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Priorities fill' Biodiversity Conservation in Madagascar

I. OVERVIEW: The Role of Scientific Priority-Setting in Conservation Plan
ning for Madagascar

Scientific priority-setting is exceptionally important in Madagascar. Establishing
which uf Madagascar's forests are to be prioritized for protection is of international
sig11ificance, A few dozen ~falagasy and international scientists are working against
time to document patterns of biodiversity on the island. It is imperative that this
knowledge be incorporated into conservation planning. Yet until recently, there had
been no direct effort to bring the total sum of present scientific understanding to bear
on planning of conservation for the country. In April 1995, a workshop was held in
:Yladagascar which for the first time produced a concerted set of national biodiversity
priorities. The results of the workshop have proved to be crucial in planning new
efforts to address the severe threats facing Madagascar's forests.

Priority-setting in the country is so important because of its intel'l1ational im
portance for bioc!iver;:ity. ~fadagascar has been called the highest biodiversity conser
\'ation priority in the world iMittermeier 1988>. Endemism in the island's biota is
extremely high. due to tens of millions ofyears of evolutionary isolation. Species level
endemism is well O\'er 9OC:~ for most biotic taxa (recent reviews by Jenkins 1987;
Goodman and Patterson 1997; Louren<;o 19961. Higher order endemism is also extre
mely high in :vfadagascar, making even less diverse :\falagasy taxa exceptionally
valuable. The country harbors more genetic information per unit area than perhaps
dll\where on earth, .-\ hectare of forest lost in Madagascar has a greater negative
impact on global biodiversity than a hectare of forest lost virtually anywhere else on
the planet.

Madagascar's forests are being lost to slash and burn agriculture, uncontrolled
gl'azing of livestock, timber exploitation, charcoal production, hunting, ornamental
plant collection and J wide variety of other threats. Estimates of forest destruction
indicate that as much as 80r; of ~fadagascar'soriginal forest cover has disappeared in
till' l;,)OU-::OOO \'ears :'ince the arrival of man, and this destruction continues largelv
unchecked toda~' 'Gre-en and Sussman 1990; Nelson and Horning 1993:, This degra
dation has its roots in the poor economic state of Madagascar, De;:pite its natural
I'l'SlllI rcps ..\lacbgasc:,:· is one of t he poorest countries in the world. \\'i th an ann ual per
'';!!JIld ,lll'lJllle "r" iJl1!:.::19U, :\g1'lculture. primanly rice. coffee und ':andla. accuunts
Ilir about Ht)' ( of :\Iaciugascar's economy. Slow growth in these sectors has resulted in
l'cllIlomic difficulties for the government and sharp declines in spending for economic
dl'\'l'[iJpllll'l1t ;jnd baSIC government services,

Conservation planning has guided a dramatic response to these conservation
Ill'l'cL;, Priorit\'-setting in :YIadagascar has followed an approximately four-year cycle.
IlL>glllning wi t h the Conference on Conservation for De\'elopment in 1985 I:\-1ittermei
er l't a1. 1981": Jenkins 1987: Rakotovao et al. 1988; Nicoll and Langrancl 1989),
tldlllwed by the :-..'ational Em'ironmental Action Plan in 1989-90 French acronym:
P.-\E I anel more recently the Global Environment Facility! Environment Program :2
IGEF,PE2J of 1995. Following the 1985 and 1990 planning exercises. major donors
Ild\'e responded b~' providing funding for new conservation activities' Kull 19961, In
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Priorities for Biodil.:ersity Conservation in Madagascar

each case, this donor response lead to the need to reassess and plan after several years
of implementation. This need has most recently been filled by the GEF/PE2 exercise.

This paper describes the role of the scientific priority-setting workshop in the
GEF PE2 process in Madagascar. It describes the GEF exercise in summary, discusses
in detail the role. methods and results of scientific priority setting workshop, and
concludes by describing the impact of these results on conservation planning in
:-'Iadagascar.

:\'ATIONAL CONSERVATION PLANNING AND PE2

The Government of Madagascar completed its ~ational Environmental Action
Plan in 1989. Cnder this plan, a National Association for the Management of
Protected Areas (French acronym: ANGAP) and a National Office of the Environment
i French acronym: ONE) were created to augment the capacities of the existing
Forestry Department (French acronym: DEF), along with other new environmental
procedures and institutions. The PAE placed a high priority on the conservation of
biological diversity through a system of priority protected areas and NGO develop
ment assistance to surrounding communities. The PAE has created a framework of
institutions and a new set of institutional capabilities in Madagascar. These institu
tions. including the ONE, ANGAp, DEF, and National Small Action Fund for the
Em'ironment i French Acronym: .-\NAE) have been tested over several years.

The Environmental Action Plan (PAE) and its current successor PE2 are multi-do
llUI. coordinated programs for environmental conservation in :\fadagascar. They
represent the sum of current donor efforts to conserve the environment and biodiver
sity in the country. Cnder PE2. S155 million in donor support will be channeled to
\htdagascar for environmental conservation over five years.

The first of these plans, the PAE, took an approach to biodiversity conservation
\\'1::cl1 wa:- ,'lear and focused ..-\ small number of high priority reserves were targeted
for Immediate attention. Each of these reserves received a major donor-funded
1111tICltlve to attempt to reduce habitat destruction.

The progTess made under PAE activities had become clear as PAE expired and the
design of PE2 begun in 1994. At this same time, Madagascar had submitted a major
request to the Global Environment Facility for support of its biodiversity conservation
effurts. GO\'ernment and GEF agreed that as part of the preparation of the GEF
project. a major assessment of scientific and conservation priorities should take place.

\ lll1il/lIt, !JI'Ot'l'SS was developed for the GEF design which integrated scientific.
~takl'!lOlclel' a ,d national priorities. The GEF design process became all integral pan
rlf the PE:Z cksig11 and played a major role in redefining approaches to biodi\'ersity
C,ll1sel'vatiol1 1I1 :\1aclagascar. The remainder of this paper explores the role of scient i
fil' priorlt:'-setting in this process.
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LiEF DESIGN

The Madagascar GEF design began with a request from .:'vladagascar's :.iational
Office of the Environment for assistance in development of a GEF proposal. O);'E,
Conservation International (en, UNDP-GEF and an in-country steering committee
collaborated on the design of a process that would culminate in a :YIadagascar GEF
submission. The process was intended to develop a broad consensus among scientists,
GO\'ernment agencies, resource users, NGOs and donors. It consisted of two stages.
The first stage was scientific priority-setting through an experts workshop, based on
a known methodology. The second stage was a participatory priority-.3etting process
'shieh integn.ted both scientific findings and local stakeholder priorities. This parti
l'lpdtorv stage was developed specifically for the .:'vladagascar application.

Ol'scl"iption of the Design Process

Stage one. the priority-setting workshop, followed a methodology developed by
Conservation International for deriving scientific conservation priorities based on
,;tate-uf-the-art technical information and expert opinion (Oli\'ieri et al. unpubl. ms!.
The basic methodology for Regional Priority-Setting Workshops was first established
with the :v1anaus '90 workshop for the Amazon Basin. In this workshop, the foremost
experts on the ..\ma2On were assembled to recommend conservation priorities in one
of the least kno\vn and most rapidly disappearing tropical forests. Teams of scientists
grouped by discipline (mammalogy, ornithology, plant ecology, etc.) summarized their
expert knowledge on registered Mylar overlays to topographic base maps, Specific
criteria and ranking of priority areas were determined by participants within each
team. A geographic information system (GIS) and linked database were created to
allow information from the workshop maps and existing manuscript maps at various
scales and projections to be combined. In this way information, such as protected area
prllJrities, was plotted on one base map for the entire multi-country .-\mazon Basin for
till' first time. This methodology has now been proven and refined in over one dozen
\\'<\I'kshup::; for other regions, including the :\1adagascar Workshop ,Olivieri et al.
1111 iJllbl. illS

The definll1g element of a priority-setting workshop is a con.~ellsus-buIlding

PI'''''!:,';S. ba:oecl on the expert knowledge of field biologists \,orkin~ ill the reglon.
I! i .\ lei 1I, tl ~('!,<~ ri"r" 111;1\- he expert onh' un certain r;l,a or geo[,T:lph ic .1r,:,as wi thm : he
l'l'._.'llL by ".':ntheslzlIlg the knowledge and expenence of m ..i.ny scientists, a more
complete understanding of the region as a whole emerges, This recorded body of
kllllwledge then represents the most comprehensive scientific consensus available for
t he region.

The participatory second stage of the desigll was named the Partic'ipatory Options
and Priaritie::; Prol'ess i POPP in English and PPDOP in French I, It was designed
whIle the scientific workshop was taking place in April (If 199;')..-\ team of two
COI1"ttltants and a Steering Committee composed of O:.iE, A:.iGAP C:\'DP and C1
coILlbor"recl in the desigll. The POPP as finally realized involved a wide range of
"takeholder:o 111 ,I multi-step process. It provided a participatory stakeholder proce"s
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Priorities for BiodiL'l!rsity Consermtioll ill .'vfadagascar

ac:dressin; ,-ocial and programmatic issues, complementary to the consensus built
Lm,ung ::;CIt-Inific experts during the scientific workshop,

The POPP PPDOPl unfolded in three steps:
Step 1 ;nvolved interviews with local environmental stakeholder:; to identify

en ..'!ronl11e::tal problems and possible solutions, This work drew on the national and
re:,;:onal le':el priorities and key areas identified by the scientific workshop,

Step :2 cJmprised multi-local workshops at a regional level, involving key pattici
pan ts in the Stage 1 intervie\vs in further prioritizing problems and possible solutions,

~tep :3 culminated the process in a national-level workshop which synthesized the
regIOnal results with key national policy makers involved,

This three-part process produced a set of recommendations which were fundamen
tally different from the documents being developed for PE2 at the time, The POPP
I PPDOP result termed the "programmatic" approach, prioritizes problems and
responses first, then elaborates a coordinated institutional response based on these
prH'lties This contrasts with what has been termed the "institutional approach",
wh:dl wa::, being followed by PE2, in which institutional needs are given priority and
tlW:1 applted to perceived problems,

:Stakel1U;der involvement is much higher in the programmatic approach, and it
generates fundamentally different modes of donor support, The inst itutional ap
prlidcl1 Iw- ;n the pa.st resulted in problems in institutional coordination in the
Implement;,ltlon of PEL Government and donors alike have therefore supported the
extension of the POPP (PPDOP) process to encompass all elements and all executing
agencies of the pE:2,

Complementary to the POPP (PPDOPl was a series of special studies, These
"turiies s\'n,hesized existing literature and report information on topics of key I'ele
",ii',,' tu tLl' PUpp, PPDOp· These topics included land tenure, institutional frame
worKs, cUlb:,rvation financing, reglonal political changes and decentralization of
re:,,'urce I1icinagement, The studies were intended to provide an easIly accessible
"Uinman' "r' ,,':ailabk l11formation to POPP PPDOP' participants.

Holl' of SCit'l1tific Pl'iol"ity-Setting

!!1 ll1l' ( d:~ F desigl1 proce""', scien tific priori ty-setting served as the ba~e from which
nllh'l' prillr::" decisions c\'()!,'ed, Expert opinion on remaining forest. biodi"ersil\'
\',1 L: c';-', pre--lil'es, and biogeography shaped the rest of the process,

j;llJgl'(I~l.:phic di"isions defined in the scientific priority-setting served to deLne
the Y2'ion:' (,,1' PPOP consultations, This allowed regional commonality of threats to

bilJlii\'er;.;lt\ t,) be considered in a way which would not have been possible if political
boundaries had been used,

I j ':;, ... lll' i:l', :l -tS-l. .J II ne 190'1
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Priorities for BiudiL'ersity Conservation in Madagascar

Thematic findings of the scientific priority-setting were used to prioritize threats
to be analyzed in the PPOP Threats that crossed regional boundaries identified in the
:;cientific phase were specifically addressed in the POPP process.

Areas of pressure and biodiversity importance identified in the scientific sessions
were tested and validated in the POPP stakeholder interviews and workshops. Prio
rit\' areas outside of parks were targeted for POPP consultations.

The folluwing section describes the methodology that produced these results and
describes the results themsel\'es in detail.

II. SCIENTIFIC PRIORITY - SETTING WORKSHOP: Methods and Results
of the Madagascar Regional Priority-Setting Workshop

The scientific priority-setting workshop was implemented in three stages: pre
workshop planning, the workshop itself, and follow-up activities. Pre-workshop plan
ning, implemented during a period of 6 months preceding the workshop, involved
selecting gTOUp leaders and participants, organizing the support team, compiling and
processing data, generating comprehensive basemaps and organizing workshop logi
stics. It also included training of individuals from partner organizations in computer
applications. GIS and database management. The workshop was held in Antananarivo
.-\pril 10 - 14. 1995, Results of the workshop were compiled in real time at the site.

\VORKSHOP PREPARATION

TlJ ,.;uppurt the efforts of the Conservation Priority Setting Workshop. an intensive
c1ata collection. preparation. and analysis effort was undertaken by CI in cooperation
1\'Jt h numerous :\-1alagasy and international organizations and individuals. This secti
(In summarizes the I\'ork completed preparing for the workshop.

Basemaps

];d~e (!<lta. utili::t'c\ as a set uf refl'!"d1ce maps. were developed and mapped at
i : .IHHJ.UUIJ :Sl'all" using L'lllx·based .\rc Info program. This map set was pro\'ided to
each wurking gTOUp, and formed the common set of information for discussing and
dl,tL'l'lllll1ing priority areas for biodiversity conservation. The basemaps, and their
(ll'lginal :source, included:

Hn!l'o!ogy I FT\I)
('( lil~lli ne FT:VI i

\Ll,llJl' Road~ and Cities 11"1':\1·
PI'Oll'L·tl'c! :\reas (COEFORi
'\L!jll]' forested areas I Green unpub!: Green and Sussman 1990)
Fi\'(llldronana limits I WRI I

(;t>(>!ogy Du Pu." lInpubl. map and GIS analysis, Du Puy and ;v1oat 19961
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Soils' FAO C:\ESCO)
Vegetation I CI after FARMALALA 1995)
Elevation - 250 meter contour lines (DCW)

An integrated hard copy map of the major vegetation types and protected areas of
:Y1adagascar formed an important cornerstone for the efforts during the Workshop.
This map was designed and published (printed) by CI at a scale of 1:1,000,000 and
released at the workshop. Seven steps were required to complete this map:

training of Malagasy professionals in GIS
collection and integration of digital data
digital processing of data to ensure accuracy and registration
:::patial analysis to produce protected areas gap analysis
design cmd layout of map poster
creation of digital color separates in PostScript Format
printing map poster

CI provided technical assistance to the workshop data integration group in develo
ping' an integTated database design for spatial and tabular datasets required for the
worko;]llIp. Prior to the workshop, CI developed on line and hardcopy input forms for
tabular data to be used by the taxonomic groups in documenting identified priority
areas. CI also coordinated digitizing of maps and conversion and processing of digital
data. and creation of large format base maps and reproduction of Mylar overlays used
by the taxonomic gTOUpS during the workshop. During the workshop CI provided
technical support to the taxonomic groups for mapping and database input to ensure
all data is in a standard format.

BiodivCl'sity Database

TIll' biudin'rsity database was implemented in three phases: database deslgl1. data
,.,"It'd :"n and integTation. and finally analysis and mapping.

I ),::~ti)dSP dl':-'llm il1\'oked standardizing fiek3 naming conventions and formats.
I'il" i "'JI()g'll'~:l speCleS lucation and :-ocienrific su:··.. ey site database was :itructured tu

l'nabJL. referencing' of the source and quality of the data. Data collection was done by
Sl'\','[',d hundred cuntributors organized by thematic groups covering:

:\lammals
Girds
Rl'ptiles and Amphibians
III \'ertebrates
Aquatic ecosystems
Plants
P:lleon tology
Socio·economy

Tlwse groups identified key species and compiled all the georeferenced data and
li{('r:lture ~1\"ailable for these species. Each group "\"as coordinated by one national and
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Pnorities for Biodiversity Conservation in Madagascar

one international working group leader. Groups were coordinated by one national and
one international coordinator. Additional data were brought to the workshop by
participants. Data integration was done using the PC-based Microsoft Access, CISIG,
and ArcView2 programs. The database included the tables of species locations, survey
sites. data quality, and bibliographic references.

THE WORKSHOP

O\'er a hundred of the world's foremost experts in the biology of Madagascar
attended the workshop. During the workshop each thematic group identified areas for
conservation and research priorities based on their taxonomic group (biology' or on
their field isocio-economy, paleontology). The socioeconomic group compiled data on
human activities and pressure in different areas,

Distributional data published for plants and animals were plotted on maps as
outlined above with the help of GIS (CISIG and ArcInfo). Overlay of the distribution
maps of different species with the basemaps would help identify gaps in survey
locations, areas of high biodiversity, coverage of areas of high biodiversity by the
system of protected areas, habitat specificities of different species, human pressure,
etc. Over some 100 distributional maps of several hundred species were produced,
which revealed the following:

1. Surveys did not cover the island systematically, neither in terms of geographical
distribution. nor in quality and intensity, but tended to be concentrated in some
I ma1l11y protected) areas.

:2. It was unclear to what extent gaps in the distributional records represented
areas where the species in question is not present, whether there was no suryey, or
whether there was a survey which failed to report the species.

:3 . .\ilany geographical references were inaccurate.
-L :-'pecies identification was unclear.
.J. There \\·t"-!·e errors in data compilation, data entr:y and data processing.
I). The results of recent unpublished surveys indicated that. with the possible

exception of lemurs and birds. the published database represents a misleading picture
I)f t lit' tnll' di<:"nutiol1 of many species.

WOl'kshop Pl'ocess

The worbhop opened with an introductory plenary session. An overview was
prl'C'ented of the workshop method. goals of the workshop, and descriptions of previous
r('~illllal PrJ()rJt\·-"ettin~workshops i:vTanaus, Papua :\ew Guinea. Amazon Basll1'

Following the mitia] plenary, breakout sessions were held for the thematic groups.
1'11l' "dml:' gl'OllP~ tbat had worked on workshop preparation through email and the
pi H \\"l're 3""embled in person to discuss the current "tate of knowledge for their taxa
or fil'ld. In these sessions. the data limitations discussed above were recognized, and
the cll'L'ision was made to proceed. in defining priority areas based on expert opinion.
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After the taxonomic groups had defined their priority areas, the groups were
dissolved and a plenary session held. In the plenary, participants agreed upon a
system of division for the island. The regions defined were North, East. South-East,
South, and West. Regional (or "integrated") groups were formed. Each regional group
was comprised of at least one representative from each ofthe taxonomic groups. The
taxonomic representatives then defined integrated priority areas for each region
based on criteria described below,.

Some of the regions contained priority areas that overlapped into neighboring
regions. In these cases an area might be ranked by more than one regional group.
Areas treated by more than one group were discussed and conservation and research
priorities defined.

Criteria For Defining Priority Areas
Criteria for defining priorities were specified for each group based on generic

guidelines. This system accommodates the different characteristics of the taxa invol
ved. For example, insects operate on different spatial and temporal sr.ales than do
birds or plants. An isolated crater lake with locally endemic species of fIsh requires
different conservation actions than a rare endemic lemur species which, though rare,
may be distributed over a large area. Details of the criteria used for each group are
given in the following results sections.

The generic criteria guidelines used were:

Biological Importance
Species diversity
DegTee of endemism
Phyletic diversity
Phyletic degree of endemism
Habitat diversity
Other criteria added non systematically included: flagship species. forms of rarity,

habitat threats, etc.

