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Preface
 

This report is one of a number of reports produced under the
 
Government of Indonesia's Natural Resources Management Project
 
(NRM) that is assisted by the United States Agency for
 
International Development (USAID).
 

The NRM Project, working with the Indonesian National Planning
 
Board (BAPPENAS) and the Department of Forestry (Departemen
 
Kehutanan), provides through a specially established project Policy
 
Secretariat advice to BAPPENAS on natural resource issues relating
 
to lGng term and short-term national planning. In addition,
 
working with the Department of Forestry the NRM project carries out
 
field activities in two pilot project areas one in West/Central
 
Kalimantan and one in North Sulawesi including the preparation of
 
management plans for the Bukit Baka - Bukit Raya National Park in
 
Kalimantan and the Bunaken National Park in North Sulawesi. Each
 
report addresses an asr 2t of the planned NRM project activities
 
that are agreed on and laid out .n an annual NRM Implementation
 
Plan and each report aims at providing specific recommendations for
 
future work in the area addressed.
 

Following recent ITTO guidelines on setting up conservation areas
 
within production forest, APHI released a further set relating to
 
Indonesian timber concessions. This report analyzes the
 
instructions from APHI with particular reference to a case study,
 
and goes on to provide input from a biological viewpoint to the
 
Ministry of Forestry.
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Executive summary 

The Ministry of Forestry is developing guidelines for biodiversity
 
conservation in production forest. This initiative follows recent
 
ITTO guidelines. The purpose of this document is assist this
 
process by providing comments from a biological standpoint.
 

The ITTO guidelines leave implementation details to individual
 
tropical timber producing countries. Indonesia, under the auspices
 
of APHI, has already responded by providing instructions on how to
 
set up 300 ha conservation areas within HPHs. Several concessions
 
following up these instructions have commented that further
 
clarification of the guidelines are needed. Concerns have been
 
expressed that skills have been called for in concessions which are
 
not currently available. Further explanation is needed to specify
 
what is to be conserved, and what benefits the conservation areas
 
will bring to sustainable forest management.
 

A two tiered study was set up to provide biological input to the
 
Ministry of Forestry's guidelines. Firstly, an APHI inspired 300
 
ha conservation area was examined to find out conceptual and
 
implementation problems encountered in the process of setting up
 
the area. The practical lessons learned during this exercise were
 
applied in recommending the courses of action suggested herein.
 

Based on the data gathered from field study, discussion with staff
 
from Ministry of Forestry, KANWIL in Kalimantan Barat, KSDA/ PHPA,
 
concession personnel, APHI, LIPI and other biologists, a set of
 
recommendations are given on how conservation areas might be set up
 
in Indonesia. These are broken into three groups in this document:
 

1 	 procedures for practical implementation of conservation areas 
within production forest, regardless of the objectives 

0 	 biological concerns with any conservation planning process. 

P. 	 a suggested case example in which conservation areas are used 
as a supply of seeds and seedlings. These can be extracted in 
a non-destructive way. Their uses would be for planting 
indigenous pioneer and timber species for commercial 
interests, and for species of use to local populations. A mix 
of timber and non-timber species is suggested. Use of this 
system will require the HPH being the fundamental management 
unit in consultation with local communities. Coordination of 
management units will be required at both regional and 
national level. 
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Background
 

ITTO guidelines on conservation areas (appendix 1) were recently
 
prepared on setting up conservation areas in production forest.
 
These guidelines consist of 14 principles and 20 recommended
 
actions, which are intended to be ba-eline principles applicable to
 
all forest types on a global basis. They are consequently vague
 
and leave implementation details up to individual timber producing
 
countries. The guideline!= acknowledge that little detailed
 
information is available on which to base conservation programs,
 
and also that forest management systems cannot conserve all
 
biodiversity, but can minimize loss. The involvement of many
 
parties is suggested, ranging from the global community to local
 
populations.
 

Following the release of subsequent guidelines (appendix 2) from
 
the Asosiasi Pengusaha Hutanan Indonesia (APHI) to all timber
 
concessions (HPHs), approximately 120 HPHs have already demarcated
 
conservation areas. APHI called for these to be at least 300 ha in
 
area and named them kebun plasma nutfah (germplasm gardens). APHI
 
has released documentation on these (appendix 3), and summary data 
are presented in table 1. 

Table 1: Summary data of HPH conservation areas 

Value HPH area Garden %age'
 

(ha) (ha) 

Total 17361935 37337 0.22
 

Minimum 30000 100 0.02
 

Maximum 1777000 1550 2.00
 

Average 168562 362 0.412
 

The three major points from table 1 are that:
 

• 	conservation areas represent a very small percentage of total
 
concession area
 

Percentages pertain to figures in initial document, not summary data in presented table
1 


The true average is nearer 0.2%. This figure is heavily influenced by the unusual size of
2 


the largest conservation area
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o. percentage size of conservation area within concessions are
 
not proportional to overall HPH size
 

• 	the area covered by all HPH conserved areas barely exceeds the
 
size of the smallest concession
 

The documentation calls for inventory of plant and animal species
 
and information on breeding populations. It does not state what
 
sort of germplasm is targeted, whether representative of all
 
variation in the concession or of specific groups. A special
 
method of border marking is also given, which is different from
 
that used by concessions to demarcate areas within production
 
forest. An analysis of this document is presented in a further
 
section.
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Biological concerns 

The principle area of concern in providing biological input to
 
construction of conservation areas is over definitions. Provision
 
of guidelines will depend on obtaining clear answers to two
 
questions:
 

o what is to be protected?
 

o why is protection needed?
 

Different resolutions of these points will affect the following
 
issues:
 

0 targets
 
what are the goals?
 

• manpower resources
 
who is going to do the job?
 

o area of protected zones
 
how big are they going to be? 

• selection of potential zones
 
which sites are possible areas of interest?
 

0 selection of actual zones
 
which sites should be finally selected?
 

• number of protected zones
 
how many should there be?
 

• long term maintenance
 
how are conservation areas going to be looked after?
 

I long term monitoring
 
how are they going to be checked on the long term?
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Analysis of APHI document 

Background 

In summary, the APHI document calls for:
 

(KPN) per concession
 
a single 300 ha kebun plasma nutfah 


the KPN to be representative of the 
concession
 

o 


the KPN to be a single block with a minimum 
width of 1000 m,


• 

clearly demarcated along boundaries 

with specific instruction
 

for the sort of boundary posts and 
markings to be made
 

transects across the KPN at intervals, 
with trees marked along


P 
these transects
 

species, and for herbarium
 
• 	inventory of plant and animal 


collections to be taken whenever confusion 
arises
 

The guidelines were discussed with 
the APHI office, KANWIL in West
 

Kalimantan and the SBK timber concession.
 

an 	initial
 
The APHI office emphasized that its documentation was 


attempt to meet ITTO guidelines and 
would require development after
 

evaluation of field application.
 

A discussion was held between the KANWIL office 
of West Kalimantan,
 

the operations manager of SBK and the 
forestry staff of Universitas
 

over implementation

to discuss KANWIL's concern


Tanjungpura 

These major questions asked of
 

procedures of the APHI document. 

the document were:
 

o 	What is a KPN?
 

• 	What is the purpose of a KPN?
 

Why is 300 ha the selected size?
 o 


How are sites to be selected?
o 


Would it not be wiser to make site selection 
a responsibility


• 

of a joint committee including staff from 

KANWIL, HPHs, PHPA
 

and biologists? Such a procedure would allow broader scope
 

planning.
 

Can the KPN be used for enrichment planting?
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If the KPN cannot be used for seed stock, what can it be used
 
for?
 

Case study of a 300 ha kebun plasma nutfah 

Analysis of the APHI guidelines is presented below in the context
 
of a case study made at HPH SBK in West Kalimantan. The KPN was
 
set up under the BINHUT section of the concession. Time and 
financial budgets are presented in tables 2-5.
 

Table 2: Actual cost to SBK (basic) 

Article Time No. 

Senior 1 3 
management 

Forestry 5 1 
manager 

Daily laborers 40 10 

Surveyors 40 2 

Accommodation 40 

TOTAL 

Table 3: Topography/ marking added
 

Article 


Carried from 

table 2
 

Daily laborers 


Surveyors 


Accommodation 


TOTAL 


Time No. 


30 10 


30 2 


30 


Cost (Rp)
 

1,500,000
 

500,000
 

2,500,000
 

4,500,000
 

Cost (Rp)
 

4,500,000
 

1,200,000
 

400,000
 

1,800,000
 

7,900,000
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Table 4: Fire break cost 

Article Time No. Cost (Rp)
 

Bulldozer 	 30 1 '36,000,000
 

Other labor 30 2 1,200,000
 

TOTAL 	 37,200,000
 

Table 5: Timber losses
 

Value (Rp 30K Cubic Cost
 

m3 timber) meter
 

Minimum 	 12,000 360,000,000
 

Maximum 	 30,000 900,000,000
 

Normal 	 18,000 540,000,000
 

The relevant points to come out of the study were that:
 

• 	Senior management understood the document to call for one
 
three hundred hectare area to be delimited for the entire
 
concession. The concept of kebun plasma nutfah was unclear.
 
The concession understood the conservation area to be a
 
directive that had to be followed. No relation between the
 
conservation area and production operations, in either the
 
short or long term, was realized.
 

P 	 Following the spirit of the document, the site was selected as 
representative of the concession, however, the definition of 
"representative" was not well emphasized in the document. 
Within the concession, the entire area (>66,000 ha) has been 
timber cruised to the 2% level; about 60% of the total area 
has been cruised at the 20% level; only 40% of the total area 
has been cruised at the 100% level. The 100% level records 
the position of all trees > 50 cm dbh as well as topography. 
Importantly, identifications are generally made to timber 
classification names. Thus all species are reduced to
 
approximately 12 names, and about 50% remain unidentified
 
except as future "floaters" or "sinkers". There is no-one in
 
the concession able to identify to species for inventory.
 

Based on a value of US$ 75 per hour
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This is liable to be the generalized case across Indonesia
 
given that the primary concern of any timber concession is
 
stocking volumes of timber groups.
 

o. 	 The conservation area was situated 200 m from the national 
park with the long edge running parallel. Thus much of the 
total edge was completely protected. Other edges abutted 
virgin forest or areas logged 10 years ago. 

b 	 60 ha of the 300 ha conservation area was logged 10 years ago. 
This provided access for carrying manpower and materials. As 
this area is regenerating, it was reported as virgin forest. 

o 	 Signs were omitted marking the edge of each KPN as they would 
be very difficult to find again in the forest. Certainly it 
is highly unlikely that anyone would ever come across them. 

o 	 The proposed 10 m firebreak was ignored as it appeared to the 
concession that it would rather act as a fire enhancer and 
appeared to cause unnecessary destruction. 

Zinc tags were used instead of painted rings to mark trees, as
 
is usual in concession areas when marking within cutting
 
blocks. Furthermore, standard concession practices were used
 
to mark boundaries, not those called for by APHI.
 

P 	 Trees were identified by the production timber classification 
normally used. Animals were identified roughly, i.e. monkey, 
hornbill - not to species. 

o 	No plans exist to use the garden, although seeds might later
 
be taken if thought necessary.
 

Conclusions 

The APHI guidelines intend to conserve biodiversity of unspecified 
scope, however, the practical and theoretical guidelines laid out
 
are vague. The goal of the exercise is at no time clearly stated.
 
Until it is, the incentive for rigorous implementation of germplasm
 
zones will be absent and varied interpretations of purpose and form
 
will arise.
 

The guidelines do not take ecogeographic variation into account,
 
even though this is the best indicator of potential germplasm
 
diversity. The underlying assumption would appear to be that HPHs
 
are ecologically homogenous. Furthermore, the insistence on a
 
rectangular conservation block omits to take into account natural
 
geographic boundaries, which may be more useful.
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Recommended implementation practices ignore standard concession
 
practices, which are those which should be employed as they are
 
already known, used and demonstrated to work.
 

Inventory needs to be done at the species level, which is different
 
from the stocking inventories currently undertaken by HPHs.
 
Stocking inventory is based on timber group, and reduces all trees
 
to less than twenty industrially based names, which are
 
biologically meaningless. Within any country, even a biologically
 
rich one such as Indonesia, staff who can undertake inventory are
 
already overstretched and are not available in sufficient numbers
 
to undertake detailed research in the > 500 HPHs within Indonesia.
 
Inventory by HPHs will require training of their staff for a
 
different task and recruitment of further expertise.
 

The recurrent theme of this document is that conservation
 
guidelines for production forestry must clearly state what is to be
 
conserved, and why the activities are being requested. Once these
 
are in place, a conservation strategy can be better drawn up,
 
implemented and monitored.
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Recommendations for setting up conservation zones 

Background 

The recommendations are divided into three sections:
 

1. 	 Implementation procedures, independent of the goals of
 
the conservation zones
 

2. 	 Biological requirements, which will be valid for any
 
conservation area
 

3. 	 Case example, linking implementation of conservation
 
areas to forestry practices
 

1.Implementation 

• Do not clear fire protection boundaries.
 

Their drawbacks are that they will:
 

10 	 be expensive (see table 4)
 
P. 	 destroy germplasm within the strip and areas surrounding 

it from treefall and associated sources of damage 
0• restrict geneflov out from the conservation zone by being 

a physical barrier 
00 form unnatural edges that will be the starting points for 

erosion
 
1• enhance the risk of fire
 

Quite simply, there is no obvious reason that favors this
 
practice.
 

