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Acronyms

The following table provides acronym definitions for some ofthe organizations involved with
biodiversity in Madagascar:

BPS Biodiversity Planning Service

SAVEM Sustainable Approaches to Viable Environm~ntal Management

ANGAP .National Association for the Management ofProtected Areas

NEAP National Environmental Action Plan

NRICG Natural Resource Information Consultative Group

ICDP Integrated Conservation Development Program

CIESIN Consortium for International Earth Science Information

USNHM U.S. Natural History Museum

ICTE Institute for the Conservation ofTropical Environments, SUNY at Stonybrook

FTM Foibe Taosaritan'i Madagasikara

ANAE Association Nationale d'Actions Environnementales

ANGAP Association Nationale pour la Gestion des Aires Protegees

ONE Office National de l'Environnement

COEFOR Contribution al'etude des forets classe

ORSTOM Office de la Recherche Scientifique et Technique d'Outre Mer
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Executive Summary

This project was conducted at the World Resources Institute to identify biodiversity databases
and maps available outside ofMadagascar itself The information gathered during this project is
described and assessed in this report. Available maps depicting Madagascar biodiversity
resources are also presented here. Information is provided, when available, about the format,
scale, and preparation of these maps. The databases presented in this report are chronicled, when
possible, both by a list of the fields that comprise each database and by the number ofMadagascar
biodiversity data records held by each database. A summary of the available high resolution
multi-spectral Landsat Thematic Mapper images held outside the country is also included. All
information needed to access these maps, images, and databases are provided.

During this project, a large number of individuals and institutions were contacted in regard to
available databases and maps that include Madagascar biodiversity information. For databases,
meta-information was collected from divisions within the Natural History Museum" at the
Smithsonian Institute, the U. ofMichigan, the U. of Chicago, Duke D., the New York Zoological
Society, FAO, ORSTOM, UNEP/GRID, the World Conservation Monitoring Centre, the Plants
Database Consortium, and the Musee National d'Historie Naturelle in Paris. Map information
was collected from Conservation International, the State U. ofNew York at Stonybrook, the
World Censervation Monitoring Centre, Dr. Glen M. Green, and Dr. Ronald I. Miller. Additional
information sources identified but not accessed during this project are presented in the section of
this report entitled NeXt Steps.

Information about many of the plants and animals and for most of the rare and threatened species
in Madagascar was identified during this project. Many maps showing deforestation patterns,
protected areas, habitats, and vegetation on the island were also identified.

The majority ofMadagascar biodiversity information is currently held in published and
unpublished reports and documents. Many of these documents are attached to on-going or
completed biological scientific investigations in Madagascar. Nonetheless, many biodiversity
databases are currently under development andlor they are being populated with biodiversity data.
In a few years time, databases to store and monitor many of the biodiversity resources in
Madagascar will be available.
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1. Introduction

Approximately one hundred million years ago, the land mass known as Madagascar separated
from the African continent. The animals and plants on Madagascar subsequently experienced at
least 95 million years of complete isolation from the African continent. Through evolution this has
resulted in the many unique forms ofplants and animals that are today found on Madagascar.
More than three-fourths of the native species ofMadagascar occur nowhere else in the world, and
little is known about the characteristics and behavior of many ofthese species. Preserving this
rich endowment ofbiodiversity is critical to preserving the island's irreplaceable wealth of
biological resources. Adding urgency to this task is the accelerating rate of environmental
destruction on the island.

This project focuses upon the documentation1 of databases and maps held outside ofMadagascar
that identify current biodiversity resources on the island. A most direct identification of
biodiversity data resources was achieved by our focus upon these information tools (i.e.,
databases and maps). Many other types ofbiodiversity information were encountered during this
project. For example, field guides for a number ofthe different taxonomic groups on the island
are in preparation.2 Existing databases and maps are singularly highlighted in this report.

The subject ofbiodiversity covers a wide spectrum of information categories. The goal ofthis
project was to maximize the number and types of databases and maps available outside of
Madagascar which contain biodiversity information.

2. Databases

In the past, data associated with Madagascar biodiversity was predominantly collected and
analyzed by scientists located in many different parts of the world. Computer databases with
information about the biodiversity resources ofMadagascar did not exist before the late 1980's.

Many databases for Madagascar are only now in the development stages. Meta-information
regarding these databases is difficult if not impossible to obtain at this time. Nevertheless, I have
included any available access information about these databases so that the appropriate contacts
can be made in the future. The following sections contain information compiled regarding
databases that contain Madagascar biodiversity information.

2.1 Institutions Contacted

A number of institutions collect biodiversity data from around the globe. Contacts were made to
appropriate institutions during the course of this study to obtain documentation oftheir possible

lThis identification process was conducted in the late spring and summer of 1994.

2Information regarding the contents and estimated dates ofpublication for these field
guides was not pursued in this project.
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Madagascar biodiversity data holdings. Infonnation obtained from each institution is included in
the following listing.

a. Smithsonian Institution

The Smithsonian Natural History Museum has been striving to produce standard databases for
museum specimens and field observation records since the spring of 1992. Currently, each
different division in the museum is involved in a different stage of development in regard to the
design and building of a database. In the Smithsonian divisions with functioning databases, from
10-100% of the Madagascar biodiversity data have been input into the database. The percentage
of current data input for a particular database is indicated in the following Assessments.

Divisions within Smithsonian with specimen databases were contacted during this project for
Madagascar biodiversity infonnation. In this Section, the fields and number of records for the
identified databases are listed. Names have not been assigned to the individual databases at the
Smithsonian Natural History Museum. Rather each specimen database is identified with the
Division in which it is located.

Division of Birds

Description:

This division does not currently have an operating database system. The bird data are currently
stored in a Lotus 1-2-3 spreadsheet fonnat. Some of the categories ofinfonnation listed in this
Lotus fonnat include: scientific name, collectors name, location information, date, sex, skins,
skeletons, eggs, nests, storage label infonnation.

Assessment:

Biodiversity information regarding birds in Madagascar are held by the Ornithology Division at
Smithsonian. This information has not yet been gathered together and input into a database.
Infonnation about the current development status of the Smithsonian ornithological database or
about the the number of records held for Madagascar was not available at this time. Some effort
is still required before the bird data is ready to be input into a database format. 3 Also some effort
will be required to transfer the data held in the Lotus 1-2-3 fonnat to the database format.
Therefore, the accuracy and status of the Madagascar ornithological data held at Smithsonian
Institution is unknown at present. The time frame for the establishment of this ornithological
database is currently unknown.

3This refers to the structure of the database records that will be decided upon by the
Ornithology Division. All the bird specimen data held by the Division will then need to be
recompiled so that it can be input into this database.
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Access:

Gary Graves,
Curator,
Division of Ornithology,
Museum ofNatural History,
Smithsonian Institution,
Washington, DC 20560
USA

Tel: +1-202-357-2335
Fax: +1-202-357-4122

Division of Mammals

Description:

This database is part ofa larger database that is being developed and implemented at the present
time for all of the Smithsonian. The field names and formats for the database held by this Division
are listed in Appendix A.

Assessment:

The fields structure of this database, presented in Appendix A, provides room for the storage of
extensive information about both the biological and geographic characteristics of the museum
specimens. Most importantly for map making purposes, this database includes a series of location
fields for storage ofgeographical location data that will be available at different resolutions.

A summary ofthe database records for Madagascar mammals currently held in the database of the
Mammals Division ofthe Smithsonian Natural History Museum in Washington, DC is listed
below:

Family Dry Specimins Wet Specimins4 Total

Tenrecidae 268 225 493

Soricidae 26 12 38

Pteropodidae 50 34 84

Emballonuridae 1 0 1

4Mammal specimens at Smithsonian are stored in wet and dry conditions to ensure long­
term preservation. The kind of conditions that are used are specific to each species. Therefore,
the mammal specimen records stored in the database at Smithsonian are separated into wet and
dry categories and these are the categories into which the mammal data are stored.
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Hipposideridae 7 1 8

Myzopodidae 6 12 18

Vespertilionidae 50 36 86

MolossieJae 79 2 81

Cheirogaleidae 2 3 5

Lemuridae 67 2 69

IlJdriidae 20 0 20

Daubentoniidae 3 0 3

Leporidae 1 0 1

Nesomyinae 207 97 304

Murinae 156 21 177

Viverridae 5 0 5

Herpestidae 7 0 7

Suidae 1 0 1

Total 956 445 1401

Access:

Craig Ludwig,
Division ofMammals,
Natural History Museum,
Smithsonian Institution,
Washington, DC 20560
USA

Tel: +1-202-357-2172
Email: mnhvz002@sivrn.si.edu

Division of Amphibians and Reptiles

Description:

The amphibian and reptile records for both specimens and observations that are stored in the
database maintained by this Division contain the following categories of information:

* USNM Catalog Number
* Locator
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* Numerical Taxonomic Code
* Genus
* Species
* Subspecies
* Type Designation
* Continent
* Oceanic Region
* Country
* Secondary Geographic Subdivision
* Tertiary Geographic Subdivision
* Specific Locality
* Elevation
* Latitude/Longitude
* Collector
* Expedition/Project Name
* Date Collected
* Field or Original Number
* Number of Specimens (Lot Catalogued)
* Accession Number
* Donor·
* Remarks
* Description of Specimen
* Voucher
* Field Notes
* Status
* Nature of Specimen

Assessment:

Each Division within Smithsonian defines the fields in its database based upon the needs of its
particular collection. In the Division ofAmphibians and Reptiles database, the geographic
informationS linked to each specimen is stored in the fields listed above named Continent, Oceanic
Region, Country, Secondary Geographic Subdivision, Tertiary Geographic Subdivision, specific
locality, and latitude/longitude. Similar to the Mammals Division Database, the geographical
location data stored in this database will permit map production at both large and small map
scales.

This amphibian and reptile database currently contains the following Madagascar biodiversity
information:

* Number ofamphibian specimens currently catalogued in the database for Madagascar = 125.
* Number of reptile specimens currently catalogued in the database for Madagascar =300.

5Information is at a higher resolution than the country level.
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This represents a complete record of the specimens held in this Division from Madagascar.

Access:

GeorgeZug,
Curator,
Division of Amphibians and Reptiles,
Natural History Museum,
Smithsonian Institution,
Washington, DC 20560
USA

Tel: +1-202-357-2778
Fax: +1-202-357-4779
Email: mnhvz059@sivm.si.edu

Division of Botany

Description:

The Botany Division Database has been developed using dBaseIII+ and the following is a listing
and description of the current database field names:

Field Name Description
I

flag

plantgrp Plant group: cryptograms, bryophytes, algae, ferns, blank =

flowering plant

project

sheet no Catalogue number

division

order

family

type i.e., holotype, isotype, svntvne, lectotvoe

genusn no Genus number

genus hybd Generic hybrid Flag

genus Generic name

orth var Orthographic variant

spec hybd Species hybrid flag
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species Specific epithet

rankl Subspecific rank

epithetl Subspecific epithet

rank2 Subspecific rank

epithet2 Subspecific epithet

rank3 Subspecific rank

epithet3 Subspecific epithet

authomame Author ofthe name

title Title ofpublication

collation Volume: page number

year _pub Year published

collector1 Primary collector

collector2 Collecting team number

collector3 Collecting team number

fieldnumb Collectors collection number

colI date Date of collection

region Herbarium region

country

state First geopolitical division

county Second geopolitical division

Place Formatted locality

locality Specific locality

elevl Lowermost elevation

elev2 Uppermost elevation

tax remark Taxonomic remarks

colI remark Collection remarks

sht remark Sheet remarks

cultivated Cultivated flag

phenology Flowering. fruiting condition
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habitat

barcode Numeric value ofbarcode label

srcecde Degree of certainty of type status

vouchid Specimen is vouchered by pressed material

vouchsp Indicates specimen, wood collection, greenhouse material

chrmcmt Chromosome number

Assessment:

The plant families for Madagascar represented on the Botany Division Database are listed in
Appendix B. Oaly 10% ofthe total plant collection held in the Botany Division of the
Smithsonian Natural History Museum is currently inventoried. Therefore the plant specimens for
Madagascar currently listed in the Botany Division database were taken from only 10% of the
total plant collection. The following numbers ofMadagascar plant records are currently listed in
the Smithsonian Botany Division Database:

* 410 plant speCimens currently catalogued in the database for Madagascar.
* 309 type plant specimens currently catalogued in the database for Madagascar.

The collection sites for these records can be mapped using the information stored in the
geographic fields of this database (i.e., region, country, state, county, place, locality). A
methodology has recently been presented for mapping this kind of plant information.6

Acces's:

Curator,
Division ofBotany,
Museum ofNatural History,
Smithsonian Institution,
Washington, DC 20560
USA

Tel: +1-202-357-1882
Fax: +1-202-786-2563

6Miller, RI., JoR Press, Mo West, and RM. Baldini. 1994. "Assessing Local Distribution
of Threatened Species: A Case Study Considering the Threatened Plants of Italy. " In Systematics
and Conservation Evaluation by PoL. Forey, C.J. Humphries, and RI. Vane-Wright, Clarendon
Press, Oxford, England, 433 pp.
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b. U. of Micbigan, Museum of Zoology, Division of Herpetology

Description:

At the moment, the largest collection ofdata involving reptiles and amphibians in Madagascar are
held in a database that contains information that covers the entire collection of the herpetology
divi~ion in the Museum ofZoology at the U. ofMichigan. This database includes reptile and
amphibian specimens from around the world. This databas~ is stored in the U. ofMichigan
Computing Center and it uses software named TAXIR. In 12 months the herpetology database
will be installed on a PC network. In addition, the Madagascar file, which will include a gazetteer
of localities, will be available on diskette.

Assessment:

The museum at the U. ofMichigan was one of the first museums to convert its records into a
digital format. This is the most complete available database with records of reptiles and
amphibians in Madagascar. The Paris museum also contains a large collection ofMadagascar
reptile and amphibian records, but these are not electronically accessible at the present time.

Currently this database contains 2,665 amphibian records from Madagascar and these represent
information about approximately 90-95% ofthe known Madagascar amphibian species. The
database also contains 2,740 reptile records from Madagascar and these represent approximately
90% ofthe known Madagascar reptile species. Currently about 3,000 records for both
amphibians and reptiles remain to be entered into the database.

The Division ofHerpetology has established an accord with the Malagasy government that
involves the deposit of specimens into museums in Madagascar (the precise terms of this accord
are not available). These specimens are currently being deposited in the museum in Antananarivo.
However, records of these specimens are not currently entered into a database.

Access:

Ron Nussbaum,
Curator ofMadagascar Collection,
Division ofHerpetology,
U. ofMichigan,
Ann Arbor, J\1I

Tel: +1-313-747-2000
Fax: +1-313-763-4080
Email: r_anussbaum@um.cc.umich.edu
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Chris Racksworthy,
Curatorial Assistant,
Divsion ofHerpetology,
U.ofMichigan
Ann Arbor,:MI

c. U. of Chicago, Field Museum

Description:

An extensive database ofbird observations has been established by a consortium ofthe following
ornithologists:

* Steve Goodman, U. of Chicago
* Olivier Langrand, World Wide Fund for Nature" Antananarivo
* Lucienne Wilme World Wide Fund for Nature, Antananarivo

Steve Goodman spends nine months of the year in Madagascar and the other two scientists are
based on the island.

The bird database is now part of the databases being maintained by ORSTOM in Antananarivo.
This ornithological database is built using a software package entitled Fourth Dimension
(translated from French). ORSTOM technicians have modified the database structure provided in
Fourth Dimension to fit the needs of the bird database. The database has been adapted to receive
field observations, published records, and unpublished records.

Assessment:

Meta-information regarding this database was not obtainable at the time of this project.

Access:

Dr. Steve Goodman,
Field Museum,
U. of Chicago,
Chicago, II...
USA

Tel: +1-312-922-9410 ext. 412
Fax: +1-312-663-5397
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Dr. Olivier Langrand,
Boite Postale 738,
World Wide Fund for Nature,
Aires Protegees,
Antananarivo 101
Madagascar

d. FAO

Description and Assessment:

The Madagascar section ofthe 1990 FAO Forest Resources Assessment Project Report is
presented in Appendix E. The FAOIUNESCO Soil Map is held in digital form at the
UNEP/GRID office in Geneva and it contains the soils data for Madagascar. Two publications
that describe the information on this map in detail are:

FAOIUNESCO. 1974. Soil Map ofthe World. Volume 1: Legend. FAO, Tipolitographia,
Rome.

FAOIUNESCO. 1974. Soil Map ofthe World. Volume 6: Africa. UNESCO, Paris, France.

This soils map ofAfrica was originally prepared at the 1:5,000,000 scale of the topographic map
series of the American Geographical Society. In addition, other information caches held by FAD
include information about wood and wood products, land use, and freshwater fisheries.

Access:

K.D. Singh,
FAO,
Via delle Terme di Caracalla,
00100 Rome,
Italy

Tel: +39-6-5225-4115
Fax: +39-6-5225-5137

e. ORSTOM

Description:

This organization is just now completing the data input for databases which include extensive
information about soils and climate in Madagascar.
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Assessment:

I believe that this database is held in Madagascar. Information about the specific structure of this
database was not collected since this current project focused upon materials held outside of the
country.

Access:

Ion Marque Elouard (French speaker),
ORSTOM, .
Boite Postale 4334,
Antananarivo 101
Madagascar

Francois Marie Gibon (English speaker)
ORSTOM,
Boite Postale 4334,
Antananarivo 101
Madagascar

f. UNEP/GRID-Nairobi

Description:

Holdings at UNEP/GRID as oflune 1994 related to Madagascar biodiversity are as follows:

1. NDVI images every 10 days from 1981-1991 (7.6 kIn resolution) produced by the FAO.

2. Climatic data on a per station basis for various years.

3. Topographic map layers from the 1:1,000,000 Digital Chart of the World produced by the
U.S. Defense Mapping Agency.

4. 1: 1,000,000 Digital Tropical Forest Map ofMadagascar produced by the WCMC.

Assessment:

UNEP/GRID-Nairobi needs to be contacted for specific information about these data holdings.

Access:

Laura Meszaros,
UNEP/GRID,
Nairobi,
Kenya
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Tel: +254-2-623442
Fax: +254-2-624274
Email: laura.meszaros@unep.no

g. World Conservation Monitoring Centre

Plants Database

Description:

General Database Structure

Components

Names

Distributions

Data Sources

Assessment:

* each component of the scientific name
* source ofthe name
* is it an accepted name, an orthographic variant, or a synonym
* infrageneric classification
* mCN Red Data Book global conservation category
* endemism code
* distribution completeness
* international trade
* cultivation

* links distribution to a WCMC are record
* geographic qualifiers
* conservation status

* type of reference
* date ofpublication
* authors
* title
* subtitle
* source
* publisher
* language
* location
* keywords
* citation notes
* abstract

The WCMC Plant Database primarily tracks the identities of plants classified as globally
threatened. Very limited geographical location information for threatened plant species in
Madagascar is available on this database.
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The list of plant families and the number of genera represented in this database is presented in
Appendix C.1. A detailed status report of the endangered and threatened plants occurring in
Madagascar and stored on the WCMC Plant Database is presented in Appendix C.2. The
following listing summarizes the information presented in Appendix C.

Statistical Summary Count ofThreatened Plants in Madagascar

Threatened Plants in Madagascar

Extinct/Endangered
En~angered

EndangeredIVulnerable
Vulnerabl
Rare
Indeterminate

All Other Plants in Madagascar

Endemic Non-endemic Total

37 0 37
44 0 44
1 0 1
54 1 55
34 0 34
24 1 25

Insufficiently known
No information
Not threatened

Access:

190
120
20

o
73
36

190
193
56

The Species Unit,
WorId Conservation Monitoring Centre,
219 Huntingdon Road,
Cambridge CB3 ODL
UK

Tel: +44-223-277314
Fax: +44-223-277136

Animals Database

Description:

The WCMC Animals Database primarily tracks the identities of animals classified as globally
threatened.
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Assessment:

Current geographic distribution information stored in the Animals Database is very limited. The
following list represents the currene number of species records for Madagascar held by the
WCMC Animals Database.

Species Records for Madagascar in the WCMC Animals Database

Taxonomic Group

Mammals
Birds
Reptiles
Amphibians
Fishes
Insects
Crustacea
Molluscs (Bivalves)
Molluscs (Gastropods)

Total

Species Records

111
31
33
o
o
29
15
2
317

538

General Reports: A WCMC report on the status ofbiodiversity in Madagascar is presented in
AppendixD.

Access:

The Species Unit,
WorId Conservation Monitoring Centre,
219 Huntingdon Road,
Cambridge CB3 ODL
UK

Tel: +44-223-277314
Fax: +44-223-277136

h. Plants Database Consortium

Description:

This is a collaborative project between the Missouri Botanical Gardens (MBG), the Laboratoire
de Phanerogamie of the Museum National d'Histoire Naturelle (P) in Paris and the two principal

7As of June 22, 1994.
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botanical institutions in Madagascar: Pare Botanique et Zoologique de Tsimbazaza (TAN) and
FO.FLFA (TEF).8 This project is entitled "Conspectus ofthe Vascular Plants ofMadagascar" and
each ofthese institutions is an equal partner. This project is funded by the National Science
Foundation with in-country support from USAIDlMadagascar.

This database is comprised of three main components:

1. Names: Information about scientific nomenclature. This database currently contains 25,000
name records for species and infraspecies in Madagascar.

2. Exsiccatae: Information about specimen records from field observations and museum
specimens. This includes geographical information, whenever possible, about record locations.
This database currently contains 30,000 records of this type. Within the next several months,
30,000 additional records ofthis type are to be added.

3. Bibliography: Information about all books and journal articles pertaining to the plants of
Madagascar. This database currently contains approximately 2,000 bibliographic records.

This information was provided by Dr. George E. Schatz in June :from Antananarivo.

Assessment:

This database is called TROPICOS at the Missouri Botanical Gardens in St. Louis and it is run on
an IBM RS/6000. In Madagascar the database is pcTROPICOS and with a Revelation run-time
license it runs on any PC. This is by far the best available database for bi~logical and geographical
information about vascular plants in Madagascar.

Access:

Dr. Peter Lowry,
Curator,
Africa & Madagascar Department,
Missouri Botanical Garden,
P.O. Box 299,
St. Louis, MO 63166-0299
USA

8The acronyms in parentheses are the official herbarium acronyms and these institutions
prefer to be referred to using these acronyms.
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George E. Schatz,
Associate Curator,
Africa & Madagascar Department,
Missouri Botanical Garden,
P.O. Box 299,
St. Louis, MO 63166-0299
USA

Tel: +1-314-577-9512
Fax: +1-314-577-9596

3. Maps and Images

3.1 Landsat Thematic Mapper

Landsat Thematic Mapper (TM) images provide 30 m resolution, multi-spectral land cover
information useful at mapping scales of 1: 100,000 or smaller. Each TM image covers 185 by 185
km. Many different organizations hold TM images for Madgascar, ofwhich CSIR. is by far the
mosr important. Below is a summary ofthe archives encountered during the survey.

a. Eosat, Inc.

Description:

Eosat stocks 111 TM images covering Madagascar. These are available for $4,500 per image.

Access:

Eosat, Inc.
Customer Services,
4300 Forbes Boulevard,
Lanham, MD 20706
USA

Tel: +1-301-552-0642 or 1-800-344-9933
Fax: +1-301-552-3762

b. USGSIEROS Data Center

Description:

USGSIEROS Data Center stocks 16 TM images for Madagascar acquired between 1984-90.
These are available only on 6250 bpi CCT's in system corrected, path-orientated format for
$1,500 per image - one-third of the regular price. These images are off the shelf products and
parameters such as map projection, resampling technique, and format may not be changed.
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Access:

(same address as Eosat).

c. csm

Description:

With the deterioration ofLandsat 5 and the demise ofLandsat 6, only line of sight ground
receiving stations can receive new Landsat images. CSIR is the only receiving station that
receives current Landsat images for Madagascar. They have hundreds of 1993-94 Landsat TM
images. They also receive and stock SPOT images.

Access:

1.1. Marais,
Satellite Applications Centre,
CSIR,
P.O. Box 395,
Pretoria 0001
South Africa

Tel: +12-841-2911
Fax: +12-841-4720
Email: imarais@sac.csir.co.za

d. U. of Maryland

Description:

The following images area available:

Sensor Path/Row Date Scene Center

MSS 158/71 03/01185 15°54'S 49°23'E

TM 160/74 05/29/89 23°13'S 45°18'E

TM 158/71 09/07/90 15°54'S 49°23 'E

TM 158170 09/23/90 c.175 km N of 158171
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kess:

Mark Heinicke,
ti. ofMaryland,
Dq>artment ofGeography,
larakHall,
twlege Park, :MD 20742-8225
USA

I'd: +1-301-405-7642

U Individuals and Institutions

• following individuals and institutions hold current maps which identify biodiversity resources.
kess information for each institution or individual is included in the front portion ofeach
.:tion. Subsequently, a description and an assessment of each map is provided.

a. Conservation International

,.mapping program at Conservation International, directed by Silvio Olivieri, is currently
puducing a map that will display deforestation patterns in Madagascar in relation to protected
.arms. Maps 1 and 2 below will be overlaid and the resulting map will be published by
'tlmnservation International in the Fall 1994. This published map will help to indicate forested
,mms in Madagascar in need of protection.

IDJanuary 1995, Conservation International is holding an expert meeting in Madagascar. This
IIil be organized similarly to the meetings ofthis kind held previously in Manaus, Brazil, and in
Plpua New Guinea. Scientists with expert knowledge of particular elements ofbiodiversity in
'lilt part of the world are all brought together to map all the known information in regard to
18OOiversity. This approach produces up-to-date biodiversity maps, produced in successive
Rfinments derived from consultations with experts with first-hand knowledge of the area under
:8lIdy. The biodiversity experts for Madagascar will be brought together in Antananarivo in
lmuary 1995.

kess:

.smo Olivieri,
Qlnservation International,
1015 18th Street NW,
Seite 1000,
Washington, DC 20036
USA

tel: +1-202-429-5660
&x: +1-202-887-5188
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Map!

Description:

Map Title:
Map projection:
Scale:
Method:
Digital Formats:
Map Caption:

Assessment:

Major Madagascar Vegetation Types
Lambert Azimuthal
1: 1,000,000
Manual interpretation ofLandsat TM data
ARCIINFO, CISIG (A GIS system developed by CI)
41 vegetation classes~ Vegetation codes and classes listed in Appendix 5

The vegetation types presented on this map were developed in the 1980's by a Malagasy Ph.D
student named Faramalala Miadana Harison. This 1: 1,000,000 unpublished map is entitled "Carte
des Formations Vegetales "de Madagascar". This is probably the best country-wide map
vegetation classification available for Madagascar at the present time (August 1994). Codes and
vegetation classes used in this map are presented in the following pages.
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Map 2

Description:

Map Title:
Map projection:
Scale:
Method:
Digital Formats:
Map Caption:

Assessment:

Protected Areas
Lambert Azimuthal
1:2,000,000
A product of the COEFOR mapping project
ARCIINFO, CISIG
Five classes ofprotected areas recognized in Madagascar:
* Fort~ts Classees
* Reserves Forestieres
* Reserves Speciales
* Parcs Nationaux
* Reserves NaturellesIntegrales

An excellent representation ofprotected areas in Madagascar. The available boundaries data
were gathered with the cooperation ofANGAP in Antananarivo. This is the protected area map
that will be superimposed on the vegetation map.

This map is at a small map scale but it nevertheless clearly identifies the current boundaries of
many of the protected areas on the island. The data used to produce this map are held at
Conservation International in Washington, DC.
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Map 3

Description:

A map of landcover and deforestation patterns in the Mahajariga-Ankarafanstsika region of
Madagascar. Ten protected area and landcover classes are presented on the caption for this map.
The data layers used to produce this map were:

* major vegetation
* 1985 deforestation
* 1991 deforestation
* 1985 settlement areas
* 1991 settlement areas
* reserve boundaries
* villages
* roads
* rivers

This map is at approximately a 1:750,000 scale. The major vegetation on this map is defined from
the satellite imagery interpretation done by Faramalala Miadana Harison. Features such as roads
and rivers were taken from the Digital Chart of the World. The base data for this map were
produced by the original COEFOR project. The protected area boundaries were digitized using
the CISIG system. The map is stored in both CISIG and ARC/INFO at Conservation
International in Washington, DC.

The L'Ankarafantsika protected area is 60,520 ha and it is categorized by IUCN as a strict nature
reserve. It is located in the area of 15°59'-16°22'S and 45°561-47°12'E.9

Assessment:

This map was produced from a manual interpretation of aerial photos, Landsat, and SPOT
imagery.lo This is an excellent, relatively high resolution representation of an important protected
area region. This map is presented to demonstrate the capabilities ofhigh resolution mapping for
monitoring a protected area in Madagascar. Projects focused upon protected areas that produce
maps of this type are being coordinated by ANGAP in Antananarivo.

9These location coordinates are reprinted from mCN, UNEP, and WWF. 1987.
Madagascar: An Environmental Profile. Edited by M.D. Jenkins, IUCN, Gland, Switzerland and

. Cambridge, UK, 374 pp.

lOConservation International should be contacted for additional information regarding the
format and availability of this map.
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Map 4

Description:

An approximately 1:100,000 scale map ofLa Reserve Naturelle Integrele No.3 de Zahamena in
Madagascarll produced by Conservation International. The Zahamena protected area is
categorized by mCN as a strict nature reserve. It is approximately 73,160 ha in area and it is

.located in the area of 17°26'-17°44'S and 48°56'-49°00'E. 12

Assessment:

This map presents a good example of a regional layout for a protected area in Madagascar. This
is a map which represents the current status of the Zahamena protected area in Madagascar. 13

Historically, given the paucity of detailed location information for many protected areas in
Madagascar, thi!> type ofmap may prove to be a very useful tool in the future.

llConservation International should be contacted for additional infomation regarding the
formats and availability of this map.

12These data are reprinted from IUCNfUNEPIWWF. 1987. Madagascar: An
Environmental Profile. Ed. M.D. Jenkins, IUCN, Gland, Switzerland and Cambridge, UK. 374
pp.

13The illustration presented here is supported by a GIS map produced with the CISIG
mapping system being currently used by Conservation International.
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Zahmnena

La Reserve. Naturelle Integrale No. 3 de
zahamena, localisee aI'est du Lac AJaotra,
fut etabJie en 1927 et d61imitee en 1966.
Ene protege. Ie chateau d'eau de I~ region de
I'Alaotra et de la riviere OniOO. zahamena
est une foret tropicaJe humide dans laquelle
habitent J3 especes de lemuriens et qui
montre une diverslte importante acause du
changement d'aJtitude de l'Est al'Ouest (de
500 a1500 metres). La reserve couvre une
superficie de environ 73.000 hectares.. Les
pressions des villages voisins ont cause une
detorestation des zones limitrophes de la
reserve, qui metent en peril sa function
ecoJogique.