Conservation priorities
Need to establish a new protected area
Reinforcing existing conservation action and/or extending exisrmg protected areas
Program for sustainable development and regional management plans Work with

local cOllllllunities

Human pl'essure
Population density
Human population growth
Use of charcoal
Plantation of cash crops
Access (roads)
Other criteria added non systematically included: tavy, logging for fuel and/or

construction wood, collecting for trade of wildlife, tourism, etc.

I
I
I
I
I
I
I

I
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Priorities for Biodiversity Conservation in Madagascar
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Training, education
Other criteria added non systematically included: need for corridors, rehabilitation

of degraded forest habitats, etc.

Research priorities
Need for short-term inventories and unambiguous species identification
Need for long-term studies on ecosystem functions
Need for case studies on selected species and/or addressing questions of population

dynamics reproduction, species-specific habitat requirements, etc.
Other criteria added non systematically included: paleontological interest, ethno

botanical studies, consequences of tourism, etc.

These general criteria were adapted based on the specific needs of each group. For
instance, biogeographic and taxonomic interpretation of reptiles has to he completely
revised based on new information (Glaw and Vences, 1994; Raxworthy and Nussbaum
1996; Raxworthy, unpubl.). Therefore only representative subsamples of this group
were used and their distribution was analyzed and related to biotic as well as to abiotic
habitat characteristics. Information about invertebrates is even more rudimentary.
Aquatic systems require different treatment due to the habitat and taxonomic com
plexity involved. Plants were somewhat under represented (Le., there was just one
group for plants while animals have been subdivided and treated by several thematic
g1'OUpS I. Defining priorities for these groups were therefore based again on different
criteria. Despite the differences in criteria applied by the different groups, prioritiza
tion of geographical conservation and research needs were easily compatible.

Each priority area was ranked based on the selected criteria. The re~,..ional groups
completed a standardized form for each priority area. Each criterion was to be ranked
on i.l :;cale from exceptional to very high, high and fair. Unknown could Lllso be added
if required.

These criteria rankings were considered to generate an overall ranking for the site.
In most cases the different individual criteria rankings were correlated and thus it was
easv to a:;:;ign the overall priority rank for the area in question. In some cases there
IH'J'C' discrep,ll1cies 'e.g. relntively low species diversity but vel"}' high degree of
endemism. or very restricted range of threatened species!. These cases were then
ranked in relation to the other priority areas in the region.

WORKSHOP RESULTS

The results of the workshop, divided into Ta.xonomic Group findings and Regional
results are presented below.

Thematic (Taxonomic) Group Results
The first breakout sessions of the workshop generated ta.xonomic or thematic

priority areas. These are presented below by thematic area, with a summary of the
important biological results of these sessions.

Primate Report 48-1, June 1997
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Priorities for Biodiversity Conservation in Madagascar

Mammals
Together with birds. records for the geographical distribution of mammals are

among the most complete datasets for Madagascar's biogeography. Recent surveys
and new genetic methods for species identification and discrimination, however,
illustrated an urgent need to revise Madagascar's biogeography even for one of the
best known groups of mammals. For example, the taxonomy and distribution of some
small mammal taxa has just been revised (MacPhee 1987; Carleton et Schmidt 1990),
but still needs further substantial modifications (e.g. contr. to Goodman 1996). Even
current species identification and conservation classification oflemurs probably need
revision le.g. Daubentonia madagascariensis might be one of the last lemur species to
go extinct due to its high potential to adapt to habitat modification. In contrast, what
is now considered Miaocebus murinus probably consists ofor is sympatric with a large
number of other Microcebus spp. which are highly localized and thus might face an
immediate threat of extinction due to habitat destruction). In view ofthese uncertain
ties of species identification, inaccuracy of geographical records and others of the
problems listed above, the group decided to define the areas for conservation and
research priorities based on subjective expertise rather than purely stereotyped
overlays of geographical species records.

Criteria to define priorities were:
1. DegTee of endemism

al overall endemism
b) local endemism

2. Distribution (wide or localized)
3. Knowledge uf the species' biology
-1-. Threats

[11 total 76 species of 32 genera of all major taxonomic mammalian groups present
in .Madagascar were considered in detail. Table 1 summarizes the biological importan
ce of the sites identified to be of conservation and/or research interest. Figure 1 shows
thetr geogTaphicallocation and biological importance. All sites listed are considered to
be of conservation interest. The classification of research priorities takes into account
existing research activities. Because of ongoing research, sites such as Ranomafana (#
SJ or Beza .\1a11O.fa1y (#44b) are not listed as having high thereologicJ1 research
priority

Human pressure in general and forest fragmentation have been identified as
important threats for Madagascar's mammalian fauna. Conservation activities should
remove human pressure from the existing protected areas and establish corridors
belween protected areas.

I
I
I
I
I
I
I

Birds
Pnul'ity areas for birds were defined based on habitat types.
Habitat types were:
1. Evergreen wet forests of the east and the Sambirano

<\) altitude: 0 - .500/600 111

bl altitude: 5001600· 1500 m
l'J altitude: above 1500 In
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Priurities for Biodiversity Conservation in Madagascar

2. DrV' deciduous forests of the west, north of Morombe
3. Vegetation formations of the dry south
4. Wetlands
5. Coastal areas with

a) mangroves
b) shoreline
c) islands

It should be noted that the ornithological group considers lowland eastern rainfo
rest communities to extend up to an elevation of about 500-600 m. This matches the
conclusion arrived at by the botanical group and suggests that the biogeography and
classification of gross Malagasy ecosystems need revision with important consequen
ces for conservation (Le., if true lowland rain forest ends at an altitude of about
500-600 m. then the existing protected areas enclose next to none of this ecosystem).

Criteria for the classification of sites were based on:
1. Number of species known from the site
2. Knowledge about the habitat type in question
3. Extension of the habitat type
4. Quality / Disturbance of the habitat type
5. Representation in protected areas
6. Existing corridors between remaining habitats to allow species exchange

In total, 84 areas have been classified as having high biological importance and
being of conservation and/or research priority (Table 2, Fig. 2).

Reptiles and Amphibians
Compilation of biogeographic information and priority areas for reptiles and

amphibians was a challenge in particular. Intensive survey work over the last few
yeal'~ hadl'evealed an incredible number of new species and requires intensive species
descriptions and revision of biogeographic patterns for the next few years to come
le.g.. Raxworrhy and ~ussbaum 19961.

Due to the tremendous differences in survey intensity between regions. the thema
tic gToup applied two different sets of criteria to define conservatIOn and research
priorlries:

1. Well-known sites
ill clegTee of endemism
b 1 hab itat type
C) altitudinal zonation

:2. Poorly known sites
;11 \'egetation type
bI topography
C) geological formation

The group also combined several sites into larger zones considered to represent a
biogeogl'aphical unit. Among the better known areas, this approach resulted in
delimitation of 18 priority areas. Six regions were considered to be known too poorly

Primate Report 48·1, June 1997
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to assigl1 conservation priorities. They were automatically considered for graded
research priorities. The regions and their classifications are listed in Table 3 and
shown in Figure 3.

Invertebrates
Given the lack of comprehensive systematic surveys across the island, the experts

decided to classify gross habitat types based on vegetation cover and geology using the
data provided by Du Puy and Moat (1996). These habitat types were considered as
being characteristic for specific invertebrate assemblages. This procedure implies that
the same habitat types contain similar sets of species in different localities. This may
underestimate local endemism. But given the enonnous number of invertebrate
species and the relatively small number of surveys, necessarily covering often only a
ta"onomic subset of invertebrates, the approach is cautious and least likely to intro
duce major errors in the conclusions.

The following vegetation formations were distinct:
1. Sambirano
:2. Evergreen wet forest of the east
3. Semi evergreen eastern forest above 800 m
4. Littoral forest
:3. Dry deciduous forest of the west and on limestone
6. Dry forests characterized by Didieraceae and Euphorbiaceae
7. Dry scrub

Dunes and mangroves have to be added to the list but have not been considered
due to the almost complete lack ofdata. Forests above 1800 m were also not considered
as chey do not seem to be under high human pressure and thus there may not be a
need for immediate conservation or research action.

Representative areas of the remaining seven different vegetation types were iden-
tified and evaluated based on:

1. Species richness
~. Endemism
:3. Threats
..L The need for protection

Research priorities were defined based on the temporal or geographical extension
of gaps in survey work. The longer the time interval since the last survey has been
t:LlITied OLlt and the larger the area for which no information is available, the higher is
the need for research in that area. Sites for conservation and research priorities are
listed in Table -1. Their locations and biological importance are shown in Figure 4.

Aquatic ecosystems (freshwater)
Priorities defined by this thematic group are based on ana1::'Ses on the level of the

ecusvstem rather than on single taxonomic subgroups. Freshwater ecosystems consi
dered here are creeks and rivers, lakes and swamps. Mangroves were considered in
::iOllle cases. but it had been decided during the preparation of the workshop to
COllcentrate on freshwater aspects. In general. protection of freshwater ecosystems is

I
I
~I

I
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extremely limited in Madagascar. Given the low representation of aquatic ecosystems
in the existing protected areas, the group called for protection of all sites listed, even
though conservation priorities were graded and the biological importance varies
between sites <Table 5, Fig. 5),

Special attention has been drawn on:

1. Crater lakes such as Mont Passot on Nosy Be (#6), which is only poorly known,
but probably contains many endemic species

2. Lakes under substantial human pressure due to extension of agriculture, such
as Lac Kinkony (#1)

3. Mangroves of the west coast suffering from over exploitation from industrial
fishing operations

4. The upper and middle parts of some of the eastern rivers are still surrounded by
primary forests. There, biological diversity and local endemicity is still very high. This
can only be maintained by protecting not only the watercourse but more important
the primary forest around it. Any degradation of the forest has immediate consequen
ces on the watercourses originating there or crossing it.

Plants
Like the group treating aquatic ecosystems, the botanical group had not been

subdivided into taxonomic subgroups. Therefore, the analysis started out on an
eco~ystem level delimiting:

Crit cria for conservation and research priorities were:

1. The primary vegetation formations of Madagascar
:2. Establishing an altitudinal and latitudinal zonation of these formations
3. Determination to what extent the different vegetation formations are located within
protected areas

The ecosystems distinguished by the group are marked with different letters in
Table G and Figure 6. Based on floristic composition the eastern rainforest was
subdivided at altitudes oCO - 500 m, 500 m - 1200 m, 1200 m . 1900 m and above 1900
m. This represents a different altitudinal range of vegetation classitication than
recognized so fm: As a consequence, very little true lowland rain forest i~i represented
in protected areas (see "Birds" l.

In addition to the basemaps. this group intensively used the vegetation maps of
Faramalala (1995) and Du Puy and Moat (1996>. Du Puy and Moat base their
vegetation classification on the underlying geology. The result differs somewhat from
the classification based on altitudinal gradients, but their recommendations are very
similar.

I
I
I
I
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1. r~j()l()gicaI importance. based on:
u J number of endemic species
b) rare species
cJ threatened species

16 Primate Report 48·1, June 1997



- -- ----- -- - -----------------------
Priorities for Biodiversity Conservation in Madagascar

2. Existing protection of the site
3. Intensity of threat by the human population
4. Knowledge about the flora
5. Representativeness of the area for a given type of vegetation

Paleontology
The goal of this group was to summarize the existing knowledge about biological

diversity in the past, historical biogeography, and human activities since the arrival of
man on Madagascar. This information should help to come to a better understanding
of the anthropogenic and natural processes involved in the reduction ofMadagascar's
biodiversity and help define conservation of historical documents (Fig. 13).

17
BESTAVA~ABLECOPY

The sites and regions ofbotanica1 interest are listed in Table 6 and shown in Figure
6. Apart from these regions, the group identified four localized types of ecosystems
which deserve further attention. These are:

Gallery forests of the south and west
Dunes of the south
Inselbergs of the central high plateau (Ferritin ofAntananarivo and Fianarantsoa)
Wetlands

Definition of conservation and research priorities for specific sites is based on:
1. Presence of Holocene remains
2. Presence of archeological remains
3. Presence of subfossil of species still living on Madagascar
4. Potential for tourism
5. Vulnerability of the site due to development activities

Soc io-economy
Apart from intimate knowledge of various partiCIpants on specific regions or

specific issues. such as peculiarities of regional economy, poverty, traditions, seasonal
and permanent migrations, analyses of the socioeconomlc group WE're based on
mapped information of:

POpu!utlOn density
Changes 111 population densities between 1975 and 1993
Roads
Utilization of different types of energy
~tll'face of cultivated land
Types of crops

Based on these different types of information, the most important factors threa
tening natural ecosystems were derived and are specified in Figure 8 as:
1. Wood lIsed for

al cooking
b I construction

2. Cash crops
3. Subsistence agriculture
4. Fire

Primate Report 48-1, June 1997

I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

I
I
I
I
I



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Priorities for Biodiversity Conservation in Madagascar

a J gTass fire, related to ranching of cattle
b I forest fire, related to agriculture I ta\y')

S. Illegal forest exploitation

Summary for Thematic groups

In the early stages of the workshop there was major concern about the relevance
of the results to be obtained during this workshop due to the data issues described
before. However, as the workshop progressed, an impressively uniform picture emer
ged despite substantial differences between the thematic groups in data quality, data
quantity and criteria applied to define geographical conservation and research priori
tie:;. Equally impressive was the collaboration of the participants, Different groups
die! not insist on resolving minor discrepancies between their results, but rather
integTated their results to achieve a larger consensus on the overall biological im
pOl'tance, conservation and research priorities for Madagascar,

Several groups revised the classification of eastern lowland forest and assigned it
a cut-off at an altitude of about 500-600 m above sea level. This was done inde
pendently by the groups for birds and plants and lowers the upper altitudinal limit of
lowland forest by several hundred meters. _-\s a consequence almost no forest commu"
nity to be classified as eastern low altitude forest remains and is included in the
protected areas system (see also Du Puy and Moat 1996),

The classification of communities differed slightly between taxonomic groups, The
bire! group distinguished only three altitudinal divisions, while the plant group had
foul'. This classification originated from subjective community classification and may
be linked to the situation, that lat least in other parts of the world) bird communities
are more closely associated with habitat structure than with floristic composition.
Thus, floristically distinct plant communities may still have similar bird species
<t,.;,.;uciated with them, Another example is provided by differences between the bird
2TUUp and the group prioritizing areas for im"ertebrates, In western ~Iadagascar t::2
hird s'TOllp distinguished only t\vo dry \"egetation types: dry deciduous forest al:d
\'t'getation formations of the dry south. The latter consists of two subtypes distingl.l;~

hed h\' the invertehrate gTOUp as dr~' scruh and dry forest characterized b': Didierace",e
"\1HI Euphorbiaceae. The distinction by the im'ertebrate group is real and is based un
,'-'l".t. Igy and \'t'getation type. But possibly for historical reasons or the reasons outlined
<ihm t', this distinction is not ref1ected in bird communities nor in the composition of
lell1u r sjwcies assemblages.

ThesL' arL' just two examples to illu::trate that it is not to be expected thdt
l"llll1111ul1itv identifications coincide for all different taxonomic gToUpS Rather, the
j}rL':)cnt biogeogTaphical pattern has to be seen as the result of complex historical
hli)~engl."aphical processes of extinction and colonization over which the present
(',u!ogical constraints of the species habitat specificities are superimposl~d.

The interaction between se\'eraJ types of communities and taxonomic groups
hL'('allle most \'isible in the work of the aquatic group, High quality of the aquatiC

I
I
I
I
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freshwater systems is linked ultimately to the persistence of primary forests around
them. It is clear that any protection of freshwater aquatic systems can only be
achieved through protection of the surrounding areas, which in turn are likely to have
high species diversity and degree of endemism.

:\lmost all gTOUps drew attention to the lack of data from sites outside the protected
areas. Yet. some of these sites are likely to harbor extremely rich biological communi
ties of high endemism or remnants of previous diversity. Areas include the south and
southwest, but also the fragmented landscape on the high plateau and littoral forest
along the east coast. Thus, there was an urgent call for extension of the protected area
:5ystem, and also for extended research in the neglected areas outside t.he protected
areas.

Regional Group Results

The priority sites defined by the integrated groups are listed in Table 7 and shown
in Figures 9 - 13.. For logistic reasons, sites were treated separately by regions. This
led to some overlap, i.e., the same site has been treated by two different groups, such
as where the southern region borders on rain forest in the east and on dry deciduous
forest in the west. Redundancies are noted in Table 7. They do not affect the main
conclusions and recommendations. Regions are labeled by letters in front of the site
number. The various forms of human pressures are not listed in detail in Table 7.
Human activities and their consequences do not lend themselves to classification in
schematic categories easily. Poverty, for example, can imply high pressure on the
remaining natural ecosystems. But it can also represent reduced means for forest
clearing and thus actually represent low impact on natural resources Ferraro, un
pubL ms '.

Except for the dry forest ecosystems of the north, this region is fairly well covered
h\' pI'otected areas. There is still forest left which links the present protected area

Integrated g'roup North <Labels N-... )
The northern pan of :\ladagascar is considered a high priority area almo::" in its

elltHy. Tim; reglon contains the highest habitat and species diversity of the whole
j"Lind. It is one of the two zones of intensive exchange between dry and wet forests.
,\t the same time it is a region. which contributes substantially to the gro::,s n~Hional

iih'"me tlmmgh its fishing industl-Y, m1l11:1g and cash crops. Therefore.. ,t Ie,l."[ parts
uf [he regjon are under substantial human pressure.
:-'L1i 11 recommendations are:
l. To presen'e corridors between the various protected areas (integration of priority
sHes :\-1 to :\-41;
:2, To protect the corridor of forest between the humid forests of the east 3.nd the
Salllbirano and deciduous forests of the west I between N-04 and N-05 etc, as indicated
Illl Fig. 12 1:

') Protection of the deciduous forests of the northeast as they represent a peculiar
t:'l'('~\'stel1l and need protection urgently I such as Daraina: N-14).

I
I
I
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system. But it will be of utmost importance to add some official and effective protec
tion to the existing corridors to avoid insularization of the protected arew:: in the north.

Integrated group East (Labels: E-... ) and South-East (Labels: SE-... )
The groups defining priorities for the eastern humid forest were most concerned about
the increasing fragmentation of the eastern forest and the almost complete lack of
protection for true lowland rain forest and littoral forests along the east coast.
Main recommendations are:
1. Protection of lowland rain forest, littoral forest and adjacent wetlands such as, e.g.,
.'v1anombo (SE-I0), ~1idongy (SE-8) and Mandena - Sainte Luce (SE-51. In the
southeast some of the littoral forests around Fort Dauphin (Taolanaro) are threatened
by mining for titanium-rich sands. It is unlikely that these forests can be restored by
whatever means after exploitation.
2. To preserve or create protected corridors between the various protected areas, such
as between Ranomafana and Andringitra (E-19a and SE-11):
:3. Protection of high altitude ecosystems (protection of watersheds and unique ecosy
stems which are little known);
4. Consequences of increased tourism and trade of native plants and animals have to
be monitored (e.g., Perinet).

So far. research in the east also concentrated on protected areas, leaving huge parts
of the eastern rain forest biologically unknown (e.g., SE-07; E-16, E-18)' Here as well
as in other areas (shaded grey in the Fig. 11 - 13) research has to be intensified outside
the protected areas system.

Integrated group South (Labels: S-... )
The south has very few protected areas and relatively little is known about these
ecosystems. As sites and actions of prime priority were identified:
1. The forests around Tulear. threatened by charcoal production
~, Tile interL1l'c between eastern humid and southern dry forest around .-\ndohahela;
"illll!;lr to the situation in the north, corridors of protected areas between the eastern
~llld "1111 thern \'egetatinn formations should be created wherever possible.