• Use standard concession practices to mark boundaries
 

Timber concessions have staff trained in demarcating areas
 
through practices which are completely applicable to the
 
setting up of conservation zones. Using these practices will:
 

0. 	 be easier for the concession
 
save concessions the time of having to work out new
 
marking practices and teaching these methods to their
 
staff
 
save on expense
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Use concession skills where appropriate
 

Skills not already present in concessions should not be called 
for on the short term as training, especially for tasks such 
as inventory of biologically defined groups, in the > 500 HPHs 
in Indonesia will take significant time to realize. For 
inventory, organizations such as LIPI, universities and 
foreign assistance in conjunction with those institutions have 
the capacity to start this task.
 

Concession staff could usefully map topography and location of
 
trees above 50 cm dbh (see table 3). This would provide
 
baseline data for biologists and provide evidence to the.
 
Ministry of Forestry that proposed conservation areas are
 
indeed representative of the concession area in terms of
 
topography and stocking volumes. This documentation could be
 
followed up by formal spot checks.
 

Coordinate the siting of conservation areas with other
 
conservation zones such as cagar alam, hutan lindung and taman
 
nasional. The shape of conservation zones should follow
 
natural boundaries and not necessarily he rectangular.
 

Discuss coordination of conservation areas.
 

The setting up of, and research within, these areas will
 
require coordination between institutions with different
 
resource bases and appropriate skills. This would allow
 
conservation areas to be demarcated with common borders
 
allowing large germplasm areas to be set up among HPHs.
 
Coordination at the HPH level could possibly miss this
 
opportunity. KANWILs could aid HPHs with required reporting.
 
Local involvement will be important in this process. Areas
 
rich in, for example, rattans, medicinal plants, fruit trees,
 
should also be considered for conservation.
 

Research the area required for dbsi1ed germplasm capture.
 

Few data exist to support ideal sizes of conservation areas to
 
optimize quantitative and qualitative germplasm capture in
 
tropical forests. There remains the possibility that whatever
 
area is selected might not be enough, or planned with
 
insufficient understanding of field variations.
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2. Biological requirements 

o 	 Clear long term objectives must be provided on the role of the 
conservation areas in forestry interests and other interest. 

Planning of conservation area sizes, and hence placement and
 
shape, will depend upon the intended goal. Without clear
 
objectives, implementation of conservation zones will vary
 
among HPHs and possibly expose the governing regulations to
 
outside criticism.
 

Protection should be accorded to in situ genepools through 
demarcating representative habitats within HPHs. 

One goal of conservation is to maintain a sufficient genetic
 
stocks to ensure the well-being of species over coming
 
generations. Maintaining only a few representatives of
 
species within a small conservation area may lead to severe
 
inbreeding depression over time. A major drawback is the lack
 
of knowledge on minimum sizes for breeding pools, not just for
 
groups such as tropical trees, but also for many large
 
mammals. Therefore, conservation areas should be made as
 
large as possible to enhance the possibility that future
 
generations are indeed protected.
 

Many plant populations, including those of commercial tree
 
groups, show variation among habitats. This ecogeographic
 
variation means that genepool conservation is best achieved by
 
safeguarding populations in as many different habitats as
 
possible.
 

• 	Inventory will have to be done by biologists from LIPI, 
universities and foreign personnel. Given the immense scope 
of this task it will have to involve training staff especially 
for this task. 

Within Kalimantan alone it is estimated that as much as 30% of
 
the flora is unknown, that many known species are described
 
from as little as one specimen and that little is understood
 
about variation within species. The task of inventorying
 
requires trained staff and time, however, the numbers of
 
trained and available personnel are limited. Within HPHs
 
staff do not have the capacity to undertake this task.
 
Inventory will require cooperation between forestry and
 
biological institutions.
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Conservation areas must be kept intact.
 

One of the first sources of damage to any area is along
 
exposed edges. In forest, damage can be inflicted along edges
 
by wind and soil erosion. If conservation areas are broken
 
into smaller areas, the amount of exposed edge perimeter will
 
rise dramatically in relation to the area contained within.
 
Erosion will increase accordingly, too. Maintaining large
 
integral areas, preferably without the artificial sharp edges
 
of rectangles, will minimize deleterious edge effects.
 

In ecogeographically homogenous HPHs, individual conservation
 
areas should be dispersed equally.
 

For example, if conservation areas are to be designated within
 
each five year cutting plan conservation areas, in
 
ecogeographically homogenous HPHs, should be dispersed across
 
the concession in an attempt to randomly sample and capture
 
available germplasm.
 

In ecogeographically heterogenous HPHs individual conservation
 
zones should cover each type of ecosystem present.
 

Species compositions vary among habitats. Therefore, in
 
contrast to the recommendation for homogenous HPHs,
 
conservation areas within heterogenous HPHs should be
 
allocated in such a way that the different habitats present
 
are conserved.
 

Shape of conservation areas should follow natural boundaries
 
whenever possible.
 

The temptation is always present to demarcate areas based on
 
neat rectangles, which look tidy on a map and are relatively
 
easy to survey, yet are biologically irrelevant and cause
 
additional edge erosion. To mitigate this, wherever possible
 
conservation area boundaries should follow natural borders 
such as streams and rivers (or at least the hutan lindung 
beside them) or hill ridges. 

Protection of conservation area edges must always be
 
considered - abutting against other protected areas or
 
regenerating production petaks.
 

The primary area of erosion for a small conservation area will
 
be the edge. Edge protection must always be considered, and
 
attention to the above point will further mitigate unnecessary
 
damage.
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The Ministry of Forestry, HPHs and biological institutions
 
should collaborate over preparation, delimitation and
 
inventory of conservation areas. No single body contains the
 
complete capacity to carry out this task, thus mutual
 
assistance will ensure the best results.
 

3. Case example 

Background
 

If conservation areas were constructed to enhance sustainable
 
management of natural timber and non-timber resources, they would
 
demonstrate a mieans through which conservation, commercial timber
 
and local population interests could participate to mutual benefit.
 
It is suggested here that such a program could be devised through
 
which conservation areas would provide replanting stock for timber
 
concessions and people using local resources such as rattan.
 
Aiternatives uses of conservation areas do exist, such as extending
 
hutan lindung or making miniature cagar alam. If either of these
 
were to be selected as the rationale for conservation areas in
 
production forest, then current practices for their demarcation
 
could be followed. Yet no tangible benefit from their allocation
 
would arise for production forestry.
 

Two types of replanting take place in concessions:
 

Fast growing species
 

These species are planted in denuded areas, which are exposed,
 
hot, dry, compacted and susceptible to erosion. Such areas
 
are abandoned log ponds, camps, roads and skid trails. Exotic
 
species are favored although some local species are sometimes
 
used. The long term effect of bringing in exotic species,
 
especially whether or not they will influence future
 
regeneration negatively, has not been adequately researched.
 
The question of whether they will foster local mycorhizae,
 
essential to many ecosystems, is yet to be realistically
 
addressed.
 

Replanting denuded areas with local pioneer species should be
 
encouraged. These species are the species that first emerge
 
in naturally disturbed zones. They later die off, by which
 
time seedlings of commercial species are ready to take over.
 
Ecologically, it makes more sense to use such species.
 
Sampling of natural gaps for seeds of natural pioneers from
 
conservation areas would provide a seedling mix which could be
 
planted in denuded areas.
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D Commercial species
 

A major failing in the replanting of commercial species is
 
that no thought is given to the specific species being
 
planted. This is especially the case for meranti's, Shorea
 
species. Some Shorea species are ecological generalists,
 
found in a range of habitats. Others do better in specialist
 
habitats such as certain soil types, dry ridge tops or in
 
lower and wetter areas. Yet because HPHs divide Shorea into
 
timber classes for sale and not species groups, this
 
commercial classification is also used for restocking. When
 
meranti seeds are gathered, various species are sampled
 
randomly, therefore most specialists are probably planted in
 
inappropriate places. Furthermore, there has to date been no
 
research on which species of meranti are preferred and if
 
these the ones which are easiest to regenerate. Current
 
practices might well be selecting against the species most
 
valuable in the first cutting cycles.
 

It would be preferable from a biodiversity standpoint if with
 
each cutting plan conservation areas were allocated
 
representing all habitat types within the proposed cutting
 
block. During the first felling cycle, seed and seedling
 
collections could be built up. Ridge top species would be
 
replanted on ridges, wet area species in wet areas. Such a
 
process would not require detailed species identification.
 
Although this would be valuable, it is unlikely that
 
sufficient training programs could be installed into HPHs in
 
the short term. Nonetheless, it would be feasible to train
 
staff and instill the idea that collections should be taken
 
from areas that "look different", build up seed and seedling
 
collections from each area and replant logged areas with
 
seedling stocks from ecogeographically similar zones. The
 
additional advantage of this would be that species
 
compositions would be replanted, helping maintain the
 
biodiversity of the area. Retaining intact ecosystems will
 
also maximize conservation of planting stock and other
 
resources used by indigenous peoples. Linkages need to be
 
investigated between conservation zones and traditional forest
 
areas.
 

Objectives 

o To set up conservation zones within production forest. These 
zones will function to:
 

P• provide replanting stock for pioneer and commercial
 
timber species
 

0- provide replanting stock for indigenous species, both 
those of direct value to local people and of potential
 
agricultural of pharmaceutical value
 

P. maintain viable genetic stock for future generations
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No 	 maintain a self sufficient ecological balance to ensure
 
that species associated with the well being of commercial
 
species, such as soil mycorhizae, pollination and natural
 
dispersal agents, are also protected
 

Policy requirements 

P 	Forestry policy encouraging:
 

10 maintenance of sustainable forest practices through 
safeguarding functional ecosystems with HPHs 

No replanting with appropriate local species, and not 
promoting the introduction of exotic species 

o 	Mechanisms to ensure that HPHs are advised on where to place
 
their conservation areas, possibly through a multidisciplinary
 
committee consisting of foresters, biologists and
 
representatives from individual HPHs.
 

• 	Resources to ensure that conservation zones are being set up
 
and looked after.
 

• 	Linking the interests of commercial timber and local
 
population populations in the regeneration of logged forest.
 

Methodoloq¥
 

The methodology below rests upon the principles outlined in the
 
last two sections, in addition to the policy requirements described
 
above.
 

P 	 Conservation zones should be a percentage of HPH size, yet 
remain above a prescribed minimum. Available data suggests 
that 10% of production area should be allocated to 
conservation zones, and that conservation of the genetic 
resources of large trees require a minimum size of 1000 ha. 
It should be noted that some highly dispersed trees are 
valuable furniture as well as timber species, an example being 
kerupok (Lophopetalum: Celastraceae). These deserve 
protection from a commercial standpoint. 

It is realized that the above figures are larger than those
 
already proposed by the forestry related sector in Indonesia,
 
and are based on a model of maximum germplasm capture.
 
Reduction of area may not lead to the genetic erosion of most
 
timber species, yet the smaller the area the greater the
 
danger.
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Each conservation area must have as small an edge to area
 
ratio as possible to mitigate edge effect and related erosion.
 
Each area must be kept intact.
 

Because the goal is to conserve local pockets of diversity, it
 
is further recommended that conservation areas be set up
 
within each five year cutting plan. A percentage size of
 
cutting plan is still recommended herein leading toward a 10%
 
conservation of production area.
 

The conservation zone should represent all habitats with the
 
cutting area. In ecologically diverse concessions, all
 
possible habitats should be represented. Ecologically diverse
 
concessions are liable to be those relatively large in size,
 
again emphasizing the need for conservation areas to be
 
measured as a percentage of HPH size, with a statutory
 
minimum. Seemingly ecologically homogenous concessions should
 
consider local microvariation. Hill tops and ridges will
 
probably contain a different species composition to small
 
gullies. All should be represented. Geographic microvariants
 
such as small ridges may present better boundaries for
 
conservation areas than rectangular designs, which should be
 
avoided.
 

Utilization of conservation zones should be based on regular
 
seed and seedling collections of desired timber species.
 
During this time, representative seedlings of important
 
species for animals in terms of food or nectar should also be
 
collected for planting in logged over area. This practice
 
will help maintain native animal species, some of which are
 
likely to be important in pollination and seed distribution.
 
The goal here is to emphasize ecosystem maintenance to promote
 
healthy forest regeneration, thus enhancing sustainable forest
 
management.
 

The opportunity for collection of seed material by, and for
 
the use of, indigenous species of locally used species should
 
be provided. Silvicultural investigation of their replanting
 
in logged production forest should be encouraged. The
 
concommitant development of timber and non-timber resources
 
will provide additional value to production forest area, and
 
will go toward providing incentives for conservation by all
 
forest users within any particular area.
 

Site selection must be monitored at a level above the
 
individual HPH, although the HPH should be the basic
 
management unit. This will promote better coordination of
 
conservation zone allocation. It is recommended that a
 
coordinating committee from the Ministry of Forestry central
 
office, local KANWIL and local HPHs, and biologists from LIPI
 
and local universities, be formed. Their skills should be
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drawn on to maximize output through cooperation. The
 
committee could draw on outside assistance whenever necessary.
 

0 	 Further research into optimal size of conservation area in 
relation to forest regeneration is badly needed in Indonesia's 
forests. A research program addressing these points, 
incorporating ecological and genetic studies, should be 
implemented. 

P 	 Monitoring of conservation area allocation and maintenance 
will have started, possibly involving a combination of 
satellite and ground checking. Legal disincentives for not 
following the conservation zone regulation requirements should 
be in place. 

Benefits 

The recommendations given in this case study, should current and
 
future forestry policy provide support, will be to conserve
 
biodiversity in production forest more effectively than current
 
practices allow. Utilizing of the resources within these areas
 
will go toward sustaining species compositions of forestry and
 
local resources, thus providing national and local economic
 
benefits for the future.
 