La carte produite par CISrO monrr~ les
Iimites officielles· de la Reserve de
Zahamena, avec ses zones de protection,
entouree des villages. La partie Sud de la
Reserve limite avec Ia riviere de Onibe.
Cette carte Olontre aussi des zones
prioritaires pour la recherche scientitique sur
la biodiversite (en jaune) et des zones de
moyennes et fortes pressions (rose et
orange) et les comites·villageois etablis par
Ie projet CI-Zahamena en' 1993 'pour
impliquer les habitants dans la conservation
et Ie developpement de leur 'ecosysteme.

Cette image montre la superposition des
aires encore boisees (selon line image

. satellite de Juin, 1990) sur les limites de la
reserve, et sa zone de protection. Elle
montre que 13 % de la reserve a ete deja
defrichee avant 1990. L'image precedente
montre (en violet fonce) des aires ou 011 a'
constate des defrichements recel1ts. Emnt
donne que I'image satellite a ete interprete
manuellement. ces chiffres sont
approximatifs et sujet ades veritications Stir

terrain.
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b. Glen M. Green

Dr. Glen M. Green has been working to document deforestation patterns and conservation
priorities in Madagascar for a number ofyears. Much of this work was done in collaboration with
Robert W. Sussman at Washington U. in St. Louis. In 1990 Glen M. Green and Robert W.
Sussman produced the principal modem study of deforestation in Madagascar which employed
the interpretation of satellite imagery.14

The grids in maps 1-4 present an updated perspective ofboth the topographic and deforestation
maps currently available for Madagascar. Map 5 represents the modem day capability for
mapping and monitoring deforestation on the island. Map 6 presents the capability of imagery
interpretation for high resolution map production on the island.

Dr. Green most recently conducted work in Madagascar at the beginning of 1994. Thus the
status of the data presented in these maps are contemporary. Two important recent studies
conducted by Dr. Green iIi Madagascar which include maps of biodiversity resources are
presented in Appendices F and G.

Access:

Dr. Glen M. Green,
Department ofGeography,
Boston u.,
Boston, MA
USA

Tel: +1-617-353-5743
Fax: +1-617-353-5986
Email: ggreen@crsa.bu.edu

14Green, Glen M. and R.W. Sussman. 1990. "Deforestation History of the Eastern
Rainforests ofMadagascar from Satellite Images." Science 248:212-215.
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Map!

Description:

A guide to the 1:100,000 topographic map sheets currently available from the government map
office in Madagascar (FTM). These maps use a Laborde projeetion1S that displays elevation
information at 25 m contour intervals. The printed base map used here as a template by Dr.
Green was originally produced for the 1:50,000 quadrangles. However the quadrangles marked
with X's on this base map indicate currently available 1:100,000 map sheets.

Assessment:16

Glen Green has spent a significant amount of time over the last several years using maps and
conducting landscape research in Madagascar. He therefore was in an excellent position to
chronicle available topographic maps on the island.

15This projection type was originally developed by the French and it is only used for maps
ofMadagascar.

16The Assessments for Maps 1, 2, and 3 are identical and are presented here only.
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Map 2

Description:

A guide to the 1:50,000 topographic map sheets currently available from the government map
office in Madagascar (FTM). These maps use a Laborde projection that displays elevation
information at 25 m contour intervals. The quadrangles marked with X's indicate currently
available 1:50,000 map sheets.

Assessment:

The assessment for Map 1 applies here.
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Map 3

Description:

This illustration indicates the availability of 1: 100,000 scale forest maps available from and
produced by the Department ofWater and Forests (Direction des Eaux et Fon~ts) in Madagascar.
The original printed map represented 1:50,000 topographic quadrangles. Here this map is being
used to represent the current coverage of the available 1:100,000 forestry maps. The quadrangles
with an Xindicate areas for which the forestry maps are available.

Assessment:

As indicated on this chronicle, map sheets are available for only limited areas in the north and
south of the island. Also these forest maps are of a relatively generalized nature and are ofvery
limited use for any site specific projects. .
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Map 4

Description:

These are the specific areas for which deforestation maps have been produced or are currently
being produced by Glen Green, often working in association with Robert Sussman. These zones
generally include designated protected areas. The hand-lettered titles on this map of zone
localities are the zone names used by Dr. Green. These names often are also the names ofthe
protected areas included within these zones.

Assessment:

These deforestation maps are by far the most useful deforestation maps produced for these areas
in Madagascar. These maps are produced employing a manual interpretation of TM satellite
imagery. Map 5 presents a specific example of one ofthese maps.
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MapS

Description:

This is an example of a specific deforestation map for the Ranopiso Quadrangle in Madagascar.
The white and black classes represent the forested and non-forested areas as of 1950. The color
classes represent deforestation patterns derived from manual interpretations ofLandsat images
from 1973 and 1982.

Assessment: .

The classes on this illustration well represent the capability for the documentation offorest and
deforestation patterns in Madagascar. This demonstrates clearly that the simple manual
interpretation of satellite imagery produces an effective monitoring instrument.
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Map 6

Description:

A map illustration contained in a section ofthe CIESIN Report presented in Appendix G. This
grid arrangement exemplifies the capacity of fine resolution interpretation of satellite imagery iIi a
single locale within Madagascar. Represented on this grid are linear data representing the
vegetation canopy.

Assessment:

This illustration represents a small area in Madagascar of approximately 1-2 kIn within the Beza­
Mahafafly Special Reserve. 17 The collection of comprehensive field survey data in this area
permitted this relatively very high resolution imagery interpretation indicated by the classes used
in this illustration. Six ofthese classes represent specific plant species while the rest represent
specific plant species groupings. This illustration may represent the finest resolution ofcanopy
species done for any area in Madagascar.

17The linear data presented here result in thin colors to represent the canopy data
distribution.
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Map 7

Description:

The data boundaries on this map were derived from a comparison of data obtained from 1957
aerophotographs, 1957-1976 MSS imagery, and 1976-1984 MSS imagery. The green color

. represents forested areas, the gray color non-forested areas, and the red and blue colors represent
deforested areas.

Assessment:

In this map, data derived from interpretation of aerophotography and satellite imagery are
overlaid upon a shaded relief elevation image. The background shaded relief image was produced
by digitizing elevation data from a topographic map. This map presents an excellent depiction of
deforestation history in relation to the elevation gradient in the Mantady region. The techniques
used to produce this map will provide valuable tools for monitoring deforestation changes on the
island.

This map is reproduced from:

Green, G.M. 1994. Remotely Sensed Determination ofDeforestation History and Topographic
Controls: Mantady National Park and Surroundings. Unpublished report presented to Randall A.
Kramer, School of the Environment, Duke U.
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c. State U. of New York at Stonybrook

Dr. Patricia Wright directs the Institute for the Conservation ofTropical Environments (ICTE) at
the State U. ofNew York at Stonybrook (SUNY). Over the last several years a number of
scientists have traveled to Madagascar from this institute to conduct research on various
vertebrate species, particularly lemurs. ICTE currently provides the infrastructure for
management of the Ranomafana National Park Project. A GIS is currently being organized for
this park.

Six of the 1:50,000 scale topographic maps covering the area of the park (418,000 ha) are
currently being traced to mylar. This area includes the park and its extension and the forests to
the north, south, and on the escarpment. In collaboration with USGS, these overlays will be used
to create a Digital Elevation Model (DEM) for the park area. It is expected that this DEM will be
completed by the end of 1994.

Access:

Patricia Wright,
Institute for the Conservation ofTropical Enviornments,
State U: ofNew York at Stonybrook,
SBS Building (5th Floor),
Stonybrook, NY 11794-4364
USA

Tel: +1-516-632-7656
Fax: +1-516-632-7692

d. World Conservation Monitoring Centre

WCMC has produced several reports and publications during the past several years that include
maps of important Madagascar biodiversity resources. These are presented on the following
pages.

Access:

World Conservation Monitoring Centre,
219 Huntingdon Road,
Cambridge CB3 ODL
UK

Tel: +44-223-277314
Fax: +44-223-277136
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Map!

Description:

Displayed on this map are:

Six vegetation types:
* spiny desert
* savanna and steppe
* savoka (degraded forest)
* dry ·deciduous forest
* dense rain forest
* montane forest

Four protected area types:
* national park (2)
* nature reserve (11)
* special reserve (23)
* private reserve (2)

Sixteen critical sites are also identified on this map.

Assessment:

Map 1 was produced in 1991 for a Critical Ecosystems Project that WC~C conducted for the
World Bank. This project collected and compiled information and mapped 'critical ecosystems'
for the countries ofAfrica. This represents the best map of 'critical ecosystems' available as of
1991 based upon the literature review conducted at WCMC.
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Map 2

Description:

A 1:4,000,000 vegetation areas map produced by WCMC and published on pages 226-227 in The
Conservation Atlas of Tropical Forests: Africa by lA. Sayer, C.S. Harcourt, and N.M. Collins

. (eds.), World Conservation Monitoring Centre, MacMillen, 1992.

Assessment:

This map is a compilation ofdata from several sources which include: a) Mangroves, Dry
Deciduous Forest, and Spiny Forest - reproduced from Carte des Formations Vegetales de
Madagascar, a 1: 1,000,000 scale unpublihed map prepared by Faramala Miandana Harison; b)
the Eastern Rainforests - reproduced from maps produced by Glen Green and Robert Sussman; c)
vegetation types harmonized with the vegetation types presented in The Vegetation of Africa by
Frank White (1983). Some of these data are from satellite imagery and some are not. This small
scale map is therefore necessarily a generalization of the actual forest distribution on the island.
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Map 3

Description:

A protected areas map for Madagascar produced by WCMC and published in Protected Areas of
the World: A Review ofNational Systems Vol. 3:Ajrotropical, p. 149, mCN, Madagascar,
November 1991.

Assessment:

This presents a fair representation ofMadagascar protected areas on the small map scale.
However, it is most probably.will be useful only for general guidance to the positions ofprotected
areas. WCMC holds precise boundary information for only a percentage ofthe protected areas in
Madagascar.

The Conservation International (Map 2) map ofprotected areas is based upon more up-to-date
information than this WCMC protected areas map. In addition, the CI map is at a larger map
scale than the WCMC map and it includes more precise data about boundary locations of
protected areas in Madagascar.
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e. Ronald I. Miller

In 1988-89, a pilot study was conducted at the World Bank in Washington, DC to test mapping
procedures which document rare species distribution patterns in a developing country. The
following three Madagascar maps representing the distribution patterns of lemurs, butterflies, and
reptiles and amphibians were produced during this study. These maps were part of a display
entitled "Environmental Management and Sustainable Development" presented at the World Bank
Annual Meeting in Washington, DC in September 1989. The procedures developed during this
pilot study are being published by Chapman & Hall during the Summer of 1994 in Mapping the
Diversity ofNature by Ronald I. Miller.

Access:

Ronald 1-: Miller,
Department ofForestry and Wildlife Management,
U.ofMassachusetts,
Amherst, MA 01003
USA

Tel: +1-413-545-1224
Fax: +1-13-545-4358

Maps 1-3

Description:

These maps represent the distribution ofthe threatened lemurs, reptiles, and butterflies of
Madagascar as documented in the field notes published in Madagascar: An Environmental
Profile. 18 The procedures used to produce these 1: 1,000,000 scale maps are described in
Mapping the Diversity ofNature. 19

Assessment:

The final presentation maps produced in this project are useful for the early stages of the
biodiversity planning process within a country. The methodology used to produce these maps is
presented in Mapping the Diversity ofNature. For the more detailed work that is part of the later
stages, the tabulated Madagascar species data presented in Mapping the Diversity ofNature
provide a more precise guide to measure the impacts ofprojects on rare species.

18ruCN, UNEP, and WWF. 1987. Madagascar: An Environmental Profile. Edited by
M.D. Jenkins. ruCN, Gland, Switzerland and Cambridge, UK, 374p.

19Miller, R.I. (editor). 1994. Mapping the Diversity ofNature. Chapman & Hall, London.
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Distribution patterns for the following threatened species in Madagascar are presented on these
maps:

Map!

The Rare Lemurs ofMadagascar

Allocebus trichotis (Hairy-eared dwarflemur): Endangered species, endemic to Madagascar, and
considered to be the rarest of all the lemurs. Known to occur in the eastern tropical forest.

Indri indri (Indri): The largest living lemur, an endangered species, restricted to parts of the
northeastern tropical forests ofMadagascar.

Propithecus diadema (Didemed sifaka): Vulnerable species, endemic to eastern Madagascar, this
lemur occurs naturally at low population densities and is severely threatened due to habitat loss
from deforestation.

Daubentonia madagascariensis (Aye-aye): Endangered species, endemic to Madagascar, rare
due to the destruction ofthe forest habitat.

Hapalemur simus (Broad-nosed gentle' lemur): Endangered species, endemic to Madagascar,
known only from the southeast region of the island. Found along river banks where the Giant
Bamboo species occurs.

Lemur macaco macaco (Black lemur): Vulnerable species, endemic to northwest Madagascar,
found in the humid forests and on the coastal islands.

Lemur macaco flavifrons (Sciater's lemur): Endangered species, endemic to a coastal forest strip
in the northwest ofMadagascar.

Lemur mongoz (Mongoose lemur): Vulnerable species, occurs in the deciduous forests of
northwest Madagascar, and also occurs in the Republic of the Comoros.

Lemur rubriventer (Red-bellied lemur): Threatened species, endemic to the eastern forests of
Madagascar.

Varecia variegata (Ruffed lemur): Threatened species, endemic to the eastern humid forests of
Madagascar.
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Map 2

Some Rare Reptiles and Amphibians ofMadagascar

Geochelone radiata (Radiated Tortoise or Sokake): Vulnerable, endemic, terrestrial species
restricted to dry forest.

Geochelone yniphora (Angonoka): Endangered, endemic, terrestrial species restricted to an area
around Baly Bay. In imminent danger ofextinction.

P~is planicauda (Madagascar flat-tailed tortoise or Kapidolo): Restricted, endemic, terrestrial
species threatened by agricultural encroachment and habitat destruction.

Pyxis arachnoides (Madagascar spider tortoise or Tsakafy, Kapila): Restricted, endemic, small
terrestrial tortoise species found in xeric thorn-bush scrub of coastal regions. .

Erymnochelys Madagascariensis (Madagascar sideneck turtle or Rere): Restricted, endemic,
aquatic turtle species, found in extensive aquatic habitats on the west and northwest ofthe island.

Map 3

The Rare Butterfies ofMadagascar

Papilio grosesmithi: Rare, endemic, butterfly species known from the deciduous forests of
western Madagascar.

Papilio morondavana: Vulnerable, endemic, attractive swallowtail butterfly species found in the
deciduous forests in western Madagascar. Seriously threatened by habitat destruction.

Papilio mangoura: Rare, endemic, butterfly species restricted to some ofthe eastern rainforests.
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4. Next Steps

Currently a number of organizations are involved with the formation ofMadagascar biodiversity
data. The following is a synopsis oforganizations identified during this project Future
investigation ofthe relevant projects at each ofthese institutions is clearly suggested.

* The World Wide Fund for Nature (WWF) in the USA20 is rapidly developing GIS and database
capabilities. This organization will be involved with the formation ofMadagascar biodiversity
data once these technological tools are implemented.

* A Madagascar 'environmental database' project is currently being conducted by the World
Bank.21 The aim ofthis project is the design and construction of an environmental database to be
used in Madagascar. This database project is still in the very early stages ofdevelopment.

* A scientific research focus on Madagascar biodiversity subjects is long established at Duke U.22
.

However I was not able to identify any databases or maps produced in current research activities.
Duke scientists are currently involved in various species studies as well as with a socio-economic
project related to the Mantadia National Park near Andasibe (formerly Perinet) in eastern
Madagascar. Madagascar scientific projects based at Duke require follow-up so that the collected
biodiversity data will be available in database and map formats for future utilization.

* Birdlife International23 has mapped the distributions ofall of the world's restricted-range birds.24

Information about the distribution, habitat requirements, and altitudinal ranges of the restricted­
range birds ofMadagascar are included in the Birdlife International biodiversity database in
Cambridge, UK.25 In the future, these data and maps will need to be accessed for the Madagascar
information and maps.

2°Richard Carroll, World Wide Fund for Nature, US Office, Madagascar Region,
Washington, DC, USA. Tel: +1 202-293-4800, Fax: +1 202-293-9211.

21The World Bank, AFTES, 1818 H Street, NW, Washington, DC 20433, USA. Tel: +1­
202-458-1389.

22Dr. Randall Kramer, Duke U, School ofthe Environment, Durham, NC 90328, USA.
Tel: +1-909-613-8072, Fax: +1-909-684-8741.

23As ofMarch 1993, the International Council for Bird Preservation (ICBP) has operated
under the new name ofBirdlife International.

24Defined as those bird species with ranges estimated to total less than 50,000 km2
. These

comprise almost 28% ofall bird species.

25Birdlife International, Wellbrook Court, Girton Road, Cambridge CB3 ONA, UK. Tel:
+44-223-277318, Fax: +44-223-277200.
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* Extensive scientific research on Madagascar biodiversity originated in France during the
twentieth century. Professor Jean-Jacques Petter, director of the national zoo in Paris,26 should be
contacted for connections to other institutions in France with Madagagascar biodiversity
information.

* The Museum National d'Historie Naturelle, Paris, includes a large collection ofMadagascar
biodiversity materials. However, most information pertaining to this collection is yet to be stored
in a database. Summary statistics about Madagascar observations and specimens held in this
museum were therefore not obtainable.

A database for fish specimens was the only database reportedly at the museum that might list
specimens from Madagascar. The following two e-mail addresses should be contacted for further
information about this database: murail@mnhn.fr (Computer Department) and hureau@mnhn.fr
(Fish Database).

4.1 Collected Documents

Madagascar remains as a focus ofbiodiversity projects due to its status as one of the centers of
unique biodiversity on the earth. Therefore the status of nature on Madagascar is a focus of study
for many institutions worldwide. The following is a listing of several published and unpublished
Madagascar biodiversity reports encountered'during this project:

Albignac, R, G.S. Ramangason, V.S. Rakotonirina, S. Andriatsarafara, and H. Rabetaliana.
1992. "Ecodevelopment ofRural Communities for Biodiversity Conservation."
UNESCOIUNDP - MAG/88/007.

Ramangason, G.S. 1993. "The Mananara-Nord Biosphere Reserve. II Nature andResources 29
(1-4):17-23.

UNESCO and UNDP. 1992. "Eco-Development des Communautes Rurales pour la
Conservation de la Biodiversite." Les Projects MAG/88/007.

Albignac, R and B. Bousquet. 1992. "Eco-developpement des Communautes Rurales pour la
Conservation de la Biodiversite: Mananara Nord 2." Les Projects MAG/88/007.

Nelson, R, Horning, N. 1993. "AVHRR-LAC Estimates ofForest Area in Madagascar 1990."
Int. J. Remote Sensing 14(8): 1463-1475.

Greve, Albert M. (ed.). "Madagascar Environment Program Newsletter". ARTD, World Bank.

Keck, C.A. 1993. "Property Rights and Land Use in Madagascar's Eastern Rainforest." Masters
Thesis, School of the Environment, Duke U.

26Tel: +33-1-40793342.
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4.2 Future Directions

Biodiversity data need to serve as the basis for future development and conservation in
Madagascar. This project identified many sources ofthese data outside ofMadagascar. A vital
next step will be the development of a database/mapping system that is carefully linked both to the
principal germane institutions and activities in Madagascar and to the many activities on the island
that are being initiated in other parts ofthe world.

The design ofthis database/mapping system will need to include standards and protocols closely
linked to the collection of data. The data will need to be closely linked to both broad and fine
scales ofgeographic location. For each record, data should be stored at a resolution level
appropriate to the information being collected.

Many different types ofbiodiversity related information are available for Madagascar. For
example, information is available about the types of species, landcover, geological formations,
climate patterns etc. The characteristics of these different data types will need to be carefully
considered in the formulation of standards and protocols for any database/mapping system that is
required to handle Madagascar biodiversity data.

5. Appraisal and Conclusions

Some important biodiversity data is stored on databases and maps held by several key
organizations outside ofMadagascar. The most important databases that were identified during
this project are at the Smithsonian Institution, the U. of Chicago, the U. ofMichigan, the Missouri
Botanical Gardens, and at the World Conservation Monitoring Centre. The most important maps
identified during this project are being produced by Conservation International, Dr. Glen M.
Green, and by the WorId Conservation Monitoring Centre.

Somewhat surprisingly, the predominant technique being used today to identify forest biodiversity
resources and deforestation patterns on maps in Madagascar is the manual interpretation of
satellite imagery. Manual interpretation ofimagery is a practical means for generating useful
landcover map products with a minimum need for training and technological equipment. The two
primary producers ofMadagascar deforestation maps identified in this project (i.e., Conservation
International and Dr. Glen M. Green) are both utilizing manual interpretation approaches in the
production oftheir maps.

Scientific studies remain as the fundamental foundation ofbiodiversity data gathering in
Madagascar. Today the creation of databases for biodiversity data is still considered to be
somewhat of an extraneous component in much biological scientific research. Thus the majority
ofbiological studies being conducted at the present time in Madagascar do not include the input
of collected data into a database as part of their objectives. The databases being developed by the
plants database consortium and by the birds database consortium are two excellent examples of
upcoming databases that will serve as repositories ofMadagascar biodiversity data in the future.
Field data for these taxa, collected in Madagascar as part ofindependent scientific studies, will be
easily transferable into digital database format with the completion ofthese databases in the not
too distant future (6-18 months).
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It is important that databases to be used as repositories for biodiversity information be maintained
within Madagascar. The work ofthe International Institute ofBiological Sciences in Costa Rica
serves as an excellent model for the establishment of database and mapping facilities within a
country noted for its biodiversity resources. The general strategies used in Costa Rica can serve
as an excellent prototype for the biodiversity monitoring center in Madagascar. Costa Ricans are
trained as parataxonomists and at the Institue they identify species collected in field studies.
Costa Ricans then input these data into computers for tabulation and analysis. Local people in
effect run the biodiversity monitoring facility in Costa Rica.

Similarly people in Madagascar can be trained both for field collection studies and for eventually
running the computerized facilities for monitoring biodiversity resources. It is important that the
databases to be used as repositories of information about biodiversity resources be maintained
within Madagascar. Current versions ofthese databases can also be held outside ofthe country,
but the core database should be established within Madagascar. This will insure that the
information is kept accurate and up-to-date.

The primary next step in setting up a monitoring system for biodiversity resources in Madagascar
is in the design of data collection and handling procedures. This will involve the design and
implementation of standards and protocols for data collection and processing. Most importantly
for map production, this will involve the formulation of standards and protocols particular to each
ofthe different data types to be geographically registered.
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Appendix A: Smithsonian Mammals Division Database Definition Table

The structure ofthe mammals database held at the US Museum ofNatural History in Washington,
DC. This table defines the fields and formats that comprise this mammals database.
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~4H

Hammal IHQUIRB Fie~4. Definition ~able

P.3/3

:ELD • f - PRINT - FIELD - PRINT -
~ FORMAT REY FORM LEN -RPrS- ,NAME FORMAT KEY FORM' LEN -RPI'S-

,TONO, CHAR PRE NB 8 PTECATS CHAR NB S
:ATGNOl CHAR NB 1 YYCATG CHAR NB 4
~TGN023 CHAR NB 2 MMCATG CHAR NB 2
:A'l'GN01.3 CHAR NB 3 DDCATG CHAR NB 2
:ATGN04:8 CHAR NB 5 ECOLHAB VAR B 128
:A'l'GN012 CHAR NB 2 RE1WUCS VAR B 750'
:ATGN03,a CHAR NB 6 STATUS CHAR VAL NB 4,
:ANN014 CHAR NB 4 S'I'A'1'REM VAR B 90
:ATGIl05,8 CHAR NB 4 SEX, CHAR NB 2
ALCODE" CHAR PRE NB 1 SEXY.-- CHAR -- NB 1
~CATION' 2 V

---
CHAR 1CHAR VAL HB 5 SEXM NB

~CBLJ)G, CHAR NB 1 V 5' COLCDE CHAR VAL NB 3
.oCAREA CHAR N13 1 V 5 COLCDETR VAR NB 3,7
~CBTR VAR NB 25 V 5 BONEINV VAR 13 422,
ICATR ' VAR NB 26 V 5 ' MWEIGH'l' VAR B 15
ICA'1'OR VAR B 15 WWFLO CHAR NB 11
~SOR CHAR NB 1 WWEIGHT CHAR NB 4

lHCOD CHAR PRE NB 4 WWTUNI'I' CHAR NB 2'
~LY , CHAR PRE NB 20 wm'MOD CHAR NB , 5
lNUS CHAR PRE NB 20 MMEASURE VAR B ' 128
'ECIES CHAR VAL NB 20 V 2 WMFLD CHAR NB 11
~SPECS CHAR NB 20 V 2 WMEASORE CHAR NB 4,

'PEPtIS VAR B 118 WMSUNIT CHAR NB 2
'PE CHAR VAL NB 1 WMSMOD CHAR NB 5
'PETR ,VAR NB 4 .REPR,OD VAR B 250,
IECOLL CHAR PRE NB 8 AGE VAR B 30;
'YCOLL, CHAR NB 4 AAFLD CHAR NB ~l
IMCOLL CHAR NB 2 ABSAGE CHAR NB 4
DCOLL CHAR NB 2 AAGEUNIT CHAR NB 3'
-,u-mFR CHAR NB 1 " AAGEMOD CHAR NB 4:.
JNTRY CHAR PRE NB 25 V 2 ONO CHAR VAL NB 15 V 5
lATE VAR VAL B 30 / BIBLIO VAR B 250'
UNTY VAR B 30 INITIALS CHAR VAL N& ·3,
ECLOe VAR 13 50 OATEENT CHAR VAL NB 8,
:JLOC VAR B 120 INITCH CHAR VAL NB -3
:EAN VAR VAL B 16 DATECH CHAR VAL NB S
.A VAR VAL 13 28 STOMACH VAR B 64 .
,y VAR 13 30 HISTPREP VAR B 64
,TITUDE. CHAR NB 7 PARASITE VAR B : 64
ATDEG . CHAR NB 2 ' INJURY VAR l3 64
aA'I'MIN CHAR NB 2 ,RECSTAT CHAR VAL NB 1
aATSEC . CHAR NB 2 RECSTTR VAR NB 39
ATDIR .CHAR NB 1 LORANe CHAR NB 5V 3
ifGTUCE CHAR NB 8 NATURE CHAR VAL NB 17

.oNGOEG CHAR NB 3 NMFLD CHAR NB S
CNGMIN CHAR NB 2 NMBR CHAR NB 3·
ONGSEC CHAR NB 2 NMBRMOD CHAR NB 5
,oNGDIR CHAR NB 1 CONDI'I'N CHAR VAL NB 2
iEV VAR B 16 CONDTR VAR NB 3,4
LLCTOR CHAR VAL NB 30 V 6 . TISSUE VAR B 125
LONUMB VAR B 25 PHOTO CHAR VAL NB 10 V 20
'LDNUMB CHAR VAL NB 15 V 3 $FIXED CHAR NB 185
INOR VAR B 128 KEYS VAR PRE B, 40
:SNNO CHAR VAL NB 6 ITEMNO NUM PRE r S b1



Appendix B: Smithsonian Botany Division Plant Families

A list of the families of plants represented by specimens from Madagascar in the Botany Division
at the Smithsonian Natural History Museum in Washington, DC. These represent records at the
museum inventoried for the database as of June 1, 1994. This represents only about 10% ofthe
botanical Madagascar plants held by the museum. The remaining specimens are being catalogued
into the database at this time.