Till.' l't:g'!l III ~lr'HlI1ci L,lC TSlInanam petsotsa
.t Till' Fllre"t ,d' :\likea
:') (;allen' forests, dunes and Inselbergs should receive special attention as unique
l'CIl"v"tems distributed rather patchily over the high plateau and in the south.
I) The south has a high potential to develop tourism. Since this is a very fragile
l'co"v"tem. this has to be done in a very cautious fashion.
-;- Trade with native plants and animals represents a substantial threat

Integ1'ated f:,'l'oup West (Labels: 0·... )
Rel'tlmmendations for this region were least specific. This is due to the fact that

\'er~'little is known about this region, it is or has been heavily degraded and some large
tracts of forests' such as Bemaraha 10-5], Ankarafantsika [0-1 J I are formally protec
ted. However. recent research revealed local endemism yet unrecognized and this calls
for inl'reased protection awareness until more information is available.
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The remaining forest is under considerable pressure for clearing for subsistence
agTiculture and logging.

Recommendations for this region are:
1. Integration of the existing reserves and remaining tracts of forest into a large scale
management plan. This applies to the region between Bemaraha \0-.5, and the forests
of :\Iarofihitsy 1.0-91.
:2. Important parts of forest are highly threatened but not protected (Menabe: Forests
between R8 Andranomena and the Tsiribihina River: [0-7/), forests and lakes be
tween Bemaraha and the Tsiribihina River [0-6]).
3. Coastal areas require intensive protection (e.g., Baie de Baly: 0-2),

Summary for Regional Groups

Some conclusions from the regional groups require further explanation. ~10ntagne

des Franc;:ais IN-16) and Anjohibe (included in 0-15) are important paleobiological
and archeological sites and thus receive high priorities based on other criteria than
sites where criteria were based purely on biodiversity. Other sites may bl~ of paleonto
log'ical interest as well as of importance based on their present biodiverSity. These are
sites such as A.nkarana (N-15) or Lac Tsimanampetsotsa (8-3).

Some marine environments have been included in the list of priority sites despite
the original intention to treat those separately. They include sites such as the islands
off the northwestern coast of Madagascar (N-18, N-19) which are important for birds,
the Baie of .-'\.ntongila (included in N-IJ as important place for marine mammals and
part of an integrated approach to protect a whole region, or the mangroves of the
Rivers Loza (included in 0-15) and Manombolo (included in 0-6).

RECOMME~DATIONS

Cunsidering both the regional and thematic group findings. some of the most
sigl1ificunt recommendations of the workshop are:

1. :\ibn\' areas of outstanding biological importance with exceptionally high re
:-il'<lrch and conservation priorities are located outside protected areas. Thus, the
jJmtect.ed area system needs to be extended. So far, most research and conservation
,lction concentrated on the existing protected areas. This ignores many aspects of
pill ellt iaIlv \'erv high biological interest (examples: almost the whole of the south and
southwestern part of },ladagascar, many coastal areas i. Thus, a system for biolOgical
re"t!al'Ch outside protected areas needs to be developed.

~. Furest fragmentation threatens all forest ecosystems. Corridors of protected
areas between remaining blocs of forest and between existing protected areas are
n'ljuired to maintain gene flow and exchange of species (e.g. northeastern region:
:>lananara-:>Iarodntsetra-Sambirano).
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3. T:V'pical lowland eastern rain forest is now considered to extend only up to an
altItude of about 500-600 m. This new classification reduces the potential surface for
this type of unique ecosystem substantially and thus any remaining lowland evergreen
rain forest needs immediate protection.

-1. Littoral forests in the east represent unique ecosystems which are highly
threatened but insufficiently protected yet. Other unique habitats not sufficiently
included in the present system of protected areas are dunes, wetlands and inselbergs.

:'). The institution of several reglOnal and a \"ational Museum of ~atUl'al History
has been recommended.

III. CONCLUSION

The :'v1adagascar Priority-Setting Workshop was the first step in planning of the
Madagascar's PE2 and GEF programs. The POPp, a series of donor and executing
agency consultations, and government working groups were used to complete the
design of PE:2. PE2 in its final form is a $155 million, multi-donor effort, to which the
GEF is contributing $21 million. The priority-setting workshop has had a fundamen
tal impact on both the PE2 and GEF programs.

The workshop finding that major research priorities in biodiversity existed outside
of the protected areas has lead to a :32 million program in biological inventory to be
funded by GEF While the workshop explicitly did not address marine areas, workshop
findings that marine areas are understudied contributed impetus for a parallel rapid
assessment progTam for marine and coastal em'ironments. Thus, workshop recom
mendations on research needs have lead directly to $4 million in new funding for
research on biodiversity in Madagascar over the next five years.

;\'r!wp" t he most dramatic imp;lCt of the wor~:shop resulted from the finding that
Ili,,;,lr b\()di\~'l'sit\· pric\rities fell ollElde of current protected areas programs. This
le~\c1 to a major initiative within PE:2 to address forests outside of parks and reserves.
'1'1:" !"l':,UUl'l','S directed to this effort a.mount to approximately $44 million and fall into
t \'. ,'d t ":';' 'l';l''; - t [w:,e directly applil':: to forest mJnLlgemen t, and those ilpplied to the
lW\\, l{e,~ional :Vlanagement Approach to consen·ation.

The forest management component of PE2 amounts to almost $30 million over 5
.vears, :Vlajor elements of this effort are ilwentory and zoning of multiple-use forests.
lTt<ltion of 300,000 ha of new parks and reserves. and placing 580,000 ha of multiple
lise fine'::'t under management, Because legal protection in :v1adagascar is only on
papel'. the area to be put under management is most sig11ificant. 580,000 ha is about
1;) Ill' the remaining forest in Madagascar and about half again the area currently
t11\<ll'r dfeeti\'e management in parks and resen·es. Since currently no multiple-use
ful"t,,;t i:i under improved management. thi:i is a watershed in protecting forests outside
of parks and reserves.

Primate Report 48-1, June 1997
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Priorities j(Jr Biodiuersi(v Conservation in Madagascar

Workshop results have been used to prioritize the multiple-use forests that will be
managed under this component of PE2. This means that the highest-priority forests
for biodiversity will be the first forests managed under the GEF-supported portion of
this program. They will also be the first considered for upgraded protection. Mana
gement will include biological inventory and the protection of key biological areas.
Since these forests are currently subject to random destruction, this will make a major
contribution to conserving areas outside parks identified as high pnority by the
workshop.

The regional approach to conservation was the most innovative component of PE2
influenced by the workshop. Regional management is a new approach to conservation
developed during the POPP While efforts in the past had focused on a few highly
threatened parks, the workshop results helped create recognition of the need for
regional connections between high-priority areas. The regional approach was de
sig11ecl to address this need and to create a more cost-effective approach for addressing
the root caUi;es of conservation problems.

Regional management includes efforts to localize tenure decisions. coordinate
government and the private sector for regional environmental problem solving, and
e"tablishment of a pool of funds for innovative regional solutions. Initial funding for
the effort is ;31-l: million over five years.

The workshop results also had a direct impact on the protected areas component
of PE:2. This component will use workshop results to prioritize parks for manage
ment. Under a portion of the program supported by GEF, workshop priority areas not
supported by other donors will be brought under management. High workshop
priorities will be giwn management plans, trained personnel and equipment under
the C~EF component.

This is especially important for biodiversity, because government priorities might
not have extended to these areas for years. Government parks priorities are based on
tourism potl·mia!. cultural value, scenic attributes and other impurtant factors in
addition to blUdiwrsity. The GEF program will ensure that high biodi\'ersity priority
~In'as recel\"t' attention at the same time as these national priorities are met.

()I Ihl",·:·;,~!J(li' :'l'L'OllllllenClations which have not been addrt':'sccl m PL~, the
l'!'t'atlOn ul national and reglonalll1useums of natural histor:,: stand OUI. The work
"hup had recommended the formation of several museums of natural history. :vIada
g~l"ear. despite the \'alue of its biodiversity, has no natural history archives of interna
li(lll<ll caliber. The absence of response to this need in PE2 is probably reflective of
donor reluctance to contribute to pure research. It is perhaps surprising that GEF did
nut provide :,ome :,upport for this effort.

\\11ile much is left to be done, the :\1adagascar Priority-Setting Workshop has
inf1llenced conservation planning in Madagascar on an unprecedented scale. Tens of
miJlions of dollars in directly responsive and innovative progl'ams have gTown out of
lhe initial workshop results.

I
I
I
I
I
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Priorities for Biodiversity Conservation in Madagascar
--- - -_.------ ----------------

The challenge now is to implement these new programs in a way that equally
changes field conservation in Madagascar. Field programs must increasingly incorpo
rate scientific priorities. Biodiversity must be kept at the top of the agenda in
innovative new programs. Compatibility of multiple use of forests and biodiversity
must be demonstrated in ways which have failed in temperate areas. And institutio
nal capacity to manage forests inside and outside of parks must be strengthened on a
scale newr before achievable in .Yladagascar.

These challenges are immense, yet within reach. A concerted, collaborative effort
between :-TGOs, government and donors should make these planned conservation
efforts for :v1adagascar a reality. Future scientific priority-setting, innovation, and
cooperation will ensure additional progress in the conservation of what has endured
as a naturalists' promised land.

Primate Report --lS-l, June 1997
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Priorities for Biodiversity Conservation in Madagascar

I. INTRODUCTION: Le role de l'etablissement des priorites sdentifiques
pour la planification de la protection de l'environnement a Madagascar

L'etablissement de priorites scientifiques revet une importance exceptionnelle a
.\iIadagascar. La selection des forets malgaches qui doivent etre prioritaires en matiere
de protection est une question d'interet international. Quelques douzaines de cher
cheurs malgaches et internationaux travaillent contre la montre pour apporter des
precisions sur Ie profil de la biodiversite dans l'ile. II est imperatif que ce:5 connaissan
ces soient incorporees a la planification de la protection de l'environnement. Or,
jusqu'il recemment, aucun effort direct n'avait ete realise pour faire inc lure I'ensem
ble de~ cOllnaissances scientifiques actuelles dans la planification de la conservation
pour Ie pays. En avril 1995 s'est tenu aMadagascar un atelier qui, pour la premiere
rois, a abollti aun ensemble concerte de priorites nationales en matiere de biodiversite.
Les resultats de cet atelier se sont reveles essentiels a la planification des nouvelles
mesmes aprendre pour faire face aux graves menaces pesant sur les fOreLs malgaches.

Si l'etablissement des priorites est aussi indispensable, c'est qu'il est d'une im
portance internationale pour la biodiversite, Madagascar est considere comme la
premiere priOl'ite au monde en matiere de conservation de la biodiversite i. Mittermeier
19881. Le biote de I'ile se caracterise par une endemie extremement elevee,
consequence de dizaines de millions d'annees d'isolement evolutif. Ce niveau d'en
demie va bien au-dela de 90 lie pour la plupart des taxons biotiques (voir p.ex. Jenkins
1987; Goodman et Patterson 1997; Louren<;o 1996). L'endemie des ordres superieurs
est aussi considerable a Madagascar, ce qui rend exceptionnellement interessants
meme des taxons d'une moindre diversite, Le pays abrite plus d'informations gene
tiques par unite de superficie que nulle autre region du globe. La perte d'un hectare
de foret a un effet beaucoup plus negatifmarque sur la biodiversite globale lorsqu 'elle
~e produit a .\iIadagascar que n'importe OU ailleurs sur la planete.

Les fon~ts de :v1adagascar reculent devant l'agriculture sur brulis. Ie paturage
i l1l'f)J1 t rede. l'exploitation forestiere, la production de charbon. la chasse. ]a cueillette
dt,>, plante,.: urnementales et route une serie d'autres problemes. D'apre~ les esrimc1ti
fill"; concernant la dest~'uction des forets, jusqu'a 80 ':"'r du couvert forestier primitif a
di,.:paru dans ies 1300-:2 000 ans precedant l'arrivee de l'homme, et cette destruction
~L' i)fl1ll""1I11. ~ellt'ralement ,.;ans aucun controle, aujourd'hui encore I Green et SUS"I;,~1t1

I~I~I(). :\ L'i.~OIl et HOl'llmg 199:3!. Cette degradation troU\'e sa source dan:; !a mall \,use
"ituation economique de Madagascar. En depit de ses ressources nature lIes. :\1adaga
SCal' est rUll des pays les plus pauvres du monde, son revenu par habitant n'etant que
de 190 dollat's par an. L'agriculture (essentieIIement Ie riz, Ie cafe et la \'anille)
repl'l!senre pres de 80 c{ de l'economie malgache. La lente croissance de ces secteurs
a donne lieu ades difficultes economiques et aune forte contraction du budget affecte
au de\'eloppement economique et aux services gouvernementaux de base.

La planification de ia conservation a suscite une reaction spectal.'u!aire a ce~

lWSf Ii IlS de con~ervation. L'etablissement de priorites a Madagascar a f ui\'i un cycle
cle pres de qLlatre ans, qui a commence avec la Conference sur la consenation pour Ie
dl'\'l'!0Plwmell t ell 1985 : .\1ittermeier et al. 1987; Jenkins 1987; Rakotovao et aI. 1988:

I
I
I
I
I
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Priurities far Biadiuersity Canseruatian in Madagascar

~icoll et Langrand 1989), pour continuer avec Ie Plan national d'Action Environne·
ll1entale (PAE) en 1989-90 et plus recemment Ie Programme Envirollnemental 2/
Fonds pour I'Environnement Mondial (PE2/FEMJ de 1995. A la suite des exercices de
planification de 1985 et 1990, d'importants bailleurs de fonds ont accepte de financer
nouvelles activites de conservation (Kull 1996). Dans chaque cas, cette reponse des
bailleur de fonds a conduit a la necessite de reevaluer et de planifier apres quelques
annees d'execution. Cette necessite a ete tout recemment prise en compte par
I'exercice du PE2/FEM.

Le present document expose Ie role de I'atelier sur I'etablissement de priorites
scientifiques dans Ie processus PE2/FEM de Madagascar. II presente une synthese de
I'exercice du FEM, examine en detail Ie role, les methodes et les resultats de l'atelier
et conclut en decrivant l'impact de ces resultats sur la planification de la conservation
a .'vladagasl'ar.

PLAN NATIONAL DE CONSERVATION ET PE2

Le Gouvernement malgache a mene a terme son Plan national d'.\ction Environ
nementale I PAE) en 1989. Dans Ie cadre de ce plan, I'Association Nationale pour la
Gestion des Aires Protegees (ANGAP) et 1'0ffice National de I'Environnement (ONE i

ant ete crees pour doter la Direction des Eaux et Fon~ts (DEF) de moyens supplemen
taires. Des nouvelles institutions et procedures environnementales ont egalement ete
mises en place. Le PAE a accorde une priorite elevee ala protection de Ia biodiversite
movennant un systeme d'aires protegees prioritaires et l'aide des 01'\G5 au develop
pell1ent des communautes avoisinantes. Le PAE a mis sur pied un cadre institutionnel
et une nouvelle gamme de moyens institutionnels a Madagascar. Ces institutions,
notall1ment 1'0NE, I'A.l.~GAP, la DEF, et I'Association Nationale d'Actions Environne
mentales ont ete mises a l'eprevue, depuis plusieurs annees.

Le Plan d'Action Environnementale et Ie PE2 qui lui a succede sont des program
mes finances par plusieus bailleurs de fonds et coordonnes en vue ce la protection
el1\"]ronnementale de :\ladagascar. 11s sont I'aboutissement des efforts faits par les
hatlll,tlrs de fonds actuels pour proU~ger I'environnement et la biodl':ersite dans Ie
!),i\- 1)<111:' IL· l'adl'l' elu PE:2 . .'vladagasl'ar recevw des bailleurs de fone,:. 1.5.3 millions
de clullal':; l'1I l'll1q an,;. a des fins de protection en\·ironnementale.

Le premier plan. Ie PAE, avait adopte a l'egard de la protection de ]a biodiversite.
lIlle approche claire et ponctuelle. C'est ainsi qu'un petit nombre de rt?:ierves haute·
l11l'llt prioritaires avaient ete designees pour des travaux immediats. Dans chacune de
ccs reserves une initiati\'e a ete engagee avec un financement des baillt~urs de fonds
pOllr reduire In destruction de l'habitat.

Les progres realises dans Ie cadre des activites du PAE sont de\'enus evidents
lorsLjue Ie PAE a pris fin et que la conception du PE2 a commence en 19~14. En meme
temps. :\ladagascar avait soumis une importante demande d'aide de fonds au Fond
pour I'Environnement ~10ndial pour ses activites de protection de la biodiwrsite. Le
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Priorities for Biodiversity Conseruatwn in Madagascar

Gouvernement et Ie FE:v! ont decide que, dans Ie cadre de Ia preparation du projet
FEM, il faudrait realiser une evaluation majeure des priorites scientifiques et des
priOl'ites de protection de l'environnement.

Un processus unique a ete mis au point pour la conception du projet FEM qui
integrait les prim'ites scientifiques et nationales et Ies priorites des parties prenantes
Ce processus est venu a former partie integrante de Ia conception <:Iu PE2 et a
beaucoup contribue a la redefinition des approches applicables a Ia cons(~rvation de la
biodiversite a :YIadagascar. La suite du present document examine Ie role que joue
l'etablissement des priorites scientifiques dans ce processus,

CONCEPTION DU PROJET FEM

La conception du projet FEM aMadagascar a commence par une demande d'aide
de l'Office National de l'Environnement (ONE) qui souhaitait soumettre une propo
sition au FEM. ONE, Conservation International (Cn, PNUD-FEM et un comite de
pilotage se trouvant dans Ie pays ont collabore a Ia conception d'un processus qui
devait deboucher sur la soumission d'une proposition au FEM. Ce processus devait
permettre de creer un terrain d'entente entre chercheurs, organismes gouvernemen
taux, utilisateurs des ressources, ONG et donateurs. II comprenait deux etapes. La
premiere etait l'etablissement de priorites scientifiques a travers un atelier d'experts.
La deuxieme etait un processus participatif d'etablissement des priOl'ites qui tient a
la fois compte des conclusions scientifiques et des priorites des intervenants Iocaux.
La premiere etape reposait sur une methodologie connue. La deuxieme etait specifi
quement adaptee au cas de Madagascar.

Description du processus de conception

La premiere etape - etablissement de priorites - s'est inspiree d'une methode creee
par Conservation International pour determiner les priorites scientifiq l\l:S en matiere
de protection de la nature. sur la base d'inforrnations techniques de pointe et d'avi::,
el'experts I Olivieri et al. non publiel. La methodologie de base des Ateliers d'Ihablisse
l1lt'nt des Priorites Regionales a ete d'abord mise au point avec l'Atelier de Manaus
1990, pour Ie Bassin de l'Amazonie. Lars de cet atelier. les specialistes les plu::,

eminents de l'.-\mazonie ant ete reunis pour definir les priorites de protection environ
l1ementale dans l'une des [orets tropicales les moins connues et dont Ia regression est
1'1 plm; rapide. Ces equipes d'experts groupes par discipline tmammalogie, ornitholo
gll'. hlltaniqlle. etc.' ont cOl1signe leurs donnees techniques concises sur des calques en
jJdplL'r \'egetale~ [iees a des cartes de base. Les criteres specifiques et Ie classement
ell'S zones prioritaires ont ete determines par les membres de chaqw~ equipe. Un
~.\'~ti·llle cl'lnformation geographique (SIG) rattache aune base de donn,ies a ete cree
pOllr permettre ell' combiner les donnees des cartes etablies par l'atelier et celles des
L'~lrt es man lIscrites dressel's suivant diverses echelles et projections. C' est ainsi que
elL-" clOnlH?eS telles que les priOl'ites en matiere d'aires protegees, on1. ete pour la
pn'llliere fOls reportees sur une carte de base representant l'ensemble ciu bassin de
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Priorities for Biudil'I!rSity Conservation in .'vfadagascar

L\mazonie (region composee de plusieurs pays l. Cette methodologie a ete depuis
c: l1firmee et perfectionnee par plus d'une douzaine d'ateliers organises sur d'autres
pa.ys. notamment l'Atelier de Madagascar (Olivieri et al. non publie).