The recommendations meet many of the ITTO recommendations, and a
 
summary of how is provided in table 6.
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3 

Table 6: ITTO recommended actions and how the recommendations of the case example go toward 
meeting them 

ITTO RECOMMENDED ACTIONS 


1 	 Provide a national agency, 

or reform and strengthen 

existing institutions to 

include biodiversity 

conservation in their 

mandate. 


2 	 Provide this agency with 

sufficient human and 

financial resources to 

effectively achieve 

integrated biodiversity 

conservation involving both 

the totally protected area 

and production forest 

systems. 


Develop practical 

biodiversity appraisal 

systems to guide forest land 

use allocations at both the 

landscape level and within 

the management units of 

production forests. Where 

forest exploitation or 

changes in forest land use 

are occurring rapidly, give 

attention to the development 

of rapid appraisal systems 

that can provide guidance to 

forest planners in a
 
relevant time period.
 

SUGGESTED ACTIVITIES
 

Such institutions exist
 
within Indonesia and
 
biodiversity conservation
 
efforts are heavily
 
emphasized. Recommended
 
here is coordination of
 
relevant institutions,
 
perhaps under the auspices
 
of the Ministry of
 
Forestry.
 

The size of the task
 
proposed by the ITTO
 
recommendations exceeds
 
available manpower
 
available on a global basis
 
in the short term.
 
Training will have to be
 
rapidly provided to future
 
managers and scientists
 
involved in these efforts.
 
Training of concession
 
staff in skills such as
 
species level
 
identification may also
 
have to be considered to
 
speed up species inventory
 
programs.
 

By coordinating
 
conservation areas at both
 
national and regional
 
levels, prioritized areas
 
for immediate conservation
 
emphasis can be determined.
 
It is recommended that
 
biodiversity appraisal at
 
ecosystem and species
 
levels be done by relevant
 
personnel called upon by a
 
coordinating body such as
 
discussed under #1.
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4 	 Develop and adapt practical 

techniques, such as 

environmental impact 

assessment for assessing the 

consequences of different 

forest management techniques 

on biodiversity. 

Incorporate biodiversity 

monitoring into on-going 

management programs for all
 
forests.
 

5 	 Identify, survey and 

delineate the various 

categories of the Permanent 

Forest Estate and develop 

complementary management 

plans in consultation with 

forest dwellers and 

surrounding populations, 

taking into account their 

present and future needs for 

agricultural land and their 

customary use of forest. 


6 Within the constraints of 

prevailing social and 

economic circumstances, 

design totally protected 

areas to cover as large an 

area of natural forest as 

socially and economically
 
feasible, with due attention 

to optimizing their shape. 

Surround these totally 

protected area cores with 

sympathetically managed 

near-natural production 

forests to minimize edge 

effects, and ensure the 

protection of ecological 

function.
 

The organizations under the
 
coordinating body should
 
pool their resources towdrd
 
satisfying this
 
recommendation. Such
 
resources would include the
 
use of GIS systems,
 
botanical and zoological
 
inventory.
 

Through discussion with
 
local residents within or
 
nearby HPHs, management
 
planning for activities
 
such as seedling restocking
 
of both HPH and local
 
timber trees, and locally
 
used non-timber resources,
 
will go toward meeting this
 
ITTO specified goal. This
 
activity should be
 
integrated with traditional
 
forest area zones wherever
 
appropriate.
 

Use of standard concession
 
practices will facilitate
 
this recommendation by
 
using already known
 
techniques in delimiting
 
conservation areas.
 

Use of natural boundaries
 
is recommended to minimize
 
edge effect on conservation
 
areas, and placement to
 
integrate, wherever
 
possible, with protected
 
areas such as national
 
parks, hutan lindung and
 
cagar alam.
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7 Link totally protected area 

reserves by providing 

"corridors" of natural 

forest and ensuring that the 

habitat at known major 

nesting sites and the known 

ends of migration routes are 

retained. Locate production 

forests to maximize to 

maximize the connectivity 

between natural forest 

totally protected areas at 

the landscape level, 


8 	 Particular care should be 

taken in applying 

silvicultural treatments to 

ensure that adequate 

populations of species which 

are important in food chains
 
or in providing ecological
 
functions (keystone species)
 
are retained.
 

9 	 Trees with hollows, standing 

dead trees (snags) and 

decomposing fallen trees all 

have ecological importance 

for a range of species and 

not all should be removed 

from the forest in any 

silvicultural treatment to 

improve timber yields. 


Data on biological
 
phenomena such as local
 
migration routes and
 
nesting sites are few.
 
Over extrapolation of
 
available data will be
 
inadvisable in Indonesia's
 
large and diverse
 
ecosystems. Advice will
 
have to be obtained on the
 
local level for this,
 
possibly facilitated by
 
outside help, under the
 
coordination of regional
 
planning boards.
 

Use of natural boundaries
 
is recommended to minimize
 
edge effect on conservation
 
areas, and placement to
 
integrate, wherever
 
possible, with protected
 
areas such as national
 
parks, hutan lindung and
 
cagar alam.
 

As above, advice will have
 
to be obtained on the local
 
level for this, possibly
 
under the coordination of
 
regional planning boards.
 

Assuming that conservation
 
areas are to be undisturbed
 
apart for extraction of
 
planting material, this
 
ITTO recommendation is met.
 
Within production forest is
 
further topic falling
 
outside the remit of this
 
document.
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10 	 The use of pesticides or 

other chemicals should be 

kept to a minimum in any 

silvicultural treatment, and 

the manufacturers 

instructions for the use of 

each product should be 

strictly observed, 


11 	 In forest areas of 

recognized importance for 

biodiversity conservation 

incorporate consideration of 

the effects of rotation 

length, felling cycles, 

girth limits and size of the 

annual area cut-over in 

deciding the allocation of 

the annual allowable cuts.
 

12 	 When determining yield 

allocations and rotation 

lengths for particular 

management units, plan 

logging operations so that a 

mosaic or recently logged 

and old growth forests are 

maintained over time. 


13 	 Within each major management 

area, a system of small 

virgin reserves should be 

designated on the management 

plan and maps The 

boundaries of these reserves 

should be marked in the 

field where feasible. 


Assuming that conservation
 
areas are to be undisturbed
 
apart for extraction of
 
planting material, this
 
ITTO recommendation is met.
 
Within production forest is
 
further topic falling
 
outside the remit of this
 
document.
 

Assuming that conservation
 
areas are to be undisturbed
 
apart for extraction of
 
planting material, this
 
ITTO recommendation is met.
 
Within production forest is
 
further topic falling
 
outside the remit of this
 
document.
 

Assuming that conservation
 
areas are to be undisturbed
 
apart for extraction of
 
planting material, this
 
ITTO recommendation is met.
 
Within production forest is
 
further topic falling
 
outside the remit of this
 
document.
 

Given the relatively large
 
amount of canopy removal
 
undertaken in Dipterocarp
 
forests it is recommended
 
that conservation areas
 
(virgin reserves) be kept
 
large and intact,
 
preferably with at least
 
one per cutting plan.
 

It is further recommended
 
that standard concession
 
practices be used to
 
delimit conservation areas,
 
using available skills
 
currently available.
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14 !Management inventories 

should aim to locate key 

areas within all production 

forest units that are known 

to have higher biodiversity 

values ... 


15 	 Working plans should 

prescribe appropriate 

management measures in 

accordance with the specific 

biodiversity value of these 

key areas. Buffer strips of 

no intervention should be 

established along streams 

and around lakes and wetland 

areas. 


16 	 Reduce individual gap size 

as far as possible, unless 

specifically required for 

the regeneration of key 

species. Avoid creating 

very large gaps that equate 

to areas of local clear 

felling, 


Data on local high
 
biodiversity areas are few
 
and scattered. Over
 
extrapolation of available
 
data will be inadvisable in
 
Indonesia's large and
 
diverse ecosystems. Advice
 
will have to be obtained on
 
the local level for this,
 
possibly facilitated by
 
outside help, under the
 
coordination of regional
 
planning boards.
 

Data on local high
 
biodiversity areas are few
 
and scattered. Over
 
extrapolation of available
 
data will be inadvisable in
 
Indonesia's large and
 
diverse ecosystems. Advice
 
will have to be obtained on
 
the local level for this,
 
possibly facilitated by
 
outside help, under the
 
coordination of regional
 
planning boards.
 

Buffer strips are already
 
partly covered by the
 
regulations in place for
 
hutan lindung.
 

Assuming that conservation
 
areas are to be undisturbed
 
apart for extraction of
 
planting material, this
 
ITTO recommendation is met.
 
Within production forest is
 
further topic falling
 
outside the remit of this
 
document.
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17 	 Minimize machinery and 

felling damage to the 

residual stand, undergrowth 

and soil. 


18 	 Utilize market mechanisms 

and economic incentives at 

the national and 

international level to 

encourage maintenance of 

biological services. Taking

into account the options 
contained in Agenda 21 
adopted by UNCED in Rio, 
members will encourage the 
transfer of technology on 
mutually agreed terms, 
taking into account the 
special needs of developing 
countries and the provision 
of new and additional 
financial resources ...(for 
global community to local 
populations) ... where 
appropriate. 

19 	 Efforts should be made to 

involve local people in the 

management of the forests, 

and to ensure that they 

obtain benefits, which will 

motivate the people 

themselves to use their 

traditional knowledge in 

support of the conservati.on 

of biodiversity. 


Assuming that conservation
 
areas are to be undisturbed
 
apart for extraction of
 
planting material, this
 
ITTO recommendation is met.
 
Within production forest is
 
further topic falling
 
outside the remit of this
 
document.
 

The recommendation of
 
incorporation of HPH and
 
local populations in the
 
development of
 
international, national,
 
regional and local timber
 
and non-timber resources in
 
logged forest, and further
 
development of marketing
 
mechanisms for non-timber
 
products go toward meeting
 
this goal.
 

The recommendation of
 
incorporation of HPH and
 
local populations in the
 
development of
 
international, national,
 
regional and local timber
 
and non-timber resources in
 
logged forest, and further
 
development of marketing
 
mechanisms for non-timber
 
products go toward meeting
 
this goal.
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20 	 Investigate and adapt 

existing systems to develop 

locally specific, rapid, 

cost-effective and efficient 

biodiversity surveys and 

monitoring systems that 

could be carried out by, or 

in conjunction with, forest 

inventory teams during their 

survey activities, 

Implement such systems as a 

part of the normal forest
 
inventory processes. 


Recommended here is
 
coordination of relevant
 
institutions with skills
 
appropriate to the tasks
 
called for in the ITTO
 
guidelines, perhaps under
 
the auspices of the
 
Ministry of Forestry, and
 
the pooling of their
 
manpower and hardware
 
resources.
 

As stated previously,
 
training is urgjntly
 
required to provide the
 
future managers and
 
scientists who will be
 
involved in these efforts.
 
Training of concession
 
staff in skills such as
 
species level
 
identification may also
 
have to be considered to
 
speed up species inventory
 
programs.
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These Guidelines are developed to be integrated in the ITTO 
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With these

the Sustainable Management of Natural Tropical Forests. 


-principles and actions, biodiversity issues--that- are contained already
 

implicitly in the existing ITTO Guidelines will be-shown 
more explicitly.
 

Incorporation will require renumbering of the principles 
and consequent
 

actions to allow for the additional 14 principles and 20 actions be put in
 

the right place. Much of the introductory chapters 1 and 2 will then ba
 

presented as an annex to the integrated Guidelines.
 

For practical logistical reasons the factual integration will 
be coincided
 
a few years


with the anticipated second edition of the ITTO Guidelines 
in 


Until then these Guidelines on the Conservation of Biological
time. 

a separate supplement to the existing ITTO
Diversity will be published as 


Guidelines for the Sustainable Management of Natural Forests.
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1. INTRODUCTION 

the International
 
At its Eighth Session in Bwli in Indonesia in 

May 1990, 


tropical Timber Council adopted Target 2000 
through which its member
 

countries set themselves the goal of ensuring that by the year 
2000 all
 

from forests that are managed
trade in tropical timber would come 


set in relation to objective 1(h) of the
 
sustainably. This goal was 


'To encourage
Tropical Timber Agreement of 1983 which is:
International 


the development of national policies aimed at sustainable 
utilization and
 

conservation of tropical forests and their gonetic resources, 
and at
 

the regions concerned.,maintaining the ecological balanco in 

Forests managed for timber and/or non-timber products do provide habitats
 

for many, in some cases the majority, of the plant and animal 
species
 

The number of species-persisting is
 found in pristine, unmanaged forests. 


dependent on a variety of factors, predominantly on the degree 
of
 

some cases of
 
intervention and modification of the original ecosystem. 