49



Plant families from Madagascar

FAMILy----------
ACANTHACEAE
AMARYLLIDACEAE
ANACARDIACEAE
ANNONACEAE
APOCYNACEAE
APONOGETONACEAE
ARECACEAE
ASCLEPIADACEAE
ASTERACEAE
BALANOPHORACEAE
BASELLACEAE .
BEGONIACEAE
BIGNtNIACEAE
BUDDLEJACEAE
BURMANNIACEAE
BURSERACEAE
CACTACEAE
CAMPANULACEAE
CANELLACEAE
CELASTRACEAE
CHLAENACEAE
CLUSIACEAE
COMBRETACEAE
COMMELINACEAE

.CONVOLVULACEAE
CORNACEAE
CUNONIACEAE
CYPERACEAE
DICHAPETALACEAE
DIDIEREACEAE
DILLENIACEAE
DROSERACEAE
EBENACEAE
ELAEOCARPACEAE
ERICACEAE
ERIOCAULACEAE
ERYTHROXYLACEAE
EUPHORBIACEAE
FABACEAE
FLACOURTIACEAE;:,
GENTIANACEAE
GESNERIACEAE
HYDROSTACHYACEAE
ICACINACEAE
LOGANIACEAE
LYTHAACEAE

MALPIGHIACEAE
MALVACEAE
MARANTACEAE
MELASTOMATACEAE
MELIACEAE
MONIMIACEAE
MORACEAE
MYROTHAMNACEAE
MYRSINACEAE
MYRTACEAE
ORCHIDACEAE
PANDANACEAE
PASSIFLORl\CE~
POACEAE . -
PODOSTEMONACEAE
RESTIONACEAE
RHAMNACEAE
RHIZOPHORACEAE
ROSACEAE
RUBIACEAE
RUTACEAE
SALVADORACEAE
SAPOTACEAE
SCROPHtTL.ARIACEAE
STERCULIACEAE
STRELITZIACEAE
TACCACEAE
TAXACEAE
PODOCARPACEAE
THEACEAE
TILIACEAE
ULMACEAE
VERBENACEAE
VITA.CEAE
XYRIDACEAE
'ZINGIBERACEAE

Algae
BOODLEACEAE
CAULERPACEAE
CaAETANGIACEAE
CHAMAESI PHONACEAE
CLADOPHORACEAE
DASYCLADACEAE
GYMNOPHLAEACEAE
NOSTOCACEAE
OSCILLATORIACEAE
VALONIACEAE
UDOTEACEAE

BEST AVAILABLE COpy

WI



Appendix C.l: Numbers of Plant Genera in WCMC Plants Database

The number ofgenera represented in each plant family and represented in the Plants Database at
WCMC. These numbers simply represent the number ofgenera per family for Madagascar stored
in the database.
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# genera Family

2 "ACANTHACEAE"
1 n AMARANTHACEAE"
21 n APOCYNACEAE"
48 ..ASCLEPIADACEAE"
1 NASPLENIACEAE"
1 IIAVICENNIACEAE"
1 "BALANOPHORACEAE"
1 "BALSAMINACEAE"
12 "SOMBACACeAE"
1 "'BORAGINACEAE"
1 "BURSERACEAE"
3 "CACTACEAE"
1 "COMBRETACEAE"
31 "COMPOSITAE"
1 "CONVOlVULACEAE't
96 nCRASSULACEAE"
2 "CRUC1FERAE"
9 "CUCURBITACEAE"
48 tfCYATHEACEAEn
2 "CYCADACEAE"
1 "CYPERACEAE"
2 "DENNSTAEDTIACEAE"
11 "OIDIEREACEAE"
1 "DIOSCOREACEAE"
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1
1
109
2
13
1
1
1
1
1
2
1
1
11
80
1
2
1
1
2
2
1
1
2
3
1
1
10
128
5
10
1
5
1
1
2
1
3
1
1
1
1,
1
2
2
1
10
1

p

"EBENACEAE"
"ERICACEAE"
"EUPHORBIACEAS"
"FlACOURTIACEAE"
"GENT'ANACEAE"
"GERANIACEAE"
"GUTTIFERAE"
"HAMAMELIDACEAE"
"HYPOXIDACEAE"
"IRIOACEAE"
"LABIATAE"
"LAURACEAE'1

"LECYTHlOACEAEti

"LEGUMINOSAEtI

"lILIACEAE"
"LOAANTHACEAE"
"LYTHRACEAE"
"MALVACEAE"
"MELIACEAE"
"MORACEAE"
"MORINGACEAE"
"MVROTHAMNACEAE"
"MYR$'NACEAE"
"NEPENTHACEAEn

"NYCTAGINACEAE"
"OLEACEAE"
"OPHIOGLOSSACEAEu

"ORCH'CACEAe"
"PALMAE"
"PASS'FLORACEAE"
"PEDALIACEAE"
"PIPERACEAE"
"POOOCARPACEAE"
"PROTEACEAE"
"RANUNCULACEAE"
"RHIZOPHORACEAE"
"ROSACEAE"
nRUSIACEAE"
"RUTACEAE"
"SALVADORACEAE"
"SAPINOACEAE"
IISCH'ZAEACEAEII
"SCROPHULARfACEAE"
"SIMAROUBACEAE"
"STERCULIACEAE"
"TIUACEAE"
"ULMACEAE"
"VITACEAE"
"VITTARIACEAE"



Appendix C.2: Conservation Status Listing of Plants

A detailed status report of the endangered and threatened plants occurring in Madagascar and
stored on the WCMC Plant Database. Each plant listed includes the current IUCN Threat Status,
the Latin scientific plant name, and the record occurrence for Madagascar. This report also
includes a listing ofthe Madagascar data sources that were accessed in the compilation ofthe
Madagascar plant data.
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World Conservation Monitoring Centre - Status report as of 15 JUN 1994 Page 1
Madagascar [731 records]

K

K

K

K

?.
K

K

K

R

K

K

K

K

K

herb. ?

tree med.lpharm.

?.

K

?

nt

Acalypha reticula/a (poiret) MueH. Arg. 10082 <Euphorbiaceae)
? Comoros 10082
? Reunion 10082
? Madagascar 10082
R Mauritius 10082

Adansonia alba Jum. "H. Perrier 10368 (Bombacaceae)
K 10368 Madagascar 10368

Adansonia bernieri Baill.ex H. poisson 13272 (Bombacaceae)
? Madagascar 13272

Adansonia digitota L. 17833 (Bombacaceae)
common name: baobab
K 10368 Madagascar 10368

[I] 16162 [introd.] Sri Lanka 16162
? Puerto Rico 17833
nt Many countries

[distribution incomplete]
Adansonia/ony BaiHon var.lony 10368 (Bombacaceae)

K 10368 Madagascar 10368
Adansonia/ony Baillon var. rubristipa (Jum. "H. Perrier) H. Perrier 10368
(Bombacaceae)

K 10368 Madagascar 10368
Adansonia grtllUlidieri Baillon 10361 (Bombacaceae)

K 10368 Madagascar 10368
Adansonia nuulagasCllriensis Baillon 13272 (Bombacaceae)

K 10368 Madagascar 10368
Adansonia perneri Capuron 13272 (Bombacaceae)

? Madagascar 13272
Adansonia suarezensis H. Perrier 10368 (Bombacaceae)

K 10368 Madagascar 10368
Adansonia za Baillon var. boiMnsis H. Perrier "10361 (Bombacaceae)

K 10368 Madagascar 10368
Adansonia za Baillon var. boq (Jum. "H. Perrier) H. Perrier 10368 (Bombacaceae)

K 10368 Madagascar 10368
Adansonia za Baillon var. za 10361 (Bombacaceae)

R Madagascar
Adenia epigta H. Perrier 10361 (passifioraceae)

K 10368 Madagascar 10368
Adenia jiringalavensis (Drake) Harms 10368 (Passifloraceae)

K 10368 Madagascar 10368
Adenia olaboensis CJaverie 10368 (passinoraceae)

K 10368 Madagascar 10368
Adenia pelUlttJ Schinz 10361 (Passifioraceae)

K 10368 Madagascar 10368
Adenia refrru:ta Scbinz 10361 (Passiftoraceae)

K 10368 Madagascar 10368
Aerva1alUltlJ (I..) Juss. ex Schultes, Roemer "Schultes 17617 (Amaranthaceae)

common name: cipab
V 16168 Egypt (Gebel Elba muaive, Eutem daert) 16168
'1 Saudi Arabia 16168
'1 . Iran 16168
'1 East Tunor 7130
'1 Indonesia (Madura. Banka, AN) 16168
? Irian laya 7130
? lava 7130
? Sumatra 7130
? ?Malaysia 16168
? P.N.O. 16168
'1 Philippines 16168
? Madagascar 16168
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Madagascar [731 records]

herb.

herb.

succ.

succ.

succ.

succ.

succ.

SUCC.

SUCC.

succ.

succ.

succ.

succ.

succ.

succ.

?

').

!! V

II K

!! K

.!! K

!! K

!! K

!! nt

!! R

!! R

1I nt

1I K

" V

n K

11 R

11 V

11 V

11 R

II ?

II ?

1I R

II R

n V

? Sudan (Gebel Elba) 10269
[distribution possibly incomplete]

Aeschynomene uniflora E. Meyer 7926 (Leguminosae)
? Comoro Islands 7926

? Madagascar 7926
? Tropical Africa 7926
I 6072 Ghana 6072
? Nigeria 1'926
? Senegal 7926
? Natal 7926

[distribution incomplete]
Agauria buxifolia (Lam.) Cordem. 8764 (Ericaceae)

? Reunion 8764

? Madagascar 8764

AgrostophyUum ocddentllh Schltr. 14296 (Orchidaceae)
ExIE 19182 Madagascar 10246
V 19182 Seychelles: Gra 14296

Alluaudia tlSundens (Drake) Drake 10368 (Didiereaceae)
K 10368 Madagascar 10368

Alluaudia comosa Drake 10368 (Didiereaceae)
K 10368 Madagascar 10368

Alluaudia dumosa Drake 10368 (Didiereacea.e)
K 10368 Madagascar 10368

Alluaudia humbertii Choux 10361 (Didiereaceae)
K 10368 Madagascar 10368

Alluaudia montagnacU Rauh 10368 (Didiereaceae)
K 10368 Madagascar 10368

Alluaudia procera Drake 10368 (Didiereaceae)
nt 10368 Madagascar 10368

Alluaudiopsis.fihennensis Humbert at Choux 10368 (Didiereaceae)
R 10368 Madagascar 10368

Alluaudiopris 1IUJ17IieriantJ Raub 10368 (Didiereaceae)
R 10368 Madagascar 10368

Aloe acutissim4 H. Perrier var. acutissimD (Liliaceae)
nt 10368 Madagascar 10368

Aloe acutissilruJ H. Perrier var. antanimorensis G. Reyn. 10368 (Liliaceae)
K 10368 Madagascar 10368

Aloe albijlora Guillaumin 10368 (Liliaceae)
V 18294 Madagascar 10368

Aloe andringitrensis H. Perrier 10368 (Liliaceae)
K 10368 Madagascar 10368.

Aloe antalUlroi (Decary) H. Perrier 18295 (Liliaceae)
R 18295 Madagascar 18295

Aloe baleen Scott Elliot 10361 (LiUaceae)
V 18294 Madagascar 10368

Aloe bellatula G. Reynolds 10368 (Lillaceae)
V 18294 Madagascar 10368

Aloe bmileensis H. Perrier (Lillaceae)
R 18295 Madagascar 18295

Aloe boiteaui Guillaumin (Liliaceae)
? Madagascar

Aloe buchlohii Raub (Liliaceae)
? Madagascar

Aloe bulbillifera H. Perrier var. bulbillifera (Liliaceae)
R 18295 Madagascar 18295

Aloe buIbilli/era H. Perrier var. paulituuJ G. Reyn. (LiDaceae)
R 18295 Madagascar 18295

Aloe calcairophila G. Reyn. 11294 (Uliaceae)
V 18294 Madagascar 18294
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Madagascar [731 records]

succ.

succ.

succ.

succ.

succ.

succ.

succ.

succ.

succ.

succ.

succ.

succ.

succ.

succ.

succ.

succ.

succ.

succ.

succ.

succ.

succ.

succ.

succ.

succ.

succ.

succ.

succ.

succ.

succ.

succ.

11 nt

II ?

11 ?

II ?

II ?

11 V

II V

11 V

lIR

II ?

II R

II ?

11 ?

II ?

II nt

II V

II nt

II ?

II ?

II ?

11 ?

11 ?

11 V

II V

II E

11 ?

II ?

1I I

II R

Aloe capitDta Baker var. capitDta (Liliaceae)
ot Madagascar

Aloe capitDta Baker var. cipolinicola H. Perrier (Liliaceae)
? Madagascar

Aloe capitotll Baker var. gneissicola H. Perrier (Li6aceae)
? Madagascar

Aloe capitata Baker var. qUlU'tZ:iiicola H. Perrier (Liliaceae)
? Madagascar

Aloe capitDta Baker var. silvicola H. Perrier (Liliaceae)
? Madagascar

Aloe compressa H. Perrier Yar. compressa 18294 (Liliaceae)
V 18294 Madagascar 18294

Aloe compressa H. Perrier var. rugosquamosa H. Perrier 18294 (Lilia~e)

V 18294 Madagascar 18294.
Aloe compressa H. Perrier var. schistophila H. Perrier 18294 (Liliaceae)

V 18294 Madagascar 18294
Aloe coni/era H. Perrier (Liliaceae)

R Madagascar
Aloe cremersii Lavranos (Liliaceae)

? Madagascar
Aloe cryptoflortl G. Reyn. (Liliaceae)

? Madagascar
Aloe dectlryi Guillaumin 18295 (Liliaceae)

R 18295 Madagascar 18295
Aloe decorsei H. Perrier (Liliaceae)

? . Madagascar
Aloe deltoideodonJa Baker var. brevi/oliD H. Perrier (Liliaceae)

? Madagascar
Aloe deltoideodonJa Baker var. ctUUlictlllS H. Perrier (Liliaceae)

? Madagascar
Aloe deltoideodontIJ Baker var. deltoideodonJa (Liliaceae)

ot Madagascar
Aloe descoingsii G. Reyn. 18294 (Liliaceae)

V 18294 Madagascar 18294
Aloe divarict1t4 A. Berger var. divtuict1t4 (Liliaceae)

ot Madagascar
Aloe divarict1t4 A. Berger var. rosea (Decary) G. Reyn. (Liliaceae)

? Madagascar
Aloe ericetorum Rosser (Liliaceae)

? Madagascar
Aloe erythrophylla Rosser (Liliaceae)

? Madagascar
Aloe pvetii G. Reyn. (Liliaceae)

'1 Madagascar
Aloe guiJlaumetii Cremers (Liliaceae)

'1 Madagascar
Aloe haworthioides Baker var.lJlUTJ1Itiactl H. Perrier 18294 (Liliaceae)

V 18294 Madagascar 18294
Aloe haworthioides Baker var.haworthioides 18294 (Liliaceae)

V 18294 Madagascar 18294
Aloe helenae Danguy 18294 (Liliaceae)

E 18294 Madagascar 18294
Aloe humbertii H. Perrier (Liliaceae)

? Madagascar
Aloe ibiJiensis H. Perrier (Liliaceae)

? Madagascar
,41oe imalotensis G. Reyn. (Liliaceae)

I Madagascar
Aloe isaloensis H. Perrier 18295 (Liliaceae)
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Madagascar [131 records]

suc<:. 1I ?

suc<:. 1I I

suc<:. 1I ?

suc<:. 11 ?

succ. 1I R

suc<:. 1I ?

succ. 1I ?

succ. 1I ?

succ. II V

succ. II V

succ. II V

succ. II V

succ. II ?

succ. 1I V

succ. 1I ?

succ. II ?

suc<:. II nt

succ. 1I ?.
suc<:. II E

succ. H· ?

succ. 11 ?

suc<:. II nt

suce. 11 nt

suce. II V

succ. H R

tree timber nt

herb~ mc:d./phann.!! ?

? Madagascar
Aloe itremensis G. Reyn. (Liliaceae)

? Madagascar
Aloe kula A. Berger var. laeta (Liliaceae)

I Madagascar
Aloe kula A. Berger var. maniaensis H. Perrier (Liliaceae)

? Madagascar
Aloe leandrii Bosser (LiUaceae)

? Madagascar
Aloe macrodt¢4 Baker 13295 (Liliaceae)

? Madagascar
Aloe madecassa H. Perrier var. lutea Guillaumin (Liliaceae)

? Madagascar
Aloe madecassa H. Perrier var. modecassa (Liliaceae)

? Madagascar
Aloe mayottensis A. Berger (LiUaceae)

? Madagascar
Aloe millotii G. Reynolds 11294 (Liliaceae)
. V 18294 Madagascar 18294
Aloe parallelifolia H. Perrier 11294 (Liliaceae)

V 18294 Madagascar 18294
Aloe parvultJ A. Berger 13294 (Liliaceae)

V 18294 Madagascar 18294
Aloe perrieri G. Reynolds 13294 (Liliaceae)

V 18294 Madagascar 18294
Aloe peyrierasii Cremers (LiUaceae)

? . Madagascar 17668

Aloe rauhii G. Reynolds 13294 (LiUaceae)
V 18294 Madagascar 18294

Aloe schomeri Raub (Liliaceae)
? Madagascar

Aloe silidcola H. Perrier (Liliaceae)
? Madagascar

Aloe suarez.ensis H. Perrier (LiUaceae)
nt Madagascar

Aloe subacutissima G. Rowley (Liliaceae)
? Madagascar

Aloe suzannae Decary 18294 (LiUaceae)
E 18294 Madagascar 18294

Aloe trachyticola (H. Perrier) G. Reyn. (Liliaceae)
? Madagascar

Aloe wwmbe Decorse " L. Poisson var. poissonii Decary (LiUaceae)
? Madagascar

Aloe wwmbe Decorse &: L. Poisson var. vtIOmbe (Liliaceae)
nt Madagascar

Aloe vaotsanda Decary (Liliaceae)
nt Madagascar

Aloe l'emcolOr Guillaumin 11294 (Lillaceae)
V 18294 Madagascar 18294

Aloe viguieri H. Penier (Uliaceae)
R Madagascar

Androstachys johnsonii Prain 18289 (Euphorbiaceae)
common names: cimbirrc, lebombo ironwood, mccrusae, nsimbitsi

? Madagascar 18289
V 6088 Zimbabwe 6OB8
nt 18289 South Africa 18289

Angrucum ebUl'M1I1II 19163 (Orchidacea.e)
? Madagascar 19183

[distribution possibly incomplete]
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Madagascar [731 records]

herb.

herb.

shrub

ot

E

ot

?

V

E

!! ?

ot

?

E

? Andamans
? Madagascar
? Tropical Africa

[distribution incomplete]
BarringtoniIJ tISiIItictJ (L.) Kun 8021 (Lecythidaceae)

common name: butum
E Taiwan (lIOtJtb..eut; Lan Yu)

nt Pacific Is. (incI. Polynesia) 8006
nt American Samoa 8006
R 19104 Cocos Is. 19104

? Madagascar 8tXi6
nt Sri Lanka 8021
nt Old World 8021

[distribution possibly incomplete]
BecCtUiophoenix nuulagQSctllWW JumeUe &: H. Penier 11813 (palmae)

E 2014 Madagascar 6165
Bisnuu'cki4 nobilis Hildebr. It H. Wend!. 10246 (Palmae)

nt Madagascar 10246
Boerluzvia a/riCtUUZ Lour. 16161 (Nyctaginaceae)

common name: dowinaat el far
., Europe (lOuth west) 16168
., N. Aft. & Mid. E. 16168
V 16168 Egypt (Gebel Elba) 16168
? Saudi Arabia 16168
? Madagascar 16168
., Tropical Africa 16168
., Southern Africa 16168

[distribution incomplete]
BortlSsus 11UUllzgQSctllWnsis Bojer 10246 (PaImae)

V 17951 Madagascar 10246

BortlSsus sambiranenm Jumelle " B. Penier 10246 (palmae)
E 17951 Madagascar 10246

BulbophyUum incurvllm Thouars 5152 (Orchidaceae)
., Reunion 5852

? Madagascar 5852
E 5852 Mauritius 10936
Ex 5852 Rodrigues (last 3een 1874) 5852

Carissa edulis Vahl 16161 (Apocynaceae)
E 16168 Egypt (Gebel Elba) 16168
? Saudi Arabia 16168
? Madagascar 16168
nt Tropical Africa 19500
., Angola 19500

., Ethiopia 16168
? Kenya 16168
'1 Somalia 16168
., Sudan 16168
? Tanzania 16168
nt 19007 Uganda 16168
? 2mb~we 1~68

., Namibia 19500

[distribution incomplete]
Ctlssipourea lanceoltda Tul. 14981 (Rhizophoraceae)

., Camara Islands 14981

., Madagascar 14981

E 14981 Seychelles 14981
[distribution possibly incomplete]

ClItharrmtlzus coriaceus Markgrar (Apocynaceae)
E Madagascar
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succ. II I

succ. II I

succ. II I

succ. II K

succ. II V

succ. II V

succ. II V

succ. II V

succ. II I

succ. II I

tree timber ').

tree ExIE

tree &IE,-
tree E

tree I

tree ExJE

tree ExJE

tree II E

tree V

tree R

fJ~

herb. med./pharm.

tree timb~r

'). Catharanthus roseus (L.) G. Don 15213 (Apocynaceae)
common names: cangrejera, catharanthus, desbarata casami.ento, flor de todo el aIio, jazmin del mar,

periwinkle, piayera, vinca

1 Java (Ujung Kulon) lS213
? Madagascar 19183
? Puerto Rico 17833

[distribution possibly incomplete]
Celtis gomphophylla Bak. (Uhnaceae)

common namea: ba, celtis (g), odou
? Comoros
? Madagascar
? Cameroon

{distribution incomplete]
Ceropegia albisepm Jum. "B. Perri~ var. albisepta 10368 (Asclepiadaceae)

I Madagascar
Ceropegia albisepta Jum. " B. Perrier var. trunCllta H. Huber 10368
(Asclepiadaceae)

I Madagascar
Ceropegia albisepta Jum. "B. Perrier var. viridis (Choux) H. Huber 10368
(Asclepiadaceae)

I Madagascar
Ceropegia amplitIta E. Meyer ssp. mtldagasctJriensis Lavranos 10368 (Asclepiadaceae)

K 10368 Madagascar 10368
Ceropegia lU7IUIlUlii Rauh 10361 (Asdepiadaceae)

V 18294 Madagascar 18294
Ceropegia 1xJsseri Rauh "Buchloh 10361 (Asclepiadaceae)

V 18294 Madagascar 18294
Ceropegia dimorpha Humbert 10361 (Asclepiadaceae)

V 18294 Madagascar 18294
Ceropegia kroyi Rauh "Marn.-Lap. 10361 (Asclepiadaceae)

V 18294 Madagascar 18294
Ceropegia racemosa N.E. Sr. ssp. gltlbra H. Huber 10368 (Asclepiadaceae)

I Madagascar
Ceropegia racemosa N.E. Sr. ssp. racemosa 10368 (Asclepiadaceae)·

I Madagascar
Chloroxylon swietenitJ DC. 6021 (Rutaceae)

common name: East Indian Winwood
V 18228 Andhra Pradesh /8341
V 18228 Kerala 18341
V 18228 Tamil Nadu /8341
? Madagascar 8021
? Sri Lanka 8021

CluySllliJloClU'pUS acuminuna Jumelle 10246 (Palmae)
ExJE 1'7951 Madagascar 10246

CluySllliJloClU'pUS anUizinensis Jumelle 10246 (Palmae)
ExJE /'7951 Madagascar 10246

Chryst:IlidoClU'pUS tlnlUllTDll JumeUe 10246 (palmae)
E /'7951 Madagascar 10246

CluysolUloClU'pUS lUIIicullltus Jumelle 10246 (Palmae)
I /'7951 Madagascar 10246

ChrysolUloClU'pUS brevinodis H. Perrier 10246 (palmae)
Ex/E 1'7951 Madagascar 10246

CluysalidoClU'pus ctUlescens Jumelle " H. Perrier 10246 (Palmae)
ExIE 1'7951 Madagascar 10246

ChrysalidoClU'pUS tkcipiens Becc. 10246 (Palmae)
E 17951 Madagascar 10246

Chrysalidocarpus fibrosus Jumelle 10246 (palmae)
V 1'7951 Madagascar 10246

ChrysolUlocarpus lutescens H. Wendl. 10246 (palmae)



tree R

tree R

tree R

tree ExIE

tree ExIE

tree V

tree E

tree EIV

tree ExIE

tree I

tree Ex/E

?

nt
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R 17951 Madagascar 10246
Chrystdidocarpus 1tUIdtIgascariensis Bett. var.lucubensis Bett. 10246 (palmae)

R 17951 Madagascar 10246
Chrystdidocarpus 1tUIdtIgascaritnsis Bett. var. m.adagascaritnsis 10246 (palmae)

R 17951 Madagascar 10246

Chrystdidocarpus 1tUIdtIgascariensis Bett. var. olemceus Jumelle " H. Perrier 10246
(Palmae)

R 17951 Madagascar 10246
Chrystdidocarpus malUUljarensis JumeUe "H. Perrier 10246 (palmae)

ExlE 17951 Madagascar 10246
Chrysalidocarpus midongensis JumeUe 10246 (palmae)

ExIE 17951 Madagascar 10246

Chrysalidoearpus on.iltzhensis Jumelle " H. Perrier 10246 (Palmae)
V 17951 Madagascar 10246

Chrysalidocarpus paucijolius Jumelle 10246 (PaImae)
E 17951 Madagascar 10246

Chrysalidocarpus piluli/em Becc. 10246 (Palmae)
EN 17951 Madagascar 10246

Chrysalidocarpus rivularis Jumelle " H. Perrier 10246 (Palmae)
ExIE 17951 Madagascar 10246

Chrysalidocarpus ruber Jumelle 10246 (palmae)
I 17951 Madagascar 10246

Chrysalidocarpus saJumofensis Jumelle 1fJZ46 (Palmae)
ExJE 17951 Madagascar 10246

Cissus qUlldrangularis L. (Vitaceae)
K 10368 Madagascar 10368

[distribution incomplete]
C14oxyloll parviflorum Adr. Juss. 5'52 (Euphorbiaceae)

nt 14233 Reunion (mid-aJtitude £orata) 5852
? Madagascar S8S2
Ex 5852 Mauritius (last ICCII 1889) 58S2
Ex 5852 Rodrigues (last seen 1874) 5852

? aematis mauritialltl Lam. (Ranunculaceae)
'1 Reunion
'1 Madagascar
R Mauritius 10710

? ai/OM 1u!terophyUa Lam. loon (Leguminosae)
'1 Reunion 10082
'1 Madagascar 10082
'1 Mauritius 10082

[distribution possibly incomplete]
K Coleus spicotus Benth. 10361 (Labiatae)

K 10368 Madagascar 10368
nt Commictupus plumbagiMus (Cav.) Standley 1m8 (Nyctaginaceae)

R Spain
? N. Afr. & Mid. E. (soU!bem Arabia) 10778
'1 Israel 10778
? Madagascar 10m
'1 Angola 10m
'1 Burundi 10m
'1 Cameroon (cut) 10778
'1 Chad 10778
'1 Ethiopia 10778
'1 Kenya 10778
? Malawi 10778
'1 Mozambique 10778
? Nigeria (north) 10778
'1 Rwanda 10778
R Senegal 10778
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K

succ. K

succ. K

succ. K

succ. K

succ. K

herb. ot

?

tree .!! ')·
tree !! ')·
tree !! ?

tree !! ?

. tree !! ?

tree !! ?
,~

tree !! ?

tree !! I)·
tree !! ')·
tree !! ?

tree !! ?

tree !! I)·
tree !! I)·
~L\

? Somalia 10778
? Sudan 10778
? Tanzania 10778
nt 19007 Uganda 10778
? Zaire 10778
? Zambia 10778
? Zimbabwe 10778
? Botswana 10778
? Namibia 1077B
? South Africa (Natal and Transvaal) 10778

Commiphora 'lllDdagasctlriensis Jacq.· '10368 (Burseraceae)
K 10368 Madagascar 10368

CrassuIs cordi/ow Baker 10361 (Crassulaceae)
K 10368 Madagascar 10368

ClYISsWa fragilis Baker 10368 (Crassulaceae)
K 10368 Madagascar 10368

ClYISsWa humbertii Descoings 10368 (Crassulaceae)
K 10368 Madagascar 10368

ClYISsWa miauIs Vahl ex Baillon 10368 (Crassulaceae)
K 10368 Madagascar 10368

C1'tISsuUJ 1UIlII1IIUItuiilolilJ Baker 10368 (Crassulaceae)
K 10368 Madagascar 10368

CrotDlaria ononoides Benth. 7926 (Leguminosae)
? Madagascar 7926
I 6072 Ghana 6072
? Nigeria 7926
nt Sierra Leone 7926
? Sudan 7926
? Zaire 7926
? Zimbabwe 7926

[distribution incomplete]'
Cryptocarya louvelii 6963 (Lauraceae)

R 6963 Madagascar 6963

[distribution possibly incomplete]
Cyathea albida Tard. (Cyatheaceae)

? Madagascar
Cyothea II1ticoIll (Tard.) nndale (Cyatheaceae)

? Madagascar
Cyothea appendkullltiJ Baker (Cyatheaceae)

? Madagascar
Cyothea approximDtll. Bonap. var. tlPprozinulta (Cyatheaceae)

? Madagascar
Cyothea approximtltll Bonap. var. sorisqlUl1lUltfl Tardieu (Cyatheaceae)

? Madagascar
Cyatha auricuJata Tard. (Cyatheaceae)

? Madagascar
C]t1the4 ballardii Tard. (Cyatheaceae)

? Madagascar
CyIIlhea bellisqlUl1lUltfl Bonap. var. 1HJsilobota C. Chr. (Cyatheaceae)

? Madagascar
CyotMa beUisqllllllUlta Bonap. var. bellisqUlJ17UltlJ (Cyatheaceae)

? Madagascar
Cyothea boivini Mett. var. boivini (Cyatheaceae)

? Madagascar
CyotMa boivini Mett. var. concaN Tard. (Cyatheaceae)

? Madagascar
CyotMa boivini Mett. var. humblotii C. Chr. (Cyatheaceae)

? Madagascar
CyotMa borbonit:a Desv. var. borbonica (Cyatheaceae)
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!! ?

!! ?

tree !! ?

tree !! ')

tree II ?

tree !! ')·
tree II ')·
tree !! ot

tree !! ?

tree !! ?

tree !! ?

tree J! ?

tree !! ?

tree !! ?

tree !! ')·
tree !! ?

tree !! ?

tree !! ')·

.., Reunion
? Madagascar
V Mauritius 10936

[distribution possibly incomplete]
Cyathea borbonica Desv. var. laevigata Bonap. (Cyatheaceae)

.., Madagascar
Cyathea borbonica Desv. var. mtUlagascariensis Bonap. (Cyatheaceae)

.., Reunion

.., Madagascar

.., Mauritius
Cyathea borbonica Desv. var. peSYillelJll4 C. Cbr. (Cyatbeaceae)

.., Madagascar
Cyatha borboniCtJ Desv. var. simulturs (Baker) C. Cbr. (Cyatbeaceae)

.., Madagascar
Cyathea costultuis Bonap. (Cyatbeaceae)

.., Madagascar
Cyathea decracens Mett. var. decracens (Cyatbeaceae)

? Madagascar
Cyathea decmcens Mett. var. hirsutifolia C. Cbr. (Cyatbeaceae)

? Madagascar
Cyathea dregei Kunze var. dregei (Cyatbeaceae)

.., Madagascar
? Burkina Paso
V Burundi
V Cameroon
V Ethiopia
? Guinea
E Kenya
? Malawi
.., Mozambique
.., Nigeria
V Rwanda
R Sierra Leone
V T~a

.., zambia
V Zimbabwe
nt South Africa

[distribution possibly incomplete]
Cyathea tIngei Kunze var. polyphlebia C. Cbr. (Cyatheaceae)

.., Madagascar
CylltMa tIngd Kunze var. segngllltJ C. Chr. (Cyatheaceae)

.., Madagascar
CylIthea hildebrandtii Kuhn (Cyatbeaceae)

? Comoros
? Madagascar

CytJ1lua hunrbertitmtl Domin (Cyatheaceae)
'1 Madagascar

Cyathea istiloensis C. Cbr. (Cyatheaceae)
'1 Madagascar

Cyathea lastii Baker (Cyatbeaceae)
.., Madagascar

CJalhea leptoch1am]S Baker (Cyatbeaceae)
? Madagascar

Cyathea Ugulata Baker (Cyatbeaceae)
? Madagascar

Cyothealongipiluulttz Bonap. (Cyatheaceae)
? Madagascar

Cyathea madagasctUictl Bonap. (Cyatheaceae)
? Madagascar
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"ree

trcc

tree

tree

tree

tree

tree

tree

tree

tree

tree

tree

tree

tree

tree

!! ?

!! ?

!! ?

!! ?

!! ?

!! ?

.!1 ?

!! ?

!! ?

!! ?

!! ?

!! ?

!! ?

!! ?

!! ?

!! ?

!! ?

!! ?

