilat already within the NKNFA Repaat
surveys will discover if the interventions are having
the required effect. However, the monitoring profocol
also proved over-ambitious for the time anc
topography of the NKNPA resulting in incomplete
survey effort. As the management of the NKNFA
malures the living landscape process will continue =
provide a solid basis for continuing management

CAC LOAI VUGN DUGC XEM NHU LA LOAI CANH QUAN:

CHIEN LUQC HOACH DINH CHO CONG TAC BAO TO

TOM TAT

Tinh Bolikhamxay cia nude CHDCND Lao chigm
dién tich Idn nhél cla nhdng cénh rimg thuang xanh
c6 do khé rao cao con lai ¢ Bong Dudng co tdng dign
tich 1.570km? cia Khu Béo 16n Quéc gia Nam
Kading. Du an quan y h¢ dong thuc val thign nhien
16ng ghép vai hé sinh thai (IEWMP) sir dung phuong
phap tiép can cac lodl cdnh quan cla Quy Bao tén
Bong Thuc vat hoang da da tién hanh cung hop tac
voi cac co quan Chinh phi, cde 16 chic cong ddng va
cac 18 chuc phi chinh phi lién quan dé chon ra bay
loal canh quan cho tinh, trong do co lodi vuon den ma
trang (Nomascus leucogenys). Can bo nha nudc 1am
vide vdi du én IEWMP dé lap ra nhung ban dd xac
dinh céc ving quén ly Uu tign cho loai vugn, trong do

CONSERVATION OF PRIMATES IN INDOCHINA

N LINH TRUONG
G CHDCND LAO

bao gdém sinh canh, dia diém phu hop nhat cung re

tac déng tir cac mdi de dea do con ngual géy ra che
logi. Nhing ban dé duoc si dung d& xdy dung mds
md hinh mang tinh khai niém xac dinh muc téu che
mét 46 quén thé loai cing nhu cac can thiép lén corg
tac quan ly 1am gidm cac mdi de doa tric tép rey
gidn tiép dén loai dé dal dudc muc tidu o ra M
chudng frinh giam sat s dyng phudng phap giam ==
tuyén duge tién hanh thic hign trong Khu bao e
Quic gia Nam Kading (NKNPA) nhim do d&m m&
d& quén thé vugn thay ddi qua thoi gian va danh g=
tinh higu qué cdc can thigp lén cong tac quan ly, ddng
thai 1am quen vdi cac hoat diéng mot cach phu hop
Tai liéu nay gidi thigu cac Két qua co ban vé cach e
lap mé hinh, cac can thiép quan ly va giam sat wyse
cho loai viidn tai Khu bao tén Quéc gia Nam Kadng.
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