L'element determinant d'un atelier sur l'etablissement des priorites est Ie proces
~''':,; de recherche d'un consensus, reposant sur les connaissances spE'cialisees des
h: )logistes charges de travaux pratiques dans la region. II peut arriver que les
c:-.ercheurs aient des competences specialisees uniquement sur certains taxons ou
a:::es geographiques de la region: de la synthese des connaissances et dE' l'experience
C::o ~:ombreLlx chercheurs naft une comprehension plus parfaite de la region dans son
e::-emhle, Ce reelteil de donnees represente ainsi la synthese la plus complete des
C1 :; Ill:'es scienti fiq LIes connues sur la region,

La deuxieme etape de la conception a rec;u Ie nom de Processus Participatif de
Definition des Options et des Priorites (PPDOP). Elle a ete conc;ue aIors que se tenait
L,relier sur l'etablissement des priorites scientifiques, en avril 1995, Une equipe
formee de deux consultants et un Comite directeur compose de I'ONE, de l'ANGAp,
dL: P~UD et de CI ont collabore a la conception de cet atelier. Le PPDOp, tel qu'il a
ete finalement etabli, faisait intervenir toute une serie d'acteurs a un processus en
pillsieurs etapes, II a contribue acreer un consensus parmi les experts durant l'atelier
sc:entifique, et a offert aux intervenants un dispositif leur permettant de participer a
l'""xamen des theses sociaux et de la programmation.

Le PPDOP s'est deroule en trois etapes :

L'etape 1 a pris la forme d'interviews avec les intervenants locaux afin d'identifier
Ie" prohlemes environnementaux et les solutions possibles. Ces travallX ont tenu
cc'mpte des priOl'ites nationales et regionales et des principaux secteurs identifies par
Lirelier scientifique.

L'erape:2 a consiste en diwrs ateliers locaux a niveau regional. org,tnises Cl\'ec la
P":l':lClpation des princlpaux inten'enants de l'Etape 1, pour miellX dasser par ordre
p: :' ll'itaire les problemes et les solutions possibles,

'.'dajW :; a houde Ie processus ,wec un atelier national qui a fait ]a synthese des
l'ec,tllats !'l'glOllaUX en consultation avec les principaux decideurs n3tionaux inte
rt'~,::es.

C'e processus en trois phases a engendre une serie de recommandatiolls fondamen
t,Lc'ment differentes de celles elaborees au meme moment pour Ie PE2. L'approche
eli:" progTQmmatique" resultant du PPDOP classe d'abord par rang de priorite les
p!,blemes et les solutions. puis eIabore une solution institutionnelle coordonnee en
fc::dioll de ces priorites, Elle differe de l'approche dite " institutionnelJe ", qui a de
~L:',ie par Ie PE2. en ce sens que celle-ci definit d'abord les besoins institutionnels puis
Ie:' "lpplique aux problemes constates,

Primate Report-lS-l. June 199,



I
I
I
I
I
I
I
I
I
I
I
I
I
I

Priurities for Biodiversity Conservation in Madagascar

Les parties prenantes interviennent beaucoup plus dans l'approche programma
tique, ce qui donne lieu it des mecanismes differents d'aide des bailleurs de fonds.
L'approche institutionnelle s'est accompagnee de problemes de coordination institu
tionnelle au COUl'S de l'execution du PEL Le gouvernement, ainsi que les bailleurs de
fonds, ont done appuye la prorogation du processus du PPDOP de maniere a tenir
compte de tous les elements et de tous les agents d'execution du PE2,

Au PPDOP venait s'ajouter toute une serie d'etudes speciales. Ces etudes ont fait
Ie point de la documentation et des rapports disponibles sur des themes revetant une
importance capitale pour Ie PPDOp, asavoir : Ie regime fancier, les cadres institution
nels, Ie financement des activites de conservation, les changements politiques
regionaux, et la decentralisation de la gestion des ressources. Les etudes devaient
fournir un recueil de renseignements plus facilement accessible aux participants du
PPDOP

Role de l'etablissement des priorites scientifiques
Lors elu processus de conception du projet FEM, l'etablissement de priontes

scientifiques a ete Ie point de depart d'autres decisions relatives aux priorites. L'opi
nion des experts sur les forets actuelles, les valeurs en matiere de biodiversite, les
pressions et la biogeographie ont fa~onne Ie reste du processus,

Les di\'isions biogeographiques definies dans l'atelier d'etablissement des priOl'ites
,.;cicntifiqucs ont permis de delimiter les regions etudiees par Ie PPDOP On a donc pu
<:lll1si etudier Ie caractere commun et multiregional des facteurs representants une
menace pour la biodiversite, d'une fa~on qui n'aurait pas ete possible si l'on avait
utilise des frontieres politiques.

Les conclusions thematiques de I'etablissement des priorites scientifiques ont sel"';i
it dassel' par ordre prioritaire les menaces aanalyser dans Ie PPDOP Les menaces qui
ont deborde les frontieres regionales retenues durant I'atelier scientifique ant ete
specifiquement abordees avec Ie processus du PPDOP

Les zones retenues par I'atelier scientifique comme presentant un interet de par
lem anthropi;;ation et leur biodi\'ersite ont ete testees et confirrnees dans Ie cadre des
,It!·lil'l"~ pI illtt'lYlew,.; organises pour ie PPDOP Les zones prioritaires nun l'omprises
t<ill~ k" jJdll'.~ dl'\dient Llu::;si etre eXJ.minees lars des consultations du PPDOP

La section ci-apres decrit la methodologie qui a produit ces resultat:; et decrit en
detail ces resultats eux-memes.

L'atelier sur l'etablissement des priOl'ites scientifiques s'est deroule en trois eta
pes: les tra\'aux de planification prealables a I'atelier, l'atelier proprement dil. et les
activitt;s de sui\-i. Le \'olet planification mis en oeuvre dans les six mois precedant

[I. ATELIEH SL'R L'ETABLISSEMENT DES PRIORITES SCIENTIFIQL'ES:
Yll>thodes et l'esultats de I'Atelier de Madagascar sur l'etabIissement de
pl'ioritcs I'cgionales

I
I
I
I
I
I
I

Primate Report -!8-1, June 1997 29



I
I
I
I
I
I
I
I
I
I
I
I
I
I
I
I

Priorities for Biodiversity Conservation in Madagascar

1'atelier. comprenait la selection des membres et des chefs de groupe. I'organisation de
I'equipe d'appui, la collecte et Ie traitement des donnees, la production de cartes de
base approfondies et la logistique de l'atelier. II comportait egalement une formation
aux logiciels. au SIG et ala gestion des bases de donnees, a1'intention de membres des
organisations associees. L'atelier a eu lieu aAntananarivo du 10 au 14 avril 1995. Les
resultats en ant ete recueillis en temps reel in situ.

PREPARATION DE L'ATELIER

Pour appuyer les efforts de I'Atelier sur l'etablissement des priorites en matiere de
conservation, une vigoureuse action de collecte, de preparation et d'analyse des
donnees a ete entreprise par CI en collaboration avec de nombreuses personnes et
institutions, tant internationales que malgaches. La presente sectie,n resume Ie
travail realise en preparation de I'atelier.

Cartes de base

Les donnees de base, utilisees comme serie de cartes de reference, ont ete reperto
riees et reportees sur des cartes a l'echelle de 1:1 000 000 a l'aide du programme Arc
Info base sur Unix. Cette serie de cartes a ete communiquee achacun des groupes de
travail et a forme la base commune d'informations servant de point de depart a
I'examen et aselection des aires prioritaires en vue de la preservation de la biodiver
site. Les cartes de base et leurs sources ont ete notamment les suivantef :

Hyclrologie I FTM)
Lig11€ de cote marine (FTM)
Routes et agglomerations principales :FTM)
Aires protegees l COEFOR>
Principales regions forestieres (Green non publie; Green et Sussman 1990)
Limites du Fivondronana \WRl)
neologil' 'Du Puy: analyse SIG et carte non publiees: Du Puy et ~\Ioat 1996)
~ob F.-\O l')JESCt) I

Vegetation i CI d'apres Faramalala 1995J
AJtirude - Courbes de niveau - 250 metres (DCWi

l:ne carte integree en version imprimee) des principaux types de vegetation et
aires protegees de :'vIadagascar a constitue un support fondan1ental des activites de
I'atelier. Cette carte a ete etablie et publiee limprimee! par CI a tiTLe echelle de
1: I 000 OUO et diffusee lors de I'atelier. Sa mise au point a exige les sept operations
ci-apres :

formation ell' cadres malgaches au SIG
l'ollecte et integration de donnees numeriques
t111 meri",1t ion des donnees pour en assurer la precision et Ja saisie
alwl.\>e spatJale "ervant Uline analyse de J'ecart entre les aires protegees
conception et trace de cartes-affiches
procluethln de tires apart numeriques en couleur aJ'aide du systemt~ PostScript
impre::;"ioll de cartes-affiches

I
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CI a aide Ie groupe d'integration des donnees de l'atelier a dMinir une base de
donnees integree pour enregistrer les series de donnees spatiales et pn!sentees sous
forme de tableaux necessaires pour l'atelier. Avant I'atelier, CI a mis au point des
formulaires electroniques et imprimes de saisie des donnees sous forme de tableaux
yue doivent utiliser les groupes taxonomiques lorsqu'ils etudient les zones prioritaires
ldentifiees. CI a egalement coordonne la numerisation des cartes, la couversion et Ie
traitement des donnees numeriques, ainsi que la creation de cartes de base de grand
format et la reproduction des calques ~lylar utilises par les groupes ta.xonomiques
durant l'atelier. CI a aussi fourni, durant I'atelier, un appui technique aux gToupes
taxonomiqlles au niveau de la cartographie et de la saisie electronique de5 donnees, de
:naniere a harmoniser la presentation de toutes les donnees.

Base de donnees sur la biodiversite

La base de donnees sur la biodiversite a ete montee en trois phases: conception de
1a base de donnees, collecte et integration des donnees, et enfin analyst! et cartogra
phie.

La conception de la base de donnees visait notamment a normaliser les variables,
les conventions de designation et la presentation des donnees. La base de donnees
concernant les sites etudies et la localisation des especes biologiques a ete structuree
de maniere a permettre de referencer la source et la qualite des donnees. La collecte
des donnees a ete assuree par plusieurs centaines de coIIaborateurs organises en
groupes thematiques autour des themes suivants :

les mammiferes
les oiseaux
les reptiles et amphibiens
les invertebres
les ecosystemes aq lIatiq ues
ll:'~ planres
iLl paleulltulogie
10. socioeconomie
('l'.~ g:roupes ont identifie les princip~:les especes et compile toute:,; les donnees de

.'!'l'l't'l1l'l' ,patiale et la documenration disponibles sur ces especes. Chaque groupe a
dL' COOrdUlllJe par un directeur national et un directeur international de groupe de
cravail. Los participants a l'atelier ant aussi apporte des donnees supplementaires.
Puur intc'gTer les donnees, on a utilise les logiciels ArcView2, CISIG et ~1icrosoft

.-'l.ccess adaptes a I'ordinateur personnel. La base de donnees incluait Ie:, tableaux de
'ocalisation des especes, les sites etudies. la qualite des donnees et les references
:]lbliographiques.

L'ATELJER

Plus d'une centaine d'eminents specialistes de la biologie de Madagascar ont
;Jarticipe ilcet atelier. Durant I'atelier, chacun des groupes thematiques [( identifie des

I
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Priorities for Biodiversity Conservation in Madagascar

secteurs prioritaires en matiere de conservation et de recherche en fonction de leur
groupe taxonomique IbiologieJ ou de leur champ d'etude (socioeconomie, paleontolo
gie!. Le groupe socioeconomique a compile des donnees sur les activites de l'homme et
la pression anthropique dans diverses regions.

Les donnees de reference spatiale concernant les plantes et les animaux ont ete
reportees sur des cartes, comme indique ci-dessus avec l'aide du SIG (CISIG et
A.reInfol. La superposition des cartes de repartition de differentes especeH et des cartes
de base permettrait d'identifier les sites pour lesquels on ne dispose pa~; de donnees.
les secteurs aforte biodiversite, les secteurs aforte biodiversite inclus dans Ie systeme
des aires protegees, la specificite des habitats de differentes especes, l'emprise anthro
pique, etc. Plus de 100 cartes de la repartition de plusieurs centaines d'especes ont ete
produites. et ont revele ce qui suit:

1. Les travaux n'ont pas conduit ades etudes systematiques de l'ile, ni au niveau
de la repartition geographique. ni en qualite et en intensite, mais ont eu tendance a
etre axes sur certains secteurs (principalement les aires protegees!.

2. On ne sait s'il faut attribuer les lacunes constatees dans l'enregistrement des
donnees spatiales au fait que l'espece en question n'etait pas presente, ou que
I'enquete n'avait pas eu lieu ou qu'elle n'avait pas releve de donnees sur cette espece.

3. Bon nombre de references geographiques etaient inexactes.
40. L'identification des especes n'etait pas claire.
;'), II s'est produit des erreurs dans la compilation, la saisie et Ie traitement des

donnees.
6. Les rE?sultats d'etudes recentes non publiees ont indique qu'a l'exception peut

eIre des lemuriens et des oiseaux, la base de donnees publiee n'est pas rE~presentative

de la vraie repartition de nombreuses especes.

DCl'oulement de l'atelier

L'atelier a commence par une seance pleniere d'introduction. Celle-ci om'ait une
\'ue d'ensemble de I'atelier : sa methodologie, ses objectifs et la description d'ateliers
:'ec:ionaux al1lerieurs sur I'etablissement des priorites (Manaus, Papoua:lie-:\'ollwlle-
r 1 .: 111 t-'t'

Apres la seance pleniere ont ete organisees des reunions des groupes thematiques.
Cps memes gToupes qui avaient travaille a la preparation d'ateliers par courrier
t:'lt."f.'troniqlle ou postal se sont reunis pour discuter de vive voix I'etat actllel des
L'Oll !1ai~sancesconcernant leurs taxons ou leur domaine de specialisation. Au cours de
<.·e~ reuniuns. les limitations des donnees evoquees ci-dessus ont ete reCOllnues et il a
',':(' deL':ele ell' ~e basel sur l'opinion d'experts pour proceder a Ulle definition des
~t'l·tellrs prioritaires.

Lorsqlle Ies gToupes taxonomiques definirent leurs secteurs prioritaires, les grou
pe:' ant ete dissous et une seance pleniere organisee. Au cours de cett e seance. les
panicipant~ ont convenu d'un systeme de division pour l'ile. Les regions definies
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etaient Ie Nord, l'Est, Ie Sud-Est, Ie Sud et I'Ouest. Des groupes regionaux (ou
" integTes ,,) ont ensuite ete formes. Chacun d'eux se composait d'au moins un
representant de chacun des groupes taxonomiques. Ces representants ont aIors dMini
pour chaque region des secteurs prioritaires integres en fonction des criteres ci-des
sous.

Dans certaines des regions, les secteurs prioritaires debordaient sur des regions
V01Sll1eS Dans ces cas, un secteur donne pouvait etre designe par plus d'un groupe
regional. Les secteurs traites par plus d'un groupe ont ete examines et les priorites en
matiere de conservation et de recherche ont ete definies.

Cdteres applicables it la definition des secteurs prioritaires
Les criteres presidant a la definition des priorites ont ete specifies pour chaque

groupe en fonction de directives generiques. Ce systeme prend en compte les caracte
ristiques distinctes des taxons etudies. Par exemple, les insectes operent selon des
echelles spatio-temporelles differentes de celles des oiseaux ou des plantes. C'est ainsi
qu 'un lac de cratere isole comprenant des especes endemiques localisees de poissons
requiert des dispositifs de conservation differents de ceux d'une espece endemique
rare de lemurien qui, bien que rare, occupe un espace plus etendu. Les details des
criteres utilises pour chaque groupe figurent ci-apres.

Les criteres generiques ont ete les suivants :

Importance bioIogique
Diversite des especes
Degre cl"endemie
Diversite phyletique
DegTe phyletique d'enelemie
Di\"t->rs ite de I'habitat
Entre <llltres criteres qui n'ont pas ete pris systematiquement en comp:e. on ,':tera :
les l'speces phares. les formes rares, les menaces pesant sur l'habitat, et·:

Prl'ssion anthl'opique
Den::iite de lei populatiun
:\ccrnissement de la population humaine
l"tilisation du charbon
Plantation de cultures de rapport
:\cces I 1'0Ul es I

Entre <lU tres criteres dont il n 'a pas ete systematiquement tenu compte. on citera
: b culture sur·· tavy ", l'exploitation forestiere pour la production de bois de feu et ou
ell' hois d'oeu\Te. la collecte des especes sam'ages pour Ie eommerce, Ie tourisme. etc.

PJ'iodtes de conservation
~l'l·e~.::;ite cl'etablir line nouvelle aire protegee

Ren forcement de ]'action de conservation etlou extension des all es protegees
l:'xislantes

I
I
I
I
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Programme de developpement durable et plans de gestion regionale
Cooperation avec les collectivites locales
Formation, education
Entre autres criteres dont il n'a pas He systematiquement tenu compte, on citera:

la necessite de couloirs, la rehabilitation d'habitats forestiers degrades, ~tc.

Priorites de recherche
Necessite d'inventaires a court terme et identification claire et precise des especes
Necessite d'etudes a long terme sur les fonctions des ecosystemes
Necessite d'etudes de cas sur certaines especes et/ou necessite de s'attaquer a des

questions telles que la dynamique de la population, la reproduction, l~s conditions
d'!1abitat propres ades especes donnees, etc.

Entre mitres criteres dont il n'a pas ete systematiquement tenu compte, on citera:
l'inten~t paleontologique, les etudes ethnobotaniques. les consequences du tourisme,
etc.

Ces criteres generaux ont ete adaptes aux besoins specifiques de chaque groupe.
Par exemple. I'interpretation biogeographique et taxonomique des reptiles doit etre
completement revisee en fonction de nouveaux renseignements (Glaw et Vences 1994;
Ra."I:worthy et Nussbaum 1996 et non publie). Seuls des sous-echantillons representa
tifs de ce groupe ont done ete utilises et leur repartition a ete analysee et rapportee
aux caracteristiques tant biotiques qu'abiotiques des habitats. Les donnees relatives
aux invertebres sont encore plus rudimentaires. Les systemes aquatiqUl~s exigent un
traitement different du fait de la complexite de leur taxonomie et de leur habitat. Les
plantes etaient quelque peu sous representees (par exemple, il n'y avait l}u'un groupe
pour les piantes alors que les animaux etaient subdivises et traites par divers groupes
thematiques). La definition de priorites pour ces groupes dependait donc de criteres
differents. ~algre les differences existant entre les criteres appliques par les divers
gnmpes. il etait facile de concilier les besoins prioritaires de conservation et de
rer:herche par region geographique.

('haq lil' ,;ecteur prioriuire a ete classe sur]a oase de5 criteres retenus. Les groupes
re~?Jonaux ont mis au point un formulaire type pour chaque secteur prioritmre.
Ck1qlle critere devait etre cJasse selon une echelle comprenant les mentions sllivantes
: l'xcept, ullllL'l. tres hau t. hall t et moyen. La men tion ":::conn u" pOLllTuit etre ajoll tee,
It, '~l" edwallt.

t 'es mentions etaient considerees comme donnant une classification globale elu
site. Dans la plupart des cas, ces criteres etaient correles et il etait done aise d'assigner
un rang de priorite global au secteur en question. Dans certains cas des I'carts etaient
constates I par exemple. diversite relativement faible des especes mai:i degre eleve
c! 'Pl1dem ie. ou ensemble tres limite d'especes menacees . Ces cas etaient alaI'S classes
par rapport aux ,-mtres secteurs prioritaires de la region.