K

Cyaihea 1'1UU'tIttioidu Willd. (Cyatheaceae)
"I Madagascar

Cyaihea melanocauJa Desv. (Cyatheaceae)
? Madagascar

Cyaihea 1II£11eri (Baker) Domin (Cyatheaceae)
? Madagascar

Cyaihea orthogonalis Bonap. (Cyatheaceae)
? Madagascar

Cyaihea penieriantJ C. Chr. (Cyatheaceae)
? Madagascar

Cyaihea pilosuJa Tard. (Cyatheaceae)
? Madagascar

Cyathea quadraia Baker (Cyatheaceae)
? Madagascar

Cyaihea quadraia Baker var. ivohibensis C. Chr. (Cyatheaceae)
? Madagascar

Cyathea qlUldraia Baker var. quodrata (Cyatheaceae)
? Madagascar

Cyathea sel'lfltilolia Baker (Cyatheaceae)
? Madagascar

Cyaihea similis C. Chr. (Cyatheaceae)
? Madagascar

CyathelJ spp. 6963 (Cyatheaceae)
E 6963 Madagascar 6963

[distribution possibly incomplete]
Cyathea subincislJ C. Chr. (Cyatheaceae)

? Madagascar
Cyaihea tstll'tlta1ltJnensis Tard. (Cyatheaceae)

? Madagascar
CyathelJ tsilotsilensis Tard. (Cyatheaceae)

"I Madagascar
CyathelJ viguUri Tard. (Cyatheaceae)

? Madagascar
Cyaihea ~nensis Tard. (Cyatheaceae)

? Madagascar
CyCllS circiluzlis L. 19100 (Cycadaceae)

common name: pitago
? India
V Orissa 7771
? Myanmar
R Thailand
? Java 7771
? Swriatra 7771
? P.N.G. 19361
? 19100 Mindanao (Siaqo Wand) 19100
"I Madagascar ml
I 16162 Sri Lanka 16162

[distribution incomplete]
CyCllS tJuJlulI'sii Gaudich. (Cycadaceae)

? Comoros
? Madagascar
R 19109 Kenya 19109

? Mozambique
V Tanzania
I Pemba I.
? zanzibar

[distribution possibly incomplete]
CJlUlnchum amptmihense Jum. & H. Perrier 10368 (Asclepiadaceae)

K 10368 Madagascar 10368
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7;1

succ.

succ.

succ.

succ.

succ.

succ.

succ.

succ.

tree timber

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

K

nt

K

K

V

K

K

K

K

I

I

K

K

K

?

Cynanchum aphyUum (Thunb.) Schltr. 10368 (Asclepiadaceae)
K 10368 Madagascar 10368

Cynanchum compactum Choux var. compaaum 1036& (Asclepiadaceae)
K 10368 Madagascar 10368

Cynanchum eompactum Choux "ar. inurins, Descoings 10368 (Asclepiadaceae)
K 10368 Madagascar 10368

Cynanchum cucullotum N.E. Dr. 10368 (Asclepiadaceae)
K 10368 Madagascar 10368

Cynanchum decaisnilmum Descoings 10368 (Asclepiadaceae)
K 10368 Madagascar 10368

Cynanchum helicoideum Choux 10368 (Asclepiadaceae)
K 10368 Madagascar 10368

Cynanchum implictltUm (Jum•." Perr.) Jum. "Perr. 1036& (Asclepiadaceae)
K 10368 Madagascar 10368

Cynanchum luteijluens (Jum. It H. Perrier') Descoings 10368 (Asclepiadaceae)
K 10368 Madagascar 10368

Cynanchum macrolobum Jum. " H. Perrier' 10368 (Asclepiadaceae)
K 10368 Madagascar 10368

CYlUlnchum nuuleCQSsum Descoings 10368 (Asclepiadaceae)
K 10368 Madagascar 10368

Cynanchum malta/DIenst Jum. "H. Perrier' 10368 (Aselepiadaceae)
K 10368 Madagascar 10368

CYlUlnchum marnie1'tUUl1ll Raub 10368 (Asclepiadaceae)
K 10368 Madagascar 10368

Cynanchum messeri (Bumenau) Jum. It H. Perrier' 10368 (Asclepiadaceae)
K 10368 Madagascar 10368

CY1Ulllchum napijOnM Choux 10368 (Asclepiadaceae)
K 10368 Madagascar 10368

Cynanchum nodosum (Jum. " Perr.) Descoings 10368 (Asclepiadaceae)
K 10368 Madagascar 10368

Cynanchum pachylobum Choux 10368 (Asclepiada~e)

K 10368 Madagascar 10368
Cynanchum permri Choux 10368 (Asclepiadaceae)

nt Madagascar
Cynanchum pycnoneuroides Choux 10368 (Asclepiadaceae)

K 10368 Madagascar 10368
Cynanchum muhianum Descoings 1036& (Asdepiadaceae)

K 10368 Madagascar 10368
Cynanchum rossii Raub 10368 (Asclepiadaceae)

V 10368 Madagascar 10368
Cyphostenuna comig,rum Descoings 10368 (Vitaceae)'

K 10368 Madagascar 10368
CyphostemmtJ counii Descoings 10368 (Vitaceae)

K 10368 Madagascar 10368
Cyphostenuna echinoCtlrpum Descoings 10368 (Vitaceae)

K 10368 Madagascar 10368
CyphostemmtJ elephantopus Descoings 10368 (Vitaceae)

K 10368 Madagascar 10368
CyphostemmtJ ltu.a Descoings "ar. laza 10368 (Vitaceae)

I Madagascar
CyphostemmtJ ltu.a Descoings var. parviflora Descoings 10368 (Vitaceae)

I Madagascar
CyphostemmtJ montllgnadi Descoings 10368 (Vitaceae)

K 10368 Madagascar 10368
Cyphostemmtl roseiglandulosa Descoings 10368 (Vitaceae)

K 10368 Madagascar 10368
Cyphostemmtllaialavtnse Descoings 10361 (Vitaceae)

K 10368 Madagascar 10368
Dalbergia baronii 17685 (Leguminosae)
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tree timber

climbemed.lpharm.

tree timber

hem.

'l·

'l·

11 K

'l·
!! K

n K

?

ot

!! 'l

common name: palissandre voamboana
? Madagascar (Eastern) 17685

[distribution possibly incomplete]
DtIlbergia greveaIUJ 11685 (Leguminosae)

common name: palissandre violet
? Madagascar (Western) 11685

[distribution possibly incomplete]
Dtuuzis Jragrans (Lam.) Pen. 10082 (Rubiaeeae)

common name: lianc jaunc
? Reunion 10082
? Madagascar 11082

7 Mauritius 10082
DeCllryi4l11l1dtlgosClll'Unsis ChOW[ 10361 (Didiereaceae)

K 10368 Madagascar 10368
DicOrypM sp. 6963 (Hamamelidaeeae)

R 6963 Madagascar 6963
[distribution possibly incomplete]

Didierea IIIlIdtlgascariensis BaiUon 10361 (Didiereaceae)
K 10368 Madagascar 10368

Didierea trollii Capuron & Rauh 10361 (Didiereaeeae)
K 10368 Madagascar 10368

Dioscorttl bmuuivensis Jum. & Perr. 14981 (Dioscoreaeeae)
? Madagascar 14981
E 14981 Seychelles 14981

[distribution possibly incomplete]
Diospyros ferrea, (Willd.) Bakh. 8021 (Ebenaceae)

common name: kitcnyck (pp)
nt 19218 India 8021
? Ryukyu Is.
? Kampuchea 16285
? Laos 16285
? Mymmara~M)8021

V Taiwan (Heng-cb'un Pen.; Lan Yu)

? Thailand 16285
? Indonesia 16285
? Malaysia
? Pen. Malaysi:l (widely distributed) 19209
? P.N.G. 16433
? Philippines 16285
? Australia
? Fiji
? Madagascar 13102
? Sri Lanka 8021
? Angola 13102
? Benin 7'926
nt Cameroon 7'926
? C. African Rep. 13102
V 15969 ate d'Ivoire 13102
? Ghana 7'926
7 Guinea 13102
? Guinea-Bissau 7'926
? Mali 7'926
? Nigeria 7'926
? Senegal 7'926
? Sierra Leone 7'926
R 6088 Zimbabwe 6088

[distribution incomplete]
Disperis tripetlllows (Thouars) Lindley S8S2 (Orchidaceae)

'! Reunion 5852
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K

OJ.

?

tree ExIE

tree V

tree E'

tree R

tree R

tree ExIE

tree I

tree R

tree ExIE

tree R

tree R

tree V

tree ExIE

tree E

tree ExIE

tree R

tree V

tree ExIE

tree V

tree ExIE

tree ExIE

'? Madagascar 5852
R Mauritius 5852
V 5852 Rodrigues 5852
'? Seychelles 14296
V 19182 Seychelles: Gra 14296

Dorstenia cuspidaItJ Hochst. 10368 (Moraceae)
K 10368 Madagascar 10368

Dracaena reflua Lam. var.linearifolia Ayres ex Baker 10082 (Liliaceae)
'? Reunion 10082
'? Madagascar 10082

'? Mauritius 10082
Dracaena reflua Lam. var. rejIuIJ loon (Uliaceae)

? Reunion 19196
? Madagascar 19196
? Mauritius 19196
? Seychelles: Cor (Aldabra) 19196

[distribution possibly incomplete]
Dypris angustll Jumelle 10246 (Palmae)

ExIE 17951 Madagascar 10246
'Dypsis boivinimuJ:Becc. 10246 (palmae)

V 17951 Madagascar 10246
Dypsis fascieultltlJ Jumelle 10246 (palmae)

E 17951 Madagascar 10246

Dypsis forficifolia Mart. var. forjicifolia 10246 (palmae)
R 17951 Madagascar 10246

Dypsisforjidfolia Mart. var. reducta Jumelle" H. Perrier 10246 (palmae)
R 17951 Madagascar 10246

Dypns gltzbrescens Becc. 10246 (Palmae)
ExlE 17951 Madagascar 10246

Dypsis gracilis Bory ex Mart. 10246 (Palmae)
I 17951 Madagascar 10246

Dypsis hildebrandtii Becc. 10246 (palmae)
R 17951 Madagascar 10246

Dypsis hirfUla Mart. 10246 (palmae)
ExlE 17951 Madagascar 10246

Dypsis humbertii H. Perrier var. angustifolUJ H. Perrier 1024.6 (palmae)
R 17951 Madagascar 10246 '

Dypsis humbertiiH. Perrier var. humbertii 10246 (palmae)
R 17951 Madagascar 10246

Dypsis lontzeana Baill. 10246 (palmae)
V 17951 Madagascar 10246

Dypns linearis JumeUe 10246 (Palmae)
ExIE 17951 Madagascar 10246

Dypsis littomlis Jumelle 10246 (Palmae)
E 17951 Madagascar 10246

Dypsis longipes Jumelle 1fJ246 (Palmae)
ExIE 17951 Madagascar 10246

DJpsis 10"•• JumeUe" H. Penier 11813 (Palmae)
R 17951 Madagascar 10246

Dypris mtUUllUlrensis Jumelle 10246 (Palmae)
V 17951 Madagascar 10246

Dypsis mtlSoalensis Jumelle 10246 (Palmae)
ExIE 17951 Madagascar 10246

Dypris mocqueryrituul. Becc. 11813 (Palmae)
V 17951 Madagascar 10246

Dypris monostachJG Jumelle 10246 (PaImae)
ExIE 17951 Madagascar 10246

Dypsis plUl'isectll Jumelle 10246 (falmae)
ExJE 17951 Madagascar 10246
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tree

tree

tree

tree timber

tree timber

v

ExIE

E

').

nt

nt

Dypsis procera Jumelle 10246 (palmae)
V 17951 Madagascar 10246

Dypsis sombiranensis Jumelle 10246 (palmae)
Ex/E 17951 Madagascar 10246

Dypsis viridis JumeUe 10246 (Palmae)
E 17951 Madagascar 10246

Ehretill corymbosa DC. 14981 (Boraginaceae)
? Comoro Islands 14981
? Madagascar 14981
E 14981 Seychelles 14981

·[distribution possibly incomplete]
ElIIeis guineensis Jaeq. 10231 (palmae)

COnuDOll name: abc
nt 17951 Madagascar 17951
nt Angola (also Cabinda) 11628
? Benin 7926
? Burundi
? Cameroon 7926
? C. African Rep. 7926
? Congo 7926
·1 COte d'Ivoire 7926
1 Gambia 7926
1 Ghana 7926
? Guinea 7926

nt 15159 Guinea-Bissau 7926
., Liberia 7926
., Malawi
., Nigeria 7926
., Senegal 7926
1 Sierra Leone 7926
? Sudan
? Tanzania
? Togo 7926
R 19007 Uganda 7926
? zaire 7926

[distribution possibly incomplete]
Erythrophleum Sua11'OUns (Guill. &: PerT.) Brenan 19532 (Leguminosae)

synonym: ErythrophkliM guiMeJU~ G. Don
common naJIICI: odom, potJOdom, sauwood, tali
., Madagascar
nt 13924 Cameroon 7926
? C. African Rep. 12346
? Chad 12346
nt 13925 Congo 18310
? COte d'Ivoire 7926
? Gabon 18323
? Gambia 7926
? Ghana 15970
? Guinea 7926
? Guinea-Bissau 7926
? Kenya 12346
? Liberia 16029
? Malawi 12346
? Mali 7926
? Mozambique 19532
? Nigeria 18326
? Senegal 7926
? Sierra Leone 7926
? Sudan 18307
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E

succ. II ?

succ. n I

succ. n ?·
succ. 0 ?

succ. 11 ?

succ. 11 ?

succ. 11 ?

sue.:. 11 ?

succ. 11 ?

succ. 11 ?·
succ. 11 ?

succ. 11 E

succ. II nt

succ. 11 ?

succ. n ?·
suec. 11 ?

suec. ?

succ. I

']
']
']
']
']
']

Tanzania 12346
Togo 7926
Uganda 14519
Zaire 18332
Zambia 12346
Zimbabwe 19532
(distribution incomplete]

Euphorbia aldcomis Baker 17672 (Euphorbiaceae)
K 10368 Madagascar 17672

Euphorbia allualUlii Drake ssp. alluaudii 17672 (Eupborbiaceae)
synonym: EMphorbia lellCodmdrora Dr&ke

nt 17672 Madagascar 17672
Euphorbia alluaudii Drake ssp. oncoc1tul4 (Drake) Friedm. "Cremers 17672
(Eupborbiaceae)

K 10368 Madagascar 17672
Euphorbia ambatofinandranM (Leandri) Cremers 17672 (Euphorbiaceae)

synonym: Euphorbia 4tetlOC14d4 Baillon sap. ambatojiIttmdra (Leandri)
Cremers
? 17672 Madagascar 17672

[distribution possibly incomplete]
Euphorbia ombo'Vombensis Rauh "Razaf. 15658 (Euphorbiaceae)

E 17672 Madagascar 17672
Euphorbia analalavensis Leandri 17672 (Euphorbiaeeae)

? 17672 Madagascar 17672
Euphorbia ankannsis Boit. 11672 (Euphorbiaceae)

I 17672 Madagascar 17672
Euphorbia o.raJuzkq, H. Poisson ex Humbert "Leandri 17672 (Euphorbiaceae)

? 17672 Madagascar 17672
Euphorbia b,luInnsis Leandri 11672 (Euphorbiac:eae)

? Madagascar 17672
Euphorbia biacul.eDt4 Denis 17672 (Euphorbiaeeae)

? Madagascar 17672
Euphorbia boinensis Denis ex Humbert "Leandri 17672 (Euphorbiaceae)

? Madagascar 17672
Euphorbia boismri Baillon 17672 (Euphorbiaceae)

? Madagascar 17672
Euphorbia boit,aui Leandri 17672 (Eupborbiaeeae)

'] Madagascar 17672
Euphorbia boss,ri Leandri 11672 (Euphorbiaceae)

'] . Madagascar (cut ccmral) 15926
Euphorbia brachyphyll4 Denis 11672 (Euphorbiac:eae)

? Madagascar 17672
Euphorbi4 capsaintmuuilnsis Rauh Tar. capsaintmuJtVnsis 17672 (Euphorbiaceae)

? . Madagascar
Euphorbia copsllintmull'iensis Rauh Tar. tuleannsis Raub 15926 (Euphorbiaceae)

synonym: EIIpItorbitJ lilkar-u (Raub) Raub
E 17672 Madagascar (lOuthcmmost area)

EuphorlJia Ctlpuronii Ursch "Leandri 17672 (Euphorbiaceae)
nt Madagascar

EuphorlJia caputaul'rUIII Denis 17672 (Euphorbiaceae)
'] Madagascar

Euphorbia com:menonii Baillon 17672 (Euphorbiaceae)
'] Madagascar

EuphorlJi4 Cl'OivJtii Leandri 17672 (Euphorbiaeeae)
'] Madagascar

Euphorbia cylindri/olia Marn.-Lap. "Rauh ssp. c,lindrifolia 17672
(Eupborbiaceae)

? Madagascar
Euphorbia cylindri/olia Marn.-Lap. " Rauh ssp. tuberifera Raub 11672

ql

n nt

n K

n ?

n Ksucc.

succ.

succ.

succ.
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SUCC.

SUCC.

SUCC.

llUCC.

SUCC.

SUCC.

SUCC.

SUCC.

succ.

SUCC.

SUCC.

SUCC.

SUCC.

SUCC.

SUCC.

SUCC.

SUCC.

succ.

SUCC.

SUCC.

SUCC.

SUCC.

SUCC.

SUCC.

I

a ?

II ?

a ?

1I I

u. ?

U. nt

u. ')

II ?

a ?

a ?

II ')·
U. ')·

nt

a ')·
u. ')

a nt

1I ')

II nt

II nt

II syn.

II OJ

1I nt

11 syn.

II ?

1I syn.

(Euphorbiaceae)
I Madagascar

Euphorbia decaryi GuilJaumin 15658 (Euphorbiaceae)
I Madagascar

Euphorbia decorsei Drake 11612 (Euphorbiaceae)
., Madagascar

Euphorbia delphinensis Ursch & Leandri 17672 (Euphorbiaceae)
., Madagascar

Euphorbia denisiana GuilJaumin 17672 (Euphorbiaceae)
? Madagascar

Euphorbia didiereoilUs Denis ex: Leandri 17672 (Euphorbiaceae)
I Madagascar

Euphorbia durrIIIii Urscb " Leandri var. flllktuvtrae Ursch "Leandri .17672
(Euphorbiaceae)

? Madagascar
Euphorbia duranii Ursdl " Leandri var. durtuW 17672 (Euphorbiaceae)

nt Madagascar
Euphorbia 'nte1'Ophora Drake ssp. crassa Cremen 17672 (Euphorbiaceae)

? Madagascar
Euphorbia 'nte1'Ophora Drake ssp. ente1'Ophora 15926 (Euphorbiaceae)

? Madagascar 15926
Euphorbia famatamboay Friedm. & Cremen ssp. famaJamboa] 17672 (Euphorbiace:lt

., Madagascar
Euphorbia famatamboa, Friedm. & Cremen ssp. iJlDnpolensis Friedm. & Cremen 1;
(Euphorbiaceae)

., Madagascar
Euphorbia fUuuu'tmtsoae Ursch & Leandri 17672 (Euphorbiaceae)

? Madagascar
Euphorbia jihereMnsis Poiss. 17672 {Euphorbiaceae)

? Madagascar
Euphorbia frrmcoisii Leandri 15658 (Euphorbiaceae)

nt Madagascar
Euphorbia genoudituuJ Ursch & Leandri 15926 (Euphorbiaceae)

? Madagascar (soutb-wcstem) 15926
Euphorbia guiJImIminianiJ Boit. 17672 (Euphorbiaceae)

., Madagascar
Euphorbia guillemdii Ursch "Leandri 17672 (Euphorbiaceae)

nt Madagascar
Euphorbia hedyotoides N.E. Br. 11672 (Euphorbiaceae)

? Madagascar
Euphorbia ho1'Ombensis Ursch & Leandri 11672 (Euphorbiaceae)

nt Madagascar
Euphorbia intis] Drake 11672 (Euphorbiaceae)

nt Madagascar
Euphorbia intis] Drake var. m4intyi (Decorse) L. Poiss. 17612 (Euphorbiaceae)

see~ IIIIIiM1 DeaiI ex Leudri
Eupltorbia istIloensis Drake 17672 (Euphorbiaceae)

? Madagascar
Euphorbia Uu:t14 Haw. 15926 (Euphorbiaceae)

nt 15926 India (peninaular) 15926
? Reunion 17672
? Madagascar 17612
? Sri Lanka 17672

Euphorbia liuo Drake (Euphorbiaceae)
see EuphorbiIJ tinu:tIlIl L. .

Euphorbia let:uulriI.uuJ Boit. 17672 (Euphorbiaceae)
? Madagascar

Euphorbia kucodendron Drake 17672 (Euphorbiaceae)
see Euphorb. al/uaJUlii Drake ssp. a/buuulil
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SUe<:. 1I ?

succ. 1I ?

sUe<:. 1I ?.
succ. 1I ?

SUe<:. 1I ?.

SUe<:. 1I ?

succ. 1I ?

succ. 1I ?

SUe<:. 1I syn.

SUe<:. 1I ?

SUe<:. n ?

SUe<:. n ?

SUCC. n ?

sUe<:. 1I ?

succ. n ?

succ. n ?

succ. n ?

succ. n ?

SUe<:. n ?

succ. n I

SUe<:. R

succ. 1I ?

SUe<:.

S\ICC.

n I

n nt

II ?

Euphorbillieuconeura Boiss. 17672 (Euphorbiaceae)
? Madagascar

Euphorbilllophogona Lam. 17672 (Euphorbiaceae)
? Madagascar

Euphorbill nwhafalensis Denis Tar. 1IUlluJjalensis 17672 (Euphorbiaceae)
? Madagascar

Euphorbill nwhafalensis Denis Tar. XIUft1uItUniII (Denis) Leandri 17672
(Euphorbiaceae)

'1 Madagascar
Euphorbill mainly Denis ex Leandri 17672 (Euphorbiaceae)

synonym: Ellphorbia iIItisy Drab vu. lftlIiIIIyi (Decorse) L. Poiu.
'1 Madagascar

Euphorbill mangokyensis Denis 17672 (Eupborbiaceae)
'1 Madagascar

Euphorbill milii Des Moul. Tar. bmilia"" Leandri 17672 (Euphorbiaceae)
'1 Madagascar

Euphorbill milii Des Moul. Tar. bevilaniensis (Croizat) Ursch & Leandri 17672
(Euphorbiaceae)

'1 Madagascar
EuphorbiIJ milii Des Moul. var. bosseri Raub 15926 (Euphorbiaceae)

see BuphorlJitJ lleoboueri Raub
Euphorbia milii Des Moul. Tar. breonii (Nois.) Ursch & Leandri 15926
(Euphorbiaceae)

? Madagascar 15926
Euphorbia milii Des Moul. Tar. hislopii (N.E. Dr.) Ursch & Leandri 17672
(Euphorbiaceae) .

'1 Madagascar
Euphorbia milii Des Moul. var. imperatlJe (Leandri) Ursch & Leandri 17672
(Euphorbiaceae)

'1 Madagascar
Euphorbia milii Des Moul. var. IongifoliD Raub 15926 (Euphorbiaceae)

'1 Madagascar 15926
Euphorbia milii Des Moul. Tar. milii 17672 (Euphorbiaceae)

'1 Madagascar
EuphorbiIJ milii Des Moul. var. 1'OsetuUJ Marn.-Lap. 17672 (Euphorbiaceae)

? Madagascar
EuphorbiIJ milii Des Moul. var. sple1Ulens (Bojer ex Hook.) Ursch & Lean. 11672
(Euphorbiaceae)

'1 Madagascar
Euphorbia milii Des Moul. var. talUJlUUivoe Leandri 17672 (Euphorbiaceae)

'1 Madagascar
Euphorbia milii Des Moul. var. tuleannsis Ursch & Leandri 17672 (Euphorbiaceae)

'1 Madagascar
Euphorbia milii Des Mool. vaI'. vuletmii Leandri 17672 (Euphorbiaceae)

'1 Madagascar
Euphorbia millotii. Ursdl & Leandri 17672 (Euphorbiaceae)

I 18294 Madagascar 18294
Euphorbia moffltii Raub 15658 (Euphorbiaceae)

R Madagascar 15926
Euphorbill neobosseri Raub 17672 (Euphorbiaceae)

synonym: Ellphorbia milii Des Moul. var. bos3eri Rauh
'1 17672 Madagascar 17672

[distribution possibly incomplete]
Euphorbia neohumbertii Raub Tar. tIlUeo-viridijlora Raub 17672 (Euphorbiaceae)

I Madagascar
Euphorbia Mohumbel'tii Boit. var. Mohumbertii 17672 (Euphorbiaceae)

nt Madagascar
Euphorbia orthodtuJIJ Baker ssp. orthodfMIIJ 17672 (Euphorbiaceae)

'1 17672 Madagascar 17672
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11 I
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II ?

I
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R

II ?

11 V

II <)

II syn.

n ?

II ?

EUphorbia onhodlllltz Baker ssp. vepretorum (Drake) lA!andri 17672 (Euphorbiaceae)
? 17672 Madagascar 17672

Euphorbia JHlchypodioiJes Boit. 17672 (Euphorbiaceae)
I 17672 Madagascar 17672

Euphorbia panicyathophora Rauch 15658 (Euphorbiaceae)
R 17672 Madagascar 17672

Euphorbia ptUIlilmi Ursch & Leandri 11672 (Euphorbiaceae)
R 17672 Madagascar 17672

Euphorbia pedilanthoides Denis 15926 (Euphorbiaceae)
R 17672 Madagascar 15926

Euphorbia pel'lUri Drake Tar. elongota Denis 17672 (Euphorbiaceae)
I 18294 Madagascar 17672

Euphorbia pel'lUri Drake Tar. pel'lUri 17672 (Euphorbiaceae)
R 17672 Madagascar 17672

Euphorbia plIlgilmt/ul Drake 17672 (Euphorbiaceae)
nt 17672 Madagascar 17672

Euphorbia plIltycJmlq, Rauh Tar. luudyi Rauh 15926 (Euphorbiaceae)
? Madagascar (Tulear) 15926

Euphorbia plIltycUuJq, Raub Tar. platydiJdiJ 17672 (Euphorbiaceae)
? 17672 Madagascar 17672

Euphorbia primulifolia Baker 15651 (Euphorbiaceae)
I 17672 Madagascar 15926

Euphorbia pyrijolia Lam. 17672 (Euphorbiaceae)
? Reunion 17672
K 10368 Madagascar 17672
R 17672 Mauritius 10936
R 19182 SeyChelles: Cor 17672
R 19182 Seychelles: Gra 14296

[distribution possibly incomplete]
Euphorbia qlllU'tzUieoliJ Leandri IS6S8 (Euphorbiaceae)

R 17672 Madagascar 15926
Euphorbia TV:lJljinjolumii Ursch & Leandri 11672 (Euphorbiaceae)

? Madagascar 17672
Euphorbia rossii Rauh & Buchloh 17672 (Euphorbiaceae)

V 17672 Madagascar 17672
Euphorbia SlIlo/Q Leandri 11672 (Euphorbiaceae)

? Madagucar1~72

Euplwrbia stenododa Baillon ssp_ ambatojilu;uulrruuu (Leandri) Cremers 17672
(Euphorbiaceae)

see~~jiIuMultvIuu (Leudn) Cremen
Euphorbia stenododa Baillon ssp. stenodiJdiJ 17672 (Euphorbiaceae)

'1 Madagascar 17672
Euphorbia tiJrrlUlUIII4 Leandri 11672 (Euphorbiaceae)

'1 Madagascar 17672
Euphorbia tinu:lIlli L. 11136 (Euphorbiaceae)

synonym: EMphorbia laI'O Drab
COIIIIDOIl name: patah tulane
'1 Saudi Arabia 19525
nt 18228 Andhra Pradesh 18341
nt 18228 Tamil Nadu 18341
? 17672 S.E. Asia to PNG 17672
[?] [introd.] Sumatra (Gunung Lcuser National ParIc) 18136
? Madagascar 19525
? 17672 Tropical Africa 17672
nt 17672 Angola 17672
nt 11672 Ethiopia 17672
nt 17672 Kenya 17672
nt 17672 Tanzania 15951
nt 17672 Uganda 17672
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succ. K

succ. K

succ. K

succ. K

succ. K

?

suee. 11 ?·
suee. syn.

succ. 11 ?·
suee. 11 nt

suee. 11 ?

suee. 11 nt

succ. 11 ?

suee. 11 nt

H ?·
shrub med./phann. ')·

. llerb.

nt

?

?

')·

!! nt

nt 17672 Zimbabwe 15940

Euphorbia tsimbtlZJlZDe Leandri 17672 (Euphorbiaeeae)
"1 17672 Madagascar 17672

Euphorbill tuleannsis (Raub) Raub 1565& (Euphorbiaceae)
see E"PltorbiIJ ttJpS4iltUlfUJriell$U Raub YU'. tUdnll$is Rauh

Euplwrbia viguteri Denis Tar. ankalTlfantsiensis Ursch "Leandri 17672
(Euphorbiaeeae)

"1 Madagascar 17672
Euphorbia viguieri Denis Tar. capuroniana Ursch & Leandri 17672 (Euphorbiaceae)

nt 17672 Madagascar 17672
Euphorbia viguteri Denis Tar.~ Ursch & Leandri 17672 (Eupborbiaceae)

"1 Madagascar 17672
Euphorbia viguieri Denis Tar. viguieri 17672 (Euphorbiaceae)

Dt 17672 Madagascar 17672
Euphorbia viguteri Denis Tar. villuuuuJrensis Ursch "Leandri 17672
(Euphorbiaceae)

"1 Madagascar 17672
Euplwrbia xylophyUoUks Drongn. ex Lemaire 11672 (Euphorbiaceae)

Dt 17672 Madagascar 17672
Euphorbia zalulmt1lM Leandri 17672 (Eupborbiaeeae)

"1 Madagascar 17612
Faujasia jlexuosa Benth. 19420 (Compositae)

common name: bois cassant
? Reunion 10710
? Madagascar 10710
"1 Mauritius 10110

Ficus reflexa Thunb. 5852 (Moraceae)
? Reunion 10082
"1 Madagascar 10082

"1 Mauritius 10082
. nt Rodrigues 5852

Folotsia aculeatwn (Descoings) Descoings 10368 (Asclepiadaceae)
K 10368 Madagascar 10368

Folotsia floribundum Descoings 10368 (Asclepiadaceae)
K 10368 Madagascar 10368

Folotsia grandiflorum (Jum. " Perr.) Jum. "Perr. 10368 (Asclepiadaceae)
K 10368 Madagascar 10368

Folotsia nuultzgasctlliense (Jum. "H. Perrier) Descoings 1fJ368 (Asclepiadaceae)
K 10368 Madagascar 10368

Folotsia sarcostemmoides Costantin "Bois 10368 (Asclepiadaceae)
K 10368 Madagascar 10368 .