In 


least in the short-term, have
low-intensity utilization, forests may, at 


greater diversity than undisturbed ecosystems. Species composition 
will
 

have changed, however, and some rare or specialized species may be lost.
 

own right, and for the
Biological diversity is important both in its 


forest ecosystem, and hence
functional support it provides for the total 


ultimately, for sustainable timber production. However, due to
 

risk. The
deforestation and forest degradation it is increasingly at 


principle objective of the ITTO Guidelines on the conservation of
 

Biological Diversity in Tropical Production Forests is therefore to
 

optimize the contribution of these forests to the conservation of
 

biological diversity that is consistent with their primary objective,
 

namely the sustainable production of timber and other products.
 

an International Technical
These guidelines are based on the Report of 


Working Group established in accordance with Decision 6(X) of the
 

terms of reference for this
International Tropical Timber Council. The 


to prepare guidelines for "The Conservation of
Working Group required it 


Forests" to complement the "ITTO
Biodiversity in Tropical Production 


Guidelines for the Sustainable management of Natural Tropical Forests" and
 

the "ITTO Guidelines for the Establishment and Suptainable Management of
 

Planted Tropical Forests".
 

was based
In meeting these terms of reference, the Working Group's report 


in large part on a Pre-Project Report on "Reali.stic Strategies for the
 

Tropical Forests" which wau
Conservation of Biological Diversity in 


prepared for ITTO by the International Union for the Conservation of
 

Nature and Natural Resources - IUCN. This report summarizod the outputs 

a workshop conducted in conjunction with the General Assembly of the /)from 
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IUCN which was held in Perth Australia in December 1990. On the basis of
 

the workshop discussions, 'a set of draft guidelines was prepared, revised
 

by IUCN and sent for consideration by the Working Group when they met in
 

Switzerland in October 1991 to formulate an amplification of the
 

principles relating to the conservation of biodiversity implicit in the
 

existing ITTO Guidelines on sustainable management in tropical forests.
 

These Lonstitute the international reference standard established by ITTO
 

for the development of more specific national guidelines. The details of
 

these national guidelines are matters for national decision by individual
 

timber producing .countries, in accordance with their national obje'ctives
 

and land use strategies.
 

2. KEY ISSUES IN BIODIVERSITY CONSERVATION IN PRODUCTION FORESTS
 

Before outlining a series of general principles and recommended actions
 

for the various aspects of biodiversity conservation in tropical
 

production forests, it is useful to examine the key issues associated with
 

the conservation of biological diversity in these forests. These issues
 

include the nature of biological diversity itself; the nature of the
 

threats to biological diversity in tropical forests; the key role of
 

forests set aside and totally protected for the purposes of species and
 

ecosystem preservation; the role of production forests in the
 

conservation of biological diversity; and the contribution of biodiversity
 

conservation to the sustainable management of tropical forests.
 

2.1 What is Biological Diversity?
 

Biological Diversity or Biodivecsity is not just the number of species in
 

a particular area. Rather, it is the total variety of gnnetic strains,
 

species and ecosystems that are found in nature. For practical purposes
 

Biodiversity is normally subdivided into three major hierarchical
 

categories - variation at the genetic level within a particular species;
 

species diversity or the number and proportion of different species in a
 

particular area; and ecosystem diversity that describes the variation in
 

the amsemblages of species and their habitats.
 

Tropical forests are extremely rich in plant and animal specias.
 

Biodivernity does not just refer to trees, birds and mammals but to all
 

groups of organisms. Most of these are invertebrates and microorganisms
 

and although les conspicuous, some of them may be essential to the
 

functioning and sustainable production of the forest.
 

Another key feature of biodiversity is the fact that it is not a static
 

entity. It is continually changing as evolution gives rise to new species
 

and changing ecological conditions cause others to disappear. Tropical
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forests are also not static ecosystems maintaining a fixed climax species
 

composition over time. All'forests have been subject to modification in
 

the past by climatic, geomorphological and human influences throughout
 

their evolutionary history, and these modifications themselves have
 

influenced current patterns of biodiversity. Modifications caused by
 

inter alia timber harvesting, ilvicultural operations or fire are
 

important aspects of this dynamic development of the fcreosts.
 

2.2 The Benefits of Biodiversity
 

The diversity of nature is the source of biological wealth and the
 

foundation of the material wealth of human societies. It has been the
 

basis for selective development of our food crops, a wide range of direct
 

goods and services and much of the raw inputs and genetic materials for
 

industry, agriculture and medicine. Collectively, these benefits are worth
 

many billions of dollars each year. People spend additional billions of
 

dollars each year to appreciate nature and its diversity through
 

recreation and tourism.
 

All human societies - urban, rural, industrial and non-industrial 

corrinue to depend on a wide array of ecosystems, species and genetic
 

variants to meet their ever changing needs and the needs of the markets
 

they supply. The diversity of nature is also a source of beauty,
 

enjoyment, cultural and spiritual inspiration, understanding and knowledge
 

and provides the foundation for much human creativity.
 

Through their evolution over millions of years, plants and animals have
 

made the Earth a fit habitat for humanity and the other forms of life we
 

know today. Plants and animals help maintain the chemical balance of the
 

Earth, and stabilize climate. They also protect watersheds and renew the
 

soil. Furthermore, we are only beginning to understand these roles and
 

know too little about the relative importance of different ecosystems or
 

the species which compose them.
 

2.3 Threats to Biodiversity
 

Any disturbance of a forest, whether by natural agents or caused by
 

people, will alter it as a habitat for animal and plant species. Small

scale disturbances may in some instances unhance structural, floriatic and
 

faunistic diversity. However, large-scale disturbances tend to simplify
 

the ecosystem and result in a loss of genetic diversity within a species,
 

loss of species and reduced available habitat and au a consequenco may
 

result in an overall loss of biodiversity.
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In general, the management of a forest for timber production and many
 

other purposes requires the modification of the natural c nsystem to
 

Frovide access, to remove forest products and in some cases, to increase
 

the yield of commercial species. Inevitably, some of the original forest
 

species will then be at least locally lost. Total biodiversity may remain
 

the aame as other species colonize the modified forest environment.
 

However, the colonists are often common and widespread while the displaced
 

species are often old-growth specialists, many with restricted ranges. The
 

net-result therefore is often a qualitative change in diversity favoring
 

generalists species at the expense of old-growth specialists.
 

Converting natural forests into other land uses has far more drastic
 

impicte on biodiversity than sustainable management for timber production.
 

A vary large proportion of the world's forests are allocated for the
 

production of timber and this situation is likely to persist. The future
 

of much of the world's forest biological diversity depends upon the way in
 

which these forests are managed.
 

2.4 The Key Role of Totally Protected Conservation Areas
 

In the light of the benefits of biodiversity and all of the above threats,
 

prudence demands that people and human societies keep as much biodiversity
 

as possible, while at the same time ensuring that the areas appropriate
 

for the production of timber or other benefits are sustainably managed to
 

meet their primary production objectives.
 

However, detailed information on the ecology of all forest species and
 

their response to disturbance is frequently not available. Thus, there is
 

often little information upon which to base conservation programs.
 

In this uncertain situation, the safest strategy for conserving
 

biodiversity is to establish large undisturbed protected areas covering
 

representative examples of all forest types and ecosystems. Totally
 

Protected Areas (TPA's) such as Strict Nature Reserves, National Parks and
 

other equivalent areas (See Appendix I for details) must therefore be seen
 

as the corner stone of any systematic conservation programme. However, for
 

a number of reasons TPA systems by themselves cannot be expected to
 

conserve all biodiversity.
 

Few countries are able to allocate sufficient areas to total protection to 

guarantee the preservation of all animal and plant species and their 

intraspecific genetic variation. In most countries, totally protected 

areas do not exceed 4-8 percent of national territory and individual areas 

are generally small. When species exist in small isolated populations 

they are susceptible to extinction caused by random environmental events / 
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and genetic deterioration. If natural forests are 
only retained in small
 

isolated protected areas then many species will inevitably 
be lost.
 

are usually

In many tropical countries, for practical purposes 

TPA's 


identified on the basis of the distribution of mammals, 
birds and trees,
 

The utility of
 
or even broader environmental 	classification systems. 


conserving invertebrates and microorganisms
these designation systems for 


the trees, birds and mammals is unknown.
 
and the full genetic diversity of 


movement and migrations of many organisms

On a regional basis there is 


Many of these, such as fruit eating birds and many

between forest areas. 


the forest ecosystem as a whole
 insects, are functionally important to 


as pollinators and dispersers. Their movements 
because of their role 
are
 

not fully known and, again, it is unlikely a TPA network itself
 often 
Loss of natural or
 

would be able to incorporate all these movements. 


near-natural habitat outside the TPA network that 
support these migrants
 

or nomads will result in the reduction of their 
populations and effect the
 

overall functioning of the forests throughout the region. 
This is
 

a role in the life
 
particularly important for keystone species which play 


such as the major timber trees.
cycle of others, 


2.5 The Value of Sustainably 	Managed Production Forests in
 

Biodiversity. Conservation
 

is possible to manage tropical forests
 There is a Sroad consensus that it 


for production of timber and other products while still 
maintaining
 

Thus, while tropical forest lands may
considerable biodiversity values. 

other uses,


be extremely fragile when people attempt to convert them to 


the forests themselves are often reasonably robust in their ability to
 

recover from localized and periodic disturbance.
 

tree

Such disturbances in the past 	have been caused by agents such as 


falls, storm damage, earthquakes, fire and low intensity forms of shifting
 

cultivation, and they have contributed to the present patterns 
of
 

Selective harvesting of timber trees and
diversity of the forests. 


subsequent protection of the forests constitutes a form of disturbance
 

which might therefore be expected to be compatible with the conservation
 

of much of the biodiversity of the forests.
 

Theoretically, sustainably managed production forests represent 
the best
 

compromise between the desirability of conserving species and the 
need to
 

land to generate wealth and employment. Production forests often
 use 

to societies in poorer countries
represent a more tangible economic asset 


than do TPAO, and are therofore more likely to be respected. In view of
 

even modified forests will
the worldwide decline in total forest area, 
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have an important part to play in preserving habitat, species and sub

not possible to design forest management
specific diversity. It is 


Lystems which would conserve all biodiversity, but we can apply known
 

principles to minimize loss.
 

However, the contribution of production forests to the conservation of
 

land
biodiversity can only be fully realized within an integrated national 


uso strategy, which assigns appropriate attention to biodiversity
 

specific areas of forest, in accordance with their
conservation in 


:omposition and location, taking account of the TPA system.
 

.4 The Functional Role of Biodiverxity in Production Forests
 

Ono of the major values of retaining biodiversity is to maintain important
 

mineral cycling, pollination and maintaining a
Vczsystem functions such as 


balance of organisms such that the likelihood of major outbreaks of pest
 

vp4icies is reduced. Even small, apparently insignificant organisms can
 

plaiy a major role, and conservation of high overall levels of diversity is 

4 prudent for achieving sustainable forest production with low levels of 

i* isk. 

POLICY AND LEGISLATION
 

Thi success or failure of forest resource management is greatly affected
 

kbo:h by the laws and policies that relate to the forest sector, and by the
 

£t::uctures and staffing of the agencies that have been established to
 

le:ure their implementation. This may require action to strengthen
 

at:ention to biodiversLty conservation in national education and training
 

programs. In order to promote the conservation of biodiversity in
 

production forests, it is essential that biodiversity issues are given
 

appropriate recognition in policy and legislation by the application of
 

th-i following principles and recommended actions.
 

I,.Lncirle 1 

Ulal:ional forest policy and legislation should recognize biodiversity
 

:onservation as an important goal of forest management. Programs must be
 

deteloped to assess the importance of biodiversity in all forest areas,
 

i.n'luding those utilized for timber and other non-wood forest products,
 

and1 to determine the degree of priority to be assigned to biodiversity
 

conservation in each specific area.
 

Recommended Action I
 

Provide a national agency, or reform and strengthen existing
 

institutions to include biodiversity conservation in their mandate.
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Pringiple I 

The national agency responsible for forests should have both the mandate
 

and the capability to ensure that forests are managed for all values
 

including biodiversity in an integrated system, with allocation of
 

priority to production and conservation objectives as appropriate to the
 

It should also assist in the integrated management
particular forest area. 


of private and customarily held forests, according to the objectives laid
 

down in the national forest policy.
 

;¢commended Action _
 

Provide this agency with sufficient human and financial
 

resources to effectively achieve integrated biodiversity
 

conservation involving both the TPA and production forest
 

systems.
 

Principle 3
 

Inventories need to be undertaken to describe, quantify and monitor
 

biodiversity in all production forests which are assessed as sufficiently
 

high priority in national conservation strategies to warrant such action.
 

Where possible and feasible, these inventories should be incorporated
 

within existing timber management inventCries.
 

Recommended Action 3
 

Develop practical biodiversity appraisal systems to guide forest land
 

use allocations at both the landscape level and within the management
 

units of production forests. Where forest exploitation or changes in
 

-forest land use are occurring rapidly, give attention to the
 

that 	can provide guidance to
development of rapid appraisal systems 


forest planners in a relevant time period.
 

-Recommended Action 4
 

Develop and adapt practical techniques, such as environmental
 

impact assessment for assessing the consequences of different
 

forest management techniques on biodiversity. Incorporate
 

biodiversity monitoring into on-going management programs for
 

all forests.
 

4. 	 PROMOTING THE ROLE OF SUSTAINABLY MANAGED PRODUCTION FORESTS IN
 

CONSERVING BIODIVERSITY AT THE LA.NDSCAPE LEVEL
 

Because some key elements of a nation's biodiversity are expressed at an
 

ecosystem level, the conservation of overall blodiversity ultimately
 

requires management at the broad landscape level to cover all major
 

ecosystem types. In addition, the effects of land-use activities in a
 

particular area can have a significant effect on the biota of other areas.
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Careful land-use planning can, however, be used to both promote the
 
retention of biodiversity at the ocosystem level and
 
to minimize the external impacts of particular land-use activities on
 
biodiversity values in other areas. However, to do this, 
forests and other
 
key components of the landscape need to be managed as a single inter
related system. This, in turn, is best achieved through an integrated
 
system of protected areas, 
production forests and sympathetically managed
 
agricultural.and urban lands.
 