I
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RESULTATS DE L'ATELIER

Les resultats de l'atelier, divises en conclusions des Groupes taxonomiques et
resultats des Groupes regionaux, sont presentes ci-dessous,

Resultats des groupes thematiques (taxonomiques)

Les premieres reunions de ces groupes ont permis de repertorier les secteurs
ta;;onomiques et thematiques prioritaires, Ceux-ci sont presentes ci-aprE's par secteur
thematique, et contiennent un resume des resultats biologiques importants de ces
reUl1lons,

Mammiferes
Les renseignements relatifs a la repartition geographique des mammiferes et des

oiseaux comptent parmi les series de donnees biogeographiques les plus completes sur
Madagascar, Cependant, de recentes etudes et de nouvelles methodes genetiques
d'identification et de differenciation ont montre comme il etait urgent de reviser la
biogeogTaphie de Madagascar, meme pour l'un des groupes de mammiferes les plus
connus. Par exemple, la taxonomie et la repartition des petits mammiferes vientjuste
d 't~tre re\'isee \IacPhee 1987; Carleton et Schmidt 1990), mais exige encore de
profondes modiEcations (p, ex, contributions aGoodman 1996l. Meme la classification
actuelle en matiere d'identification et de protection des lemuriens doit probablement
etre revisee \ainsi, Dallbentonia madagascariensis pourrait etre rune des dernieres
especes a clisparaitre en raison de son potentiel eleve d'adaptation ala modification de
son habitat. En revanche, l'espece actuellement connue sous Ie nom de Microceblls
1II1Irinils est composee au est sympatrique d'un grand nombre d'autres Microcebus
spp. qui sont extremement localises et pourraient done courir Ie risque d'une extinc
tion immediate par suite de la destruction de l'habitatl. Compte tenu des incertitudes
qui entourent [,identification des especes, l'exactitude des donnees geo§;Taphiques et
les ;lutres problemes evoques plus haut, Ie groupe a decide de definir les aires
pl'lol'1tclires de l'.nserv;ltion et de recherche en se basant sur des donnees subjectives
plutot 4\'.0 s'en ~'emettre aux calques types des donnees geographiques Iiees aux
e:;peces.

,\\1 tllI,ll. 76 especes de 32 genres de taus les grands groupes taxonomiques
llwmm;lliells presents aMadagascar ont ete examines minutieusement. Le Tableau 1
l'l'>c<.lpitule ['importance biologique des sites identifie 'omme presentant un interet au
lli\'eau de la con~er\'ation etiou de la recherche. Lal .gure 1 indique leur localisation
geographique et leur importance biologique. Tous les sites enumeres sont consideres

Le" cLtvre" ,,:;li::;es pour cletlnir ies priontes etJ.ient les :;ui\'unts .
I Degw cl'endemie
a l l:'nclelllie globule
b I endemie localisee
:2. Rc'partition l globale OLl localisee)
:J. ('ollilaissallce de la biologie des especes
-to )'Ienaces
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-------------------------------

comme interessants pour la conservation. La classification des priorites de recherche
prend en compte les activites de recherche actuelles. Acause des acti'vites de recherche
en cours, des sites tels que Ranomafana (# 8) ou Beza Mahafaly l#44b) ne figurent
pas sur la liste des zones offrant des perspectives prometteuses pour la recherche.

La pression anthropique en general et Ie morcellement forestier ont ete identifies
camme de gTaves menaces pour les mammiferes de Madagascar. Les activites de
conservation devraient mettre un frein al'anthropisation des aires protegees actuelles
et amenager des couloirs entre ces aires.

Oiseaux
Les secteurs prioritaires pour les oiseaux ont ete definies en fonction de leurs types

cl'habitat.
Ces types d'habitat etaient les suivants :
1. Fon~~ts hU111ides sempervirentes de l'est et du Sambirano
al altitude: 0 - 500/600 111
b) altitude: 500/600 - 1 500 m
cJ altitude: plus de 1 500 m
2. Forets caduques seches de l'ouest, nord de Morombe
3. Formations vegetales de la region seche du sud
4. Terres humides
5. Zones cOtieres, dont
a) 111angToves
b) ligne du rivage
c) iles

II est asignaler que, d'apres Ie groupe ornithologique, les communautes des forets
tropicales hU111ides des basses terres de l'Est s'etendentjusqu'il une altitude d'environ
;3l)()-(j00 m. Cette conclusion coincide avec celle du groupe botanique et laisse penseI'
que Ia biogeographie et la classification des ecosystemes bruts de Madagascar ont
besoin cl'etre revisees, ce qui a des'implications des consequences importantes pour la
C'(I!1:.;erv;ltion 'par exemple. si I'altitude maximum des vraies [orets tropicales des
hd:-~C'''; terre e"t de 500-600 m. cela signifie qu'on ne tient pratiquement pas compte de
cet t~c()svstel11e dans les aires protegees actuelles J.

Lc'''; criteres de classification des "ites etaient basees sur:
1. Le nombre d'especes connues dans ce site
:2, Les connaissances sur Ie type d'habitat en question
:3. L'extension elu type d'habitat
4, Le niveau de qualite/perturbation du type d'habitat
5. Leur representation dans les aires protegees
(j. L'existence de couloirs entre habitats pour permettre les echanges entre les

l.' " pecl's
:\1I total. Sef aires ant ete classees comme ayant une grande importance biologique

l'lc'(ll1stituant line priot'ite pour la conservation eVou la recherche (Tabh~au 2, Fig. 2l.
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Reptiles et Amphibiens
La compilation de donnees biogeographiques et d'aires prioritaires pour les reptiles

et les amphibies a en particulier tenu de la gageure. Les etudes approfondies de ces
dernieres annees ont revele un nombre incroyable de nouvelles especes et exigent des
descriptions plus poussees des especes et une revision des profils biogeographiques
pour les annees avenir Ivoir Raxworthy et Nussbaum 1996l.

Du aux differences considerables constatees d'une region a l'autre sur Ie nombre
d'etudes realisees, Ie groupe thematique a applique deux series distinctes de criteres
a la definition des priorites de conservation et de recherche:

1. Sites bien connus
a) ctegn~ endemie
bi (ype d'habitat
CJ zonation altitudinale

:2. Sites mal connus
aJ type de vegetation
b i topogTaphie
C) formation geologique

Le gToupe a aussi combine divers sites en zones plus vastes considerees comme
representant une unite biogeographique.

Parmi les aires les mieux connues, cette approche a conduit a la delimitation de
18 secteurs prioritaires. Six regions ont ete estimees etre trop mal connues pour se
voir assigner des priorites de conservation. Elles ont ete automatiquement classees
dans la categorie priorites de recherche. Les regions et leurs classifications sont
enumerees au Tableau 3 et presentees dans la Figure 3.

Invertebres
Faute d'etlldes systematiqlles sur l'ensemble de !'ile, les experts ont decide de

classer les types d'habitat bruts en fonction du couvert vegetal et de la geologie. al'aide
dl''' dUI111Ce~ fournies par Du Puy et !vIoat 11996 Ces types d'habitats t~taient consi
dl'rl>:' ,'omme particuliers it des ensembles specifiques d·invertebn?s. eel te procedure
illlplique que, dans differents sites, aux memes types d'habitats corre:;pondent des
series analogues d'especes. Elle peut sous-estimer I'endemie Iocalisee .\-bis. \'u Ie
lWll1i,t'e t'xnaonlinaire d\'~peces invertehrees et le nombre relativemenr limite cretu
des, ne l.:Oll\Tant ainsi :3ouvent qu'un sous-ensemble taxonomique d'invertebrt?s, c'est
Iii tine approche prudente et la moins susceptible de fausser notablemenl les conclusi
on,;.

Les formations vegetales suivantes etaient distinctes :
1. Sambirano
:2. La foret sempervirente hllmide de !'est
."3. La foret semi-perenne de I'est aune altitude de plus de 800 m
-i. La foret littorale
S. La foret seche decidue de l'ouest et en sols calcaires
tJ. Les fon~ts seches caracterisees par Didieraceae et Euphorbiaceae
I. Les formations arbustives seches

I
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Les c1unes et les mangroves doivent etre ajoutees a la liste mais II 'ont pas ete
analysees, faute de donnees, Les forets de plus de 1 800 m n'ont pas non plus ete prises
en compte. car l'emprise anthropique ne semble pas y etre tres marquee et il n 'est
peut-etre pas necessaire d'y engager dans l'immediat une action de conservation ou
de recherche.

Les aires representatives des sept autres types de vegetation ont ete identifiees et
e\'aluees sur la base:

L de la richesse en especes
2. de ['enclemie
3, des menaces
-1. de la necessite de protection

Les prim-ites de recherche ont ete definies sur Ia base de Ia repartition temporelle
et geographique des zones non repertoriees par I'etude. Plus Ie temps ecoule depuis Ia
c1erniere etude est important, plus l'aire pour laquelle on ne dispose pas d'informati·
ons est gTande, et plus il est important d'y effectuer des recherches, Les sites retenus
comme prioritaires pour Ja conservation et la recherche sont enumeres au Tableau 4.
Leur emplacement et leur importance biologique sont indiques dans la Figure 4.

Ecosystemes humides et aquatiques
Les priarites definies par ce groupe thematique sont basees sur def; analyses au

niVe~ltl de l'ecosysteme plutot que de sous-groupes taxonomiques precis. Les ecosy
stemes dulcicoles consideres ici sont les criques et les rivieres, les lacs et Ips marecages.
Les mangroves ont ete etudiees dans certains cas, mais il avait ete decide durant la
preparation de I'atelier de privih~gier les elements dulcicoles de ces sites. En general,
la protection de ces ecosystemes est extremement limitee aMadagascar. Etant donne
la faible representation des ecosystemes humides et aquatiques parmi les aires
protegees actuelles, Ie groupe a preconise la protection de tous les Sitl?S enumeres.
alars meme que les priorites de conservation ont ete hierarchisees et que I'importance
biologique varie d'un site al'autre (Tableau 5, Fig. 5).

Les sites suivants ont ete l'objet d'une attention particuliere :
L Les lacs de cratere comme Ie Mont Passot aNosy Be (# 6), qui n'est que trop mal

C()llnU mais cOlltient probablement un bon nombre d'especes endemiquE's.
:.!. Lt's lacs <ubis::'2.lH une forte pres;::iol1 anthropique elu fait ele l'extemi'JI1 de

l'agTiculture. comme le lac Kinkony (# 1).
;j. Les mangroves de la cote ouest mis a mal par la surexploitation resultant des

o!Wratiolls ele peche industrielle.
-Ie. Les parties superieures et intermediaires de certaines des rivieras de rEst sont

t'llClll't' burch!es de forers primaires. La diversite biologique et endemie localisee ~. SOil t

encore tres nets. On ne peut les preserver qu'en protegeant Ie CaUl's d'eau mais aussi,
l'C' ljU! est plus important. la faret primaire qui l'entoure. Toute degradation de la foret
t'llt ['aine des consequences imm,;diates pour les cours d'eau qui y prennent leur source
<i'l 1,1 lraversent.
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Plantes
Comme Ie groupe traitant des ecosystemes dulcicoles, Ie groupe botanique n'avait

pas ete subdivise en sous-groupes taxonomiques. L'analyse a done demarre au niveau
d'un ecosysteme definissant :

1. Les formations vegetales primaires de Madagascar
:.2. Cne zonation altitudinale et latitudinaire de ces formations
3. La mesure dans laquelle les diverses formations vegetales sont localisees dans

les aires protegees

Les ecosystemes reperes par Ie groupe sont indiques par differentes lettres au
Tableau 6 et Figure 6. Sur la base de sa composition floristique, la foret tropicale
hutl1ide de l'Est a ete subdivisee en zones d'altitudes : de 0 - 500 m, 500 m - 1 200 m,
1 :200 111 - 1 900 m et plus. ce qui represente une classification vegetale differente de
celle reconnue jusqu'ici. De ce fait, la vraie foret tropicale humide est tres peu
representee parmi les aires protegees (voir Oiseaux).

Outre les cartes de base, ce groupe a beaucoup utilise les cartes de repartition
vegeta1e de Faramalala (1995) et de Du Puy et Moat (1996). Du Puy et Moat fondent
leur classification des formations vegetales sur 1a geologie du milieu. Le resultat
diftere quelque peu de la classification basee sur les differences d'altitude, mais leurs
recommandations sont tres similaires.

Les criteres prioritaires retenus pour la conservation et la recherche ant ete les
suivants:

1. L'importance biologique, fondee sur :
aJ Ie nombre d'especes endemiques
b) les especes rares
c) les especes menacees
:2. La protection actuelle du site
3. L'ampleur des menaces posees par les interventions humaines
-±. Les connaissances au sujet de la flare
:) La repn?sentatiyite d\m type donne de vegetation dans I'aire choi~;ie

I.e" "ite" et regions interessants sur Ie plan botanique sont indiques au Tableau 6
l'l clans Ia Figure G. A part ces regions, Ie groupe a identifie quatre types localises
cl"t'l'osvstemes qui meritent de retenir davantage I'attention. Ce sont :

Les ,~dlLT;t·" forestieres elu sud 2t de !"ouest
Les dune::; du ::;ud
Les inselbergs du haut plateau central (Ferritin d'Antananarivo et Fiana.rantsoaJ
Les terres humides

Paleontologie
Ce f:,rroupe m'ait pour but de faire Ia synthese des connaissances aCLUelles sur la

biodiversite. ]a biogeographie historique et les interventions de I'Hommc depuis son
arrivee ;i Madagascar. Ces informations devraient permettre de mieux cerner Ies
processus anthropogeniques et naturels lies a la reduction de Ia biodiversite a ':-'fada
gascar et aider ~l definir la preservation des documents historiques (Fig. 7l.

La definition des priorites de conservation et de recherche pour des sites specifi
(jUt'S est fondee sur:

I
I
I
I
I
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1. La presence de traces de I'Holocene
2. La presence de vestiges archeologiques
3. La presence de sous-fossiles d'especes vivant encore aMadagascar
4. Le potentiel touristique
5. La vulnerabilite du site sous l'effet des activites de developpement

Socioeconomie
Apart les connaissances personnelles des divers participants sur des regions ou des

problemes specifiques (notamment les particularites de l'economie regionale, la pau
vrete, les traditions, les migrations cycliques ou permanentes), les analyses du groupe
socioeconomique ont pris pour point de depart les cartes etablies apartir des donnees
suivantes:

Densite de la population
Changements de densite de la population de 1975 a 1993
Routes
l'tilisation de differents types d'energie
Superficie des terres cultivees
Types de cultures

A partir de ces differents types de donnees, les principaux facteurs mena~ant les
ecosystemes naturels ont ete degages. lIs sont specifies a la Figure 8 comme suit:

1. L'utilisation du bois pour
a) la cuisson des aliments
b) la construction
2. Les cultures de rapport
:3. L'agriculture de subsistance
4. Les incendies
al les feux de brousse, lies a l'elevage
biles feux de fon'!ts, lies a l'agriculture (tavyl
;"J. L'exploitation forestiere illicite

Recapitulation des travaux des groupes thematiques
.\u debut de l'atelier, la pertinence des resultats a obtenir duram les travaux

cOl1,:tituait un gTLlnd sujet de preoccupation. du fait des problemes de donnees e\'oques
pl u,: hau t. (' l'pendan t. a mesure que l"atelier progressait, il s 'est dessiEe un tableau
remarquabk'll1ent uniforme, malgre les differences notables constaWes entre les
gl"Oupes thematiques au sujet de la qualite et de la quantite des donnees ainsi que des
criteres appliques a la definition des priorites geographiques de recherche et de
conservatiun. Tout aussi eloquente a ete la collaboration entre les participants. Au
lieu de s'obstiner a resoudre les differences mineures entre leurs resu1tats respectifs,
les divers gToupes ont intee,TTe ces resultats de maniere a mieux s'entendre sur les
prim'ires glohales en matiere d'imporrance biologique, de conservation et de recherche
;1 .\ Iadagasl'ar.

Plusieurs gTClUpes ont revise la classification de la foret des basses tt~rres de l'Est
et lui ont assigne une altitude ma.ximum d'environ 500-600 m. Cette mesure a ete

I
I
I
I
I
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prise inctependamment des groupes d'etude sur les oiseaux et les plantes et abaisse de
plusieurs centaines de metres I'altitude maximum de la foret des basses terres. En
consequence, il ne reste pratiquement plus de communaute forestiere a classer dans
la categorie foret de basse altitude de I'est et qui soit incluse dans Ie systeme des aires
protegees Ivoir aussi Du Puy et Moat, 1996).

La classification des communautes a differe legerement d'un groupe taxonomique
a I'autre. Le groupe "Oiseaux" n'a decouvert que trois zones d'altitude alors que Ie
groupe des plantes en a trouve quatre. Cette classification a eu pour origine une
classification subjective des communautes et peut etre liee au fait que I au moins dans
d'autres parties du monde) les communautes d'oiseaux sont plus etroitement asso
ciees a la structure de l'habitat qu'a la composition floristique. C'est pourquoi des
communautes vegetales differentes sur Ie plan floristique peuvent s'associer a des
especes d'oiseaux analogues. On trouve un autre exemple de ce fait dans les differen
ces existant entre Ie groupe d'etude sur les oiseaux et Ie groupe d'Hude sur les
in\'ertebres. Pour l'ouest de Madagascar, Ie groupe "Oiseaux" n'a signale que deux
types de \'egetations seches : la foret decidue seche et les formations wgetales de la
region seche du sud. Ces dernieres comprennent deux sous-types que Ie groupe
"Invertebres" a appele formations arbustives seches et foret seche, earacterisees par
la presence de Didieraceae et d'Euphorbiaceae, II s'agit la d'une difference reelle basee
sur la geologie et Ie type de vegetation, Mais, pour des raisons historiques peut-etre ou
pour les raisons soulignees plus haut, cette difference ne se repercu te ni sur les
communautes d'oiseaux, ni sur la composition des ensembles d'especes de lemuriens.

Ce ne sont la que deux exemples montrant que I'on ne s'attend pa~ a ce que les
identifications des communautes coincident d'un groupe taxonomique a I'autre. Le
profil biogeographique actuel doit au contraire etre considere comme Ie resultat de
processus historico-biogeographiques complexes d'extinction et de colonisation sur
lesquels se surimposent les contraintes ecologiques actuelles issues des specificites des
habitats.

L'interaction entre plusieurs types de communautes et de groupes taxonomiques
est devenue particulierement evidente avec les travaux du groupe charge du volet
dulcicole L' excellente qualite des systemes dulcicoles est liee en de::nier ressort a Ia
persistance des fon~ts primaires qui les entourent. II est clair que l'on ne peut prot(~ger
les systemes dulcicoles qu' en protegeant leurs marges qui. a leur tou r. peuvent se
l\lracteri::er par une grande diversification et un fort det,'Te d'endem:C'.

Preo:qlle tollS les groupes ant signale Ie manque de donnees concernant les sites
eXlerieurs aux aires protegees. Pourtant certains de ces sites sont susceptibles d'abri
tel' des cOl1ll1lunautes biologiques extremement riches et endemiques Oll des \-estiges
((' llIH' eli \'el>ite an terieure. Les zones visees sont Ie Sud et Ie sud-ouest, l1lais egale
ment l'espace morcele des hauts plateaux et la foret littorale bordant]a cote est. C'est
pUll rq \: oi iI a ete instamment demande d'etendre Ie systeme d 'aires prote;;ees et d 'a.xer
ia reclll'l'che :'lIr les aires ne faisant pas partie de ce systeme.