Gagnebina PUl'OctUpa (Lam.) Baillon 100&2 (Leguminosae)
COIlllllOD aamea: boilo~, goat wood
? Comoros 10082
"1 Madagascar 10082
R 15963 Mauritius (iDol. Round Is.) 10082

Gladiolus l,,"us Lam. 14233 (lridaceae)
E 14233 Reunion 14233
? Madagascar 14233

[distribution possibly incomplete)
Gnwia g14ndulosa Vahl 14931 (Tiliaceae)

? Madagascar 14981
E 14981 Seychelles (Aldabra) 14981

[distribution possibly incomplete]
Grewia pieta Daillon 149'1 (Tiliaceae)

7 Madagascar 14981
E 14981 Seychelles 14981

[distribution possibly incomplete]
HaM1Ul1"itl drrhata (Lindley) Reichb. t. 7926 (Ordtidaceae)
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lree

herb.

herb.

cree timber

E

nt

?

nt

?

K

nt

? Madagascar 7926

? Cameroon 7926
? Congo 7926
? Ethiopia 7926

? Ghana 7926
? Gumea 7926
? Malawi 7926
? Nigeria 7926
I 5908 Sudan 7926
? Tanzania 7926
nt 19007 Uganda 7926

? Zambia 1926
[distribution possibly incomplete]

Halmooretl trispath4 J. Dransf. " N. Ubi. 11813 (Palmae)
E 17951 Madagascar 17951

Hibiscus ctIlyphyUus Cav. 14209 (Malvaceae)
synonym: KlbisclIS rocJr:iJ Degener &: 1. Degener
nt 14209 Hawaii (Kaua' i) 14209

PIt 14209 Madagascar 14209

[distribution incomplete]
Humbertill nuultJgasctUiensis 6963 (Convolvulaceae)

R 6963 Madagascar 6963

[distribution possibly incomplete]
HyphDeM coriautJ Gaertner 10231 (PaImae)

nt 17951 Madagascar 10238
'? Tropical Africa 10238
'? Southern Africa 10238

[distribution incomplete)
Hypoxis angustifolia Lam. 7926 (Hypoxidaceae)

'? Madagascar 7926
? Cameroon 7926

? Ethiopia 7926
R 6072 Ghana 6072

? Guinea 7926
'? Nigeria 7926
? Sierra Leone 7926

[distribution incomplete]
ImpotUns tuberosG H. Perrier 10368 (BaJsaminauae)

K 10368 Madagascar 10368
lntsia bijugG (Colebr.) Kuntze 19593 (Leguminosae)

common IWIICI: ajar, Borneo teak. go nuoc. ifi-lde. ifil. ipil, kwila. lumpaw. lumpho thale. merbau.
MolUCCID iJonwood, pnduu tbalc. u'ula. vcai
? India (south) 19593
? Ryukyu Is. 19284
? Kampuchea
? My~(so~)

? Thailand (lOutbcutcm &: peninsular) 19284

I 15734 Vietnam (south) 15734
I 16019 Indonesia 12983
? Irian Jaya 19593
? Malaysia 8618
'? Pen. Malaysia (widely distributed) 19209

nt 19093 P.N.G. 16433
? Bismarck Arch. 19593
EIV 15960 Philippines 19593
? Australia (north)
'? Pacific Is. 8006
? Solomon Is. 19593
? American Samoa 8006
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succ. K
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succ. K

succ. K

succ. K

S\ICC. K

S\ICC. K

succ. R

S\ICC. K

S\ICC. R

S\ICC. K

S\ICC. K

SUCC. I

S\ICC. K

S\ICC. K

succ. K

SUCC. K

succ. K

succ. K

hero.

?.

!! ?

?.

ot 19602 Vanuatu 19602
? Indian Ocean Is 19593
? Madagascar 8006

? Seychelles 19284
? Pemba 1. 19593

? Zanzibar 19593

[distribution incomplete]
Isoloa lepidll 6963 (Scrophulariaceae)

R 6963 Madagascar 6963

[distribution possibly incomplete]
JumeUea rteta (Thouars) Schltr. 51S2 (Orchidaceae)

'1 Reunion 58S2
? Madagascar 58S2
V Mauritius 5852·

E 5852 Rodrigues (Mont Cimc:ticre) S8S2
JustidIJ congestijlora Benoist var./aumilio,. R. Ben. 14981 (Acanthaceae)

? Madagascar 14981
E 14981 Seychelles 14981

[distribution possibly incomplete]
Kalanchoe adolphi-englen Raym.-Hamet 10361 (Crassulaceae)

K 10368 Madagascar 10368
Kalanchoe ambolensis Humbert 10361 (Crassulaceae)

K 10368 Madagascar 10368
Kalanchoe arborucens Humbert 10361 (Crassulaceae)

K 10368 Madagascar 10368
Kalanchoe tIrlJmatica H. PelTier 10361 (Crassulaceae)

K 10368 Madagascar 10368
KtIltmchoe beauverdii Raym.-llamet Tar. beau'erdii 10368 (Crassulaceae)

K 10368 Madagascar 10368
Kalanchoe beau'Verdii Raym.-llamet var. guiglUU'dii Raym.-llamet 10368 (Crassulac

K 10368 Madagascar 10368
Kalanchoe beauverdii Raym.-llamet Tar. parvijlom Manning & Boit. 10368
(Crassulaceae)

K 10368 Madagascar 10368
Kalanchoe behannsis Drake Tar. auno-aeneus H.J. Jacobsen 10368 (Crassulaceae)

R Madagascar
Kalanchoe behannsis Drake VU'. behannsis 10368 (Crassulaceae)

K 10368 Madagascar 10368
Kalanchoe behannsis Drake var. subnuda H.J. Jacobsen 10368 (Crassulaceae)

R Madagascar
KiIltmdroe bergen Raym.-Barnet Tar. bergen 10361 (Crassulaceae)

K 10368 Madagascar 10368
Kalanchoe bergen Raym.-llamet Tar. glabm Manning & Boit. 10368 (Crassulaceae)

K 10368 Madagascar 10368
KoUmchoe bitteri Raym.-Hamet 10361 (Crassulaceae)

I Madagascar
KiIltuJchoe blossfeldiatuJ Poelln. 10361 (Crassulaceae)

K 10368 Madagascar 10368
1.CllitJnchoe boissii Raym.-Bamet " H. Perrier 16368 (Crassulaceae)

K 10368 Madagascar 10368
KIIlanclwe bouvetii Raym.-Hamel " H. Perrier 10368 (Crassulaceae)

K 10368 Madagascar 10368
Kalanchoe bmeteat4 Scott Elnott 10361 (Crassulaceae)

K 10368 Madagascar 10368
Kalanchoe camptllIUiIIttl (Baker) BaiUon l'ar. etIIIqHUUI1.tIt 10368 (Crassulaceae)

K 10368 Madagascar 10368
KDbutchoe t:tlmptlnulotiJ (Baker) Baillon var. ortlwst]la M.anni~ & Boit. 1036&
(Crassulaceae)

K 10368 Madagascar 10368
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Kaillnclwe doigremontilJ1UJ Raym.-Hamet &; H. Perrier 10368 (Crassulaceae)
K 10368 Madagascar 10368

Kaltmclwe ebraeteata Scott ElUott 10368 (Crassulaceae)
K 10368 Madagascar 10368

KaUmcJwe triophyl/Q Hils. &; Bojel' 10368 (Crassulaceae)
K 10368 Madagascar 10.368

KaUmclwe fedtsCMnJcoi Raym.-Hamet &; H. Perriel' var. fedtscMnJcoi 10368
(Crassulaceae)

K 10.368 Madagascar 10368 .
Kolanch.oe fedtscheni.oi Raym.-Hamet &; H. Perrier Var' isa/ensis Manning &; Boil.
10361 (Crassulaeeae)

K 10368 Madagascar 10368
Kaltmch.oe gastonis-bolUlieri Raym.-Hamet &; H. Perrier 10368 (C~ulaceae)

K 10.368 Madagascar 10.368.
Kolanch.oe gentyi Raym.-Hamet &; H. Perriel' 10368 (Crassulaceae)

K 10368 Madagascar 10368
KallUIchoe globuli/em H. Perriel' 10361 (Crassulaceae)

K 10.368 Madagascar 10.368
KaUmcJwe gradlipes (Baker) Baillon 10368 (Crassulaceae)

K 10.368 Madagascar 10.368
KaJanchoe grtllUiidieri Baillon 10368 (Crassulaceae)

K 10.368 Madagascar 10368
Kolanclwe heckelii Raym.-Hamet &; H. Perrier 10368 (Crassulaceae)

K 10368 Madagascar 10368
KaJanch.oe hildebl'tllUltii Baillon 10368 (Crassulaceae)

K 10368. Mad~ascar 10.368
KaJanchoe integrifo/ia Baker 10361 (Crassulaceae)

K 10368 Madagascar 10368
Kolanch.oejongnlQllSii Raym.-Hamet &; H. Perrier var. ivohibensis Humbert 10363
(Crassulaceae)

K 10368 Madagascar 10368
KaJanchoe jongnumsii Raym.-Hamet &; H. Perrier var. jongmansii 10368
(Crassulaceae)

K 10368 Madagascar 10368
KaJanchoe laxijlora Baker .var. laxijlora 10368 (Crassulaceae)

K 10368 Madagascar 10368
KaJanch.oe laxijlorrz Baker var. stipiJllta Manning &; Boit. 10368 (Crassulaceae)

K 10368 Madagascar 10368
KiIltmcJuJe Uaijlorrz Baker var. subpeltata Manning &; Boit. 10368 (Crassulaceae)

K 10368 Madagascar 10368
KaUmclwe Uaijlorrz Baker var. violacea Manning" Boit. 10368 (Crassulaceae)

K 10368 Madagascar 10368 .

KDliuu:hoe UnearifolitJ Drake 10361 (Crassulaceae)
K 10368 Madagascar 10368

Kilkmdwe JrUlCrochUlmys H. Perrier 10368 (Crassulaceae)
K 10368 Madagascar 10368

Kala"ch.oe 7IUIlIginii Raym.-Hamet &; H. Perrier 10368 (Crassulaceae)
K 10368 Madagascar 10368

Kolanclwe1lUUJlie1fllUl H.J. Jacobsen 10368 (Crassulaceae)
K 10368 Madagascar 10368

Kolanclwe millotii Raym.-Hamet &; H. Perrier 10368 (Crassulaceae)'
K 10368 Madagascar 10368

Kolanch.oe miniDta Hils. &; Bojer var. andringitrensis H. Perrier 10368
(Crassulaceae)

K 10368 Madagascar 10368
KIIlmac1uJe minilItlJ Hils. &; Bojer var. tmjirensis H. Perrier 10368 (Crassulaceae)

K 10368 Madagascar 10368
KJIltmdaoe miniDttJ Hils. &; Bojer var. confeTtifolia H. Perrier 10368
(Crassulaceae)
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K 10368 Madagascar 10368

KalDnchoe miniDta Hils. " Bojer var. miniata 10368 (Crassulaceae)
K 10368 Madagascar 10368

Kaltznchoe minitlt4 Hils. " Bojer var. peltota Baker 10368 (Crassulaceae)
K 10368 Madagascar 10368

KalDnchoe minUIta IBis. "Bojer var. sicajonnis Manning" Boit. 10368
(Crassulaceae)

K 10368 Madagascar 10368

KalDnchoe miniIIta IBis. " Bojer var. subsessilis H. Perrier 10368 (Crassulaceae)
K 10368 Madagascar 10368

Kaltznchot IIWruzgti Raym.:-Hamet " H. Perrier 10368 (Crassulaceae)
K 10368 Madagascar 10368

Kaltmchot lUlIlyae Raym.-Hamet 10368 (Crassulaceae)
K 10368 Madagascar 10368

Kaltmdwe orgyalis Baker 10368 (Crassulaceae)
K 10368 Madagascar 10368

Kaltmchoe peltoUJ (Baker) Baillon var. mtUUlraktnsis H. Perrier 10368
(Crassulaceae)

K 10368 Madagascar 10368
. KtJUz"cho, peltota (Baker) Baillon var. ptltatlJ 10368 (Crassulaceae)

K 10368 Madagascar 10368
KtJUz"choe ptltota (Baker) Baillon var. stlIpjii (perr.) Raym.-Hamet " H. Perr.
10368 (Crassulaceae)

K 10368 Madagascar 10368
Kaltmchoe poinCtlm Raym.-Hamet 10368 (Crassulaceae)

K 10368 Madagascar 10368
Kaltmchoe porphyroctJlyx (Baker) Baillon var. porphyrocalyx 10368 (Crassulaceae)

K 10368 Madagascar 10368
Kaltmc1uJe porphyroctJlyx (Baker) Baillon var. sambiranensis Humbert 10368
(Crassulaceae)

K 10368 Madagascar 10368
Kala"choe porphyroctJlyx (Baker) Baillon var. sulphurea Baker 10368 (Crassulaceae\

K 10368 Madagascar 10368
Kala"choe prolifem (Bowie) Raym.-Hamet 10368 (Crassulaceae)

K _ 10368 Madagascar 10368

KtJUz"choe PStutUJcamptmu1llttJ Manning" Boit. 10368 (Crassulaceae)
K 10368 Madagascar 10368

Kaltmchoe pubtsCtllS Baker var. aIuiana Manning" Boit. 10368 (Crassulaceae)
K 10368 Madagascar 10368

Kaltmchoe pubescellS Baker var. breviClllyx Manning &; Boit. 10368 (Crassulaceae)
K 10368 Madagascar 10368

Kaltmchoe pubtscellS Baker var. decolorrzta Manning &; Boit. 10368 (Crassulaceae)
K 10368 Madagascar 10368

KiJlluu:IuH pubacellS Baker var. glTUldijlom Manning" Boit. 10368 (Crassulaceae)
K 10368 Madagascar 10368

Kaltmchoe pubescellS Baker var. pubacellS 10368 (Crassulaceae)
K 10368 Madagascar 10368

KoltJndwe pubescens Baker var. subglobrtItiJ Manning & Boit. 1036& (Crassulaceae,
K 10368 Madagascar 10368

Kalanchoe pubtscens Baker var. subsessilis Manning & Boil. 10368 (Crassulaceae)
K 10368 Madagascar 10368

Kala"choe pumiltJ Baker 10368 (Crassulaceae)
K 10368 Madagascar 10368

KaUmchot rhombopilosG Manning & Boit. 10368 (Crassulaceae)
K 10368 Madagascar 10368

KaUmchot rolandi-bolUlptlltei Raym.-Barnet & H. Perrier 10368 (Crassulaceae)
K 10368 Madagascar 10368

KJiUmchoe rosei Raym.-Hamet " H. Perrier var. rosti 10368 (Crassulaceae)
K 10368 Madagascar 10368
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KaUmchoe rosei Raymo-Hamet " H. Perrier var. seyrigii Manning & Boit. 10368
(Crassulaceae)

K 10368 Madagascar 10368
Kaltmchoe rosei Raymo-Hamet & H. Perrier var. vanfow Guill. "Humbert 10368
(Crassulaceae)

K 10368 Madagascar 10368
KilJlmchoe rubella (Baker) Raym.-Hamet 10368 (Crassulaceae)

K 10368 Madagascar 10368
Kalanchoe schkDphyl14 (Baker) Baillon 10368 (Crassulaceae)

K 10368 Madagascar 10368
KQ/anchoe semJItJ Manning "Boito -10368 (Crassulaceae)

K 10368 Madagascar 10368

KDlanchoe stl'tpttmt1uJ Baker 10361 (Crassulaceae)
K 10368 Madagascar 10368

Kallmchoe SUlU'tZensis Ho Perrier 10368 (CrassuJaceae)
K 10368 Madagascar 10368

Kaltznchoe synseptJ/4 Baker 10368 (Crassulaceae)
K 10368 Madagascar 10368

Kalanchoe tdraphyl14 Ho Perrier 10368 (Crassulaceae)
K 10368 Madagascar 10368

KaJanchoe toFMntosa Baker 10368 (Crassulaceae)
K 10368 Madagascar 10368

Kolanchoe tlidumtha Baker 10368 (Crassulaceae)
K 10368 Madagascar 10368

KiIlDnchoe tuberosa Ho Perrier 10368 (Crassulaceae)
K 10368 Madagascar 10368

. Kalanchoe tubijlotU (Harvey) Raymo-Hamet 10368 (Crassulaceae)
m Madagascar .

KaJanchoe unijlotU (Stapf) Raymo-Hamet var. btUchyCtJlyx Manning & Boit. 10368
(Crassulaceae)

K 10368 Madagascar 10368
Kalanchoe uniflotU (Stapf) Raymo-Hamet var. uniflotU 10368 (Crassulaceae)

K 10368 Madagascar 10368

Kalanchoe viguieri Raym.-Hamet " Ho Perrier 10368 (Crassulaceae)
R 10368 Madagascar 10368

Kallmchoe waldheimii Raymo-Hamet "H. Perrier 10368 (Crassulaceae)
K 10368 Madagascar 10368

Karimboka YelTUCOsa Descoings 10361 (Asdepiadaceae)
K 10368 Madagascar 10368

Lemurophoenix halleuxii Jo Dransfield 14711 (Palmae)
commoa name: rcd-Icmur palm
E 17951 Madagascar (vaUcy near Sabavary) 14788

Lemuropisum eduU 6963 (Leguminosae)
R 6963 Madagascar 6963

[distribution possibly incomplete]
J:iparis canpitosa ('Ibouars) Lindley 9272 (Orchidaceae)

'1 China 8309
I Sikkim
I Uttar Pradesh
nt Java 8309
'1 Lesser Sunda Is (Bali)
? Pen. Malaysia 9272
? Philippines
K American Samoa 8006
? Indian Ocean Is (Mascarencs) 9272
? Madagascar 9272
R Sri Lanka 8021
? Tropical Africa (east) 8309

[distribution incomplete]
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LonuztophyUum antsingyense Leandri 10368 (Liliaceae)
K 10368 Madagascar 10368

LomatophyUum citrtum Guillaumin 10368 (Liliaceae)
K 10368 Madagascar 10368

LonuztophyUum occidentale H. Perrier 10368 (Liliaceae)
K 10368 Madagascar 10368

LomatophyUum oligophyUum (Baker) H. Perrier 10368 (Liliaceae)
K 10368 Madagascar 10368

LomatophyUum oritntDle H. Perrier 10361 (Liliaceae)
K 10368 Madagascar 10368

LomatophyUur.t P1'Ostratum H. Perrier 10368 (Liliaceae)
K 10368 Madagascar 10368

LomatophyUum 1'OseUIII H. Perrier 10361 (Uliaceae)
K 10368 Madagascar 10368

LomatophyUum sodale H. Perrier 10368 (Liliaceae)
K 10368 Madagascar 10368

LomatophyUum Yiviparum H. Perrier 10361 (Liliaceae)
K 10368 Madagascar 10368

Lo"chitis occidentDlis Baker 7749 (Dennstaedtiaceae)
? Madagascar 7749
7 ~gola

nt Cmn~n

m Eq.Gumea
? Gabon
R 6072 Ghana 6072
? Gumea
? Liberia
E Nigeria
? Sao Tome
? Sierra Leone
? T~a

7 .Zaire .
? Zambia 7749

[distribution possibly incomplete]
Louvelia albicans Jumelle 10246 (palmae)

E 17951 Madagascar 10246
Louvelia Uzkotm Jumelle 19246 (palmae)

E 17951 Madagascar 10246
Louvelia madagasctUiensis Jumelle" B. Perrier 10246 (palmae)

E 17951 Madagascar 10246
LuditJ 1IIDIlI"itiIuu J. Gmelin 122S9 (Flacourtiaceae)

common name: BOIS MOZAMBIQUE
7 Madagascar
nt 10598 Mauritius 10598
? Seychelles: Cor (Aldabra itself) 14296
V 19182 Seychelles: Gra 14296

[distribution incomplete]
Mana lanceoltzta Forssk. 1926 (Myrsinaceae)

? N. Afr. " Mid. E. 7926
? Madagascar 7926
? Tropical Africa 7926
? Cam~n 7926

7 COte d'Ivoire 7926

? Bioto 7926
I 6072 Ghana 6072
? Gumea ~6
? Nigeria ~6

? Southern Africa 7926
[distribution incompleteI
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t1'CC E Maitlgasia alticola (Capuron) L. Johnson 8& B. Briggs 19140 (Proteaceae)
E 19140 Madagascar (Ambohitantely special Reserve) 19140

? MoJllllSt1'W1t depaupefGiUm (Bail!.) Leroy 14981 (Meliaceae)· ? Madagascar 14981
E 14981 Seychelles (Aldabra) 14981

[distribution possibly incomplete]
,ree E Marojejya dIuitmit J. Dransf. &: N. UbI. 10m (Palmae)

E 17951 Madagascar 10779
tree V Marojejya insignis Humbert 11813 (Palmae)

V 17951 Madagascar 616S
[!ee V MasoaltJ 11UIdizgasCllriensis Jumelle 11813 (palmae)

V 17951 Madagascar 10246
shrub ? MimoSil pigra L. 16161 (Leguminosae)· common l1ll.IDe: habaab

E 16168 Egypt (AlwIn provmcC aDd Euacm Deaert) 16168
? Middle Asia (Alia) 15168
? Pen. Malaysia (widely distribution) 19209
? Madagascar 16168
? Mauritius 16148

[distribution possibly incomplete]
It Moringa drouJuudii Jum. 10361 (Moringaceae)

R 10368 Madagascar 10368
? Moringa hildebrtlllliJii Engl. (Moringaceae)· R 10368 Madagascar 10368

? Tropical Africa
nt Mussaenda tU'CU/ItiI Poiret 10082 (Rubiaceae)

nt 14220 Reunion 10082
? Madagascar 10082
R Mauritius 10082
? Tropical Africa 10082
? Southern Africa 10082

[distribution incomplete]
shrub ? Myrot1uJmnus mosduzta Baill. 18289 (Myrothamnaceae)

? Madagascar 18289
tree It Neodypsis baronii JumeUe IfJ246 (Palmae)

R 17951 Madagascar 10246
tree ExlE Neodypsis IHIsilongus Jumelle &: H. Perrier 10246 (Palmae)

ExlE 17951 Madagascar 10246
tree I Neodypsis CtllIIIlicuJl1Jus JumeUe 10246 (Palmae)

I 17951 Madagascar 10246
[ree ExIE Neodypsis "nzceus JumeUe IfJU6 (Palmae)

ExIE 17951 Madagascar 10246
tree ExJE Neodypis co"'lJQduS 1ume1le 10246 (Palmae)

ExIE 17951 Madagascar 10246
tree n V Neodypsis tkctUYi Jumelle 1fJ246 (Palmae)

V /7951 Madagascar 10246
~ree V Neodypsis 1reU1'fJ1IUJrphus Jumelle 10246 (Palmae)

V 17951 Madagascar 10246
tree It Neodypsis 1IIstellimuI DaiUon 10246 (Palmae)

R 17951 Madagascar 10246
tree ExIE Neodypsis ligulatus Jumelle 1fJU6 (PaImae)

ExlE 17951 Madagascar 10246
tree V Neodypsis lobtztus Jumelle I1J246 (palmae)

V 179S1 Madagascar 10246
tree E Neodypsis loucoubensis JumelJe IfJ246 (Palmae)

E 17951 Madagascar 10246
tree E Neodypsis lUluseosus Jumelle &: H. Perrier 10246 (palmae)

E 17951 Madagascar 10246
[ree E ,Veodypsis tanD1ensis Jume11e &. H. Perrier 10246 (palmae)

Ib1--
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E 17951 Madagascar 10246

Neodypsis tsarruananensis Jumelle 10246 (palmae)
V 17951 Madagascar 10246

Neophloga alfinis Becc. 10246 (palmae)
E 17951 Madagascar 10246

Neophloga bemkritJna Bece. 10246 (Palmae)
ExIE 17951 Madagascar 10246

Neophloga betamponensis Jumelle 10246 (palmae)
ExlE 17951 Madagascar 10246

Neophloga breviCtJUlis Guillaumet 10521 (Palmae)
E 17951 Madagascar 10521

Neophloga CfItQtUuuz Becc.10246 (Palmae)
m 17951 Madagascar 10246

Neophloga C01lllMrsonituuJ DaiUon 1f/246 (palmae)
see NHph1Dga"gnuua Pidai-Serm.

Neophloga conciIUUJ Becc. var. concintuJ 10246 (Palmae)
V 17951 Madagascar 10246

Neophloga concin.na Becc. var. tritmgultuis Jumelle 10246 (Palmae)
V 17951 Madagascar 10246 .

Neophloga comiculata Becc. 10246 (palmae)
ExlE 17951 Madagascar 10246

Neophloga curtisii Becc. 1f/246 (Palmae)
ExJE 17951 Madagascar 10246

Neophloga digitDta Becc. 10246 (Palmae) .
ExIE 17951 Madagascar 10246

Neophloga heurophyll4 Becc. 1f/246 (Palmae)
ExIE 17951 Madagascar 10246

Neophloga humbertii Jumelle 10246 (Palmae)
ExlE 17951 Madagascar 10246

Neophloga integra Jumelle 10246 (Palmae)
ExlE 17951 Madagascar 10246

Neophloga lDnceolata Jumelle 10246 (palmae)
V 17951 Madagascar 10246

Neophloga linearis Becc. var. distachya Jumelle 10246 (palmae)
V 17951 Madagascar 10246

Neophloga liMtuis Becc. var. lin.etzris 10246 (Palmae)
V 17951 Madagascar 10246

Neophloga littortllis Jumelle 10246 (Palmae)
ExlE 17951 Madagascar 10246

Neophloga lucens Jumelle 1f/246 (PaImae)
ExJE 17951 Madagascar 10246

Neophloga luta Jumelle var. luta 1f1246 (PaImae)
V 17951 Madagascar 10246

Neophloga lutetJ Jumelle var. tl'rursUns H. Perrier 10246 (Palmae)
V 17951 Madagascar 10246

Neophloga moJOI"tIIUJ Becc:. 10246 (PaImae)
ExIE 17951 Madagascar 10246

Neophloga nuuumjarensis Jumelle & H. Perrier 10246 (palmae)
E 17951 Madagascar 10246

Neophloga 'IIUIngorensis Jumelle 10246 (PaImae)
ExlE 17951 Madagascar 10246

Neophloga mo1lttJna Jumelle 1f/246 (Palmae)
V 17951 Madagascar 10246

Neophloga occUknttJlis Jumelle 1f1246 (Palmae)
ExIE 17951 Madagascar 10246

Neophloga oligostachya (Becc.) H. Perrier 1f1246 (Palmae)
E 17951 Madagascar 10246

Neophloga pervillei Becc. 10246 (PaImae)
E 17951 Madagascar 10246
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Neophloga poivrea1l4 Reec. 10246 (palmae)
E 17951 Madagascar 10246

Neophloga procumbens Jumelle & H. Perrier 10246 (Palmae)
ExJE 17951 Madagascar 10246

Neophloga pygmIUIJ Pichi-5erm. 17951 (Palmae)
synonym: Neoph/oga COfrIIMTSOJliana Baillon
ExIE 17951 Madagascar 17951

Neophloga rhodotriduJ (Baker) Reec. 10246 (PaImae)
R 17951 Madagascar 10246

Neophloga scottiIuuJ Bett. 10246 (Palmae)
E 17951 Madagascar 10246 .'