The following principles and recommended actions outline some of the key
 
considerations needed to establish-su6ch an integiated approach to
 
biodiversity conservation and 
land-use planning and manag3ment.
 

Principle 4 
 .
 

The different categories of land that need to be kept under permanent
 
forest cover include lands for nature conservation and ecosystem
 
preservation (TPAs), fragile lands requiring protection forests, natural
 
production forests and planted production forests 
- see Appendix 1 in both
 
the ITTO Guidelines on the Sustainable Management of Natural Tropical
 
Forests and the ITTO Guidelines on the Establishment and Sustainable
 

Managementgof Planted Tropical 
Forests.
 

Recommended Action 5
 

Identify, survey and delineate the .various categories of the
 
Permanent Forest Estate and develop complementary management
 

plans in consultation with 
forest dwellers and surrounding
 
populations, taking into account their present and future needs
 
for agricultural land and their customary use of 
the forest.
 

Princile5
 
Research in conservation biology has indicated that there is a direct
 
relationship between the size of 
a protected area and the number of
 
species it will conserve in the long-term. Such studies have also
 
indicated that increasing the perimeter to area ratio of 
a TPA will reduce
 
its effectiveness as a conservation unit. 
This is due to "edge effects"
 
which favor generalists species 
rather than species with more specialist
 

habitat requirements.
 

Recommended Action
 
Within the constraints of prevailing social and economic
 
circumstances, design TPA'o 
to cover as large an area of natural
 
forest as socially and economically feasible, with due attention
 
to optimizing their shape. Surround these TPA cores with
 
sympathetically managed near-natural production forests to
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minimize edge effects, and ensure the protection of ecological
 

function.
 

Principle-6
 

Where forest clearing or disturbance becomes necessary, maintaining the
 

connectivity between undisturbed forests will help to minimize erosion of
 

In designing such connecting areas, a fundamental principle
biodiversity. 


is to facilitate the movement of seeds, pollen and animals between the
 

various forest areas and other habitats.
 

-eommended Action 7
 

Link TPA reserves by providing "corridors" of natural forest and
 

ensuring that the habitat at known major resting sites and the
 

known ends of migration routes are retained. Locate production
 

forests to maximize the connectivity between natural forest
 

TPA's at the landscape level.
 

5. 	 CONSIDERATIONS FOR THE CONSERVATION OF BIODIVERSITY AT THE
 

KANAGE) UNIT LEVEL IN PRODUCTION FORESTS.
 

With careful land use planning that gives particular attention to the
 

retained forest areas, production forests
complementary location of all 


can potentially play a key role in the conservation of biological
 

not this potential is
diversity at all levels. However, whether or 


realized in'practice will depend in very large part on how particular
 

production forests are managed at the operational level. The following
 

principles and recommendations for operational management will help to
 

maximize the contribution of production forest to the conservation of
 

biodiversity.
 

5.1 	 Planning
 

5.1.1 Choice of silvicultural concept
 

PrincIple 7
 

Silvicultural systems that aim to change species composition or
 

selectively remove certain structural or floristic components of the
 

forest can have a negative effect on biodLversity conservation. Forest
 

areas of recognized importance for biodiversity conservation should be the
 

subject of special action as recommended below.
 

Recommended Action 8
 

Particular care should be taken in applying silvicultural treatments
 

to ensure that adequate populations of species which are important in
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food chains or in providing ecological functions (keystone species)
 

are retained.
 

indigenous species should be
 In the casa of plantations, the use of 


encouraged.
 

Recommended Action 9 

(snags) and decomposing

Trees with hollows, standing dead trees 


fallen trees all have ecological importance 
for a range of species
 

forest in any silvicultural
 
should be removed from the
and not all 


treatment to improve timber yields.
 

10
Recommended Action 

to a
 

The use of pesticides or other chemicals 
should be kept 


minimum in any silvicultural treatment, 
and the manufacturers
 

each product should be strictly
instructions for the use of 


observed.
 

5.1.2 Yield Regulation, Annual allowable Cut and 
Rotation time
 

in the forest, and longer

The presence of some larger and older trees 


intervals between the disturbances caused by 
harvesting operations,
 

generally favor biodiversity conservation.
 

11
Recommended Action 


recognized importance for biodLversity
In forest areas of 


conservation incorporate consideration of the 
effects of
 

limits and size of the
 rotation length, felling cycles, girth 


annual area cut-over in deciding the allocation of the AAC.
 

Principle9
 

in close proximity to logged
In general, a mosaic of old-growth forests 


forests will help to maintain biodiversity.
 

12
 

When determining yield allocations and rotation lengths 
for
 

so that a
 

Recommended Action 


particular management units, plan logging operations 


forests are maintained
mosaic of recently logged and old growth 


over time.
 

5.1.3 Management Inventory and Mapping
 

Principle 10
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reserves
 
A system of small (approximately 100 ha) undisturbed forest 


within the management areacan have profound positive 
effects on
 

biodiveraity conservation that are disproportionate 
to their size. A
 

such reserves, carefully distributed throughout the 
management


system of 


for fauna moving away from the active
 area, can act as temporary refuges 


sources 
for rapid re-colonization.
logging areas and also as 


Recommended Action 13
 

Within each major management area, a system of small virgin
 

reserves should be designated on the management 
plan and maps. The
 

where
 
boundaries of these reserves should be marked 

i-.the field 


feasible.
 

principle 11
 

Not all areas of a production forest will have equal 
importance for
 

particular importance for biodiverslity
biodiversity conservation. Sites of 


(key areas) will include:
conservation 


- areas adjacent to TPA reserves;
 

- areas with populations of rare or endangered species
 

or with high concentrations of endemic species, or
 

with exceptional species richness;
 

areas with unusual land-forms, geology or other
 

features not adequately represented in TPA's;
 
* 

physical 


* rivers, streams and wetland areas; 

* 	 aieas with forest types not represented in TPA's; 

social or cultural areas that contain biological diversity of 


of medicinal, agricultural or 

* 

other economic value;
value, or 


that contain habitats frequented by migrating species.
* areas 

Recommended Action 14
 

locate key areas within all
 
Management inventories should aim to 


production forest units that are known to have higher
 

outlined in Principle 12.
biodiversity values as 


Recommended Action 15
 

Working plans should prescribe appropriate management measures
 

in accordance with the specific biodiversity value of these
 

key areas. Buffer strips of no intervention shotld be
 

and around lakes and wetland areas.
established along streams 


5.2.2. Extraction
 

canopy
Biodiverslty conservation is strongly affected by degree of 


disruption, extent of damage to the standing vegetation and soverity
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of erosion.
 

Recormended Action 16
 

possible, unless specifically
Reduce individual gap QIze as far as 


required for the .regerieration of key 
species. Avoid creating very
 

large gaps that equate to areas of local 
clearfelling.
 

17
Recommended Action 


Minimize machinery and felling damage 
to the residual stand,
 

undergrowth and soil.
 

6. Implementation
 

Principlq 1
 

Biodiversity conservation can provide 
many benefits to the global
 

community, to national economies and local 
populations. Management for
 

blodiversity conservation may add extra 
costs to management of production
 

forests but may also yield extra economic 
and social benefits.
 

Recommended Actiog.1
 

Utilize market mechanisms and economic 
.incentives at the
 

national and international level to encourage 
maintenance of
 

Taking into account the options
biodiversity services. 


contained in Agenda 21 adopted by UNCED 
in Rio, members will
 

encourage the transfer of technology 
on mutually agreed terms,
 

taking into account the special needs 
of developing countries
 

financial resources,
new and additional
and the provision of 


abova; where appropriate.
bearing in mind principle 13 


Recommanded Action 19
 

Efforts should be made to involve local 
people in the management of
 

the forests, and to ensure that they obtain 
benefits, which will
 

their traditional knowledge in
 motivate the people themselves to use 


support of the conservation of biodiversity.
 

7. RESEARCH AND MONITORING 

Princi]212 14 

The value of production forests to biodiversity and the effects of various
 

Additional information on
 are inadequately understood.
management systems 


the status of biodiversity in production forests, and the efficacy of the
 

instituted to minimize its erosion is needed.
 
management measures 


Fecommended Action 20
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Investigate and adapt existing systems to develop locally
 

specific, rapid, coot-effective and efficient biodiversity
 

surveys and monitorig systems that could be carried out by, or
 

in conjunction with, forest inventory teams during their survey
 

activities. Implement such systems as a part of normal forest
 

inventory processes.
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APPENDII 1
 

CATEGORIES AND MANAGEMENT OBJECTIVES OF PROTECTED AREAS
 

I. 	 Strict Nature Reserve. To protect nature and maintain natural
 
processes in an undisturbed state in order to have ecologically
 
representative examples of the natural environment available for
 
scientific study, environmental monitoring, education, and for the
 
maintenance of genetic resources in 
a dynamic and evolutionary
 
state.
 

C. aWtional Park. To protect outstanding n~tural and scenic area. of
 

national or international significance for scientific, educational,

and recreational use. These are relatively large natural areas not
 
materially altered by human activity where eytractive resource uses
 
are not allowed.
 

III. 	 Natural Monument/Natural Landmark. To protect and preserve
 
nationally significant natural features because of their special
 
interest or unique characteristics. These are relatively small
 
areas focused on protection of 'specific features.
 

IV. 	 Managed Nature Reserve/Wildlife Sanctuary. To assure the natural
 
conditions necessary to protect nationally significant species,
 
groups of species, biotic communities, or physical features of the
 
environment where these may require specific human manipulation for
 
their perpetuation. Controlled harvesting of some resources can be
 
permitted.
 

V. 	 Protected.Landscapes and Seascapes. To maintain nationally

significant natural landscapes which are characteristic of the
 
harmonious interaction of man and land while providing'

opportunities for public enjoyment through recreation and tourism
 
within the normal life style and economic activity of these areas.
 
These are mixed cultural/natural landscapes of high scenic value
 
wher4 traditional land uses are maintained.
 

VI. 	 Resource Reserve. 
To protect the natural resources of the area for
 
future use and prevent or contain development activities that could
 
iffect the resource pending the establishment of objectives which
 
ire based upon appropriate knowledge and planning. This is a
 
'holding' category used until a permanent classification can be
 
determined.
 

VII. 	 Anthropological Reserve/Natural Biotic Area. 
 To allow the way of
 
life of societies living in harmony with the environments to
 
continue undisturbed by modern technology. This category is
 
appropriate where resource extraction by indigenous people is
 
conducted in a traditional manner.
 

VIII. 	 Multiple Use Managewent Area/Managed Resource Area. To provide for
 
the sustained production of water, timbor, wildlife, pasture and
 
tourism, with the conservation of nature primarily oriented to the
 
support of the economic activities (although specific zones may

also be designated within these areas to achieve specific
 
conservation objectives).
 

Two additional categories are international labels which overlay protected
 
areas in the above eight categories:
 

IX. 	 Biosphere Reserve. To conserve for present and future use the
 
diversity and integrity of biotic comunities of plants and animals
 
within natural ecosystems, and to safeguard thu genetic diversity

of species on which their continuing evolution depends. Those are
 
internationally designated sites managed for research, education
 
and training.
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To protect the natural features for which the
 World Heritage Site.
X. 
is considered to be of outstanding universal 

significance.

area 


a select list of the world's unique natural and cultural
 This is 

Party to the World Heritage
sites nominated by countries that are 


Source: 	 IUCN/UNEP/WWF, 1991, caring for the Earth,
 

Gland, Switzerland, pp 192-193.
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APPENDIX 2
 

The following paragraphs may be 
considered for inclusion in the
 

Introduction of the combined Guidelines:
 

are among the
 
The loss and fragmentation of 

tropical moist forests 


greatest threats to the world's 
current biological diversity. 

Conversely,
 

under sustainable management these 
forests have a urique potential 

to
 

contribute to biodiversity conservation.
 

ha. far 
more drastic
 
converting natural forests into 

other land uses 


impacts on biodivorsity than 
sustainable management for timber 

production.
 

A very large proportion of the 
world's forests are allocated 

for the
 

production of timber and this 
situation is likely to persist. 

The future
 

of much of the world's forest 
biological diversity depends 

upon the way in
 

which these forests are managed.
 

land to
 
between the desirability of conserving 

species and the need to use 
a more
 

generate wealth and employment. 
Production forests often represent 


Theoretically, managed production 
forests represent the best comproei5e
 

tangible economic asset to societies 
in poorer countries than do TPAs, 

and
 

In view of the worldwide
 
are therefore more likely to be respected. 
 important
 
decline in total forest area, 

even modLfied forests will have 
an 


part to play in prnserving habitat, 
species and sub-specific diversity.
 

It in not possible to design forest 
management systems which would
 

conserve all biodivburity, but 
we can apply known principles 

to minimize
 

loss. 

However, the contribution of production 
forests to the conservation of
 

integrated national land
 
biodiversity can only be fully realized within an 


use strategy, which assigns appropriate 
attention to biodiversity
 

conservation in specific areas 
of forest, in accordance with their
 

composition and location, taking 
account of the TPA system.
 

BEST AVAILABLE COPY 



PCF(XII)/17 Rev. 1 BEST AVAILABLE COPY 
page 80 

APPENDIX III 

ITTO PRE-PROJECT
 
THE DEVELOPMENT OF GUIDELINES FOR
 

THE PROTECTION- OF TROPICAL FORESTS AGAINST FIRE
 

I. 	 Introduction. 

The destruction of tropical forests caused by fires has been well documented, 
where large areas of forests areparticularly In countries such as Indonesia and Brazil, 

devastated each year. The causes and affects of fire vary considerably, however, tropical 

timber producing countries suffer from lost economic opportunities and environmental 
be significantly reduceddegradation. Experts generally agree that the detrimental effects can 

through an Integrated fire prevention and control program. 