Resnltats des gl'onpes reb>ionaux
Les sites prioritaires definis par les groupes integres figurent au Tableau I et dans

les Figl.m:s 9 - 13 .. Pour des raisons logistiques, les sites ant ete traites separement par

I
I
I
I
I
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region. d'ou. certains chevauchements. C'est ainsi que Ie meme site a de traite par
deux groupes differents, par exemple Ia ou la region sud est limitrophe de la foret
tl"opicale humide a l'Est et de la foret seche a l'Ouest. Ces redondances sont signalees
au Tableau 7. Ils n'affectent en rien les principales conclusions et recommandations.
Les diverses formes de pression anthropique ne sont pas indiquees en detail au
Tableau 7. Les interventions humaines et leurs consequences ne se pretent pas
<lisement il une categorisation schematique. La pauvrete, par exemple, peut impliquer
une forte pression sur Ie reste des ecosystemes naturels. Mais elle pellt egalement
signifier une limitation des mayens utilises pour Ie deboisement et, a ce titre. n'a\'oir
qU\1l1 faible impact sur les ressources naturelles (Ferraro non publiel.

Gmupe integre . Region Nord (Mentions N·... )
La partie septentrionale de Madagascar est consideree pratiquement dans sa

totalite comme une zone fortement prioritaire. Cette region renferme les habitats et
Ies especes les plus diversifiees de toute l'ile. C'est l'une des deux zones d'echanges
aetifs entre forets seches et forets humides. En meme temps, c'est ulte region qui
assure une part substantielle du revenu national brut grace au secteul' de la peehe,
aux industries extractives et aux cultures de rapport. Cette region - au du mains
certaines de ses parties - subit done une forte emprise anthropique.

Les principales recommandations sont les suivantes :
1. Preserver les couloirs entre les diverses aires protegees (integration des sites

prioritaires .:-.J-l aN-4l;
2. Proteger Ie couloir forestier pratique entre les fOrE~ts humides de rEst et Ie

Sumbirano et les forets decidues de l'Ouest (entre N-04 et N-05 etc., comme indique
sur la carte intitulee .,Activites de conservation");

:3. Presen'er les forets deeidues du nord-est car elles repn§sentent un ecosysteme
qu 'il importe de proteger, dans I'immediat (notamment Daraina: N-14l.

Al'exception des ecosystemes forestiers sees du nord, cette region est assez bien
integn?e aux aires protegees. II reste encore de la foret qui fait la tran:,ition avec Ie
:;\'steme actue! d'aires protegees. Mais il importe avant tout que I'on ajoute certalI1S
dl"'pusltif" de prutection officielle et efficace aux couloirs existants pour E'viter d'isc:er
Ie::: aires protegees du nord.

Groupe integl'e - Regions Est (Mentions: E·... ) et Sud-Est (Mentions: SE-... )
Ll'::' ,;Toupes charges de definir les priorites pour la foret humide de I"E::'t erale:l[

d'abord preaccupes par Ie morcellement croissant de la foret de l'Est et l'abser.ce
presque totale de protection pour la vraie foret humide tropicale des basses terres et
Ies forets littorales situees Ie long de la cote Est.

Les principales recommandations ont ete les suivantes :
1. Proteger la foret humide des basses terrcs, la foret littorale et les terres humides

adjaccnres. comme !VIanombo 'BE-lOl, :YIidongy (SE-S) et Mandena - Sainte L"cCcc
i SE-;) I. Dans ie Sud-Est. certaines des fon~ts littarales entourant Fort Daupi:in
,'Llolanaro I sont menacees par l'exploitation des sables riches en titalle. II est peu
probable que ces forets puissent etre regenerces par quelque moyen que ce soit, a la
::illite de ces <lctivites.

:2. Preserwr ou creer des couloirs proteges entre les diverses aires protegees. par
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exemple entre Ranomafana et Andringitra I E-19a et SE-ll);
3. ProtegeI' les ecosystemes de haute altitude I bassins versants et ecosystemes

lIniques qui sont peu cunnus);
4. Suivre de pres les effets de l'accroissement du tourisme et du commerce sur la

flare et la faune naturelles IvaiI' Perinet)

Jusqu 'ici, les activites de recherche dans la region Est ont aussi ete axees sur les
aires protegees, negligeant d'enormes etendues de la foret tropicale humide de l'Est
qui som biologiquement inconnues (par exemple, SE-07; E-16, E-1S). lei. comme
ailleurs (voir parties hachurees grises des cartes 11 it 13) la recherche dait etre
intensifiee en dehors des limites des aires protegees.

Groupe integre . Region Sud (Mentions: S·... )
Le Sud comprend tres peu d'aires protegees et on en sait relativement peu sur ces

ecosystemes. Les sites et actions suivantes ant ete identifiees :
1. Les forets entourant Tulear, menacees par la production du charbon de bois
2. L'interface separant la foret humide de l'Est et la forer seche du Sud entourant

Anclohahela; comme dans Ie Nord, il faudrait autant que possible amenager des
couloirs proteges entre les formations vegetales de l'Est et du Sud formations.

.3, La region entourant Ie Lac Tsimanampetsotsa
-1. La Foret de Mikea
5. Les galeries forestieres, dunes et inselbergs devraient faire l'objet cl'une attenti

on speciale car ce sont des ecasystemes uniques repartis inegalement sur les hauts
plateaux et dans Ie Sud.

6. Le Sud offre un excellent potentiel touristique. Cet ecosysteme etant tres fragile.
il fauch-a proceder avec beaucoup de prudence.

7. Le commerce de la faune et de la flore naturelles represente une 10Ul'de menace.

Gl"OUpe integre - Region Ouest <Mentions: 0·... )
Les recommandations pour cette region ont ete mains specifiques. Cela est dil au

fait que ron connait trl?S mal la region, qui est ou a ete nettement degTadee et que
cl'rt~ines gl'andes etendues forestieres I, comme Bemaraha 10-51. ,-'\nkaraf.:m [s d-;,a . ()
I" oiunt ufficielJement protegee::. Cependant. les acti\'ites recentes de recherche Ollt
!'l'\'l'it' lIl1L' endemie locale encore l11econnu: c'est une situation qui appelle une plus
:':T:lllcll' \'igilallce ell matiere de protection ecologique jusqu '<1 ce que ]'un dispose de
d(JI1Ill'l:':' :--lIpp!L'llll>llt:llrc'3.

Des pressions con:OJderables poussent au defrichement des restes d'aires rore:otieres
en \'lIe ele l'agriculture de subsistance et de I'exploitation forestiere,

Les recomlllanclations pour cette region sont les suivantes :
1. Integrer les reserves et les etendues forestieres actuelles clans un plan de gestion

de grDncle enn'rgure. Cette recommandation s'applique a Ja region comprise entre
Bemaraha ! 0 -.') ) et les forets de Marofihitsy (0-9 J.

:2. ProtegeI' d'importantes parties de la foret qui sont extremement menacees
':'vJenabe : forets comprises entre RS Andranomena et Ie Tsiribihina: 10 -71:. farets et
lacs sitlles entre Bemaraha et le Tsiribihina 10-6]).

:3. Bien protegeI' les zones cotieres lex.: Bail' de Baly: 0-2),

I
I
I
I
I
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Synthese des resultats des Groupes regionaux

Certaines des conclusions des groupes regionaux imposent des explications
supplelllentaires. .\Iontagne des Fran<;ais (N-16) et Anjohibe Ivoir 0-15) constituent
d'illlportants sites paleontologiques et archeologiques et sont done haut8ment priori
taires selon des criteres autres que ceux - bases purement sur la biodiversite 
appliques ad'autres sites. Certains autres sites peuvent etre interessants sur Ie plan
paleologique et importants en raison de leur biodiversite actuelle. C'est Ie cas, par
exelllple. d'Ankarana IN-15) ou du Lac Tsimanampetsotsa (S-3).

Certains environnements marins qu'il avait ete d'abord prevu de traiter
separelllent ant ete indus sur la liste des sites prioritaires. lIs comprennent des sites
COlllllle les iles situees au large de la cote nord-ouest de Madagascar iN-IS, ),'-191 qui
sont illlportantes pour leurs oiseaux, la Baie d'Antongila (voir N-lJ, qui constitue un
important habitat pour les mammiferes marins et est traitee dans Ie cadre d'une
approche integree \isant a protegeI' toute une region, ou les mangroves du Loza (voir
0-15) et du Manombolo (voir 0-6).

RECOMMANDATIONS

Compte tenu des conclusions des groupes regionaux et thematiques, certaines des
recommandations les plus valables de l'atelier ont ete les suivantes :

1. Plusieurs secteurs d'une importance biologique remarquable et extremement
prioritaires en ce qui concerne la recherche et la protection de l'environnement sont
situes en dehors des aires protegees. II faut done elargir Ie systeme des aires protegees .
.Jusqu' ici l'effort de recherche et de conservation a porte surtout sur les aires protegees
existantes. negligeant ainsi divers elements d'un tres grand interet biologique (ex
emples : la majeure partie du Sud et du Sud-Ouest de Madagascar, bon nombre de
zones cotieres J. C'est pOUl'quoi il convient de mettre en place un systeme de recherche
biologique :,ur les ZC:1es situees en dehors des aires protegees.

:2. Le morcelleme:1t des forets menace taus les ecosystemes forestiers. Les couloirs
elt':' ,lire" protegees separant ce qui reste des blocs forestiers et separant leo" aires
protegees :,ont indispensables a la preservation des f1ux genetiques et <lUX echanges
entre especes. Exemples : ),'ord-Est I Mananara-Maroantsetra-Sambiranol.

:3. L'altitude maximum de la faret tropicale humide type des basses tl~rres de rEst
est ll1aintelwnt fixee il environ 500-600 m. Cette nouvelle classification reduit sensi
hll'llH'l1t la sllperficie potentielle de ce type d'ecosysteme unique et il importe de
protegeI' immediatement les forers humicles sempervirentes des basses terres.

-1. Les ['Orel s littorales de I'Est representent des ecosystemes uniques. tres menaces
mais encore insuffisamment proteges. Entre autres habitats uniques qui ne figurent
pas suffisall1ll1ent dans Ie sysreme actuel d'aires protegees, on citera les dunes. les
Will'S hUll1ides et les inselbergs.

I
I
I
I
I
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5. La creation de plusieurs musees regionaux et d'un ~usee national d'histoire
naturelle a ete recommande.

III. CONCLUSION

L'Atelier sur l'etablissement des priorites de Madagascar a marque un premier pas
vel'S la planification des programmes PE2 et FEM de ~adagascar. Le PPDOp, une
serie de consultations avec les bailleurs de fonds, les agents d'execution et les groupes
de travail elu Gouvernement ont permis de mener abien la conception du PE2. Sous
sa forme definitive, Ie PE2 represente la contribution de 155 millions de dollars
provenant de plusieurs bailleurs de fonds, dont 21 millions accordees par Ie FEM.
L'atelier sur l'etablissement des priorites a eu un impact fondamental sur les pro
grammes PE2 et FEM.

La conclusion de I'atelier selon Iaquelle des grands secteurs prioritaires pour la
recherche existaient en marge des aires protegees a conduit a la mise en place d'un
progTamme d'inventaire biologique de 2 millions de dollars, qui doit etre finance par
Ie FEM. L'atelier n'a pas expressement traite des aires marines, mais ses conclusions,
qui presentaient les aires marines comme des sites peu etudies, ant contribue a un
programme parallele d'evaluation rapide des ecosystemes marins et cobers. Ainsi les
recommandations de I'atelier sur les besoins de recherche ont permis d'obtenir un
nouveau financement de 4 millions de dollars sur cinq ans, en vue d'activites de
recherche sur la biodiversite aMadagascar.

L'impact Ie plus spectaculaire de l'atelier a peut-etre ete de signaler que certains
importants secteurs prioritaires sur Ie plan de la biodiversite n'etaient pas pris en
compte par Ie systeme des aires protegees, ce qui a conduit, dans Ie cadre du PE2, a
privilegier les fOrE~~ts situees en dehors des limites des pares et des ft~serves. Les
ressources consacrees a cette entreprise se sont chiffrees a pres de 4'l millions de
dullars et se divlsent en deux categories - celIes allant directement ,1 L.Hnenagement
de::> forets et celIes affectees a. la nouvelle Approche de Gestion Regic,nale pour la
conservation.

Le volet gestion forestiere du PE:2 beneficie d'un financement d(~ pres de .30
millions de dollars sur cinq ans. Ses principaux elements sont l'inventaire et Ie zonage
des fon~ts a utilisations multiples, la creation de 300 000 ha de nouveaux pares et
reserves, et I'amenagement de 580 000 ha de forets a utilisations multiples. Comme a
:Y1adagascar la protection juridique n'existe que sur Ie papier, I'aire a amenager
cle\·ient d·autant plus importante. En effet, ce chiffre de 580 000 ha correspond a
environ 15 C{ des fonHs malgaches et apres de la moitie de I'aire reellement geree des
pares et des reserves. Comme aucune foret a utilisation multiple ne benificie d 'une
administration d'amelioration, il s'agit la d'un tournant decisif dans I'histoire de la
prO(ection des forets ne faisant pas partie des pares et des reserves

Les resllitats de I'atelier ont servi a classer par rang de priOl·ite les forets J.
utilisation multiple qui seront amenagees dans Ie cadre de cette composante du PE:2.

I
I
I
I
I
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Cela signifie que les fon~ts les plus prioritaires en matiere de biodiversite seront les
premieres a etre amenagees au titre de la partie du programme beneficiant d'un
financement du FEM, Elles seront egalement les premieres a etre mieux protegees.
Leur amenagement impliquera un inventaire biologique et la protection des principa
les zones biologiques de ces ecosystemes. Etant donne que ces forets sont actuellement
sujettes a une destruction aleatoire, ce volet contribuera beaucoup a la preservation
des zones exterieures aux parcs classes hautement prioritaires par l'atelier.

L'approche regionale appliquee a la conservation a constitue l'element Ie plus
original de l'atelier du PE2 inspire par l'atelier. La gestion regionale est une nouvelle
approche de la conservation mise en place durant Ie PPDOP. L'action entreprise dans
Ie passe avait porte sur quelques pares extremement menaces, mais le~; resultats de
l'atelier ont permis d'affirmer la necessite de communications regionales entre les
seeteurs hautement prioritaires. L'approche regionale a ete con<;ue pour repondre ace
besoin et instaurer un mecanisme d'un meilleur cout-efficacite qui s'attache aux
causes profondes des problemes de protection de l'environnement.

La gestion regionale aura notamment pour objet de decentraliser les decisions
foncieres, cOOl"donner les activites du gouvernement et du secteur prive en vue d'une
solution l'(~gionaledes problemes environnementaux, et constituer une reserve finan
ciel"e en faveur de solutions regionales innovatrices. Le financement initial de cette
entrepnse se monte a 14 millions de dollars sur cinq ans.

Les resultats de I'atelier ont eu aussi un impact direct sur la composante aires
protegees du PE2. Cette composante utilisera les resultats de l'atelier pour dasser les
pares par ordre prioritaire de gestion. Dans Ie cadre d'une composante du programme
financee par Ie FEM, les zones qualifiees de prioritaires par l'atelier et qui ne sont pas
financees par d'autres bailleurs de fonds seront amenagees. Les zones qui, d'apres
l'atelier, sont hautement prioritaires seront dotees de plans de gestion, de personnel
forme et de materiel dans Ie cadre de la composante FEM.

Cette situation est particulierement interessante pour la biodiversite, car ii aurait
peut-etl'e faULl des annees au gouvernement pour faire de ces zones une priorite. En
l'l' qui COllcerne la selection des pares. Ie gouvernement etablit volonrier; ses priorites
cI"IIJl'L'''' lL' potentleJ touristique. l'interet culturel, Ie caractere pittores<lue et autres
!ucteurs importants des sites. au lieu de considerer simplement !'aspect biodiversite.
Le progTamme du FEM veillera a conci/ier prim'ites en matiere de pre:;ervation des
zones a forte hiodiversite et priorites des pouvoirs publics.

Dt'S recommandations de I'atelier qui n'ont pas ete prises en compte dans Ie PE2,
la plus remarquable est la creation de musees nationaux et fegionaux d'histoire
Ililturelle, L'atelier avait recommande la formation de plusieurs musees d 'histoire
naturelle. En effet, malgre ses tresors de biodiversite, Madagascar ne dispose pas
cl'archives d 'histoire naturelle de stature internationale. Le fait que la question soit
res tee sans reponse dans Ie PE2 temoigne probablement de la reticence des bailleurs
de fonds a financer des activites de recherche pure. II est peut-etre surprenant que Ie
FE:\1 n'ait pas contribue acette entreprise
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II reste beaucoup a faire, mais l'Atelier sur l'etablissement des priorites a Madaga
scar a eu des effets sans precedent sur la planification des activites de eonservation.
Des dizaines de millions de dollars en programmes positifs et innovateurs sont nes des
premiers resultats de I'atelier.

Le defi eSt desormais de mettre en place ces nouveaux programmes d'une maniere
qui modifie egalement les activites de conservation sur Ie terrain. Ces programmes
doivent de plus en plus incorporer des priorites scientifiques. La biodiversite doit
rester un element capital des nouveaux programmes novateurs. II faut faire la preuve
de la compatibilite des forets a utilisations multiples et de la biodiversite par des
moyens qui ont echoue dans les regions temperees. Et il faut renforcer les moyens
dont disposent les institutions pour gerer les forets a l'interieur et a l'~xterieur des
parcs sur une echelle jamais realisee au paravant aMadagascar.

La tache est immense mais elle n'est pas impossible. Vne action concertee faisant
appel ala collaboration des ONG, des pouvoirs publics et des bailleurs de fonds devrait
faire de ces plans de protection de l'environnement a Madagascar, une realite.
L'etablissement futur de priorites scientifiques, l'innovation et la cooperation per
mettront de poursuivre les progres realises sur Ie plan de la preservation de ce qui est
encore pour Ie naturaliste, une terre promise.

I
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Table 1. Biological importance, conservation and research priorities for mammals. The numbers refer
to the labels on Fig. 1. A = Exceptional, B = Very high, C = high, ? = unknown.
Importance biologique, priorites pour la conservation et la recherche: Mammiferes. Les numeros
correspondent aux numeros dans Fig. 1. A = Exceptionelle, B = Tres haute, C =Haute, ? =
inconnue.

Site 1 Number Biological Conservation priority Research

...............................................................................................j l ~!!?.P.!?.~.~~£.-: l _ l P.!:!!?!i~ .
l ] l Protected area 1 Management 1

::::::::::~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::1::::::::::::::::::::::::::::f:::::::::::::::::::::::::~:::::L:::::::::::::::::::::::::::::L:::::::::=::~~::::::::::':I::::::::::::::::::::::::.: :::
Andohahela (wet) i 1 1 A 1 A i A'! B .

~u··~ _ u ••••••••••• u u ~ ~ .:. .:0 ,:.. .

Analalava i 2 ! C ! A 1 B 1........................................................................··························.·.1..············· ¥ ••• ~ ••••.••••..••••••.•••••.•••• y •••••••••••••••••••••••••• ~ ¥ u ••u ( u.u .