NeoplrJoga simianensis Jumelle 10246 (Palmae)
V 17951 Madagascar 10246

Neophloga thiryaM Becc. 10246 (palmae)
R 17951 Madagascar 10246

NepelllMs 71U1dagasCtUiensis Poiret 8316 (Nepenthaceae)
V Madagascar 8316

Nepenthu 1IUIStIOlensis Sdunid-Hollinger 8316 (Nepenthaceae)
R . Madagascar 8316

NestU4 crassictJulis (Guill. " Perr.) Koehne 7926 (Lythraceae)
? Madagascar
? Angola
R 6086 Benin 6086
? Chad
? Gabon
? Guinea
? Mali
'1 Niger
? Senegal
? Tanzania

Nesaea ereetIJ Guill. " Perr. 7926 (Lythraceae)
? Madagascar 7926
'1 Tropical Africa 7926
? Gambia 7926
R 6072 Ghana 6072
? Nigeria 7926
? Senegal 7926

[distribution incomplete]
Nesogordonia abniluzmii L. Barnett 11039 (Sterculiaceae)

? Madagascar (cutcnl) 11039

Nesogordonia padayneurtJ Capuron ex L. Barnett 11039 (Sterculiaceae)
? Madagascar 11039

OberoniIJ disticJuJ (Lam.) Schltr. 51S2 (Orchidaceae)
? Reunion 5852
? Madagascar 5852
R Mauritius 5852
Ex 5852 Rodrigues (Jut seen 1874) 5852

Oletz IiuJcetI Lam. 10082 (Oleaceae)
? Reunion 10082
'1 Madagascar 10082
? Mauritius 10082
? Rodrigues 5852

Ophioglossum pendulum L. 8006 (Ophioglossaceae)
R 11163 Japan 11163
? Pacific Is. (Pol}'DCIia) 8006
? American Samoa 8006
nt 18338 Guam 18338
? Madagascar 8006
Ex 5852 Rodrigues (Grande Montagne, last seen 1955.) 5852
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[distribution incomplete]
Omnia longisqUll11lll (Jumelle) J. Dransr. & N. Ubi. 11813 (palmae)

V 17951 Madagascar 2014
Pachypodium ambongenst L. Poisson 10368 (Apocynaceae)

K 10368 Madagascar 10368
Pachypodium baronii Costantin & Bois var. baronii 10368 (Apocynaceae)

I Madagascar
Pachypodium baronii Castantin & Bois var. windsori (L. Poisson) Pichon 10368
(Apocynaceae)

E Madagascar
Pachypodium brevic:tulle Baker 10368 (Apocynaceae)

V Madagascar
Pachypodium decmyi L. Poisson 10368 (Apocynaceae)

E Madagascar
Pachypodium densiflorum Baker var. brevictlly% H. Perrier 10368 (Apocynaceae)

I Madagascar
Ptlchypodium densiflo1Tl1tl Baker var. densijlo1Tl1tl 10368 (Apocynaceae)

R Madagascar
Pachypodium geap Costantin & Bois 10368 (Apocynaceae)

K 10368 Madagascar 10368

Ptlchypodium horombense Pichon 10368 (Apocynaceae)
R Madagascar

Pachypodium 1Dmerri Drake Tar. lamerri 10361 (Apocynaceae)
K 10368 Madagascar 10368

Pachypodium 1Dmem Drake var. ramosum (Costantin "Bois) Pichon 10368
(Apocynaceae)

R Madagascar
Pachypodium rosu1Dtum Baker V8r. drakei (Costantin "Bois) Markgraf 10368
(Apocynaceae)

I Madagascar
Pachypodium rosu1Dtum Baker var. gracilius B. Perrier 10368 (Apocynaceae)

R Madagascar
PtlChypodium rosulDtum Baker var. rosultltum 10368 (Apocynaceae)

I Madagascar
Pachypodium rutenbergUmum Vatke var. meridionole (M. Pichon) H. Perrier 10368
(Apocynaceae)

K 10368 Madagascar 10368
Pachypodium rutenbergitmum Vatke var. rutenbergitJnum 10368 (Apocynaceae)

K 10368 Madagascar 10368
Pachypodill1ll sojiense (L. Powon) B. Perrier 10368 (Apocynaceae)

K 10368 Madagascar 10368
.Pedolium 1JUUU L. 10269 (Peda6aceae)

K 10368 Madagascar 10368
R Sudan (Gebel Elba) 10269

[distribution incomplete)
K Pdargonium cayku Humbert 10361 (Geraniaceae)

K 10368 Madagascar 10368
? Perri.era madagastxU'iensis 6163 (Simaroubaceae)

R 6963 Madagascar 6963
[distribution possibly incomplete]

K PetT'ierastrum onophilum Guillaumin 10368 (Labiatae)
K 10368 Madagascar 10368

ExIE Phlogtl gracilis (Jumelle) H. Perrier 1fJU6 (Palmae)
ExIE 17951 Madagascar 10246

nt Phloga nodi/em (Becc.) Pichi-5enn. 9996 (Palma~)

synonym: PItIora polystQchya Noronha ex Mart.

nt 17951 Madagascar 10246
syn. Phloga poiystachya Noronha ex: Mart. (Palmae)

seep~ "otli/efTJ (Beee.) Piehi-Serm.
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Phoenix redin.ata Jacq. 7926 (palmae)
? N. Yemen 10290
'] Comoro Islands 10246
nt 17951 Madagascar 10246
nt Angola (widespread) 11628
'] Cameroon 7926
? COte d'Ivoire 7926
? Ethiopia 10254
? Gambia 7926
? Ghana 7926
? Guinea 7926
? Guinea-Bissau 7926
? Kenya 7926
? Liberia 7926
7 Malawi 7848
? Mozambique 7848
? Nigeria 7926
? Rwanda 7953
? Senegal 7926
? Sierra Leone 7926
'] Somalia 10254

? Sudan 10245
? Tanzania
V 19007 Uganda 7926
7 Zaire
Dt 1947 Zambia 7848
? Cape Prov. 10485
? Natal 10485

[distribution incomplete]
Phyllanthu3 reticul4tus Poir. lSl04 (Euphorbiaceae)

common name: congcong bclUl
E 16168 Egypt (Gebel Elba) 16168
? Australia 16168
? Madagascar 16168
? Cameroon 16168
? Somalia 16168
? Sudan 16168

[distribution possibly incomplete}
Piper nigrum L. 17914 (Piperaceae)

common nama: merica, pepper
nt 18228 Kerala 18341
nt 18228 Tamil Nadu 18341
{?l [introd.] Sumatra (Gunung Lcuscr National Park) 18136
? Pen. Malaysia (widely diltributed) 19209

? Madagascar 14010
? Sri Lanka 14010

PisoniD acukatlJ L. 11631 (Nyetaginaceae)
common name: ar.gcrang
? Madagascar 14981
7 Seychelles 14981
E rnte d'Ivoire 11631

[distribution possibly incomplete]
Platylepis occulta (Thou.) Reichb.!. 19446 (Orchidaceae)

? Madagascar 19446
? Mauritius. 19446
R 19#6 Seychelles: Gra (iDel. CoUlin II.) 19446

{distribution possibly incomplete]
Podocarpus capuronii Laubenfels 18270 (podocarpaceae)

V 18270 Madagascar (Mt. Arnbatomcnaloha) 18270
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Podocarpus humbel1ii de Laubenfels 18270 (podocarpaceae)
V 18270 Madagascar 18270

Podocarpus IlUldagascariensis Baker 6963 (podocarpaceae)
R 6963 Madagascar 6963

[distribution possibly incomplete}
Podocarpus IlUldagascariensis Baker var. proCtrus Laubenfels 18270 (podocarpaceae)

V 18270 Madagascar (Fort Dauphin) 18270
Podocarpus rostmtus Laurent 11210 (podocarpaceae)

V 18210 Madagascar 18270

PolySUJchya Jusiformis (Thouin) Lindley 7926 (Orchidaceae)
? Reunion 7926
? Madagascar 1926
? Cameroon 7926
? Congo 7?26
? Bioko 1926
I 6012 Ghana 6012

? Kenya m6
? Tanzania m6
nt 19001 Uganda m6
? Zambia 1926

[distribution possibly incomplete]
P11UIUS afriCQIUI (Hook. C.) Kalkm. 15013 (Rosaceae)

synonym: Pygelllft ajricQ1Ul7fl Hoot. f.
common names: alumty, iluo, kirah, mkomohoyo, mseneo, mueri, ntasesa, tenduet, via, wotangue,

yazangomaelimnyama
? . . Madagascar 18267

? Angola 1926
V 13924 Cameroon (NW, on volcanic soils in Afromontane forests) 18267
? Bioko m6
nt Kenya 7926
? Sao Tome 18267
? Tanzania m6
m 19007 Uganda 7926
? Zaire m6
I 15013 Natal 15013
? Transltei m6

PsycJwtria obtusifolUJ Poiret loon (Rubiaceae)
? Madagascar 10082
? Mauritius 10082

Raphia farinifem (Gaet'1Der) Hylander 1926 (Palmae)
nt 179$1 Madagascar 102S3
? Cameroon 1926
? Kenya 15141
? Nigeria 1926
? Tmuma 1n~

V 19007 Uganda 15141
V 6088 Zimbabwe 6088

Ral'tMtJ t.rmtI1Tl Jumelle 10246 (Palmae)
I Madagascar 10246

Ravtna gltmca Jumelle " H. Perrier 10246 (Palmae)
V 179$1 Madagascar 10246

Ral'ena 1lItiseeta Jumelle 10246 (Palmae)
E 2014 Madagascar 10246

Ral'tMtJ 1fUIdtzgast:tUknsis Bece. var. lIUIdagaset:liUnsU 11813 (Palmae)
R 179$1 Madagascar 10246

RDl'ena IlUldagascariensis Bece. var. monticola JumeUe It H. Perrier 10246 (palmae)
R 179$1 Madagascar 10246

RaJlenea rivultuis Jumelle" H. Perrier 10246 (Palmae)
V 11951 M~agascar 10246
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RavelUa robustkJr Jumelle & H. Perrier var. 10na Jumelle 10246 (palmae)
V 17951 Madagascar 10246

Ravenea robustkJr Jumelle "H. Perrier var. robustior H813 (Palmae)
V 17951 Madagascar 10246

Ravenea sambiranensis Jumelle " H. Perrier 10246 (Palmae)
V 17951 Madagascar 10246

Ravenea xerophilD Jumelle 1fJ246 (Palmae)
V 17951 Madagascar 10246

Rhipsolis bacci/era (J. Miller) Stearn 8058 (Cactaceae)
common name: Miltletoc caetuI

K 10168 Madagascar B058
'1 1S1OO2 Sri Lanka B058
? Tropical Africa 8058
ExlE 19002 Florida 8OS8
? Caribbean Is. B058
'1 Central America 8058
? 19002 Mexico 8OS8
? South America B058
? 19002 Couotry unknown IS1OO2

RhipsolisfasdculDla (Willd.) Haw. 10361 (Cactaceae)
K 10168 Madagascar 10368

Rhipsolis Iwrrida Baker 10361 (Cactaceae)
K 10368 Madagascar 10368

Rhiz,opluJra mucrolUlta Lam. 16161 (Rbizophoraceae)
common namca: bakau gandul. kong kung bai yai
E 16168 Egypt (lOutbcm lagoons of tile Red Sea coast) 16168
'] Kampuchea 17938

Ex Taiwan
'] Thailand (southeut.cm It peninsular regiona) 19257
nt 15731 Vietnam 15733

'] Indonesia 12983
? Pen. Malaysia (widely distributed) 12963
'] Sahah 12983
? Sarawak 12983
V Philippines
E 5713 Guam 5713
'] Madagascar 16168
'] Seychelles 16168
'] Sri Lanka 8021
'] Old World

[distribution incomplete]
RhynduJ6pOra Mwschoenoidu (Ridl.)Hener 7926 (Cyperaceae)

'] Madagascar 1926
? C6te d'Ivoire 7926
I 6072 Ghana 6IJ12
'] Guinea 1926
? Liberia 1926
'] Nigeria 1926
? Senegal 7926
? Sierra Leone 7926
? Southern Africa 7926

[distribution incomplete]
Rorippa insulluis Jonsell (CruciCerae)

I Madagascar 10936
I Mauritius

Rorippa IlUldtJgasCtliWnsis (DC.) H. Hara (CrudCerae)
'1 Madagascar
'1 Angola
I Cote d'Ivoire 11631
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? Nigeria
nt Senegal
R 19007 Uganda 19007
? Zaire

[distribution possibly incomplete]
RueUia monanthos (Nees) Anders 14981 (Acanthaceae)

? Madagascar 14981
E 14981 Seychelles 14981

. (distribution possibly incomplete]
StzlvtUlom angustifolitJ Turrill 14981 (Salvadoraceae)

? Madagascar 14981
E 14981 Seychelles 14981

(disq-ibutioD possibly incomplete)
SanseYieri4 CtUUIlicu1td4 Carriere (Liliaceae)

K 10368 Madagascar 10368
? Tropical Africa

Sarcostemma decorsei Costantin &: Gallaud 10368 (Asclepiadaceae)
K 10368 Madagascar 10368

Stucostemma insigne (N.B. Br.) Descoings 10368 (Asclepiadaceae)
K 10368 Madagascar 10368

Sarcostemma madagasctUiense Descoings 10368 (Asclepiadaceae)
K 10368 Madagascar 10368

Schim«I. dichotomtl (I..) Smith 1006 (Schizaeaceae)
R 11163 Japan 11163
? Pen. Malaysia (widely distributed) 19209
I N. Island (NZ) (N. Auckland; Roturoa-Taupo) 10794
? Pacific Is. (Polynesia) 8006
? Marquesas
? American Samoa 8006
? Madagascar 8006

[distribution possibly incomplete]
Sedwn. modagascariense H. Perrier 10368 (Crassulaceae)

K 10368 Madagascar 10368
Senecio antlurdroi Scott Elliot 10368 (Compositae)

K 10368 Madagascar 10368
Senecio anlitensis Baker 10368 (Compositae)

K 10368 Madagascar 10368
Senecio baronii Humbert 10368 (Compositae)

K 10368 Madagascar 10368
Senecio barorum Humbert 10368 (Compositae)

K 10368 Madagascar 10368
Senecio boiUard Humbert 10368 (Compositae)

K 10368 Madagascar 10368
Senecio cmralieulotus Bojer a; DC. 10368 (Compositae)

I Madagascar
Senecio CtJPuronii Humbert 10368 (Compositae)

K 10368 Madagascar 10368

Senecio ctdl'orum Raynal 10368 (Compositae)
K 10368 Madagascar 10368

Senecio clflSsissimus Humbert 19368 (Compositae)
K 10368 Madagascar 10368

Senecio decaryi Humbert 10368 (Compositae)
K 10368 Madagascar 10368

Senecio descoingsii (Humbert) H.J. Jacobsen 10361 (Compositae)
K 10368 Madagascar 10368

Senecio hildebrruultii Baker 10368 (Compositae)
K 10368 Madagascar 10368

Senecio hirto-crassus Humbert 1D368 (Compositae)
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K 10368 Madagascar 10368
Senecio kakunbatitrensis Humbert 10368 (Compositae)

K 10368 Madagascar 10368

Senecio leandrii Humbert 10368 (Compositae)
K 10368 Madagascar 10368

Senecio longijlorus (DC.) Schultz-Bip. var. longijlorus 10368 (Compositae)
K 10368 Madagascar 10368

Senecio longiflorus (DC.) Schultz-Bip. var. 11IIldagascariensis (Humbert) Rowley
10368 (Compositae)

K 10368 Madagascar 10368
Senecio lIUIIllIgasCilriensis Poir. 10368 (Compositae)

K 10368 Madagascar 10368
Senecio IlUll7lieri Humbert 10368 (Compositae)

I Madagascar
Senecio melasto1lUlefolius Baker var. Iongibrru:teDlus Bojer ex DC. 10368
(Compositae)

K 10368 Madagascar 10368
Senecio me1astJJ1IUIefoUus Baker var. lMlastom.aefolius 10368 (Compositae)

K 10368 Madagascar 10368
Senecio mesembrytullhemoides Bojer ex DC. 10368 (Compositae)

I Madagascar
. Senecio meuselii Raub 10368 (Compositae)

I Madagascar
SeMcio IIDvicularis Humbert 10368 (Compositae)

K 10368 Madagascar 10368
Senecio MoWeri Humbert 10368 (Compositae)

K 10368 Madagascar 10368
Senecio neohUlllbertii Rowley 10368 (Compositae)

K 10368 Madagascar 10368
Senecio qU/lrtziticolus Humbert 10368 (Compositae)

K 10368 Madagascar 10368
SeMcio saboureaui Humbert 10368 (Compositae)

K 10368 Madagascar 10368
Senecio saJcaiavorus Humbert 10368 (Compositae)

K 10368 Madagascar 10368
Senecio sakanwl~nsis (Humbert) Humbert 10368 (Compositae)

K 10368 Madagascar 10368 .

Seyrigi/J bosseri Ken1udrm 10368 (Cucurbitac:eae)
K 10368 Madagascar 10368

Seyrigi/J grru:ilis Keraudrm 10368 (Cucurbitac:eae)
K 10368 Madagascar 10368

Seyrigi/J 1uImbertii Keraudren 10368 (Cucurbitaceae)
K 10368 Madagascar 10368

Seyrigi/J 7IUIltifloru :Keraudrea 10368 (Cucurbitaceae)
K 10368 Madagascar 10368

SphenolMris chinensis (L.) Maxon 3822 (Dennstaedtiaceae)
? India 9354
? S.E. Asia to PNG 9354
nt Pacific Is. 8006
R American Samoa 8006
nt Hawaii 3822

? Madagascar 8006
StadnumniD opposiiifolia Poiret ssp. oppositifolill (Sapindaceae)

Ex Reunion
'1 Madagascar
R Mauritius .
? Kenya
'1 T~a

? Zanzibar
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Stapelialllhus arenarius Bosser "Morat 10368 (Asclepiadaceae)
E 18294 Madagascar 10368

Stapeli4l1lhus decoryi Choux 10368 (Asclepiadaceae)
E 18294 Madagascar 18294

Stapelitmthus Juzrrlyi Lavranos 10368 (Asclepiadaceae)
E 18294 Madagascar 10368

Stapelialllhus insignis Descoings 10368 (Asclepiadaceae)
E 18294 Madagascar 18294

Stapelianthus keraudrenae Bosser &: Morat 10368 (Asclepiadaceae)
E 18294 Madagascar 10368

Stapelianthus 1fttIdDgascariensis (Choux) Choux 10368 (Asdepiadaceae)
E 18294 Madagascar 18294

SttzpeliDnthus molllllglUJdi (Boiteau) Boiteau &: A. Bertrand 10368 (Asclepiadaceae)
E 18294 Madagascarl8294

Stapelianthus pilosus (Choux) Lavranos &: Hardy 10368 (Asdepiadaceae)
E 18294 Madagascar 18294

Symphonia globulifera L. r. 17154 (Guttirerae)
common names: &hoke, anani, many, azufre, barillo, boar wood hog gum, brea amarilla, brea caspi.

cerillo, chewstick. ehureke. laurel de monte, macharc, mani, manil, manni. mataki,
nom-ouic, okilolo, OSIOl, penman, pcramancillo, pennan, tomento, yellow mangur, zaputi

? Madagascar 9492
? Tropical Africa 9492
? Angola 7926
E 6086 Benin 6086

I 13924 Cameroon 7926
nt 13925 Congo 13925
V COte d'Ivoire 7926
? Gabon 7926
? Ghana 7926
? Liberia 7926
? Nigeria 7926
? Sao Tome 7926
? Sierra Leone 7926
nt 19007 Uganda 7926
'? Zaire 7926
? Caribbean Is. 9492
? Trinidadtrobago 17750
nt 9492 Central America 9492
'1 Honduras 17750
nt 9492 South America 9492
? Brazil 17462
? Colombia 17150
1 Ecuador 17150
? French Guiana 17154
'1 Guyana 17150
'1 Peru 17750
'1 Suriname 17750
'1 Venezuela 17750

[distribution incomplete]
? Tabe17UlmlOntaIUJ cojJeoUks Boj. ex A. DC. 14981 (Apocynaceae)

? Comora Islands 14981
? Madagascar 14981
E 14981 Seychelles 14981

[distribution possibly incomplete]
? Tachilldenus antaisakD Humbert 1101(} (Gentianaceae)

? Madagascar (Bcampingaralft mtI) 11010
? Tachilldenus boivinii Humbert ex Klack. 11010 (Gentianaceae)

? Madagascar (north-west) 11010
? Tachiadenus carilUltUS (Desr.) Griseb. 11010 (Gentianaceae)
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? Madagascar (eastern coast) 11010
TaclUadenus gracilis Griseb. 11010 (Gentianaceae)

? Madagascar (eastern coast) 11010
TachilIdelUlS IongijloMlS Bojer ex Griseb. 11010 (Gentianaceae)

? Madagascar (central Mt range) 11010
TaclUadelUlS longifolius Scott Elliot 11010 (Gentianaceae)

? Madagascar (near Fort-Dauphin) 11010
TachilIdelUlS pervillei Humbert ex Klack. 11010 (Gentianaceae)

? Madagascar (Nolsi Be I.) 11010
TlU/aiQlklUlS plotypteMlS Baker 11010 (Gentianaceae)

? Madagascar (central· Mt range) 11010

TachilldelUlS plotypUffIS Baker SSp. magustiDlatus (Humbert) Klack. 11010
(Gentianaceae)

7 Madagascar (lvakoany and KaJambatiua) 11010

TachilMknus plotyptefflS Baker ssp. platypterus 11010 (Gentianaceae)
? Madagascar (Itrcmo to Kalambatitra mts) 11010

TlUhitJiUnus tubiflorus (Roem. & Schutt.) Griseb. 11010 (Gentianaceae)
? Madagascar (eastern coast) 11010

Tac/aiQlklUlS lI1IIbcll4tus Klack. 11010 (Gentianaceae)
? Madagascar (Musil du Midongy) 11010

Tachilliknus vohi:nuJ'Vensis Humbert 11010 (Gentianaceae)
? Madagascar (Vohimavo peak at 308m) 11010

TelfairiIJ pedD/4 (Smith) Hook.f. 10012 (Cucurbitaceae)
K 10368 Madagascar 10082
? Tropical Africa

TermintllUJ ctlt4ppa L. 12983 (Combretaceae)
common names: aJmcDdro, almond, amanda. amandicr, amcndocira, castana, dat roue, hu kwaang, Indian ~

wood. kdapang, kbon. lump&nl, taa pang, taa-pac, taliIay, tat roue
? India 19271
? Taiwan 19271
? Thailand (Krung Thcp. Trat, Chon Burl, Chanthaburi, Prachaup Khiri Khan, Kancha

Sum Thani, Nanthiwat, Trang) 19271
'? Indonesia 12983
nt 13926 Pen. Malaysia 12983
? Sabah 12983
V lS960 Philippines 12983
? Australia (northern) 19271
? Fiji 19427
? Niue 19427
? Solomon Is. 8836
? Tonga 19427
? American Samoa 19421
? Madagascar 19271
? Brazil 17462
? Colombia 17462
? Ecuador 17462
? French Guiana 17462
? Guyana 17462
? Peru 17462
? Suriname 1'1462

[distribution possibly incomplete]
.Trachylobium ve1TflCt)sum (Gaertn.) onv. 19532 (Leguminosae)

synonym: HyrMNUQ VnT'IICO.fa Gaertner
? .Madagascar 19SJ2
? Mauritius 19532
? Seychelles 19532
nt Kenya (Kilifi) 19532
? Mozambique 19532
? Tanzania (Tanga, Ruf~i and Newala) J9S32
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"1 Zanzibar 19532
[distribution possibly incomplete]

Uncarintl abbreviIzttJ (Baillon) Thienf. &: Straka 10368 (pedaliaceae)
K 10368 Madagascar 10368

UnCllrina decmyii Humbert 10361 (pedaliaceae)
K 10368 Madagascar 10368

UnCtlrintz grruuJidieri (Baillon) Stapf 10368 (pedaliaceae)
K 10368 Madagascar 10368

UnctII'intJ leandrii Humbert 1(1361 (pedaliaceae)
K 10368 Madagascar 10368

UnCtlrina leptocarpa (Decne.) lhJent. &: Straka 10361 (pedaliaceae)
K 10368 Madagascar 10368

UnctII'intJ peltota (Baker) Stapf 1(1361 (pedaliaceae)
K 10368 Madagascar· 10368

UnctUintl perrieri Humbert 10361 (pedaliaceae)
K 10368 Madagascar 10368

UnCtlrintz sakDltzva Humbert 10368 (pedaliaceae)
K 10368 Madagascar 10368

UnctII'intJ stellulifem Humbert 111368 (pedaliaceae)
K 10368 Madagascar 10368

Vlttaria scolopetulrUJ (Bory) Thouars 1006 (Vittariaceae)
? Pacific Is. 8006

R American Samoa 8006
? Madagascar 8006

[distribution possibly incomplete]
Voanioala genudii J. Dranst. 14792 (Palmae)

common name: voanio-aJa
E 17951 Madagascar 14792

VOnUra crinita Jumelle &: H. Perrier 10246 (Palmae)
E 17951 Madagascar 10246

VOnUm fibrosa (C.H. Wright) Bett. 11113 (Palmae)
nt 17951 Madagascar 616$

VOnUm nossibensis (Bece.) H. Perrier 10246 (palmae)
E 17951 Madagascar 10246

VOnUra utilis Jumelle 11113 (palmae)
V 17951 Madagascar 10246

WielanditJ degans HaiUon 14981 (Euphorbiaceae)
? Madagascar 14981
E 14981 Seychelles 14981

[distribution possibly incomplete]
XerosiCJos danguyi Humbert 111361 (Cucurbitaceae)

nt Madagascar
Xerosicyos decar:Yi Guillaumin &: Keraudren 10368 (Cucurbitaceae)

K 10368 Madagascar 10368
Xerosicyos perrieri Humbert 111368 (Cucurbitaceae)

K 10368 Madagascar 10368
Xerosiqos pubesctlns Keraudren 10368 (Cucurbitaceae)

K 10368 Madagascar 10368

Jr:>
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Appendix D: Report on the status of biodiversity in Madagascar

This report was produced in French by the Protected Areas Data Unit at the World Conservation
Monitoring Centre in 1989. Figure 3 of this report presents the current status of rare species in
Madagascar. Figure 4 presents the distribution ofprotected areas.
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RECOMKAHDATIOHS

Les recommandalions suivantes regroupent les principaux points influen~ant

directement sur 1a conservation de 1a diversite biologique de Madagascar.

1. Amelioration de la legislation protectant les especes vulnerables
11 est necessaire que Ie statut des especes et sous-especes importantes
soit revise et qu'une protection efficace leur soit apportee. Les especes
et sous-especes des vertebres qui ne frequentent pas actuellement les
aires protegees at qui risquent de necessiter une protection sont: la
Tortue Geochelone yniphora, Ie Grebe de Delacour TachYbaplus rufolavatus,
Ie Fuligule de Madagascar ~illll innotata, 1a Manias de Bensch Monias
benschi, Ie RoIlier t.errest.re a longue queue Uratelarnis chimaera, Ie
Bulbul d'Appert Phy11astrephus apperti, les tenrecs Limnogale mergulus et
Microgale oecidentalis, Ie carnivore Eupleres goudotii major, Ie Dugong
Dugong dugong, les primates suivants: Al10cebus trichotus, Propithecus
diadema sp. nov., Ie Lemur fauve Lemur fulvus albocollaris, et Ie
Propitheque de Verreaux Propithecus verreauxi coronalus.

2. Amelioration des connai ssances de la flore et de I' ethnobotanie de
l'ile

II est necessaire d' avoir plus d'infot"malions sut" plusieurs groupes de
plantes, y compris les especes localisees et en particulier les plantes
succulentes et les palmiers, les especes localisees forlement exploilees,
les Orchidees, les catacees, et. les fougeres. Un effort tout parliculier
devrai t etre mis. sur I' amelioration des connaissances des plantes
medicinales ou de valeurs economiques. Pour arriver a cette fin, un
inventaire complet sur les connaissances ethnobotaniques des groupes
ethniques de· Madagascar dolt etre fait en priorite. La revue de Plotkin
sur l'existance botanique nous donne une base importanle gour des lravaux
futurs dans ce domaine.

3. Amelioration des programmes d'elevages en captivite
Des programmes d' elevages en capt i vi te sont necessai res pour aider a la
conservation de certaines especes en voie de disparition, et pour cela
nous devrions anuHiorer leur facilites. Cela concerne tout
particulierement Ie Parc zoologique de ~simbazaza ou Ie programme
d'elevage en captivite serait la cle pour Ie developpement des especes en
voie de disparilion. Le pare de Tsimbazaza est un endroit ideal pour se
con~entrer sur les ~fforts de l'elevage en captivite et pourrail etre l'un
des principaux sites pour etablir une colonie en captivite dans ce pays.

4. Prise de conscience de 1a conservation a travers des programmes
educatif

II est tres important d·introduire 1a conservation dans Ie systeme
educatif et de faire realiser Ie public de sa necesite. Le programme
educationnel de l'envit"onnemenl de WWF comprend I'introduction de materiel
de plan d' etudes dans les ecoles primaires, de professseurs specialises,
de la production de livres en Malgache et de l'etablissement de centres
specialises dans ce sujet dans des regions selectionnees. Cet important
programme a dEija fait. des progres considerables, mais les activites dans
ce secteur vital ant besain d'elre continuees.



s. Amelio~atioD de l'integ~ite des ai~es p~otegees

L'ag~iculture du brulis ainsi que d'autres styles de deforestation doivenl
etre arretes au sein des aires protegees. Une meilleure protection legale
de telles aires sont necessaires ainsi qu'une equipe de surveillance
formee de fa~on adequate.

Les suggestions suivantes ont ete faites par WWF (WWF, 1988) pour
conserver les differentes regions du pays:

6. Actions dans Ie Domaine du Sud
a. Les initiatives actuelles pour la conservation et Ie developpemenl

d' Andohahela et de Beza Mahafaly sont les premieres de ce genre a
Madagascar. Elles devraient etre poursuivies conformement a leur
programme actuel pour obtenir l' adhes ion des populations locales et
pour eviter la poursuite de la perte d'habitat et du braconnage.

b. Le programme de conservation et de developpement de Beza ° Mahafaly
pourrait etre etendu afi n d' i nbflgrer, avec l' accord des populations
locales, les secteurs environnants qui ont une grande valeur pour la
conservation. A l'avenir, ce programme pourrait inclure 130 gestion de
130 Reserve Naturelle Integrale du Tsimanampelsolsa.

c. De nouvelles aires protegees seraient souhai tables, en particulier
entre Toliara et Morombe afin de proteger les fourres epineux pres de
la limite nord-ouest du Domaine du Sud, 130 Monias de Bensch et Ie
RoIlier terOrestre a longue queue. Une autre aire protegee serait
souhaitable pour les dunes littorales.

7. Actions dans Ie Domaine de l'Ouest.
a. II serait necessaire que les nouvelles aires protegees couvrent Ie

tiers meridional du Domaine. Pour cela, on suggere l'integration du
lac Ihotry, ia foret de Kirindy, de Zombitse et de Vohibiasa dans Ie
reseau des aires protegees.

b. Au nord de Korondava, la conservation serait amelioree si certains
secteurs etaient transformes en reserve incluant les grands blocs de
forets qui subsistent. La foret de Tsimembo constitue un site
priori taire, car elle comprend en meme temps les lacs environnants
comme Bemamba et Kasama. L'etude de cette region pour l'inclure dans
Ie World Heritage Site est en cours. Si ce projel est realise, 130
conservation des lacs et de Tsimembo devrait etre geree conjointement
avec celIe de 130 reserve Naturelle Inlegrale de Bemaraha. Le projet
SAF dont l'objectif est de protegar 130 foret entre les fleuves
Andranomena et Tsiribihina davrait egalement etre prioritaire. Les
forets au nord de la Tsiribihina met"iteraient de faire l'objet d'un
plan d'amenagement pour une exploitation durable.

c. II est indispensable dtameliorer 130 proteclion de toutes les reserves
existantes. Seules quelques-unes d'entre elles beneficient d'une
protection qui est a peine concrete.

d. Une reserve pour l'Angonoka Geochelone yniphora devrait etre creee
dans la region de 130 baie de Soalala/Baly.



e. Une action de conservation portant sur
coronatus, grand lemurien absent de toutes
devrait etre prise en consideration.

Propithecus
les aires

verreauxi

8. Actions dans Ie Domaine de l'Est
Le programme WF-Aires Protegees, Ie Centre Un! versi taire de Duke des
primates et Ie Jardin Botanique du Missouri, en coordination avec Ie
MPAEF, ont identifie plusieurs priodtes dans les aires de conservation
qui necessitent des actions immediates. Une extension du reseau des aires
protegees de la Region de I'Est est souhaitable pour assurer une
couverture totale de la biodiversite subsistante. si les recommandations
du programme des aires protegees de WWF sont mises en action, cel~

completerait Ie champs d'application.



KADAGASCAR

Conservation de la Diversite Biologique et des
Ecosystemes Forestiers

Une etude breve preparee par Ie Programme des Forets Tropicales de
l'UICN

Madagascar, la quacrieme ile la plus grande du monde, est situee
approximativement a. 300 k.m a. l'es!:. du continent africain. Vile s'est
detachee de l'Afrique il y a au moins 100 millions d'annees et, pendant
ces dernieres 40-60 millions d'annees, elle a. echange peu, sinon aucune.
especes animales ou de plantes avec Ie continent. Jusqu' aI' arri vee des
humains, il. y a 1500-2000 ans, la faune et la flare de Madagascar ont
evolue indepcndammemt au cours de I'histoire. De ce fait, cette faune el
cette flore' sont uniques et diverses et sont caract.erisees par un haut
niveau d'endemisme ainsi qU'un niveau de taxon plus eleve. La flore de
Madagascare est l'une des plus riches du monde avec au mains 10 000
especes de plantes dont presque 80 ~ sont endemiques. Sa faune s' est
comparativement appauvrie, mais Ie degre endemique est encore tres eleve.
Beaucoup de ces mamniferes et de ces oiseaux de I'ile sont consideres
comme menaces, Ia plupart resultant de Ia destruction de I'habitat.