In January/February 1992, ITTO sponsored a consultative visit to Indonesia to 

explore possible actions to minimize the destructive effects of tropical forest fire. The major 

of this visit is documented in the Report on the Consultativefindings and recommendations 
Visit to Indonesia with Regard to ITTO Activity on the Protection of Tropical Forests Against 

Fire, PCF(X)/6 dated 31 March 1992, which was presented to the Committee during its Tenth 

Session 	In Yaoundd, Cameroon. As part of their recommendations, the specialists drafted a 

Terms of Reference for creating a Panel of Experts to develop ITTO guidelines for the 

protection of tropical forests against fires (See Appendix I). It is envisioned that these 

Guidelines would be incorporated in ITTO's set of principles to assist member countries to 

develop 	national policies and strategies for Cie prevention .and control of fire in tropical 

forests. 	 The Guidelines would be published in ITTO's Policy Development Series and be 

distributed to interested members and others dealing with forest fire management. 

II. 	 Obiective 

The objective of this Pre-Project is to develop principles and a set of possible actions 

to prevent and manage tropical forest fires, which would be published as ITTO Guidelines for 

the Protection of Tropical Forests Against Fire. These Guidelines will complement ITTO's 

Guidelines for: 1) Sustainable Management of Tropical Forests, 2) Planted Tropical Forests 

and 3) Biodiversity Conservation, which when taken together, will provide a comprehensive 

set of reference standards for the development of more specific guidelines at the national 
level. 

Ill. 	 Activities 

The steps required for the development of the fire guidelines include: 

1. 	 Presentation, approval and funding of this Pre-Project. 

2. 	 Formation of an Expert Panel, with the participation of four consumer and four 

producer countries, on fire prevention and management as outlined in Appendix I. 

3. 	 The commission of a consultancy report to be used as a discussion paper by the 

Expert Panel (See Appendix II for the Terms of Reference for the Consultants). 

4. 	 A meeting of the Expert Panel for four days. to review the consultancy report and 

develop a draft set of Guidelines, to be translated and sent to all ITTO member 

countries as a PCF document. 
5. 	 Discussion and commen' , on the draft Guidelines by the Committee during its 

November 1993 Session in Yokohama, to provide guidance and recommendation 

needed for adoption. 
6. 	 Adoption by the Council of the finalized version of the Guidelines in May 1994. 

7. 	 Publication and distribution of the Guidelines as part of ITTO Policy Development 
Series. 
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PEDONIAN PEIMBUATXN KEBUN PLSMA N UTFAHI 

PENDA-IULUAN
 

Kcbcradaan hutan tropis di Indonesia merupakan anugerah sekaligus menambah 
tanggung iawab kita terhadap kelestariannya. Kek-hawatiran akan kerusakan hutan 
tropis pada saat ini semakhi reningkat mengingat semakin tingginya pengetahuan 
masyarakat ak-an kelesarian hutan pada khususnya dan alarn pada umumnya, selain 
itu semakin banyak negara yang menaruh perhatian akan kelmgsungan hidup hutan 
tropika. 

Plasma nu,fah adalah suniber daya genetik yang memiliki olch suatu kawasan baik 
yang tergolong flora maupun fauna. 

Tujuan pembuatan Keburi Plasma Nut fah secara umum adalah untuk 
inenyelamatkan plasma nutfah yang ada di bumi dari kepunahan. Sedangkan tujuan 
khususnya adalah untuk melindungi kebcradaan plasma nutfah yang ada di area] 
1-[PH tersebut da-i kepunahan dan sebagai tempat peneltan. 

Kebcradaan plasma nutfah sangat penting bagi kehidupan manusia dalam rangka 
pembangunan yang berkelanjutan, utamiya sebagai sumberdaya genetik baik untuk 
industri, per-tanian maupun farmasi. Dalam upaya mcningkatkan plasma nutfah di 
hutan aan produksi, bersa'ma ini dicanangkan area] hutan seluas 300 Hektar sebagai 
Kebun Plasma Nutfah. Kebun plasma nutfah menipakan wilayah yang mudak 
dilindungi keberadaannya (Totally Protectx Area) dalam kawasan huron produksi. 
Usaha ini merupakan kesadaran HPH dalam rang'kn pelestarian plasma nutfah. 
Adapun kritenia penctapannya adalah sebagni berikut:: 

I. 	 P"IIILIHAN LA-AN 

A. 	 LUAS 
Seperti yang telah disebutkan diatas, luas kebun plasma nutfah ditetapkn 300 
(duaratus) hcktar dan mempunyai lebar minimum 1000 (scribu) meter. 
Sedapat ungkin kedua sisi lebar memiliki tinggi dari permukaan laut (dpi) yang 
sama. 

B. PENTNTUAN TEM PAT 

1. 	 Lemak Kebun Plasma NuIfah 
Pernilihan kebun plasma nutfah hams mnmperhatikan komnposisi 
sckitarnya. kcbun plasma nutfab hanis lxj'rintulia- dengan kcgiamn 
manusia (p1emuikimnan pcenduduk chin ialan). Hal ini uniuk inunhgindari 
ganggian 1mansia/kegiatunn inazlusia yang dp.'t Inclusak vcgc(t:i; I ititil. 
Sclain itu areal tersebut juga hanis nma, dari balmy:a ko akaran 

/
.i/I
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2. 	 Kondisi Tanah 
Kondisi tanah yang difflgink-a; adalah kondisi mnah yang dapat incvakili 
kondisi tanlal ria-ram darl HPH1-set,-,nit. 

3. 	 Ketinggian 
Area] yang meemenuhi syarat untuk cijadikan kebun plasma nutfah 

diharapkan yang mampu mewakili selang keragaman kctinggilan cli lokasi 
HPH oleh karena nya sedapat ungkin panjang areal mengarah ke atas 

lereng. Diharapkan darl kctinggan yang mewakili ini dapat diperolch 

koleksi yang lebih lengLkp schingga mampu mewakili v'egesi yang ada 

pada setiap kelas ketinggian. 

4. 	 Kondisi vegetasi 
Hutan yang akan dijadikan kebun plasma nutfah sebaiknya inasih be-upa 
hutan virgin atiu hutan yang mCmpunyai kerusakan sesedikit nungkin, 

baik itu karena pembalakan ataupun karena kebakaran. 
Keragaman v'egetasi diusahakan dapat mewakili keragaman tegakan di 

hutan konsesi yang ada disekelilingmiya. Jenis-iciiis vegetasi dapat dirujuk 

kembali danr hasil inventarisasi tegakan saat pclaksanaan penbuatan 
RKITH, schingga kebun plasma nutfab dapat mewakili hut.an di areal IPH 

tersebut. 

5. 	 Kondisi satwa liar 
Selain keragaman vegetasi yang perlu diperatikan, maka dalarn pemnilihan 

area] tsb. juga perlu dilihat adanya keanekaragaman hayati lain, khususnya 
bagi satwa liar, yang khas, endemik dan utamanya yang terancam punah. 

Hal ini dapat .ddiat ptla dari adanya sarang/rumah, kotoran bhiatang 
serta petuniuk lain yang memberikan ciri khusus. 

II. 	 SARANA DAN PRASARANA 

A. TATA BATAS 

Setelah penetapan lokasi dilakukan, dilaniutkan dcngan pembuatan batas

batas kawasan. Pal batas dibuat dari beton bertulang berbentuk bulat. Tinggi 
palsecara keseluruan adalah 150 cm dan bagian yang terninam di dalarn 

tanali adalah 50 cm (Lampiron 1). 50 cm baglan atas pal dicat warna orange 

agar mudah dikenali . sisanya berwarna hitam. Jarak antara pal batas yang 
saw dengan yang lainnya adalah 100 in. 
Disekeliling kebun plasma nutfah dibuat penyekat baknr be njpa lalian kosong 

sclebar 10 in dan rniitakat penyanggia slebar -40 in (Larnpir,'m 2) urituk 
InelincLungI hutan dari kebakaran dan ginnguon lain yang mii,kin terjadi. 

13. 	 EL\113 UATAN DAN 1IEMASANCAN PA PAN NA.A 

Setelah dkemukan loknsi yang cocok, (1i luar keba n plasma ,utfah dipasang 
papan pnaa I in x 1 in di J)inggir hwun, scpcrti terlihltcrnanen kenikmuran I/ 
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pada Lampiran 3. Papan nama dibuat dar kayu )'ang mempunyai kelas awet 
yang tiuggi (contoh: damar laut) agar tahaii terhadap cuaca. 

I1. 	PERLAKUAN 

A. 	 PERLAKU,, AWAL 

1. 	 Inventarisasi Pertama 
Inventarisasi pertama ini bertujuan untuk melihat kelayaLan kawasan 
ditinjau dazi syarat-syarat yang diperlukan untuk dijadikan kebun plasma 
nufah. 
Jalur inventarisasi dibuat melebar (Lampiran 4), dengan jarak antar jalur 
sebesar 1/6 sisi panjang. Lebar jalur inventrisasi adalah 20 m. Sepanjang 
jalur inventarisasi dalam rentang 1 in pada sisi kanan dan kir, tegakan 
yang cukup besar ditandai dengan cat putih. Penandaaan dilakukUa pada 
sekeliling pohon pada ketii. gIan setinggi dada, agar pada kegiatan 
uwentarisasi beriku tnya jalur inventarisas mudah diketemtkan kembali 
(Lampiran 5). 
Nama yang dipakai dalam inventarisasi adalah nama lokal dan nama
 
latinnya bila mcmungkinkn, dan untuk pohon yang tidak dikenal
 
dibuatkan herbariumnya, untuk identifikasi lebih lanjut.
 
Untuk satwa liar yang terdapat dalam lokasi perlu dicatat jenis, besar
 
populasinya, clistribusi dan pcrilakunya.
 

2. 	 Inventarisasi Kedua
 
Inventarisasi kedua dilakukan dengan lebib intensif. 
Tujuan inventarisasi 
kedUa ini adalah untuk menginventarisasi lebih lengkap kondisi 
biota/habitat satwa liar yang ada di kebun plasma nutfah. Jalur yang 
digunakan adalah jalur yang dipakni pada inventarisasi pertama. 

B. 	 PFM ELH-IARLAN 

Sistern peneliharaan yang dilakuLan hanya menjaga lingkungan luar Lawasan 
dari gangguan manusia, seperti pencurian kayu, perambahan hutan dan 
kebakaran hutan. 
Sedangkan untuk vegeasinya tidak diberikan perlakukan tetapi dibiarkan 
sesuai aslinya. Untuk satwa liar, pexneliharaan yang perlu dilakaukan adalah 
pada tempat-tempat khusus: teaIl)at Untuk makan, bersarang, berlindung. 
Setiap kerusakan humn yang c ikup bcrarti/txbx-rngaruh besar terhadap 
keberadaan kebun plasma nutfalh, hanis dicamt dan dilaporkan. 

WV. 	 SISTEM PELAPORAN 

A. 	 LAPORAN PENDAHULUAN 

lapyoran dibcrikan kepada AlPll scelah pcnetapan kawasan. laporan yang 
diberikan imcliputi Juas aktual, hLulk lokasi, jenis vegctasi dan satwa liar yang
aida dan kondisi k',bun plasma nut:ih serta kenda:mn urnurn dan hitnbamln. 

/)
 



hambatan iangada serta kcmuiigkinan gaigguan yang dapt berplengaril
 
terhadap kelangsniigan kebun plasma nmtfah.
 
Dafu-r isian yang digimakan d lapangan dapat dilihat pada Lampiran 6.
 
Scdangw~u peimbuatan laporan ivenmarisasi dilakukan scperti yang terlibat
 
pada Lampiran 7. 

B. LAPORAN RUTIN 

Inventarisasi lanjutan dilakluAn setiap 5 tahun sekali untuk mengetalui 
perkenanganperubahan dan kerusakan vegeasi serta satwa lar yang terjadi. 
Laporan invenmarisasi lanitan mcniliki format yang sama dengan laporan 
pendahuluan dan discralhkan bersamaan dengan pengajuan RKL ke 
Departemen Kehutanan. Jalur inspcksi yang dipakai adalah jalur yang telah 
dibuat scLlumnya pada saat penentuan/penctapan kawasan. Pada saat 
inventarisasi lajutan ini tanda-tanda jalursebaikya diperbaharui lagi untuk 
mcnjaga pcnampakannya. Dari basil inventarisasi di)uat laporan ke API-1] 
untuk mergetahui p rkembangan Kebun Plasma Nutfah. 

---000---


BEST AVAILABLE COPY
 



Lampira i 1. Contob Bcntutpad baas. 

,0 15 cm 

50 cm -- 11 

warna orange 

150 cm 

_warna hitamn. 