Andohahela, northern extension : 3 j A 1 A i A i A

:A!!~~y~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::r:::::::::::~::::::::::::I::::::::::::ffi.:::::::::::::::r::::::::::::A::::::::::::::r::::::::::::A:::::::::::::I::::::::::::~:::::::::::::::
Andohahela (high mountains) 1 5 ~ B; not shov.m ~ A ~ AlB

...............................................................................................L. 1. !?!.1..~.l.I:P. l l. L. . .
Ranomafana, eastern extension i 6 ~ B j B j B'! ........·..B..........··

:M~~~~~::::::::::::::::::::::::::::::::::::::::::::::: :::::::::::::::::::::::::::C:::::::::I:::::::::::r::::::::::::::ffi.::::::::::::::T:::~::::::::::::::::::::::::I~::::::::::A::::::::::::::C:::::::::::ffi.:::::::::::::::
Ranomafana, NP i 8 j A 1 1 B 1 C

.~~~~:~:.~={~t~~~-:-~::'~~;j:~ll~i:\t~~~!.:!:.:t~~:~~:.::t:_::;t;=:;~f-:;:[::-:;
Pointe Alaret ! 14 ! B j B j C l' ·B..·......···
:~£:~~~E:~;:&1j~~:9.~~:~;:~:~~fu:~~~~:Y.::::::::::::::::l::::::::T~~~::::::::t::::::::::::::ffi.:::::::::::::::t::::::::::::::A::::::::::::::L:::::::::::A::::::::::::::C:::::::::: ::ffi.:::::::::::::::
Zahamena ! 16 ! B j B j A j B

:~~~!~i.~:::::::::::::::::::::::::::::::::::::::::::::: :::::::::::::::::::::::r:::::::::xr.:::::::::::r::::::::::::::~:::::::::::::::I::::::::::::::~:::::::::::::::I::::::::::::::::::::::::::::::::r::::::::::::A::::::::::::::
Masoala ; 18a ! B j B 1 B 1 B

:~~~~~~;~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::r:::::::::\~~::::::::::E:::::::::::~::::::::::::I:::::::::::::~::::::::::::::F·::·:"::::~::::::::::::::F::::::::::::l::::::::::::::
Corridor between 18,21,and22 j 20 ; B ; A i A 1 A

;~~r;~~~':~?:~;~~:I;;r:I~I~[:
Daraina ; 23 : B : A • A i A

:~~~~~i~:::::::::::::::::::::::::::::::::::::::::::::: :::::::::::::.:::::::::::::C:::::::::~~:::::::::::I:::::::::::X:::::::::::::r::::::::::::::::::::::::::::::::r::::::::::::::<::::::::::::::L::::::::::::~:::::::::::::::
Ankarana ! 25 i B i ! B 1 B

:M~~~i.:~::~~i~:::::::::::::::::::::::::::::::::::::::::::::::::::::::r::::::::::~~:::::::::::I::::::::::::~:::::::::::::::r::::::::::::::::::::::::::::::I:::::::::::JL::::::::::::r::::::::::::g:::::::::::::::
Lokobe j 27 j C j C j A 1

:k~~~~;'~~;~~~~~;:~::~~:;:~::::::·::::::::::::.::::::::::::r:·::::~?;i:~:::·::::E:::::::::::l:::·:::.:·:"F·:::·::":·:~·:':····:::::::F::·::::::::%':":::::::::::E::::::::::::~::::::...:::.:
Maromandia 1 31 i A j A 1 A j C

:~~~i.fuhy.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::C::::::J~::::::::::::L:::::::::::I:::::::::::::r::::::::::::::::::::::::::::::::r:::::: :::::::::i$:::::::::::::::C::::::::::::A::::::::::::::
Ankarafantsika ~ 33 ! C ~ i A j C

:g~!~~PY.:~:~:~~~ili:~~::~~~~~~i:?~~::::::::::::::::::::::::::::::r:::::::J~:::::::::::::::::::::::::::f::::::::::::::r::::::::::::::~::::::::::::::::::::::::::::::::::::::::::::::::L::::::::::::Y:L'''::::::::::
Tsiroanomandidv j 35 j C j C j C i B

:~;'~;~7~i~i·~i~;::::::::::::::::::::::::.:":·:::::·::: .:::::":::::.::::r::.:::::Jf:::·::.r::"·::':::·f:":"::':I·::·:··.::":~::·.:::·"·:]:·":-:::·::·:~:·::::··::·:::T::::'.:':::'1.:'::::::'::::
Namoroka : 38 j ,) : C : C j C

:g~~~~i~::::::::::::::::::::::::::::::::::::::::::::::: :::::::::::::::::::::::::::::::::1:::::::::::)2":::::::: :::J.::::::::::::::~:::::::::::::::I.:::::::::::::::::: :::.:::::::::::::::::::::::::<::::::::::::::1::::::::::::: ::ffi.:::::::::::::::
Belo sur Tsiribihina ~ 40 j ? ~ j i

X0.~~~a~f~f.)';:A!i~~E.i~~~:::::::::::::::::::::::::::::::::r::::::::::{C:::::::::t:::::::::::::X:::::::::::::t::::::::::::::A::::::::::::::r::::::::::::::~::::::::::::::L::::::::::::~:::::::::::::::
Foret de Mikea i 42 ~ C j C i ; B