II n'existe pas de staHsHques pFecises concernant ce qu'i1 reste de
forets a Madagascar. Cependant 20 ~ de l'ile au maximum est encore
couverte de forets et celles-ci decroient chaque annee, dO principalement
a l'agriculture sur briilis, mais aussi a cause de la mise a feu des
paturages en periode de secheresse. Seulement 1. 76 ~ du terrain a un
status de protection et celui-ci est pour la plupart insuffis~ent

surveille. dii a un manque de fonds pour employer du pe'rsonnel et pour
acquerir de I' equipement. Les princ ipales recommendations pour ces
regions comp~ennent la preparation d'une carte a jour de la vegetation, a
pa~ti~ de photos prises pa~ satellite et de releves de terrains, du
developpement de nouvelles regions protegees et de I' agrandissement de
plusieurs d'entre elles deja existantes.

INTRODUCTION

Madagascar, d' une longueur de 1,600 I<Jn et d' une la~geur de 580 km a ses
points extremes. avec une superficie de 587 000 sq. km, est la quatrieme
ile la plus grande du monde, surpassee seulement par Ie Groenland, la
Nouvelle Guinee et Borneo. Elle est situee dans Ie Sud de l'Ocean Indien,
separee de la cote est de l' Afrique pa~ Ie Canal de Mozambique, qui est
d'une largeur de 300 km a son point Ie plus et~oit. L'ile est
pratiquement si tuee sous la zone tropicale, s' etendant entre la lati tude
11° 57'S a 25° 35'S et entre la longitude 43° 14'E a 50° 27'E. A cause de
sa grande taille et de son climat va~ies, de sa geologie et de sa
vegetation, on s'y refere souvent en tant que microcontinent.

La population humaine de l'ile, esHmee a. 10605000 en 1987 (World
Resources, 1987), est distribuee inegalement (Figure 1), avec les plus
grandes densites concentrees sur Ie plateau central et sur la plaine
coHere est. La population est encore largement ru~ale, avec seulement



Figure 1: La Densite de la Population a Madagascar
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20 " habitant en t"egl0ns urbaines. La densite moyenne est d'envit"on 18
habitants au sq. km. Le taux de natalite est: eleve, calcule a 2.9 " entre
1985 et 1990, s'elevant a 2.95 " entre 1995 et l'an 2000. Son taux de
croissance de la population est class~ 24eme en Afrique et 40eme du
monde. La population estimee pour I' an 2000 est de 15 SSO 000 (World
Resources, 1987).

L'occupation de Madagascar a commence t'elativement recemment, il n'y a
probablement pas plus de 2000 ans. Cependant les origines du peuple
Malgache sont complexes et ne sont pas completement connues. EIIes
semblent basees sut' des vagues successives de migration venues de
l'Indonesie et. de l'Afrique, mais plus parUcu1iet'ement d'Indonesie. Le
Malgache est une langue Malai so-polynes ienne avec de proches affini tes
avec la langue parlee de nos j ours en Indones i e. A I' i nb~rieur meme de
Madagascar aujourd'hui, il y a plusieurs dialectes compris et parIes
reciproquement par les 18 tribus differentes (Figure 2). Les gt"oupes
prine ipaux sont les Merinas (30 ,"0) du plateau central, les Betsimisaraka
OS 't) de la cote cst et les Bets ilea (14 ~) du plateau meridi~nal. Les
communautes etrangeres comprennent des Europeens, la plupart fran~ais. des
Indiens. des Chinois, des Comoriens et des Arabes. Le pays est divise en

. six provinces (Figure 2), bien que celles-ci n' aient peu, sinon aucune
relation avec les groupes ethniques. Les provinces sont divisees en 18
prefectures, qui sont Ii leur tour di visees en 92 sous-prefecturesel:
finalement en 11 000 fokonl:any (les divisions communautaires
tradicionnelles). Chaque niveau est gouverne par un conseil elu.

BIODIVERSITE

Diversite des Especes
Madagascar est unique au point de vue biologique et evolutif. La longue
separation de l'ile (il y a probablement au moins 100 millions d'annees)
du continent Africain, sa topographie el:. ses climats vades y ont fait
developper une richesse de plantes exceptionnelles ainsi q'un nombre eleve
d'endemisme en flore et en faune.

Les evaluations concernant l'importance de la flare de Madagascar varient
entre 7370 et 12000 especes (IUCN/UNEP/WWF, 1987). QueUes que soient
les figures actuelles (probablement autour de 10 000 avec 80 't
endemiques). Madagascar est au point de vue botanique l'une des regions
les plus riches du monde. En Afrique, seulement Ie Zai re et la Tanzanie
sont consideres posseder un tel nombre d' especes de plantes. tandis que
l'Aft"ique du Sud est considerahlement plus diversifiee, avec 23 000
especes repertoriees (IUCN. 1986). Cependant, aucun autre pays d'Afrique
n'a un tel pourcentage de plantes endemiques. Le programme de Plantes du
WWF-USA considere Madagascar comme un pays de "megadiversite", ainsi que
Ie Bresil, la Colombie, l'Indonesie, Ie Mexique et Ie Zaire.

Par contraste. Madagascar est relativement pauvre en mammiferes. En effel:
il ya moins d'especes de mammiferes non-marins (108) que dans aucun autre
pays africain de taille comparable. Ces especes sont cependant, la
plupart uniques a Madagascar. Les mammiferes originaires de l'ile
appartiennent Ii c inq ordres: les Primates, les Chiropteres. les
Insectivores, les Carnivores et les Rongeurs. II y a une sorte d'espece,
des Artiodactyla, un cochon de brousse, Potamochoerus larvatus, mais
celui-ci fut probablement introduit par l'homme. Une espece de l'ordre



Figure 2: Carte Regroupant les Provinces et la Repartition des
Differences Tributs
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Sirenia, Ie Dugong dugon vi t dans les eaux cotieres. Les plus connus du
monde exterieur sont probablement les primates de Madagascar (tous des
Lemurs) et cependdant Ie status et la distribution de ces especes ne sont
pas bien eonnus et il y a peu dtetude au sujet de leur histoire
naturelle. En effet, une nouvelle espece de lemur (Hapalemur aureus)
vient juste d'etre decouverte dans la foret equatoriale du sud-est de
Madagascar (Meier et aI, 1987). Cela rend Madagascar troisieme pays du
monde pour Ie nombre d'especes de primates (MitLermeier and Oates, 1985).
Le Bresil vient en tete avec 51 especes, puis Ie Zaire avec 29-32 especes
et ensuite Mad'agascar (29) et Ie Cameroun (28-29). On peut cependant
noter que Madagascar a perdu au moins 14 de ·ses especes de primates depuis
l'arrivee de l'homme sur ltile (Sussman et aI, 1985). Le nambre d'especes
de mammiferes~ leur degre d'endemisme, et le nambre d'especes considerees
comme menacees d'extinction sur la liste Rouge de 1988 (Annexe 1) sont
repertories dans Ie tableau n° 1.

Comme pour les mammi feres, Ie nombre d' especes d' ai seaux rencontres a
Madagascar est: faible mais la plupart sont endemiques dans I' ile, et un
pourcentage'eleve sont: menacees (voir Tableau 1). Les especes en danger
citees dans la Liste rouge de l'IUCN sont montrees dans 1'Annexe 1. L'une
d'entre elles, Ie coua mangeur d'escargot (Coua de1alandei) pourrait deja
avoir disparue.

Tableau 1: Hombre d' Especes de Flore et de Faune
Kadagascar t Hombre dtE~peces Endemiques et
comme Menacees par It IUCN. (Les poissons
autres gue les papillons, ne sont pas inclus)

Rencontrees a
Especes citees

et inverUbres,

Taxon No. d'Especes No. Endemiques No. menaces
d'extinction

Plantes ca 10 000 79 ~

Mammiferesll: 108 84 (78 ~)

Primates 29 27 (93 ~)

Carnivores 8 8 (100 ~)

Insectivores 32 30 (94 ~)

Chiropteres 28 9 (32 ~)

Rongeurs 10 10 (100 ~)

Sirenia 1 0
Oiseaux 250 total

197 en elevage 106 (54 T.)
Reptiles 256 231 (90 ~)

Amphibiens 144 142 (99 ~)

Papillons 260 182 (70 T.)

1
51 (47 ~)

24 (82 T.)

1 (88 ~)

18 (56 ~)

1 (4~)

o
1 (100 T.)

28 (14 ~)

12 (5 T.)

1 (1 ~)

18 (considerant
seulement 2
familIes

lI:Mammiferes non-marins

Pour sa taille, Madagascar est relativement riche en reptiles et en
amphibiens et plus de 95 ~ de -eeux-ci sont endemiques. Toutes les 144
especes d'amphibiens sont des grenouilles; on ne trouve pas de caecilians,
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de tritons ou de crapauds. La plupart des grenouilles sont des especes
vivant sur les arbres des forets el sont sensibles a la destruction de
leur habitat. Seule, une espece est actuellement consideree comme menacee
par l'IUCN, mais il y a peu d'information a leur sujet. Madagascar a plus
d'amphibiens qu'aucun autre pays d'afrique. II y a environ 260 especes de
reptiles actuellement repertoriees: I de crocodile, 13 especes de tortues
de terre et tortues de mer; environ 180 lezards comprenant deux tiers des
especes de camelions existant au monde; et environ 60 especes de serpents,
toutes sont sans danger pour l'homme. Les especes sont citees dans
l'Annexe 1 et leur nombre montre dans Ie Tableau 1.

On a peu d' information sur Ie poisson natif de Madagascar et on connail
peu de choses a son sujet et sur sa repartition. II y a environ 40
especes endemiques. Celles cons iderees comme menacees (bien qu' elles ne
soient pas sur les !isles officielles de l'IUCN) sont citees dans l'Annexe
1.

De Ia meme fa~on, bien que certain groupes d'invertebres aienl ele eludie
en detail, la vaste majorite est relativement peu connue. On estime qu'il
y a plus de 100 000 especes. Les papillons et les mites sont parmi les
insectes les plus connus et il y a plus de 3000 especes de celles decrites
a present. Relati vement peu d' especes sont cons iderees comme menacees
(voir Annexe 1) mais probablement parce qu'elles n'ont pas ete etudiees.
Les chiffres donnes dans Ie tableau 1 pour Ie nombre d'especes de
papillons comprennent seulement six familIes. II D'y a aucune trace
d'information sur les Hesperiidae.

LA VEGETATION

Topographiquement, Madagascar se divise en trois zones principales: une
plaine etroite orientale et un raide escarpement qui la demarque a
I'ouest; un haut plateau central accidente; et une immense plaine
sedimentaire a l'ouest et au Nord-Ouest. Resultant d'un relief varie,
nous trouvons a travers l'ile, une diversite de climat et de vegetation.

La vegetation de Madagascar est tellement differente de celIe du continent
africain qu' on ·lui a attribue deux "phytochoria" differents: Ie Centre
Regional Endemique Kalgache de l'Est et Ie Centre Regional Endemique
Kalgache de l'Ouest (Figure 3). A l·interieur de ces vastes regions
biogeographiques, se trouve un vaste eventail d'habitats.

La region Kalgache couvre juste la moitie de l'ile, s'etendant a l'ouest a
parti r de la cote en comprenant Ie plateau central. Cette partie fut
probablement entierement couverte de forets a I'origine. II y aurait eu
(et 11 y en a encore dans certains endroits) une foret equatQriale riche
et variee de basse alti tude (en dessous de 800 m), a la fois humide et
"sclerophylle". une Foret de montagne sur Ies flancs orientaux et des
forets "tapia" (Uapaca bojeri) sur les flancs occidentaux. Beaucoup de
cette foret d' odgine a ete remplacee par une mosaique de cultures et de
formations secondaires.

Dans la region occidentale, des variantes distinctes de forets de caduques
sees Malgaches croient SUI" des arg i les lateri tiques, des sols sableux el
des plateaux calcaires. Des forets plus luxuriantes croient en habitat



Figure 3: Principaux Types de Vegetation
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rivel:"ain, Ie long des rlVleres principales. Les Baobabs sonl repandus
dans les fOl:"ets occidentales, sept sortes d' especes y poussenl,
contrairement a une seule sorte trouvee en Afrique continentale. Dans Ie
Sud et Ie Sud-Ouest semi arides, la Foret est xerophytique, dominee par
les Euphorbiaceae et la famille endemique des Didiereaceae. II y a 18
sortes de plantes endemiques dans ~ette regipn.

, /"

r-~·~;"~) j
../ ' I.... ,..

LES TERRES HUIUDES

La majorite des lacs a Madagascar sont petits, moins de 100 ha, seulemenl
18 excedent 1000 ha. Des cinq plus grands lacs, deux (Alaolra el Ilasy)
sont sur Ie plateau central et trois (Kinkony, Tsimanampetsotsa el Ihotry)
sont a l'Ouest. Ces cinq lacs sont d'une profondeur de moins de 6.50 m.
II a ete conseille que Ie lac Alaotra et les terres I' entout'ant soient
proteges car.ils sont Ie territoire du pochard Kalgache et de la grebe du
lac Alaotra, aussi bien que d'une sub-espece peu commune: Ie lemu[' gds
(Hapalemut' griseus alaotrensis). De meme fa~on, il a ele propose de
proleget' les lacs lhotry et Kinkony. Tous deux sont des rese['ves
importantes d'oiseaux, et 1a tortue (Erymnochelys madagascariensis) habite
Ie lac Kinkony. Le lac Tsimanampetsotsa est deja une reserve. Deux
autres lacs, irnportants pour leur reserve d'oiseaux, ont ete proposes pour
fai re pal:"tie d' une zone protegee: les lacs Benamba et Kasama. II a et.e
propose d'elargir la reserve de Tsingy de Bemahara afin de les inclur dans
une meme reserve.
(Les locations de ces lacs sont montrees en Figure 4 et 5).

LES !!ANGROVES

Madagascar possede les plus grandes regions de mangroves de I'Ocean Indien
occidental. Elles recouvrent une superficies de 330 000 ha. La plupart
se lrouvent Ie long de la cot.e ouest, dans 29 endroi ts mai s on lrouve
egalement des petites mangl:"oves sur 1a cote est dans 11 emplacemenls dont.
la plus grande se trouve dans la Baie d'Irodo. Aucune de celles-ci ne se
trouvent dans une zone prott~gee. Les mangroves sont importantes pour
l'industrie de la peche a 1a crevette qui a produit 4300 tonnes par an en
1974 (KacNae, 1974).

LES RECIFS DE CORAIL

On trouve d'importants l:"ecifs au large de Kadagascal:". Ceux de la cote cst
sont rudimentaires, bien qu'importants; ce sont des recifs qui bordent la
cote, a l'interieur desquels se trouvent une serie de lagons peu
profonds. La plupart des recifs se trouvent Ie long de la cote ouesl ou
ils couvrent une distance de plus de 1000 lane La partie centrale de la
cote ouest a peu de l:"ecifs, Ie plus grand et Ie plus connu etant Ie Grand
Recif du Toliara qui a ete propose deux fois deja comme reset"ve marine.
On a egalement suggere que Ie recif de corai1 au large de 1a petite ile de
Nosy Be, au Nord-Ouest, soit protege. Cependant jusqu'a present aucun de
ces recifs n'a une protection legale.



DESTRUCTION DES FORETS

II y encore beaucoup de debats au sujet de savoir combien de forets
recouvraienl:. Madagascar a. l'origine. Meme a present, il nty a pas de
figures precises consernant l'etendue de ce qu'il reste de forets, Ie
maximum serait 20 t. de l'ile. Les estimations de 1980 ont compte qu'il
reste 2 900 000 ha de forets ouvertes et 10 300 000 ha de forets fermees.
Le deboisement des forets fermees, entre 1981 et 1985 a ete estime a 128
000 ha par an (ie 1.2 ~) avec des reboisements de 12 000 ha par an, toutes
avec des especes de pins exotiques et d'eucalytus.

Le chiffre de FAO/UNEP (1981) de 6 955 000 ha de forer. restante dans la
region orientale peut-etre decomposee de fa~on suivante:

Forets Primaires
Forets Exploitees
Regions inaccessibles
Reserves

1 200 000 ha
3 570 000 ha
1 650 000 ha

535 000 ha

Le pC'incipal agent de la destruction forestiere dans cette region est
I'agricu1ture sur brGlis ("tavy").

Les chiffres de FAO/UNEP (1981) pour les reglons de forets restantes dans
la partie occidentale de Madagascar sont plus eleves que ceux estimes en
1960 (ainsi que pour les chiffres concernant les forets orientales). Ils
considerent que 3 145 000 ha restent. composes de:

Forets Vierges
Forets Exploitees
Massifs degrades
Reserves

500 000 ha
1 500 000 ha

650 000 ha
495 000 ha

La plupart des forets restantes a. l'ouest sont des parcelles relativement
petites et isolees dans des terrains inaccessibles ou impropres au
defforeslage, en general a cause du sol trap pauvre.

Le plus grand danger pour les forets occidentales est Ie feu, qui est la
plupart du temps allume deliberement afin d'encourager la poussee d'herbe
nouvelle pour Ie paturage. Ltagriculture sur brGlis detruit egalement ces
foret:.s.

Les forets meridionales, qu'on estime recouvrir 2 900 000 ha (FAO/UNEP,
1981) sont generallement considerees les mieux preservees des formations
culminantes de I'ile. Les populations humaines sont faibles et la
vegetation est relativement resistante au feu. Le ramassage de bois pour
en faire du charbon est probablement la menace la plus importante pour les
forets meridionales. bien que l'agriculture nomade pose egalemenl:. des
problemes. Les forets du plateau central ont toutes deja disparues.
Celles restantes disparaissent rapidement. 1a plupart a cause de feux
d'herbes qui erodent leurs abords.

Les forets de montagne t au dessus de 2000 m. sur les grands massifs isoles
tels que Tsaratanana, Karojejy, Ankaratra et Andringil:ra sont estimees
couvrir une surface d'environ 600 000 ha (FAO/UNEP, 1981). Bien que
relativement a. ltabris des indigenes •. ces regions sont tres suceptibles
aux degats causes par Ie feu.



REGIONS PROTEGEES*

Cinq differentes categories d'aires
reconnues (Tableau 2 et Figure 4):

protegees sont offi cie Hemenl

1) Reserves Naturelles Integrales
2) Pares Nationaux
3) Reserves Speciales
4) Forets Classees

°S) Perimetres de Reboisement et de Restauration.

II Y a en plus, deux reserves privees qui apparliennenl a la famille de
Heaulme.

1) La legislation qui reglement les Reserves Naturelles Integrales a ele
fixee essentiellement par Ie Decret 66-242 (01.06.66); Ie reseau de
reserves fut a I'origine, institue en 1927. Ces reserves font partie
du doma~ne forestier de I' Etat. Leur acces est strictement defendu
autce que pour buts scientifiques (qui doivent etre autorises par Ie
Hinistere charge de la Direction des Eaux et Forets). II exisl:.e a
present 11 Reserves Naturelles Integrales; une douzieme, la RNI N° 2
sur la Peninsule de Masoala, a ete officiellement re-designee en
ForetClassee par Ie Decret 64-381 du 16.09.64.

2) La legislation qui reglement les Parcs Nationaux a ete fixee par les
Decrets 58-07 (28/10/58) el:. 62-371 (19/7162). L'acces aux Parcs esl
contrale. Certains produits forestiers peuvent etre exploites par
les villageois avoisinnants qui en eontreparlie sont tenus a
certaines obligations. II existe a present deux Pares Nalionaux.

3) Les Reserves Speciales ant ete instituees par une serie de decrets
dans Ie but de proteger certaines especes particulieres de la faune
et de 1a flare. Leur acces est libre mais il y est interdit de
chasser, de pecher, de laisser paturer les animaux, d'y faire la
cueillette de produits el d'y introduire de nouvelles vegetations ou
d'animaux. Cependant, ces aires ne sont pas surveillees. IL y a 23
Reserves Speciales.

4) Les Forets Classees font l'objet de decrets ministeriels
particuliers. Elles ont ete creees sous I'initiative du Ministere en
charge ode la Direction des Eaux el Forets sur Ie conseil d'une
commissions composee de representanls .de l'administration el des
habi tants locaux. Elles ont ete creees avec l'intention de
consti tuer des "Reserves Foreslieres .. au sens econo",ique du lerme.
L'exploitation est interdite, bien que les habitants Iocaux peuvent y
exercer certains droits d'usages traditionne1s tels que Ie ramassage
de miel ou de raphia. La protection de ces terrains n'est pas pour
autant permanente.

5) Les Perimetres de Reboisement et de Restauration sont organises sur
les modeles des Forets Classees. Leur objectif principal et de
stabiliser et de proteger les bassins-versants et de lutter contre
I'erosion .. L'exploitation des terres y est contolee et une politique
de gestion appropriee y est appliquee.

Les parcs el les reserves, a l'origine, ont ete definis par la Convention
de Londres de 1933 (adoptee par la loi Kalgache Ie 25/1/37). La



Figure 4: Localisations des Aires Protegees
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Convention Af~icaine pou~ 1a Conservation de 1a Natu~e et des Ressources
Nature1les (1968) est invoquee pour 1a protection et la conservation de ces
aires.

Les aires protegees couvrent une superficie tota1e d'environ 10 350 m2 (a
l'exclusion des forets c1assees et des zones de reboisemenl). ce qui
represente 1.16 ~ de 1a superficie du pays. II ya deux problemes majeurs avec
les aires p~otegees existantes a Madagascar. L'un est un manque de fonds
chroniques. Ie budget total pou~ Ie suppo~t materiel pour Ie reseau des
rese~ves est de $ 1 100 par an. Par consequent , il n'y a pas assez
d'equipement et de personnel pour proteger les reserves d'une fa~on efficace.
Le deuxieme probleme est la taille des ("eserves. De nombreuses r"echerches
theoriques et p~atiques ant montre qu' a long t.erme, une reserve de grande
laille est un facteur essentiel pou~ ralenti (" l'exlinction des especes. La
plus petite reserve officielle a Madagascar (a l'exclusion de Nosy Mangabe qui
ne peut et~e ag~andie) est de 140 ha, et il n'y a pas moins de 12 autres qui
sont en dessous de 10 000 ha. Seulement sept sont au dessus du minimum
"ideal" de 50 000 ha generallement recommande. Ces sept r"eserves recouvrenl
une superficie de 563 440 ha (0.96 ~ de Madagascar) et la plus gr"ande, Tsingy
de Bemaraha rep~esente plus d'un cinquieme de cette aire.

Tableau 2: Superficie Totale Protegees

Parcs Nationaux
Isalo (No 2)

Montagne d'Ambre (No 1)

Total

Rese~ves Natu~elles

Tsingy de Bemaraha (No 9)
Andohahe1a (No 11)
Zahamena (No 3)

Ankarafantsika (No 1)
Ma~ojejy(No 12)
Tsa~atanana (No 4)
Tsimanampetsotsa (No 10)
Andringit~a (No 5)
Tsingy de Namo~oka (No 8)
Betampona (No 1)
Lokobe (No 6)

Total

Hectares
81 540
18 200

99 740

152 000
16 020
13 160
60 520
60 150
48 622
43 200
31 160
21 742

2 228
740

569 542

I)L



Tableau 2: conttd

Reserves Speciales
Ambatovaky (Tomasina Province)
Marotandrano (Mahajanga)
Manongarivo (Antsiranana)
Analamera (Antsiranana)
Anjanahatibe-Sud (Antsiranana)
Kalambatri tra. (Fianarantsoa)
Ambohijanahary (Mahajanga)
kasijy (Hahajanga)
Ankarana (Aotsiranana)
Tampoketsa d'Analamaitso (Mahajanga)
Bemarivo (Mahajanga)
Maningoza (Antsiranana)
Anfranomena (Toliara)
Ambohitantely (Antananarivo)
Manombo (Fianarantsoa)
Foret d'Ambre (Antseranana)
Bora (Mahaj anga)
pic d'Ivohibe (Fianarantsoa)
Cap Sainte Marie (Toliara)
Perinet-Analamazaotra (Tomasina)
Mangerivola (Toamasina)
Beza Mahafaly (Toliara)
Nosy Mangabe (Toamasina)

Total

Reserves prlvees:
Berenty
Analabe

60 050
42 200
35 250
34 700
32 100
28 250
24 150
18 800
18 220
17 150
11 570

7 900
6 420
5 600
5 020
4 810
4 780
3 450
1 750

810
800
600
520

365 500

250-265
Plus de 2000

Forets classees:
II y en a 158. Superficie totale ca 2 671 000

Perimetres de Reboisement et de Restauration:
II y en a 77 couvrant ca 823 978

Pare Nation~l de la Montagne d·Ambre
II a ete etabli Ie 28/10/58 par Ie Decret n° 58-07. Ce pare. a la pointe
nord de Madagascar. repose sur un massif volcanique a une altitude de
850-1414 m. La vegetation est eomposee principalement de foret tropicale
humide, avec des arbres atteignant 30 m de hauteur. Les palmiers et les
fougeres geantes abondent dans les sous-bois et on y trouve une flare
epiphyte variee. comprenant des fougeres et de nombreuses varietes
d'orchidees. La region est un important centre de collection de pluies
pour Antsiranana. C·est l·une des seules zones protegees dans laquel1e on
y trouve Ie lemur couronne (Lemur coronatus). Plusieurs especes de
reptiles et une d'amphibien sont supposees etre uniques dans ee pare.

La gestion du parc est
Forestiere d'Antsiranana.

sous la responsabilite de la Circonscription
En general, Ie pare n test pas garde de fat;on



adequate. II n'y a qu'une seule personne qui s'en occupe, c'est un agent
des Eaux et Forets. Dans Ie sud plus particulierement s'ope~e une
exploitation forestiere ilIegale. Le betail pature dans Ie pare, mais,
plus grave, sont les feux allumes pour bdiler les paturages qui menacenl
les bords du pare. La cueillette de plantes ornementales et Ie
braconnage, en particulier du lemur (L. fulvus et L. coronatus) et de
l'ibis huppe (Cophotibis cristata), est un probleme. L'un des projets
actuels du WWF est d'aider a la gestion de la Montagne d'Ambre.

Pare National de 1'I$a10 (no 2)
II a ete etablie Ie 19/07/62 par Ie Decret n° 62-371. Le parc de 1'lsalo
situe au sud du centre de Madagascar, renferme 1a tolalite du massif
greseux. S'elevant i une altitude depassanl 514-1268 m, 1a vegetalion e9~

pour la plupart degradee. Environ 20 ~ du pare au Nord-Ouest est couvert
de forets caduques. Les nombreux canyons de 100-200 m de profondeur sonl
recouverts par des forets i feuilles persislantes. La vegetation de
rochers est abondante, deux des especes les plus communes, Pachypodium
rosalatum et.Aloe isaloensis sonl endemiques au massif.

Le brulis incontrole annuel des paturages bordanl Ie pare consti tue la
plus grande menace pour 1sal0. Ces feux s'etendent dans 1a foret i
l'interieur du parco Les habitants de Ranohira sont autorises a faire la
cueillette de cocons de vers i soie (Bocerus sp) el Tapia Uapaca bojeri
dans Ie pare. Cependant, il y a beaucoup de braconnage de lemurs
(L. catta), de cochon de brousse (Potamochoerus larvatus), de pintade
(Numida meleagris), de chauve-souris a fruit (Pteropus rufus et
Eidolon helvum), d' anguilles et de miel. De plus, Ie betail broute a
l' interieur· du pare et Ie bois de chauffage ou de reconstruction esl
recolte.

Reserve Nature1Ie Integrale de Betampona (n° 1)
Elle a ele elabIie Ie 31/12/27, et sa superficie a ele fixee par Ie Decrel
0 0 66-242 en Juin 1966. Cette reserve, a altitude basse de 275-650 m, est
un exemple du biotope nature1 de basse altitude de la region orientale de
Madagascar. Betampona est Ie seul massif boise dans une vaste aire
deboisee. La vegetation non degradee est composee de forets denses
equatoriales a feuilles persistantes qui est extrememenl riche au niveau
de la flore et est Ie lien prototype de beaucoup d'especes de plantes. II
existe au moins neuf especes de lemurs dans cetle region, en compl"enant
l'aye-aye (Daubentonia madagascariensis), et probablement cinq 'des sept
especes de carnivores. La foret dans Ie pare de Betampona recouvre
seulement 1000 ha car il y a une large zone degradee de 1000-1500 m de
large i l'interieur des limites de la reserve. La foret d'origine a ete
probablement abattue avant que la zone ne soit completement mise sous
protection tota1e en 1949. La regene~ation s'y developpe mais
principalement Ie palmier voyageur, Ravenala madagascariensis. II y a de
nombreux villages dans une aire de un km a I' inlerieurde la reserve, ce
qui exp1igue les incursions freguentes.

·Reserve Naturelle Integrale de Zahamena (n° 3)
Elle a ete etablie Ie 31/12127. La vegetation de cette reserve est en
general caracteristique de la falaise orientale avec forets primaires et
secondaires tropicales a feuilIes persistantes typique des basses
altitudes entre 800 et 1300 m. Au dessus se ll"ouvenl des bois de monlagne
et des zones de bambou. C'est une autre region riche en primates et
egalement particulierement importante pour les oiseaux, dont plus de 60
especes ont ete repertoriees.



La plupart de la moitie occidentale et du sud-est de la rese~ve sont bien
boisees. Cependant, i1 y a des problemes au nord-est ou Ie betail pature.
au l' on eclairci t Ie terrain pour la culture et ou Ie braconnage y est
pratique.

Reserve Naturelle Integrale de Tsaratanana (n° 4)
Elle a ete etablie en decembre 1927. Tsaratanana, au nord de Madagascar,
protege la vegetation hautement specifique d'un massif qui inclus Ie
Mont Maromokotra, Ie pic Ie plus eleve de l'ile (2876 m). La reserve
varie en altitude. de 700 m jusqu'a plus de 2800 m et eontient des forets
primaires et seeondaires a feuilles persistantes de basses at hautes
all i t.ude. La flare est dehe en especes endemiques. surtout en all i tude.
De 2000 a 2200 m d' alti tude se trouve une zone a bambous geants. Au
dessus de 2200 m d'altitude, c'est la foret a mousse. Les epiphytes y
sont tres abondantes. La vegetation au sonunet a ete pe'esque entierement
detruite par Ie feu. Cette reserve est la plus importante de Madagascar
pour les mollusques, pour plus ieurs espEkes de reptiles et d' amph i biens
qui sont egalement originaires de la region La nouvell. espice
repertoriee de mangouste a rayures (Galidictis grandidiensis> a et.e
reportee vivant dans ·cette region (Wozencraft, 1986).