50cm -

I//!!! /1/ tanahi ///// 

wwwwww~ 



Lampiran2. Conto)iBeiitukSekatBalardanMintakatPeiiyangga. 

v 
V 

VIV 
v 
v 
v vvv 

vv 
v V-V- - - - - - - - - Kebun Plasma Nutfah 

vv 

v 
Vv v 

Sekat Bak-ar 

v vv 
VI/ 

vv Vv 
Mintakat Penyangga 

v 

VV 

VIf vvv 
Yj Y V 

yvy. ry vY v 



Lampiran 3. Con-toh lBentuk Papai INaina 

2 m 

KEBUN PLASMA NVUFAPHI 
(Narna HPH) 

Luas aktu a]: 

Tanggal Pernbuatan: 

Letak 

Jalur 3:Q0mi 

Jaltii-f: 1000Tin Jaur4:500rm 

Jalur2: 500 m JaluT 5: 1000 n 
V 



Larnpiran4. CarnbarJalurJn,--cntariszLsi 

3 

Keterangan: 1,2,3,4,5 - Nomor Jalur 
x - posi5i Pnr),I)l Nama 
Jarak anuir jalur ndalah 1/6.sisi panialig 



Lampiran 5. Cara penandaan Pohon Sepanjaang ]alur Invenirisasi 

/
I/ / 

/ 
/ 

xxxxxxx 
putih 

xxxxxxx 

+1,3 Matau 

diameter setinggi dada 



----------------------------------------------------

Lnampiran 6. Contoh DaftW- Isian Inventarisasi di Lapangan 

Tangg:d 

Ulangan ke
 

Nomorjalur 1 2 3.4 5
 

No.. Nama Dacrah Nama Latin Diameter Tinggi Keterangan 



-------------------------------------------------------

Lampiran 6a. Contob Daftar Isian Inventarisasi di Lapangan (Satwa liar) 

Ta-ggal 

Ulangan ke 

NomorJalur 1 2 3 4 5
 

No. Jenis Satwa Nama Latin Populasi Distribusi Keterangan' 



Lampiran 7. ConItob PCmhluatal La'poran Urituk API 

LA PGJAIN 1'ENDAHULUAN/flUTIN
 
M-J3 UN PLASMA NUTFAI- APJI/(Narna- HI-I
P) 

Luas Altua 

Letak 

TAI3EL INVEf\TARISAS] 

Tanggal 
No. Jalur 
Ulangan ke 

No. Nraara NaaLtn Selang Diameter Scig11 g Jma 

Narna~~~~~~~(~maL~ a 11I 'ui (.ihN 



Lanjutan Lampiran 7 

Pandangan untim Kebun Plasma Nutfah 

Kerusakan yang terjadi 

Hambatan-hambatan yang ada 



Lampiran 7a. Contoh Pembuatn Laporan Untuk APEJ (Satwa Liar) 

Tanggal 

Ulangan ke 

Nomorjalur 1 2 3 4 5 

No. Jenis satwa Nama Jatin 
----------------------------------------

Populasi Distribusi Keterangan 
--------------



Lanju tan Laxnpiran 7 a. 

lPa.idangaii unlr Kebtun Plasma Niitfid 

Kc-rusakan y'ang tcrjadi 

Haniban-hanibaa yang ada 



Appendix 3: HPH Reporting to APHI 



LAPORAN KEMAJUAN 
PLASMA NUTFAHPELAKSANAAN KEBUN 

APHIPEMEGANG HPH ANGGOTA 

S/D APRIL 1993
 

SEBAGAI RESPON TERHADAP SURAT APHI: 

1. 	 NOMOR 020/APHI/PUSAT/0 191 TANGGAL 18 JANUARI 1991 
27 AGUSTUS i9922. 	 NOMOR 515/APHI/PUSAT/0392 TANGGAL 

TANGGAL 26 SEPTEMBER 19923. NOMOR 615/APHI/PUSAT/0992 
4. NOMOR 652/APHI/PUSAT/1092 TANGGAL 08 OKTOBER 1992 

5, NOMOR 053/APHI/PUSAT/O 193 TANGGAL 2-2 JANUARI 1993 

BEST AVAILABLE COPY 

ASOSIASI PENGUSAHA HUTAN INDONESIA 
1993 



LAPORAX IEhAIUAK
 
PEILASAKAAK KEBUK PLASKA kUIFAH
 

ASOSIASI PEKUSAHA HUIAK IHOOWESIA
 

HO. PROPIHSI 

HAA PERUSAHAAH HPH 

LUA AREA. 

SK HPH 

(HA) 

LUAS KEBUX 

PLASMA 

KUIFAH (HA) IOPOGRAFI 

IEADAAN UUMI 

OHOISI UTAR 

ETERARGAH 

01.ACEK 

1.P1ALAS HELAU 133.000 930 OATAR-LAOAI YIRGIH FOREST XERA-

PAIAX SEANG 

PEIA IERLAMPIR 

2.PIACEB INII TBk 115.000 300 BERGELOHBAKG YIRGIX FOREST KERA-

PAIAN SEOANG 

PEIA IERLAhPIR 

3.PIACH PRIHA PLY.IO 

SUKATIERA BARA 

t6.000 300 DATAR-BERGE-

LOKBANG 

YIRGIH FOREST XERA-

PAIA SEHANG 

PEIA 8ELU 

LAPORAN PEKOAHULUAK 

SUDAN 

1.PICARYA PHARMHI 

PULAU SIBERUI 

110.000 400 BERGELUBANG YIRGIH FOREST KERA-

PAIAH SEHA0G 

PEIA TERLAKPIR 

Ill. RIAU 

1.PIBRAIA JAYA UIA A 100.000 400 TATAR YIRGIH FOREST KERA-

PAIAX SEOAHG 

PEIA IERLAKPIR 

2.PI0A0AU ABAOI 100.003 1.400 DAIAR-

KERIHG 

RAWA YIRGIN FOREST KERA-

PAWA0SEOAHG 

PIA BELU 

3.PIHANJAK hAKKUR 91.00 1.550 DOAIAR-BERGE-

LOKBA1G 

YIRGIX FOREST KERA-

PAWA0SEIAHG 

PEIA BELU 

4.PIROKAX PERKAI IBR 161.000 300 BERGELOMBANG YIRGIK FOREST XERA-

PAITAXBAIX 

PEIA BELU 

LAPORAN PEHOAKULUAK 

SUDAN 

S.PITERAS KAYU HARAPAN 15.000 200 LAHOAI YIRGIH FOREST XERA-

PAIA0 SEAKG 

PEIA IERLAKPIR 

6.PIUBI KEKAR 65.000 100 OAIAR YIRGIX FOREST KERA-
PAIAK SEDANG 

PETA IERLAhPIR 

7.PTWAHA RIAU SEKIOSA 65.000 1.300 BERGELOBANG YIRGIH FOREST KERA-

PAIAN SEHANG 

PEIA IERLAUPIR 

JAKSI 

I.PTHEECHIHG ImB IND. 120.000 300 BERGELOBANG YIRGI FOREST XERA-
PAIAN SEANG 

PEIA IERLAMPIR 

2.PI0UGI IRIHAX INIER. 165.000 300 8ERBUXII-CURAM YIRGIH FOREST KERA-
PAIAN SEANG 

PEIA IERLAhPIR 

BEST AVAILABLE COPY
 



NO. PROPINSI LUAS AREAL 

NANA PERUSAHAAH HPH SK HPH 

(HA) 

V. SUMAIERA SELAIA
 

1.P1BUNTRAYA UIAKA IND 


2.KURNIA MUST PLY. ID. 


3.PIRIWAYAI MUST 


YI. IALIMANTAN IENGAH
 

1.PIAll UBAYA 


2.PIAUSIRAL BYNA 


3.PIBARIIO P'SIFIK LUM. 


i.PIBUll 	IHOAN RAYA 


S.PIOAYA SAKTI TBR.CORP 


6.P!DAYA SAKII ERIOA 


UMGGUL 


7.PTOWI A JAYA UIAhA 


8.PTFASS 	FOREST OEY. 


9.(TGEhPIIA KALIENG 


10.PIGAJA4 SENO SAKTI 


130.000 


130.000 


85.000 


65.000 


310.000 


65.000 


12.000 


212.000 


65.000 


159.000 


s.000 


H!0.00 


S3.000 


LUAS XEBUN IEAOAAX UAU
 
EiERAKGAK
PLASMA 


NUIFAH (HA) IOPOGRAFI OHOISI HUIAN
 

PEIA IERLAKPIR
300 	 OATAR-BERAVA VIRGIR FOREST KERA-


BASAN PAIAX JARANG
 

PEIA IERLAKPIR
300 	 OAIAR-BERAWA YIRGIN FOREST IERA-


VERIHG PAIAN JARANG
 

PEIA 8ELUM
 

LAPORAN PEKOAHULUAX
 
300 	 OATAR-BERAVA YIRGIH FOREST KERA-


BASA}i PAIAN JARANG 

SUOAH
 

YIRGI FOREST KERA- PEIA IERLAHPIR
400 	 OAIAR-BERGE-


LOhBAHG PAIAR SEOANG
 

PEIA IERLAXPIR
300 BERGELVIPG 	 VIRGIN VORESI KERA-


PAIAN SEANG
 

PEIA BELUh
300 	 BERGELOMBANG YIRGIN FOREST KERA-


PAIAX SEOANG
 

PEIA IERLAhPIR
300 	 BERBUIT YIRGIN FOREST XERA-


JARANG
KERING PATAI 


VIRGIN FOREST KERA- PEIA TERLAhPIR
500 	 OAIAR-BERGE-

LOBAG PAIAH SEOANG
 

ISO BERGELOKBANG 	 YIRGIH FORESI KERA- PEIA BELUM
 

PAIAN SEOAXG
 

PEIA TERLAKPIR
300 	 BERGELONBAG LOGGED OVER AREA 


KERAPAIAK SEOANG
 

PEIA IERLAhPIR
 

PAIAX SE"ANG
 
300 	 8ERGELOhBANG YIRGIH FOREST KERA-


FOREST XERA- PEIA iERLAXPIR
 

PAIAN SEANG
 
300 	 OAIAR YIRGI 


YIRGIN FOREST KERA- PEIA IERLA6PIR
ISO 	 DAIAR 

PAIAN SOANG
 

300 	 OAIAR-BERGE- 1{RGIN YORESIS PEIA IERLASPIR
 
LOhBAXG
 

100 BERGELOHANG 	 LOGGED OYER AREA PEIA IERLAhPIR
 

KERAPAIAN SEANG
 

300 LANDAI-BERFU- YIRGIN FOREST KERA- PETA IERLAMPIR
 

IT PAIAR 5EOAGG( [A.N..


YtL,,
BESTAVAILABLEC 

I1.PIGIAI TEAAHEEA IBR 81.000 


12.PIHUAN O0AS RAYA 219.000 


13.PIIXOEXIK UIAKA CORP. 73.000 


BEST AVAILABLE COPY
 



HO. 	PROPIHSI 

KAMA PERUSAHAAK HPH 


I1
14.PI IXFIUIAH 


Is.PiJAYA BINANGUN BUAXA 


16.PT KAHAYAN LUMBER 


17.PIKARUHIA VAMA IKA 


OO0IHDUSTRIAL 


18.PiKARUVAI TIMBER 


19.PTMENTAYA KALANG 


BAS SIOI
20.PI MULUNG 


21.PIPALANGKA 	HU'SAMIARA 


22.PTRATU HIRI 


23.PISEBAHGAU 	BESAR 


24.PTSEIIA ALAK JAYA 


25. PTSIKAR BARIIO IOAM 


26.PISIHOO LUMBER 


21.PISUKA 0UOI KULYA 


28.PIIUNGGAL PAhERANG 


29. PTVIRA SARAYA TAMA 


LUAS AREAL 

SK HPH 

(HA) 


725.000 


54.000 


150.000 


54.000 


65.000 


40.000 


18.000 


100.000 


42.000 


80.000 


45.000 


54.000 


98.000 


60.000 


123.000 


52.500 


LUAS XEBUN 

PLASMA 

HUIFAH (HA) 