:~;~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::]-::::::::::~~~:::::::::I.::::::::::::~::·:.::::::·::·F:·"'::::::::::::::::·::::::I::·::::·:::f:::.:::::::J:::::::::::::::~:::::::::::::::
Beza Mallafaly j 44b 1 A 1 1 B 1 B (for the

~~~~~~::::!:lEt~t]t:rt'.r:
Andohahela fA,....,) j 47 ! B i A ~ A ; B
··M·~tadv·NP·\::.'·u ·· ·..1····.. ········..·..··..·..··]"'·· ··········· ..············T·························..·····r··..·· ·······..······ .. ··..·j..········· B· ·..·.. ··
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Table 2. Biol~gical importance, conservation and research priorities for birds. The numbers
refer to the labels on Fig. 2. A = Exceptional, B = Very high, C = High or in case of
conservation priority: existing protected area are considered appropriate for the time being, ? =
unknown.
Importance biologique, priorites pour la conservation et la recherche: Oiseaux. Les numeros
correspondent aux numeros dans Fig. 2. A =Exceptionelle, B = Tres haute, C = Haute, ou,
pour les priorites pour la conservation: les aires protegees sont considerees suffisantes, ? =
mconnue.

Site j Number ! Biological j Conservation priority 1 Research
j 1 im ortance i ; norit.................................................................................._ : .:. P.._ .:. .:. P. Y.••...
j ! j Protected area i Management i

..............................................................................................·..·I · ·..·..· f · ·..·.._· ·) · · · )·..·..·..·..p.!·~ ··..·t ·..·..· ·..· ..
~~ ~~.~ u ~ J,•.•...•..••.•_ ..•....••••.•.L _._ ~ L ··········.•u .

Analamera ill A i C i C i B·Arikarana....· · ·..·..·..·····..··..··..· · ··..· ·..··..· ·j......·......Z......··....r··..·..·..·..B........···..·j..···..........C..··..........1"·....·......·C..·..·....··..1 ···C ·
........................... h n ,.•••••••••••••••••••••••••••• -:- •••••••••••••__••••• _ ••••••• ~••••••••••••••••••••••••••••••••• ~••••••••••••••••••••••••••••••••• -:- .

Ambavanankarana ! 3 ! CiA f C f C
.......................................................................................................... ;.•••••••••.•••••••••••••••••• y •••••••••••••••_ ,: -< ..

}~.~~~~.9.~.~.~.~~.~.~~.~.~~!E..~.~~~~ _ ~ ~ ~ ~-- .i A .). A ~ g ..
Danuna ; 5 i B i A 1 A i A

..................................................................................................__ ~ •••••••••••••• _ ••••••••••••••~ 'C .

LacSahaka i 6 i B i A i BiB

:~~y.~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::r:::~:::::f:::::::::::r::::::::::::::C .:::::~::::::r.::::::::::::::::::::::::::::::::r.::::::::::::::::::::::::::::::::t:::::::::::A:::::::::::
.~~J.~.iY..~~.~j~~~~.~~.~ L. ~ L.. ~ L. ~ --L ~ L.. g ..
Maroantsetra i 9 i A i A i A f A

:t.~i~J.~~£i~~~::~~~?~£~:::::::::::::::::::::::::::::::::::r:::::::jQ:::::::::::L:::::::::::.~::::::::::::::t::::::::::::::~::::::::::::::J:::::::::::::::~::::::::::::::t::::::::::::A:::::::::::'
.~~~..~~..~.~~j~~.~.~.!?.~.~.~~.~.~~.~ L. U l... f L ~ L ~ L. A ..
Rantabe f 12 i C i C i C f A·MaSoaJa··......··..··....·.... ··....·........··......·....··..··....·....·..·..·......·r-..···..·..·i'3..·....·....t......·......·A'......·..·..·j··..· ······A:·..· · ·t·..·....·....A:..·..........·t..· C·..·..· ..

........................................................................................................................................ -e- ••••••••••••••__••••••••••••• 'C '\'••••••••••••••••••••••••••••••••• oC- .

.I~p.9.~~.~~.,..A~.~~~g L }~ l... __ .!? !.. ~ L l... ~ .
Marotandrano : 15 i C : C : C : A·MID;'anara..Ni>..··......·..·..·..·· ..·....·....··· ..·.. ·· ........··········· ..···T"··········16··..·..····r·..·.. ·· ....··.:\··············r·············(3······.. ···· ..r·· ..······ ..·..···..·· ..·....·["..........A···....·....

:A!£.~~~~y.~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::r::::::::TC:::::::T:::::::::::::~::::::::::::::L:::::::::::::~::::::::::::::T:::::::::::::A:::::::::::::T:::::::::::9.:::::::::::::
Pointe aLarn~e i 18 : C: : : A
'Be'~voni"Sahata~:Y"Wes't'"''''''''''''''''''''''''''''''''''''''··: ..··········19·..···· .. ··~··············B········ ..····r································)"···············..···············;·······..····8····......···

:~~~t~~:::::::::::::::~::::::::::::::::::::::::::::::: ::::::::::::::::::::::::r::::::::::~1-::::::::::r::::::::::::~::::::::::::::F::::::::::::~::::::::::::::F::::::::::::§::::::::::::T:::::::::::~::::::::::::·

:~~~~P.;?~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~::::::::::::I:::::::::::?:f::::::::T:::::::: ::::::¢.::::::::::::::r::::::::::::~::::::::::::::r:::::: ::::::~:::::::::::::::r::::::::::::~:::::::::::::
Foret de DidvlFito : 23 i B! 1 : B

:~I~i.?~~~~::~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::t::::::::::::i.:i::::::::::::l:::::::::::::::<:::::::::::::t::::::::::::::A::::::::::::::t::::::::::::::~:::::::::::::::L::::::::::?::::::::::::.
.:~~9.~~~.~~.1.y' __ j .?~ l ~ !. <:; ) ~ :. g ..
Mantadia NP : 26 : A ! C : C ; A
·:A:naiam~ot~a·..·..· ········ ·· ..················ ..·..·····..········[··········..27···········1'··············"j3··············1'··············C·········.. ···1'··· .. ·······..C..···· ..·..···1"'..·..· C ..

:~~~f.~;~~~t~~::::::.:::::.::::::::·:::·::::: ..·::..·:·::::::::::·"::·:·::I:·:·::"JF·.::·::I:·::::::.:.:%..·:::::::.:::l·::::::·:::::ffi.·:::"::.:··::l::·:·:::··:i".:··:":::I:·.:::··::.~::·.:::·::.::
Complex Anosibe An' Ala i 30 i B i 1 i B
'ib;'~ ···· .. ··)· ·······3·i ··t ············..·0··· .. ··· .. ·····1··········..·..C···.. ·······..1· ··· ..·..C· ..·..·..·..··;..···· ..· A ..

..AIika~;Ja·~~tika······· ········..····..··· ..·..·· ..· ·· .. ········ .. ·: ..·······ii· .. ····· .. ·j····.. ·· .. ·· ..A· ..··········1······· ..····C······..······:··· .. ···· ..·..B·..···· ..·..·.. ;·· j3 .

:~~~~~~:~~~~;~~~~~:::::::::::::::::::::::::..::.:::::..r:::.·::.3~:::.::::.::E.::·::::·:·:!·:::::::::·] ..:.:::::::::·~:::::::::::::T::::.:·::.::·§::.::.::.:::::F::::::::I::::::::::
KasIJy. i 35 i ? i i A i A

:~~~~.ry:9IM~~~~ry::~~i.~:?~~iL:::::::::::::::::::::L::::::::::~~::::::::::::L:::::::::::I:::::::::::::L:::::::::::::::::::::::::::::1:::::::::::::::::::::::::::::1:::::::::::~::::::::::::
Tsiombikibo ! 37 ! ? ! A ! A : A
••~"._",.".",,,.,,,,,,,,,,.,,.,•• ,,u.,,,,.,,,••• ,,,·.,·~···················..•·•·••• ••••••••• t·.···· ·.· 0(' ( '\' ···to···························
Lac Kinkony' i 38 i BfA i A i A
·C(;mp·ie:~·Aiitsak(;amiie~a·· ···..··..· ·r..·..··.. j9' ·r..··.. ··· ..·7..·.. ····· ·1"'· · s· ·..·j""·.. ··· 8 ·..· ·1" · :.\..·· ..
·N·Wior~ka· ···..·..· · ·..· ·..··..·..·.. ··.. ··.. ··· ·..·..··[·..· 40· ·..·..1'·....·....·· ..·8····..· ··'1"..·..··· ··c..· ····..·r....···· ..·..·A..·· ·· ..--r ·..·..X · ·
·Am·bi·~da..·..·· · ·· ..· ·.. ·· ···· ······!·· ·..·..:i"i"·· ..·..···Y'·······..·..·B··· ········r.. ·······..···A·..·····..····r··.. ···· A····· ..·······r..·.. ·· ..···A· ·..·..·

.:~~p.::~:~;::t.\~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::C:::::::::~L::::::::L::::::::::::f::::::::::::::C::::::::::::ffi.:::::::::::::::L::::::::::::A::::::::::::::L::::::::::t.\:::::::::::.
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·:S¥.~~~~:~~~~:f~p.:§'~:~:~:~~::::::::::::::::::::::::::::I::::::::::1.~::::::::::::L::::::::::::?:::::::::::::I::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::~:r:::::::::::I~::::::::"
Bemarivo - i 44 1 ? i C 1 A 1 A
'A;ibe~env""""""""""""""""""""""" ··························· ..r···········4S···········r·······..·····1···············r·············B··············T··············A:··············r···········A·······....
...4 , .._ 4 .;. '"•••••••••••••••••••••••••••••••• { "'••••••••••_._••••••••••

.~~.'}..T.~.~.~~y. _L. ~§. l. ~ L ~ L f. 1.. :1- .

.~.~9.~j~~.__ _ L. ~? l. :?. .i ~.._ L :? L !? .

.~9.~..?~ L. ~~ L ? l. L l. :1-. ,.

.T.~~.~~~~.9.~..~y~.!"_~~..~~~.~ .L. ~2 l... A J... ~ L A L f .
Tsiribihina: River and Lakes i 50 ! BiB j A 1 A
........................._ '7 « i" _ (o _ ..

Menabe i 51 i A i A i A 1 B

:~~~~~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::E:::::::::~~:::::::::::F:::::::::::~::::::::::::I:::::::::::::~:::::::::::::r::::::::::::~:::::::::::::I:::::::::::~::::::::::
Estuaire du Mango~ i 54 i B i C i C i C

I~EI~~0::::::::::::::..:=_.:::::::::::::::::::::::::::::::::::::::::::::::::::1:::::::::::~~:::::::::::L:::::::::::~::::::::::::::L::::::::::::~:::::::::::::::r::::::::::::~:::::::::::::::r::::::::::::9.=:::::::::
Lower Mango!sl.' River i 56 i C i B j B j B"isalo·············· - ········r···········S7··········-r·············B···············r·············C··_··········r·············B··············'1'············C..········..·
·zombi·tse··an~rVohTbasi·a············································T···········SS···········r············A:·············T·············A:·············T·············C············T···········C············

.................................................................................·· ..··.. ··......········· ..····........ ·· ..·· .. ···t·· ..····..··......·· .. ·····.. ·····'C'··..·.....··· .. ···...················i····· ..······ ..··········· .. ··· .. ··· .. i· .. ······......·· .. ··· .. ··· ....······....·io··.. ··....·.. ···_·.........········
Mikea 1 59 i A j A j A j A
·Anaia~ei"ona············································ ···························r··········"60···········r············B···············r-·············C···············t·············C··············r-···········i3··········..
:~~~~i::Q~jiiliy.:~y~:i.:::::::::::::::::::::::::::::::::::::::::::::::::::r:::::::::~f:::::::::r::::::::::::::~:::::::::::::::L::::::::::::~:::::::::::::::L::::::::::::::::::::::::::::::r.::::::::::::~:::::::::::::
.T.~~.~~~g;.9.~ ..~~9.~~!~.9.~ .L. ?~ l.. ~ L. !.\ L. ~ L. ~ .
Karimbola, Menarandra 1 64 i A j jiB

:g~p.::~~:~!~:~i0~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::l::::::::::::~~:::::::::::I:::::::::::::g::::::::::::::I::::::::::::::::::::::~::::::::r:::::::::::::~:::::::::::::::I::::::::::::9.~::::::::::.
Sainte Luce i 66 i C j A j B j B
·Man~te_····································································~············67···········t······ ······C··············1···············A:··············~···············A:··············(···········C·..··········
..............................................................................................................................................1 ~ i 'C i .

Andohahela j 68 i A i C i C i C

:~~~~~:~~4:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::t::::::::::::~~:::::::::::L:::::::::::~:::::::::::::::t::::::::::::::A::::::::::::::t::::::::::::::A::::::::::::::t::::::::::::~:::~::::::::
Kalambatritra j 70 j B j j j...............................................................................········ .. ··..·.. ···..·········· ..······..····t···········..················v···..················ ········ .. (··· ( "" .
Ivohibe j 71 j B j C j C j C
·Vondi-o~o·············································· ······························r···········72···········t·············B···············~···············B······ ·········1""·······························1""···········8 .
...................................................................··················..·············· ..····..···t····· ······..··············~············· ..···· ..······· ..···..·f··· ~ 'f"" .

..~.Y.9.~g~ .L _..?~ L ~ L L ! ~ .
Andringitra i 74 : B : C ! C : C

j~~~Z~..::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::C:::::::::?f::::::::::r:::::::::::::::r:::::::::::::r:::::::::::::::::::::::::::::::C:::.::::::::::::::::::::::::::L::::::::::~:::::::::::::
Manombo : 76 : C: j A j B

"Ra~omaiana-NP""""""""""""""""""""'"····················;············77··· ..······:---···········"ii··············j···············c··············1············..·c··············,·..········..c······..·····
·i"t~e~o···················· ..·····························································[············78·····.. ··· .. f···············;j···············]"··············c···············]"..······.. ····c···············:············B···..········

.:a~~~~:~~~~::::::··:::.:.:::::::.::::::::::::::·::: ...::::·:].::::.::::::~r:·:··.:I.::::::: ..:.:~: ..:.::·.·:-]:::::.::::.::::~::::.::::.::::[.:: .. :::::::~::::::::::·:::1:::::::::::~::::::::::::
Montagne d'Ambre j 81 i A i C i C j C

··Be·~a··Mahaiaiy··············· ..················································)············82···········:···········.. ··[3······.. ······ j···············c··············t··········..·B···············j"············ii···..··.....
·Be·m·araha········ ···········:············83············:·..············;;.····· ..·······1···············c· ·.. ··········:····..·········c··············:·············B···..········
·Tsa;a·ta~~a········ .. ···· ·· ·····.. ······ ..i·····..·..·84······.. ···~······· .. ····..f········ ~_······· .. ····c··············r··············13"··········..·")""···········;;.,:······..····
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Table 3. Biological importance, conservation and research priorities for reptiles and
amphibianiFor further explanations see Table 2.
Importance biologique, priorites pour la conservation et la recherche: Reptiles et Amphibiens.
Les numeros correspondent aux numeros dans Fig. 3.lyoir Tableau 2.

Site i Number ) Biological: Conservation priority i Research
..............................................................................................i i !~p..l?r.!~.~.£~ ! , 1. .P..~~r.!.~.Y. _

i j [ Protected i Management [

..............................................................................................L L .l. ~r.~~ L p..I.~ L .
·FoiitS·de..Kirindy·(S~·(CCFPfi:'···· ....····..··..···..···i..··· ···..(···· ···j···..···..· X' ···· +···..· ··..A..· ···..·..I..·..····· ·A ···..··..··l..· ·..···..j3 · ·

Marofihitra, Andranomena [ 1 iii
~ u u i , _ u ,. .

.~?:':~~.~~~]..~P.ij.l?~~!:I: L ? L. ~ .L L ~ .L :~ .

.f.:~~§!.~~.~.~~~!..M.l?~.~~~ ..~~.~..f.~~.~~ .). } ~ ~ i g J g J,.. g ..
Ambilobe, Ankarana, Analamera ! 4 ! A! ! i A

n .. • u u «••••••••••••••••••••••••.•.••) t ) •••••••••••••••••••••••••••••••••j. .

.M~.~gg~Y.2]..~~~j.~ ..~~gi2.~! ..~~.~~.~ ) ? ~ ~ 1 ~ g -i-. ~ .
Massif de Tsaratanana ! 6 i A i i C ! C

............................................................u "" .....................••• •• •••t •••••••••••••••• •• •• ..~·.·····.········ •••..• .. ·•••• ·t······..················· ······:o .

.M~~2~~..~9j~j,Y. L ? ,L A L ,L .L A .

.~l?~~!:I:~.!..~~!i~.~~ ..7..M.~~~~~Y."!:I:L J... ~ .L. A .L g L g ..L g ..
South-east (south of Perinet - Midongy ! 9 ! C : A ! A ! B
S~) !!! i i

••••••• u •• n i j • ••••••••..·······t..····..···················..··· ..~ .

•~~~~.~~1.•~~~.~~.!!:I: L )g L. ~ L ~ L.. A ..L g .
Beren!y' _Tsimanampetsotsa i II i B j 1 1 C
'Aiiakao"S'u~'PK3i"k·draiio~:········..···..·..·..···T···········ii···..··....[....···..······X····......·..T..·.... ··..·..A·....··..··..T·..······..·..i3····..··..·..··[..··....·..·..·C..···..·······
Analavelona ~! ~ j ~
·iO·iii'bi·tse·:·lSa1o:··Anaiaia~a..·····..·..·······..· ··..··..·..T········.. "i"3 ····..·T········..····s···········..·T····..· ·..· ···[· ··········C··..··· ····[······..··..···C··..·..··· ..
:~~~:'::&:~~:~i.!:~~:::::::::::::::::::::::::::::::::::: ::::::::;::::::::::::If:::::::T::::::::::::::A::::::::::::::r:::::::::::::E:::::::::::::C::::::::::::A:::::::::::::r:::::::::::::~::::::::::::::
Ambohitantelv, Mandraka 1 15 ! C i C i C ! B

:~;?~:g~9Y.~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::T::::::::::I~:::::::::::I:::::::::::::E::::::::::::t:::::::::::::::::::::::::::::::t::::::::::::::A:::::::::::::::t:::::::::::::::~::::::::::::::
Baie de Balv. Namoroka : 17 : A : A j A : A
.........................r' i •••.•.••..••.•..••••.•••..... , .••...•..•••....•.••••••••••...•• , •....••.•. , , .

Bemaraha : 18 : ?: : B : A.............................................................................., 1' j , , ,j , j j .
·j)Mai·na·····..······.. ····..········..····..··.. ···.. ····.. ··..·..············ ·)""·..·..····A ·········,······· ..· ·?· "f" ? "i ~A: .
·S·a;;·dr~ota~··B·~~·iM~~a·~·A;;·t~~itih';·· .. ·· .. ···.. ·······1'· .. ···· ..·..8·············:········· ..····;)············.. ··!················~···············r················· -; "j;. ..
...................................................·.u•••••••••••••••••••'1" : ••••••••••••••••••••••••••••• : : ••••••••••••••••••••••••••••••••• : ~ .

.~.~~.~~.7~.~~.~~.~.!?~~?J.?!E~y..,..M?~y.?.~~~ j ; ; ~ f ~············ f ·· ·..···..·..··..········f···..·..······~ .
MIannanvo, Soavmandnna, Iho~ : . : . : .: : B

:~~!i2~~~::~~~ni.~::~*~:i~:::::::::::::::::::::.:::::::::::::::::::::T:::::::::::~:::::::::::::C:::::::::::::t:::::::::::::I::::::::::::::J:::::::::::::::r:::::::::::::::::::::::::::::1:::::::::::::<:::::::::::::
Ankazoabo. Sakaraha. Morombe iF'? i ? i j C
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Table 4. Biological importance, conservation and research priorities for invertebrates. The
numbers refer to the labels on Fig. 4. For explanations see Table 1.
Importance biologique, priorites pour la conservation et la recherche: Invertebres.
Les numeros correspondent aux numeros dans Fig. 4. Voir Tableau 1.

Site i Number i Biological Conservation priority Research

..............................................................................................j, ! ~~p.Q~~.~.~~ ~ i .P..~.l?~.!.Y. .
1 i 1 Protected [Managemeot i
~ i ~ area i p'lan i

:~:=~:i;~~~::::::::::::::::::::::::::::::::::::::::::: ::::::::::::::::::::::::::r::::::::::::::::::::::::::r::::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::f:::::::::::··:::::::::::::::::::r:::::::::::::::::::::::::::::
......_ h •••••••••••••••• , ••••••••••••••••••••••• ••• •••1••••••••••••••••••••••••••••••••••• ••• ~ ••••••••••••••••••••••••••••••••

Manom'arivo iii B i A i A j A........._ ~ ···········..···..··············i·············..·..··· ..··· ! u·····r···························..····l·············· ..··············..··~······· .

:¥;~~~::~!.~r.gr.~~~:~~n:~i~~:~:::::::::::::::::::::::::::::1:::::::::::::::::::::::::::::1:::::::::::::::::::::::::::::::J::::::::::::::::::::::::::::::::I::::::::::::::::::::::::::::::::1::::::::::::::::::::::::::::::::
Tsitonoanarnbarika i 2 i B : A i A i A

:~p.~~y'::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::T:::::::::::f::::::::::t:::::::::::::~:::::::::::::::L::::::::::::~:::::::::::::::t::::::::::::::A::::::::::::::t::::::::::::A::::::::::::::
Vondrozo and Ivohibe 1 i 4 : B i A i A j A

~:1;'~~::;'::::::::::::::::::::::::::::::::::::::::::::::::::::::::::T:::::::::::~::::::::::::r::':::::::::::':'::::::::::::r::::::::::'::~::::::::::::::r::::::::::::f::::::::::I:::::::::::::~::::::::::::::
Masoala i 7 ~ A j A : A : A
·Beza~~~··S~(i'an(i"B·~sari·aka· ..· ·········..·············t"·..· ··S'···.. ·· ·(..······ 8··..·····..·..r..·....···· ..A..·..··..·..··"j" ·········A·· ·····..·"j"..····..·..·A·· ···· ..
............-.- u • •• •••• •••••.. •• ':" , ! .............•.................•.: ~ .

:~:~~I~y.~:r.i.~~~~::~~~t~;j:~~!::f.~!j~!:::::::::::::::::L::::::::::::::::::::::::::1:::::::::::::::::::::::::::::::::1:::::::::::::::::::::::::::::::::1:::::::::::::::::::::::::::::::::l::::::::::::::::::::::::::::::::
.8.-.~j.~~g!~p'~ L !.~ L ~ L ~ .L ~ L ~ .
Ambatofitosahana ~ 13 ~ C j C: : C

:~~:~~;~~::~~;::~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::r::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::T:::::::::::::::::::::::::::::::r::::::::::::::::::::::::::::::
.......................................................................................................{ , J J ~ .

Sainte Luce j 19 : C : BiB : B

:~~~~~:::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::L::::::::}2::::::::::::t:::::::::::::::¢.::::::::::::::r:::::::::::::~:::::::::::::::t:::::::::::::::~:::::::::::::::C::::::::::::~::::::::::::::
Ampasimano!otra : 21 : A ~ BiB • B

::::::::..::::::::.::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::r:::::::::::::::::::::.::::I::.:::::::::::::::::::::::::::::r:::::::::::::::::::::::::::::::t::::::::::::::...:::::::::::::::r::::::::::::::::::::::::::::::j
Dn- deciduous forest of tbe west ~ ~ i j j ~

F~~~::o.(M~~~~:~~::§:Y.~!::::::::::::::::::::::::::::::::::::;:::::"::::::i:~::::::::::::::::::::::::::::$:::::::::::::::1:::::::::::::::¢.::::::::::::::::::::::::·:·::::¢.:::::::::::::::::::::::::::::::¢.::::::::::::::~
Nonh of Andranopasv : 17 : C : C : C • C

.................................................f' _••••••• ~ ~ ~ .

Zombitse i 18 : B 1 C i c 1 c.................................................................................................... ~ .

·D·;:y··f~~~~t·(i}"idi~~~~~·;~..~·d····· .. ·· ..·.. ···· .. ··..····.. ·1..···· · · ·········[········ ..·..····.. ····· ..· 1····..· ····..·· ..·····..·..··f··········· ···· .. ····..····..I..·..·····..··· ··· ..· ·
Euphorbiaceae\ !: j [ j
·Ea~t·c;["T~i~~i···!.. ..·..····..·····......······..·..························j····....······9·············:·······..······8······..·..····:········ ....···8·····..······..:·····..········8···········..·1···········....8······ .. ······

·It~:~~P.;?!~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::.:::::::::::::L::::::::::t:9::::::::::::[:::::::::::::$:.:::::::::::::t:::::::::::::::$::::::::::::::r:::::::::::::$:::::::::::::::::::::::::::::::$::::::::::::::
Northwest of Ambovombe : 11 : C : B : B : B
................................................................................................ ~ ....•...........••.•....... , ·t· ·t······· ..........................•................................

_~~~~t~;;Fl~!~i¢J¢F¢
Between Manombo and Morombe : 15 . A : C i C : C
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Table 5. Biological importance, conservation and research priorities for aquatic ecosystems
(mainly freshwater). The numbers refer to the labels on Fig. 5. Fo_~explanations see Table 1.
Importance biologique, priorites pour la conservation et la recherche: Ecosystemes humides et
aquatiques. Les numeros correspondent aux numeros dans Fig. 5. Voir Tableau 1.

Site . Number . Biological. Conservation priority i Research
..............................................................................................L LJ~p.~!!~.~~ L. _ , L. p..~~~.~.Y. ..

j j j Protected j Management j

..............................................................................................j j j _!r..~~ ~ p.~.~ ! .
: : : : :

:~~::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::::1::::::::::::::::::::::::::r:::::::=:~::::=:~:=:l::::~=:::::::::::::::::r::::::::::::::::~:~::::::::I::::::::::::::::::::::::::::::
.~~~~..~.~~ ..(~~~p.~.~.~ ..~.~.~~y.~.~>. ) ? ..l ~ _ l _ .i l g ..
Entire basin of the Nosivolo River ! 8 ! A i A i A ! C·Lac·A1oatra···..········..·························..···········..····..·..·..·]'····..·..··"i"i····..···· ..j·····..· ···C..·············[..·..·_·j3..··..··..···..["·..···....···A....·..·······T·..····..·····C..· ·····..
.....................................................................................ao .c _ ••..•••••••••••.•.••••••••••••••••••••••••••••••••••••••• !> .

.~~~..~~~~ ..(§.~.~!'.!~..~~2 L. ~} .L ~ _...L _ A .L :~ L :\ .
Masoala j 14 j A j B j j B....................................................................................................-: ·············t···········n __H·t····· ..··__····..···············t·······················..·········to .
Andrin .tTa i 17 i A ~ ~ i................tP. , , , _ , , .
.~.~~ L. }.~ L ? .L _ ~ L .L ~ ..
Andohahela j 20 ~ B j ~ j C

•••••••04 '04 04 ••••••••••• _ •••••••••• 04 ( •••••••••• 04.04 ••••••••••••••J ) _ ) •••••••••••••••••••04 ••••••••••••,. .

.~~~.~.~..~!!~!!~i~.\ ..~~~~~.~ L. }} L :\ L.. _ L .L. g .
Rantabe River ! 22 j ? ~ : ~ C

:~p.p.~~:~~i.~:ry:::::::::::::::::::::::::::::::::::::::::::::::::::::::F:::::::j~:::::::::::F::::::::::::I:::::::::::::r::::::=::::::::::::::::::::::r:::::::::::::::::::::::::::::::::r:::::::::::::::¢.::::::::::::::
's~'b'i~~~"""''''''''''''''''''''''''''''''''''''''''''''''''''''''''·•••• ..r· ..··..···..·..·..··......·(......··..·..·......····......·r....··_..··....···..·..·......·1....·........·........·....··....(..·......··..·..·..·....··..·..
.............................................................························..··············i··················....·········~········ .. ························t········__·····················t······························..··t·············..··················
Crater lake of Mont Passot i 6 ~ B : A ~ A : A

:~~8!.~y.~~::~E~~:~9.~::§:y.~!::::::::::::::::::::::::::::::::r::::::::::I~::::::::::::t:::::::::::::::A:::::::::~:::L::::~~::::A:::::::::::::L:::::::::::::¢.:::::::::::: :::t:::::::::::::::~::::::::::::::
Pj~!?~.~..~y.~~ ..~9~.~~L L. U .l.. !? .l.. A .l.. A L. :\ .
AnaIamera i 15 i ? i B i ~ B
·T~;~ta~~~..·..· · ··..·..·..· ·..· · ·..··..·1" ·i·6 :..· ·..·A..· ··..i· ·· ·· · ·..r · ·..·..·· ·..·.. ·..·(..· ·C··..· ·..··

.u ·· ·····························································r····························r·······························..I····· ·····················f·································f································
..............................................................................................~ ~ .................................•.................................•.................................; .
West ::: i ~

ii~i~tt&i:~::;!ji~i::j::~:!~::]:li
Lac Amparihibe (Ambalajanakomb,Y.) ! 25 i B : C j ~ B............................................................................................: ; ; ; ·······f································

:~:~~~~:::::::::::::::::::::::::::::::::::::::::::.:::::::::::::::::::::::::::::::::::::1:::::::::::::::::::::::::::t::::.:::::::::::::::::: :::::I::::::::::::·::::::::::::::::::::1::::::::::::::::::::::::::::::::1:::::::::::::::::::::::::::::::
Lac Anonv i 2 i ? i C ~ C ~ A

~~:ti~~~i~~;;!~YJ$:}~i~r~
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Table 6. Biological importance, conservation and research priorities for plants. The numbers
refer to the labels on Fig. 6. For explanations see Table 2.
Importance biologique, priorites pour la conservation et la recherche: Plantes. Les numeros
correspondent aux numeros dans Fig. 6. Voir Tableau 2.

Site . Number ~ Biological. Conservation priority . Research

..............................................................................................1 ~ .!~P.~~.~~.~~ ~ , _ ~ p.~.~!:!!Y. ..
! ! ! Protected area i Management 1

.............................................................................................+···..·· · f · f ·..·..· f · ·..[1·~!!·'! ·..l · ····..
:~y.~:~~~i¥.~!~~L:::::::::::::::::::::::::::::::::::::::::::::::::::::::1:::::::::::::::::::::::::::::t:::::::::::::::::::::::::::::::::c:::::::::::::::::::::::::::::::c:::::::::::::::::::::::::=~~1::::::::::::::::::::::::::::::::
.M~~.~l$P.'::.~.:~~E~ ···~· ·..·~·~,:·~··········f ··..····..·~··· ..· ··..·!·..·······..·..~··· ..······..··f..··..·· ···~..··..· ·~ ·· ~ ..
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Table 7. Summary ofhuman pressure, biological importance, conservation and research
priorities for priority sites ofMadagascar. The numbers refer to the labels on Fig. 9 - 13. A =

Exceptional, B =Very high, C =High, D =Fair.
Pression humaine, importance biologique, priorites pour la conservation et la recherche
Les numeros correspondent aux numeros dans Fig. 9 - 13. A = Exceptionelle, B = Tres haute,
C =Haute, D =Moyenne.

Biological importance: Species == Species diversity (diversite des especes), Endemism == Degree of endemism
(Degre d'endemie), Habitat == Habitat diversity (Diversite de l'habitat);
Conservation priority: Protected area == Establishing or extending a protected area (Etablir ou enlargir une aire
protegee existante); Reinforcement == Reinforcing the existing protection, (renforcement de la protection
existante), lOP == Designing an integrated, sustainable development and management plan (Installer un projet
pour Ie developpement soutainable et plan de gestion);
Research priority: Inventory == Short-term biological inventory (Inventaire biologique), Long-term == Long-term
studies of the ecosystem (Recherche ecologique along terme), Key species == Detailed studies of selected species
(Etudes approfondies sur des especes phares).

Site INumber I ;~~:;e I i:~~~:~e CO~~~;i~on IResearch priority
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Fig. 1. Biological impOltance: Mammals. The numbers refer to Table 1.
Red == Exceptional, Orange = Very high, Yellow = high, Grey = unknown.

Importance biologique: MammiIeres. Les numcros correspondent au Tableau 1.
Rouge = Exceptionelle, Orange = Tres haute, Jaune = Haute, Gris == inconnue.
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Fig. 2. Biological importance: Birds birds. The numbers refer to Table 2.
Red = Exceptional. Orange = Very high, Yellow == High or in case ofconseI\ation priority:
existing protected area are considered appropriate for the time being, Grey = unknO\\ll.

Importance biologique: Oiseaux. Les numeros correspondent au Tableau 2.
Rouge = Exceptionelle, Orange = Trcs haute, Jaune = Haute, au, pour les prioritcs pour la
conservation: les aires protegees sont considcrees suffisantes, Gris = inconnue.
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Fig. 3. Biological importance Reptiles and Amphibians. The numbers correspond to Table 3.

Importance biologique: Reptiles ct Amphibiens. Les numcros correspondent au Tableau 3.
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I FigA. Biological importance: Invertebrates. The numbers refer to Table 4.
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Importance biologique: Invertebres. Les numcros correspondent aux numeros au Tableau 4.
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Fig 5. Biological importance: Aquatic ecosystems. The numbers refer to Table 5.
For explanations see Fig. +.
Importance biologique: Ecosystemes humides ct aquatiques. Les numeros correspondent au
Tableau 5. Voir Fig. 4.
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Fig 6. Biological importance: Plants. The numbers refer to Table 6.

Importance biologiquc: PIantes Lcs nllnH~ros correspondent au Tableau 6.
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Fig. 7. Sites of interest: Paleontology.

Sites d'interct: Pah~ontologie
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I Fig. 9. Integrated map: Human pressure. Numbers refer to Table 7.

I
Carte integree: Pression humaine. Les numeros correspondent au Tableau 7.
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Fig. 11. Integrated map: Biological importance. Nwnbcrs refer to Table 7.

Carte intcgree. Importance biologique. Numeros correspondent au Tableau 7.
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Fig. 12: Integrated map: Conservation priorities. Numbers refer to Table 7.

Carte integree: Priorites pour la conservation. Numeros correspondent au Tableau 7.
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Fig. 13: Integrated map: Research priorities. Numbers refer to Table 7.

Carte integree: Priorites pour la recherche. Numeros correspondent au Tableau 7.