300 


400 


400 


300 


300 


300 


600 


100 


300 


300 


400 


300 


300 


200 


400 


300 


IFnAAK UNUh
 
ETERANGAN
 

IOPOGRAFI KOHOISI HUIAX
 

OAIAR-BERGE- VIRGIN FOREST KERA- PEIA BELUK
 

LOHBARG PATAN SEOAHG
 

YIRGIH FOREST KERA- PEIA TERLAKPIR
DAIAR 

PAIAH SEOAKG
 

PEIA IERLAKPIR
0AIAR-BERAVA 	 YIRGIN FOREST KERA-


BEKCAK 	 PAIAK SEOAHG
 

PEIA TERLAhPIR
OAIAR-BERGE-	 VIRGIH FOREST 


LOKBANG
 

BERGELOKBAG 	 YIRGIK FOREST KERA- PEIA BELUK
 

PATAX SEOAHG
 

YIRGIH FOREST KERA- PEIA IERLAKPIR
DAIAR 

PAIAN SEDAHG
 

BERGELOhBAHG 	 YIRGIH FOREST ERA- PETA IERLAhPIR
 

PATAX SE0AHG
 
POIEKSI: 213 PH/HA
 

PEIA IERLAKP1R
 

PAIAX SEOANG-RAVA
 
BERBUKII 	 VIRGIN FOREST KERA-


YIRGIN FOREST PETA IERLAhPIR
BERGELOABANG 


OAIAR 	 LOGGEO OYER AREA PETA BELUM
 

KERAPATAN SEDANG
 

VIRGIN FOREST IERA- PEIA TERLAhPIR
 

PATAM SEOAHG
 
DATAR 


PETA BELUX
 

PATAR SEOANG
 
RERGELOMBAHG 	 VIRGIN FOREST KERA-


PEIA IERLAMPIR
 

LOKBAHG PATAX SEOARG
 
OAIAR-BERGE-	 VIRGIN fOREST KERA-


PEIA TERLAMPIR
 

LOhBAMG PATAM :FOAMG
 
OATAR-BERGE-	 VIRGIN FOREST KERA-


PEIA IERLAKPIR
 

PAIAH SEOANG
 
OAIAR-BERBUKII 	 YIRGIN FOREST KERA-


BERGELOMBAKG 	 YIRGIH FOREST XERA- PEIA BELUM
 
PAIAN JARANG
 

BEST AVAILABLE COPY
 



NO. PROPINSI 
 LUAS AREAL LUAS KE8UN 
 lEAOAAX 0MUN
MA PERUSAHAAK HPH SK EPH PLASAA 
 WEERANGAN
 

(HA) NUIFAH (HA) IOPCRAFI T ONOISI HUTAN 

YIl. [ALIMAXTAN SARAT 

1.PTBATASAN 14.000 300 BERGELOMBANG YIRGIN FOREST KERA-

PATAN SEDANG 

-PETA IERLAKPIR 

-LAPORAN PENOAHULUAN 

2.PTBENUA IHOAH 195.000 300 BERBUOIT VIRGIN FOREST KERA-

PATAN SEOANG 

PETA TERLAMPIR 

3.Pi BUNI RAVA UTAMA V.1 236.000 300 8ERBUKIT VIRGIN FOREST [ERA-

PATAX BAIK 

PETA TERLAMPIR 

4.PTCARUS INDONESIA 98.000 300 BERGELOKBANG LOGGED OVER AREA 

[ERAPATAN SEOANG 

PETA TERLAKPIR 

5.PTHARJOHN TSR LIKITED 161.000 300 BERGELOMBANG YIRGIN FORESI [ERA-

PATAN BAlK 

PETA TERLAXPIR 

6.PT.HUIAN MULYA 80.000 300 BERGELOMBANG LOGED OVER AREA 

KERAPATAN JARANG 

PETA TERLAMPIR 

7.PlKARTIKA KAPUAS SARI 131.000 300 BERBUKIT VIRGIN FOREST KERA-

PATAN SEOANG 

PETA TERLAMPIR 

8.Pi KAVEOAR MUTI T6R. 68.400 400 OAIAR-BERGE-

LOMBANG 

VIRGIN FOREST [ERA-

PAIAX SEDANG 

PETA TERLAMPIR 

9.PI KAYU PAPA INIERPRI-

SES 
40.000 300 DATAR VIRGIN FOREST [ERA-

PATAN SAIK 

PETA TERLAKPIR 

10. PTXAYU VAJA 

11.PTKAYU PESAGUAN 

80.000 

182.000 

300 

300 

BERGELONBANG 

LANOAI-BERGE-

LONBANG 

LLOGEO OVER AREA 

[ERAPATAN SEOANG 

VIRGIN FOREST [ERA-

PAIAN SEDANG 

PEIA TERLAMPIR 

PEIA TERLAKPIR 

12.PT KURNIA iAPUAS PLY 75.000 300 BERBUKII YIRGIN FOREST [ERA-

PATAN SAIK 

PETA TERLAMPIR 

13.PI KUSUMA PERKASA IND. 80.000 300 BERGELOMBANG YINGIN FOREST [ERA-

PATAN SEOANG 

-PEIA TERLAMPIR 

-LAPORAN PENOAHULUAN 

14.PI LANJAKOERAS RAYA 60.000 300 OATAR VIRGIN FOREST KERA- PETA TERLANPIR 

PATAX SEOANG 

15.PI PESAOAXAWI ITC 101.000 300 BERSUKIT VIRGIN FOREST [ERA-

PAIAM SAIK 

PEIA TERLAMPIR 

16.PI RIMSA RANIN PONTI-
ANAK 

84.000 300 OATAR LOGGED OVER AREA HU-
IA RAVA KERAPAIAN 

PETA IERLAMPIR 

SBOACG 

BEST AVAILABLEz COPY'
 



NO. PROPINSI 
HAMA PERUSAHAAH HPH 

LUAS AREAL 
SK HPH 
(HA) 

LUAS MENUM 
PLASA 
NUIFAH (HA) TOPOGRAFI 

IEAOAAN UU 

KONOISI UIAN 
KEITERANGAN 

11. PTRIMBA ADIJAYA NUSAK 
TARA 

11S.000 300 BERGELOKBANG VIRGIN FOREST KERA-
PAIAi SEOANG 

-PETA TERLAMPIR 
-LAPORAH PENOAHULUAK 

18.PI SARI BUKI KUSUMA 66.000 300 BERGELOKBAKG VIRGIN FOREST KERA-
PAIAN BAlK 

PETA TERLAKPIR 

19.PTSUKA JAYA KAKKUR 294.000 300 BERGELOMBAHG LOGED OYER AREA 
KERAPATAX SEOANG 

PETA TERLAhPIR 

20. PIIAWANG NERAHII 131.000 300 BERBUKII VIRGIN FOREST KERA-
PATAX SEOANG 

PEIA IERLAhPIR 

21.PT TRI IKA SARI E0.000 300 BERBUKIT VIRGIN FOREST KERAP 
PATAN BAlK 

PETA IERLAKPIR 

VIII. KALIKAXTAK TIUR 

1.PT BELAYAK 1IYER TBR 30.000 300 BERGELOKBANG LOGED OVER AREA 
KERAPATAX SEDANG 

PETA TERLAMPIR 

2. Pi BULIN TRAOING lII-
iEo 

60.000 300 BERGELOKBANG YI^IN FOREST KERA- 
PAIAN SEHANG 

PEIA IERLAKPIR 

3.PTCINTA SATIA PERSAOA 50.000 300 BERGELOKBANG LOGGED OYER AREA 
KERAPAIAK SEDANG 

PETA TERLAMPIR 

4.PIDAISY TINTER 

S.PT OHARMA SATYA NUSAN-
TARA 

6.PI GUNUNG GAJAH ASAOI 

1.PTGUNUNG RAYA UTANA/ 
KAYU KALIhANIAN 

61.500 

100.000 

81.000 

142.000 

300 

300 

300 

300 

BERGELOhBAXG 

BERGELOMNANG 

BERBUKII-BER-
GUNUNG 

OATAR 

VIRGIN FOREST KERA-
PATAN SEANG 
POIENSI: 213 PH/HA 
SEANG OILAKSANAKAH 
PENATAAM BATAS LOKA-
SI,ANALISIS, OLl. 
YIRGIX FOREST KERA-
PAIAN SEANG 

VIRGIN FOREST KERA- 
PATAN SEANG 

PEIA BELUK 

PEIA BELUh 

PEIA TERLAMPIR 
LAPORAN PEKOAHUIUAN 
SUDAN 

PETA TERLAMPIR 

8.PTINHUTANI I 
UTAN ALAK 8AIU AMPAR 

1.711.000 1.000 OATAR-BERBUKII LOGGED OVER AREA 
KERAPATAK SEDAXG 

PEITABELUK 

9. PT INUTANI I 
HUIAK ALA IANGAP 

S0 700 OAIAR YIRGIN FOREST XERA-
PATA0SEDAHG 

PEITABELUM 

10.PIINHUIANI I 
HUIAN ALAM TARAKAN 

SOD 300 OAIAR-BERGE-
LOMBANG 

LOGGED OYER AREA 
KERAPAIAH SEANG 

PETA TERLAMPIR 

II.PIJAYA TIMBER IRAO. 42.000 500 OAIAR-BERGE-

LONTANG 

VIRGIN FOREST KERA-

PAIAN SEANG 

PEIA TFRLAhPIR 

BEST AVA! A r COv
 



HAMA PERUSAHOAX MPH 


12. 	PIKIANI LESIARI/ 

GEORGIA PACIFIC 


13.PI XUGIIRIMAN INIER. 


14.Pi XARKAIA RIMBA 


15.PTPOROOISA 


16.PI SAIO TIMBER II 


11.PI SUMALIHDO LESIARI 

JAYA IY 


18.PT SUNALINDO LESTARI 

JAYA II 


19.PI SUMALINDO LESIARI 

JAYA I 


20. 	PI IANJUNG ARU ALPINO 


21.PI IRIWIRAASIA SHARATA 


22. PI HARJORN TR LIMITED 


IA. IALIMAIAN SELAAN
 

1.Pi AYA TINBER 


2.PI YAYANG INDONESIA 


X. SULAVESI SELAIAN
 

1.PI IXIAN PERNAIA 


PROPIKSI 
 LUAS AREAL LUAS KEBUN IEADAAN UMUM
 
SK HPH PLASMA 

(HA) HUIFAH (HA) 


350.000 300 


IOPORAFI 


DATAR-BERGE-

LOMBANG
 

OAIAR-BERGE-


LOMBANG 


BERBUKIT 


LANDAI-BERON-


BAK 


BERGELOKBANG 


5ERGELOMBAXG 


DATAR-BERGE-

LOMBANG 


DAIAR-BERGE-

LOBANG 


BERGELOMBANG 


OATAR-BERGE-


LOM8AXG 


BERGELOMBANG 


BERGELOKSANG 


BERGELONBANG 


OATAR-SERGE-


LOKBANG 


kEIERANGAN 
XONDISI HUIAX 

YIRGIM FORESI PETA IERLAKPIR 

LOGED OYER AREA PETA IERLAMPIR 
KERAPAIAN SEDANG 

YIRGIX FOREST KERA- PEIA iERLAhPIR 
PATAX SEDANG 

YIRGIN FOREST KERA- PEIA IERLAMPIR 
PATAK SEOANG 

LOGED OVER AREA PETA IERLAKPIR 

KERAPAIAX SEDANG 

SEANG OILAKSAHAKAM PEA BELUM 
PENATAAN BAIAS LOKA-

SI, INVENIARISASI 

SEANG OILAKSANAKAX PETA BELUN 
PENATAAN BATAS LOKA-
SI, INYENIARISASI 

SEDANG DILAKSAXAXAN 
PENATAAH BATAS LOKA-
SI, INYENIARISASI 
LOGGED OYER AREA PETA IERLAMPIR 
PATAN BAIK 

YIRGIN FOREST KERA- PEIA IERLAMPIR 

PAIAN SEANG 

YIRGIN FOREST Kl'4- PETA IERLAMPIR 
PATAN BAIK 

LOGED OYER AREA PETA BELUM 
KERAPATAN SEANG 

LOGED OYER AREA PEIA BELUM 
KERAPAIAN SEANG 

YIRGIN FOREST XERA- PETA IERLAMPIR 

PATAN SEDAHG 

200.000 


618.000 


200.000 


71.000 


100.000 


272.000 


150.000 


420.000 


60.000 


161.000 


36.500 


85.000 


300 


300 


300 


300 


300 


300 


300 


300 


300 


300 


300 


300 


41.000 400 


BEST AVAILABLE COPY
 



HO. PROPIHSI 
HAMA PERUSAHAAH HPH 

LUAS AREAL 
Sk HPH 

(HA) 

LUAS KEBUM 
PLASMA 

HUIFAH (HA) TOPOGRAFI 

1EAOAAX UNUM 

IOTOISI KUIAM 

KEIERAXGAN 

2.PI PALAPI TIMBER 61.000 300 LAXOAI-BERGE-

LONBATG 

VIRGIN FOREST KERA-

PAIAT SEOATG 

PEIA IERLAMPIR 

3.PISULW)O 41.535 400 OAIAR-BERGE-

LOWNATG 

YIRGIN FOREST KERA-

PAIAM SEOAKG 

PEIA IERLAMPIR 

XI. SULAWESI TENGAH 

1.PTKEBUM SARI 300.000 300 BERGELOMBANG YIRGIT FOREST [ERA-

PAIAT SEDANG 

PEIA IERLAMPIR 

I11. SULAVESI TENGARA 

1.PTBITA MAHAVATA VISE-

SA 

120.500 300 BERBUKIT YIRGIN YORESI KERA-

PAIAX SEOANG 

PEA TERLAMPIR 

Xill. SULAWESI UTIARA 

1.PTSANDI JAYA SAIRIA 

2.PlIEKBARU BUDIPRAiAKA 

0.000 

43.000 

300 

300 

BERGELO1BANG 

AGAK CURAM 

YIRGIN FOREST TERA-

PATAT SEOATG 

YIRGIN FOREST KERA-

PATAT SEDOAG 

PETA TERLAPIR 

LAPORAT PENOAHULUAN 
SUDAN 

PEIA IERLAKPIR 

3. IUGGAL AGAIHIS 1.W. s$.000 300 CURAT VIRGIN FOREST -PEIA IERLAhPIR 

-LAPORAX PETOAHULUAT 

AIY. KALUKU 

1.Pi AGAIHIS ITOAH WOO0 125.000 300 BERGELOMBAXG LOGGED OYER AREA 

PAIAT SEOAKG 

PEIA IERLAhPIR 

2.PI BITA LESIARI SAMAK-! 

INA 
62.000 300 BERGELOMBANG 

BERBUKIT 

- YIRGIN FOREST KERA-

PATAT SEOAX0 

PEiA TERLAMPIR 

3. PI BRAIA JAYA UIAMA 60.000 400 OAIAR-SERGE-

LOMBANG 
YIRGIN FOREST KERA-

PAIAT SEOATG 
PEIA IERLAMPiR 

4. PI GEMA SATUBARI 361.000 357 BERSUKII YIRGIN FOREST KERA-

PAIAT SEOAXG 

PETA IERLAhPIR 

XY. 

S.PI GREEN DELTA 

IRIAKATA 

121.000 300 BERSUKII YIRGIN FOREST KERA-

PAIAT SEOATG 

PEIA IERLAMPIR 

LAPORAM PEiiOAHULUAT 
SUDAN 

I.PTBITTUXI UIAA MURTI 
WO ITDUSTRIES 

135.000 9.050 BERBUIT AERUPAKAT HUIAX TA-
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