A part les sommets brules, la reserve est quasiment
temperatures hivernales tres froids et la raideur du
obstacle a l'extension des cultures.

intacle car les
terrain sont un

Reserve Naturelle Integrale de l'Andringitra (n° 5)
Elle a ete etablie Ie 31/12/27. Les p~esentes Iimites ant ate fixees pa~

Ie Decret 66-242 en juin 1966. Cetle reserve protege la flare du deuxieme
pic Ie plus eleve de l'ile, Ie Pic Bobu, a 2658 m d'altitude. La chaine
de montagnes qui constitue la reserve est un massif g~anitique t~es

vallone. possedant Ie climat Ie plus froid de Madagascar. II y a
plusieu~s types de vegetation: a 700-800 m d'altitude, il y a des zones de
foret humide de basse alti tude du domaine orientale; entre 800 et 1600 m
d' alt itude. foret humide de moyenne altitude; au des sus , j usqu' a 2000 m
d'altitude, fo~et de montagne sclerophylle et sylve a lichens et de
brousse ericolde. Toute la region est dche en especes endemiq~es: 80 to
de la flore des depressions humides et des rochers est endemiques au
massif. La vegetation naturelle a l'ouest du massif a ete detruite par Ie
feu. I1 y a au moins sept especes de grenouilles endemiques dans cetle
zone.

Les incendies sont la principale menace pour la reserve. Le betail broute
dans la region et cause des degats, particulierement en ce qui coneerne la
flore des rochers. Le lemur Masque (L. Catta) est capture vivant pour
etre revendu. Le projet de gestion Mamoly, designe a ameliOe'er
l'irrigation et la p~oduction du ri:z., a construit. un barrage et un canal
de troi s km de long dans la reserve. Cela a endonunage la beaute de
Riantahy et les chutes d'eau de Rianvavy.

Reserve Naturelle Integrale de Lokobe (nO 6)
Elle a He etablie en Decembre 1927. bien que la Foret de Lokobe ait
acquis Ie statut de reserve 14 ans auparavant. Cette reserve est sur
l'ile de Nosy Be, au large de la cote no~d-ouest de Madagascar. Beaucoup
de ce qU'il reste de cette foret, qui est dense et humide, appartient a la
reserve et joue donc un role important· pour l'hydrographie. La plupart de
ses plantes sont endemiques. Nosy Be est sur Ie point de devenir l'un des
prine ipaux centre d' attraction touristique et c' est l' un des endroi ts ou



l'on peut voir aisement Ie lemur noir, (L. macao).
sept especes de reptiles endemiques a Nosy Be.

Il existe au mains

La reserve est vulnerable a cause de sa petite tai1le. La zone tampon qui
n'est pas protegee officiel1ement, est defrichee afin de pouvoir y
cu1tiver Ie 1'iz et Ie manioc. Le braconnage de lemurs est egalement un
prob1eme.

Reserve Naturelle Integrale de l'Ankarafantiska (n° 7)
Elle a ete etab1ie en decembre 1927 et mise a jour par Ie Decret 66-242 du
30/06/66. La reserve abrite une vadete d'habitat.s typiques des sols
arenaces du domaine occidental de Madagascar, est. aussi Ie bassin de
reception des eaux. et. est. l'une des regions de riziculture les plus
importantes de Madagascar. La reserve est. encot"e largement t"ecouverte
d'une vegetation de forets caduques sees. On y lrouve beaucoup de
legumineuses et de Myrtacae, de nombreuses Hanes mais peu d'epiphytes.
Ankarafantiska est probablement la plus importante zone protegee de la
foret occidentale. Au moins deux especes d'oiseaux, Ie mesite a .poitdne
blanche (Mesitornis variegata) el Ie vanga de Van Dam
(Xenopirogstris d~ii), et trois especes de t"ept.iles (Chamaleo angeli,
Brooksia decaryi . et Pygomeles petted) sont connues seu1ement a.
Ankarfantsika. C'est. egalement la seule region protegee dans laque1le on
peul y trouver Ie lemur mangousle (L. mougoz). La st.ation de la forel
d'Ampijoroa, qui couvre environ 20 000 ha, se trouve sur la frontiere
ouest:. de 1a reserve. La tortue anfonoka (Geochelone yniphora), extremement
rare est trouvee pres de cette reserve et un programme pour la
reproduction en captivite de cette tortue, qui est probab1ement la plus
menacee d'extinction du monde, a commence a Ampijoroa.

Ankarafantiska et 1a station forestiere sont deft"ichees pour la creation
de piturages et pour l'insta11ation de cultures. Le brill age de charbons
est un probleme. La reserve a six zones tampons au lour d'elle mais
celles-ci ont souffert des degits dans 1a foret et les abords sont
repousses dans la reserve, particulierement au nord et. a I'est. Le feu a
affecte la partie ouest en 1983. 11 Y a du bHail a l'int.erieur de 1a
station forestiere, ainsi que dans la reserve. Le braconnage n '.est pas
une menace jusqu'a present.

Reserve Naturelle Integrale du Tsingy de Namoroka (n° 8)
Elle a ete etablie en decembre 1927. La reserve est une mosaique de
forets denses et: seches. de savanes et de vegetation adaptee aux Karsts
calcaires trouves dans 1a region. La taille moyenne des arbres est de
12-15 m. Les baobabs, en particuliet" Akdansonia rubrostipa. sont communs,
de meme que les p1antes grasses et autres plantes xerophilliques.
Certains des derniers bois d'ebene sont trouves dans cet endroit. La
region a un courant d'eau a1imente par une source, avec une .remarquable
flore aquatique. II y a beaucoup d'autres sources, de caves et de
falaises dans la t"eserve. La reserve, comme beaucoup d'autres, n'est pas
gardee de fa~on adequate et les habitants Iocaux sont largement
indifferents aux lois protegeant cette region. Des plantations de cbanvre
ont: ete trouvees a l'interieur de 1a reserve et Ie betail y broute
librement. Les feux sont frequents pendant 1a saison seche.

Reserve Naturelle Integrale du Tsingy de Bemaraha (n° 9)
Elle a ete etab1ie en decembre 1927. Bemaraha est la plus grande reserve
des aires protegees de Madagascar. Comme a Namoroka, 1a vegetation est
caracteristique de la region de Karst calcairee de l'ouest, avec plusieurs



especes uniques. La taille et l'altitude de cette reserve (jusqu'a 700 m)
font que la vegetation y est plus riche que dans la RNI n08. On connail
relativement peu de chases sur les especes de cette reserve, mais elle est
consideree etre d'une importance particuliere et a tHe recemment elue en
tant que Site d'Heritage mondial.

On a t'eporte des installations et du betail illegal dans la reset've.
Cependant, elle est en general plutot difficile d' acces et done protegee
natut'ellement. La pratique du braconnage y est courante.

Reserve Naturelle rntegrale de Tsimanampetsotsa (nO 10)
Elle a ete etab1ie Ie 31/12/27. Cetle reset've comprend tout Ie lac
Ts imanampetsostci aux eaux peu profondes et saumatres, aus!> i bien que la
zone couverte par la vegetaion naturelle du plateau Mahafaly. On y trouve
des fourres a xerophytes sur Ie plateau calcaire et des formations
arbustives sur sol arenace typique du sud-ouest. La vegetation est un
melange remarquable de Didieraceae, une plante endemique de la famille des
arbres et arbustes qui ressemble aux cactus. La region est
particulierement importante pour son avifaune.

La reserve semble etre peu degrade et est en bonne condi t ion. Elle est
protegee du feu par ses buissons ininflamables et les collines t'ocheuses
qui l'entourent. II n'y a pas de betail etant donne qu'il y a peu, sinon
pas d'eau ft'aiche dans la region. Un tabou local eloigne les villageois
de la t'eserve.

Reserve Naturelle Integrale dtAndohaela (nO 11)
Elle a ete etablie Ie 11 juin 1939 et fut agrandie de 30 000 ha Ie 1/06/66
par Ie Decret 66-242. Celle reserve est decoupee en trois pat'celles non
contigues: la superficie de la parcelle n° 1 est de 63 100 ha, la

.supet'ficie de la parcelle nO 2 est de 12 420 ha et la supet'ficie de la
pat'celle n° 3 est de 500 ha. La parcel Ie n° 1 varie en altitude de 100 a
1956 m (Pic d'Adndohahela) et est un important abri pour l'eau, contenant
la sout'ce de plus de dix rivieres. Chaque parcelle a un type distinct de
vegetation. La vegetation de la parcelle n° 1 est typique de la Foret
tt'opicale humide d'altitude dont elle mat'que la limite la plus meridionale
a Madagascar. La famille de plante endemique des Humbertaceae se
t'ept'oduit dans ce-tte reserve; les epiphytes sont communs, ainsi que les
mousses et les lichens trouves a des altitudes plus elevees. La parcelle
n° 2 compt'end principalement une foret d'epineux avec des bt'oussailles et
du chiendent et egalement des fot'ets galeries Ie long de la t'iviere
Mnanara dans la partie nord de la reserve. Les senres endemiques Allaudia
et Didiera sont bien representes comprenant une especes d'allandia
(A. ascendens) qui n'est trouvee que dans la region Mandtare. Le baobab
Adansoniaza est egalement endemique a. cette t'egion. La parcel Ie n° 3 a
ete ouverte a. l'ot'igine afin de proteger Ie palmier endemique Neodypsis
decaryi. De plus, elle possede une ceinture vegetale qui fait la
transition entre la foret humide du domaine et la foret d'epineux. II en
resulte de cette veget.ation variee que celle reserve est tres riche en
flot'e et en faune. avec plus de 100 especes d' 0 i seaux repertories et 14
especes de lemurs ce qui est plus que dans aucune autre region pt'otegee de
Madagascar.

Toutes les parcelles ont des zones deboisees dues au feu et a. la coupe de
bois. II y a des habitations dans la reserve et des zones eclaircies pour
les paturages ou pour les cuUut'es. Le L. catta y est chasse pour sa
chair.

It\\
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Reserve Naturelle Integrale de Harojej! (0· 12)
Elle a ete etablie Ie 03/01/52. La reserve comprend Ie massif de Marojejy
et ses principaux contre forts. Ce massif varie en altitude de 90 a 2137
m sur une courte distance horizontale. La diversite des especes de
plantes est tres elevee, avec plus de 100 genres et 2000 especes
enregistrees, dont plusieurs sont apparemment endemiques au massif. Entre
SO et 800 m d'altitude environ on trouve une foret humide dense, a futaie
serree et haute de 25 a 90 m, occupant la zone inferieure. A 800-900 m
d'altitude environ, cette formation est gradue11ement remplacee par une
foret humide de· moyenne altitude. La foret est en general de basse
altitude et les fougeres y sont abondantes. La sylve a lichens et de
mousse se developpe au mieux entre 1450 et 1850 m d'altitude. La futaie
est haule de SIX a dix metres avec des arbres souvenl tres ramifies a 1a
base. II n'exisle pas d'etage inlermediaire, mais Ie tapis vegetal est
dense et varie. Les epiphytes, comprenant les fougeres et les orchidees
sont nombreuses. Les bambous Arundinaria marojejyyensis poussent en
groupes sur les sols les moins developpes. Au-dessus de 1850 m la foret
est composee de broussailles ericoides. II y a des fougeres arborescentes
a environ 2000 m, ainsi que des petits marais et des depressions
marecageuses avec une flore distinctive. La region est tres dche en
differentes especes d'oiseaux. comprenant plusieurs especes menacees,
telles que Ie Sarothrura waters i , Ie Brachypteraci as leptosomus, Ie
B. Sguamiger et l'Atelot'nis corssleyi. Au moins sept especes de
grenouilles et deux de reptiles trouvees a cet endroit sont endemiques a
la reset've.

La reserve manque d~ personnel et les cultures sur brulis se font dans les
vallees rarement patroui11ees par les quatre gardes. Les forets au sud et
a l'ouest de la reserve ont ele largement eclaircies. On connait mal
l'etat des frontil~res au nord et a l'est. Avant 1952, on cultivait Ie
~afe a l'inUrieur des limites. a des altitudes de 400-500 m mais ces
regions sont retournees a leur etat naturel de forets.

Reserve Speciale Botanigue d'Ambohitantely
Celte region contient l'un des derniers vestiges dans la foret du plateau
central. Elle a de proches affinites floristiques avec les forets
pluviales orientales. Cette reset've a ete elabl ie assez recemmenl. en
1982, sur l'initiative de la Direction des Eaux el Forets avec I' aide du
WWF. Sa proximite d'Atananarivo pourrait la rendre particulierement
propice comme terrain de recherche pour les etudiants. La plus grande
menace pour cette reserve y est Ie feu.

Reserve Speciale de Beza Kahafaly
Cette t'eserve a ete inauguree en 1985. La vegetation consiste en forets
galeries Ie long de la ri viere dominee par Ie Tamarindus indica. et de
forets d'epineux, particulierement de Alluaudia procera. On estime que
des 5-600 ha de forets riveraines restant dans Ie sud de Madagascar.
environ 300 ha se trouvent a Beza Mahafaly. L'un des roles principaux de
Is reserve esl de fournir un lieu de recherche sur la flore et 1a faune du
sud-ouest de Madagascar.

Reserve speciale de Nosy Kangabe
Nosy Kangabe est une petite ile de 520 ha, situee a six km au large de la
cote est de Madagascar, dans 1a Baie d' Anlongi 1. Sa vegetation est une
foret typique de la cote est, bien que la plupart y est secondaire. Le
lemur Varecia variegata es~ trouve sur cette He et. les ayes-ayes y ont
ete introduits en 1966 et y sont toujours presents.



Reserve Speciale de Perinet-Analamazaotra
Elle a ete etablie en 1970. Cette petite reserve de 8!O ha possede une
topographie accidentee. Sa vegetation est une foret tropicale humide de
moyenne altitude (930-1040 m). Les epiphytes y sont abondants, et
comprennent des mousses, des fougeres et des orchidees. Neuf especes de
primates sont connues dans cette reserve. camprenant Ie aye-aye ainsi que
l'Indd qui est Ie plus large des lemurs. La peti te faune de manuni feres
est egalemenl:. riche avec au mains dix especes de tenrec el:. cinq especes de
rongeurs endemiques. La reserve est facile d'acces a partir
d'Antananarivo, soit par route, soit par chemin de fer, et, est une region
touristique favourite.

La reserve est trap petite pour proteger ce type de Foret. Le tavy
r~presente la principale methode de culture dans la reglon, avec
I' accroi ssement de la population, cette methode devient peu rentable et
pose une menace serieuse a. long terme. Le tavy est pratique au Sud et a
l'Esl de la reserve. mais elle est protl~ge au Nord et a. l'Ouesl par la
forel autochtone esl la forel de plantation. L'exploilation illicite du
bois prend place a. travet's 1a region ainsi que celIe des arbres qui ne
recevraient en aucun cas un permis d'exploitation. Cetle exploitation
locale de bois dur a l'interieur de Ia reserve est utilise comme
combustible ou materiel de construction.

II Y a egalement un traffic d'orchidees, de produits provenant des
fougeres arborescentes, de palmiers ornementales ainsi que de reptiles et
de lemurs.

Reserve Privee d'Analabe
Analabe est la propriete de M. de Heaulme. Cetle reserve est trouvee sur
.la plaine coHere de Morondava et est situee entierement en dessous de 100
m d'altitude. Le terrain est plat. avec des zones de depression formant
des mat'ais ou des lacs saisonniers ou permanents. Les forets seches a
feuilles caduques de I'ouest occupent la plupart de la reserve ainsi que
Ie baobab Adansonia gt'andidieri qui est commun mais on y trouve egalement
des broussailles de plantes gt'asses et epineuses et du chiendent.

La reset've n'est pas protegee a l'heure actuelle. La culture au tavy y
est pratiquee el les feux de brousses allumes chaque annee dans la foret
environnante posent une menace pour la reserve. Des sentiers pour
l'exploitation du petrole ont ete ouvert a travers la zone; ils rendent la
foret tres vulnerable a I' exploitatrion, en pat'ticulier celIe du bois de
chauffage. La chasse en particulier celIe de Tenrec ecaudatus el du
rongeur Hypogeomys antimena est pt'atiquee dans la reserve.

Reserve Privee de Berenty
C'est une petite reserve privee d'environ 250 ha et egalement la propriete
de la famille de Heaulme. Elle est situee dans une plantation de sisal et
est bordee par la Riviere Madrare. La vegetation consiste en une foret
galerie pour la plupart composee d' Acacia et de Tamarindus pt'E!S de la
riviere, ainsique d'une foret d'epineux. Le lemur a queue baguee
(L. catta), Ie Sifake (Progithecus verreauxii), et Ie lemur nocturne
(Lepilemur leucopus) sont communs et facilement apercus par les nombreux
touristes qui viennent visister cette reserve.

Les pt'oblemes principaux sont les debordements de la rlVlet'e at l'et'osion
de ses bords. La mort d' arbres d' age milr et la pauvre regeneration de
nombreuses parties de la foret sont dues a I'invasion du caoutchouc
Cissus quadrangulus.

(~Information de IUCN/UNEP/WWF, 1987)



SITES CRITIQUES

Les regIons suivantes <voir Figure 5) ont toutes ete proposees par les
representants de WWF a Madagascar pour leur protection. II est prevu que
les regions deja protegees soient agrandies et que plusieurs nouvelles
regions soient etablies.

Nouvelles Regions
1) Proposee comme Parc National: une bande de forel pluviale oroientale

pres du petit village de RANOKAFANA situee pres de Fianarantsoa est
consideree comme l'une des priorites pour 1a conservation. Les plans
pour creer un Parc Nat ional dans cette region sont actuel11emenl:. en
cours. - Elle abrite I' une des dernieres populations du lemur
Hapalemur simus, ainsi que les nouvelles especes recemment
decouvertes du le.mur Hapalemur aureus. Ie lemur du bambou dore. De
plus, i1 y a au moins huit autres e~peces de lemur dans la region.
Celle-ci est egalement tres riche en especes d'oiseaux, avec un
apercu recent du "R~le de waters" qui est rajoute au, 70, el
plus,d'especes deja repertoriees. La region est egalement une source
d'eau pour les produits agricoles des terres basses cotiere, et
possede une station hydroelectrique qui produil:. l'e1ectricite de
plusieurs vil1es environnanles.

2) Propose comme Parc National: HANANARA. Siluee au nord-est de
Madagascar, eetle region abrile l'une des plus belles forets cotiere
Ii basse altitude. Elle possede 1a plus grande densile d'aye-ayes
qu' aucune autre foret, et pourra i t egalement abri tel." Ie lemur nain
AIlocebrus trichotis qui n'esl que tras peu connu. C'est ega1ement
une region importante pour les oiseaux.

3) Propose comme Pare National: 1a Peninsule de KASOALA.
Celte region, qui contenait une zone protegee de 30 000 ha (RNI n0 2)
est particulieremenl:. riche en plantes endemiques, deux nouveaux
genres de palmiers ont ele decouverts en 1986. Un nombre de reptiles
et
d' amphibiens ne sont connus que dans celle region el elle contienl
une population variee d'oiseaux, avec plus de 80 especes repertoriees.

4) Propose comme Pare Nal:.iona1: ANDASIBE. Andasibe (Perinet) est
locali see a 135km d' Antananarivo. II est projete de constituer en
parc national un secleur du bloc forestier dans la foret de Mantady
afin d'assurer un niveau de preservation adequate d'une partie de ce
massif. L'ensemble du proje\:. de conservation d'Andasibe comporte
trois entites distincles; Ie secteur de Manlady, la Reserve speciale
d'Ana1amazaolra, et 1a station forestiere.

5) Propose comme Pare National: ANKARAFANTSlKA. Parmi d'autres
deve1opements, l'agrandissement de cette reserve au sud-ouest, afin
d'y inc1ur Ie lac Ampijoroa, a ete suggere commme elant tout
particulierement important pour la p~otection des oiseaux.

6) Le lac IHOTRY et Ie dese~t epineux l'entourant, ainsi que les forets
entre Toliana el Morombe sur 1a cote sud-ouest de Madagascar. Le
desert epineux entou~ant Ie lac Ihotry est caracterise par Ie
Didierea madagascariensis et par Ie petit: baobab Adansonia fony. Au
niveau de Ia flore, cette reserve differe des aut~es regions
protegees et Ie lac a ete classe comme important pour 1a protection
des oiseaux.



Figure 5: sites Critique
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7) La foret de TSIKEKBO et les lacs BEKAMBA et. MASAKA. Ces deux lacs
sont particulierement importanls pour la conservation des oiseaux el
il a ete propose que les deux lacs et la foret soient inclus dans une
extension vers l'ouest de la Reserve et soit nommee site d'Heritage
mondial.

8) Les forets occident.ales entre les rlVleres Tsiribihina el
Andranomena. Les forels sont d'un interet logique fondamental de par
la diversite biologique qu'elles abritent et de par son important
endemisme local. La foret de Kirindy est marquee par de remarquables
especes de baobabs; Adansonia grandidieri, A. fony et A. za.
L' avifaune est debe et. la faune possede une nombre d 'especes qui
sont soit loealement endemiques soit a la limite de leur espece.

9) Foret elassee de ZOKBITSE (et foret de VOHIBASIA). La forel de
Zombitse repose sur Ie versant. occident.al d'une dune de gres sur des
collines ondulantes. C' est la foret seche a feuilles caduques la
plus meridionale de I'ouest el forme une transition entre la
vegetation occidentale et meridionale. Celte region est une
importante reserve d'eau pour les rizieres exlensives qui s'y
trouvent. La foret possede l'une des deux ou trois uniques
populations redui tes de I' Appert Greenbul (Phyllaslrephus apperti )et.
Ie Konticola bensoni a ele cnregistre a cel endroit. pendant une
periode de non-reproduction. Le gecko Phelsuma slandingi est
endemique a la region.

Le forestage illegal a pris place, utilisant des techniques et un
equipement moderne, entre 1974 et 1981 et. lout Ie bois ulilisable a
ele coupe. L'exploitation y a continue utilisant des techniques plus
tradi tiannelles, pour la product ion de charbon et de materiel de
construction.

10) KIDONGY-SUD. Le secteur forestier de Midongy du sud constitue avec
la RNI d' Andahalelo un des plus grands refuges pour la faune de la
foret. pluviale malgache d'altitude du sud-est de Madagascar. Tres
peu de prospections ont ete menees dans cette zone.

11) La Baie de BALY. La t"egion entout"ant la Baie de. Baly est Ie seul
endro i t ou I' on peut y trouver Ie Geochelone yn i phora ou angonoka.
Cette tortue est consideree comme etant la plus rare du monde; de
recentes estimations sugget"ent qu'il n'y aurait plus que de 100 a 400
specimens dans la nature. La des true lion de I' habi tal, la plupart du
temps par Ie feu, est la menace la plus severe pour la survie des
especes. Bien que l'on ait instaure un programme de reproduction en
elevage, il est vital que la region de la Baie soit protegee.

12) Le lac ALAOTRA est Ie plus grand lac de Madagascar. II
territoire de deux des oiseaux les plus menaces du pays, Ie
malgache (Aythya innotata) el de la grebe du lac
(Tachybaptus rufolavatus). Ie Lac est actuellement menace
deboisement et I' eros ion a grande echelle dans les
environnantes.

est:. Ie
pochard
Alaotra
par Ie
regions

13) Les recifs de corail de TOLlARA: ce recif a ete probablement etudie
plus que d'autres recifs de l'Ocean Indien (pour les details voir
UNEP/IUCN, 1987). Soixante deux genres de recifs de corail ant: et:e



trouv~s a cet endroit. La peche commerciale de poissons et
d'invertebres y existe. La region a un grand potentiel touristique
bien que pas encore realise.

La peche en trop grandes quantites est en train de devenir un
probleme serieux dans cette region ainsi que la recolte exageree de
crust.aces.

14) NOSY TANIKELY, les Rtk ifs de cora i1 de Nosy Be et. les iles du
nord-est. Nosy Tanikely est. deja protegee pour sa faune terrestre et
ses eaux environnantes sont classees Reserve Marine mais son st.atus
legal n' est. pas etabli. Il y a au moins 63 genres de corail dans'
cett.e region. Les mangroves sont abondant.es dans de nombreuses Baies
et estuaires de Nosy Be. La tortue Eretmochelys imbricata y est
representee et les "couvries" y sont abondants. L' oiseau tropical
Phaethon lepturus se reprodui t sur les iles environnantes. Nosy Be
est une region touristique important.e ct. les recifs de corail
pourraient en faire une att.raction principale.

Les plages et. les recifs de Nosy Be ant ete affectes par l'envasement
causee par Ie deboisement. Des coquillages ornementaux sont ramasses
dans la region.

Plusieurs autres reglons ant ete suggerees par Mittermeier (1987)
comme etant des sites importants:

Lac KINKONY: c' est. un lac de crue de plaine et Ie deuxieme en taille a
Madagascar: II est important pour la protection des oiseaux.
particulierement pour I' aigle-poisson malgache, Ie "teal" et Ie heron
(Haliaeetus vQciferoide, Anas bernieri et Ardea humbloti). La tortue
malgache Erymnochelys madagascariensis menacee de disparition, est
abondant.e dans ce lac.

La MONTAGNE DES FRANCAIS: c'est un massif calcaire de 350-450 m
d'altitude, situe de l'autre cote de la baie, a partir de la ville
d'Antsiranana, a l'extreme nord de Madagascar. Bien que seulement a 50 km
de la Mont.agne d' Ambre, la compos i tion de la flore y est completement
differente, etant une region de forel seche contrairement a la foret
humide du Parc National. Les risques y sont Ie feu et I' abattage illegal
des arbres.

II a et.e suggere (Mittermeier, 19B]} , que les reserves suivantes soient.
agrandies:

ZAHAMENA devrait etre elargie a I'ouest afin d'y inclur la source d'eau du
lac Alaotra et au sud, si possible aussi loin que la region de Didy-Fit.o.
a I' ouest. de Toamesina. Cette extension meridionale couvrirait une zone
de semi-altitude de 500-1300 m connue comme la "foret. de Sihanakett qui a
ete reconnue comme priorit.e majeure pour la protection des oiseaux.

MAROJEJY: devrait. etre elargie yers l'ouest, en direction de Andapa.
~ lL (~lt·<
~ENACES POUR LA BIODIVERSITE

Celle-ci a probablementItt? d'origine de Madagascar,

j / '.'. . . (I
L'Agricult.ure Nomade '- .. - t.

contribue Ie plus a la destructio' des forets
et. avec la population croissante, la situation



s'empire. Des zones de forets sont:. abatt:ues, 1a vegetation est assechee
et brulee quelques mois plus tard. Le sol est:. ensuite cultive. la plupart
avec du riz de terre sache, mais egalement:. avec du maYs. du manioc et.
d'autres semences. pendant:. un an ou deux. et. est ensuite laisse en
friche. Une vegetation degeneree pousse sur les champs et apres dix ans
environ est eclaircie a nouveau. Le cycle se repetant. Ie sol s'appauvril
jusqu'a ce que finalement 1a region devienne piturage ou fougere. Cette
culture de .. tavy" est souvent pratiquee sur des versants escarpes ou
l'erosion s'ajoute a 1a destruction. .,

Le Feu r-: f L
Ce1ui-c i a eti! une autre cause majeure lie 1a destruction des forets,
particulieremenl sur les hauls plateaux et a I'ouest. Les feux sonl
a11umes afin d'encourager l'herbe a pousser sur 1es piturages et ceci est
fait normalement en periode de saison seche~ quand la vegetation esl
particuliarement vulnerable. La forett:.ourne rapiement a la broussaille.
pui s a une savane parsemee de quelques aC'bres pour former eventue11ement
un teC'C'ain a patuC'age slerile, qui couvre deja la plupart de l'ile. Les
chi ffres de :!oa FAO pour 1981 donnenl une estimation de 1000 ha de savane
pC'oductive qui se degrade chaque annee avec les feux. r

La Chasse i--II.. f
Au moins 14 especes de lemuC's, toutes plus ~ grand~s ~~er/les especes de
lemurs actuelles, deux especes de tortues geantes. une especes
d'hippopotame pygmee et les enormes oiseaux elephants comprenant
I' Aepyornie maximus, sont deja eteints <Tableau 3), probablement a cause
de la chasse intensive ainsi que" pa~ la destruction de l'habitat.
Cependant la chasse actuellement n'a certainement qU'un effet local sur la
taille de la population de ces animaux. II est fOf't possible que des
espaces dej a.. t.res C'eduites, pourraient etre decimees completement par la
chasse. Par exemple, I' aye-aye est considere comme porte-malheur et est
frequemment tire a. vue. Cef'taines tribus ont des tabous et sont
reticentes a t.uer des especes bien precises. Le braconnage a lieu, meme
dans les C'egions sous protection <voir details des C'eserves). Plusieurs
especes d'oiseaux sont menacees par Ie vol d'oeufs et la chasse aut
adul les (par exemple Ie pochard malgache, Ie heron, Ie Sakalawa, Ie coua
mangeuC' d'escargots, Ie "Scaly" et les "rollers" a longue queue. ainsi que
l'aigle poisson). Plusieurs especes de to~tues et la plupart des tortues
de mer sont C'amassees pour etre domestiquees pour leur carapace ou pour
leur chai t". Le crocodile du Nile, bien qu' en Annexe II de CITES, est
encore considere comme un parasite a Madagascar et les articles fait de sa
peau sont en vente dans la capi tale Atananari vo. Madagascar n' a pas de
quota de CITES. ce qui fait qu'elle utilise 1000 peaux de crocodiles
chaque annee. Au moins une des especes menacee de papillon
Papillo morondavana est menacee 'par les collectionneurs.

Beaucoup d' especes de palmiers endemiques du pays fournissent:. des fibres
et:. de la nourri lure aux populations locales et certaines especes sont
menacees a cause d'une utilisation trop intensive. Le ramassage de
'plantes ornementales a lieu dans tout Madagascar et presente des menaces
pour certaines especes locales. Par exemple, les palmiers. les fougeres
arborescentes et les orchidees dans la foret pluviale de l'est et les
especes de P. achypodi um et d' Aloe au sud sont ramassees trop
intensivement.

'lA



Le Deboi sement -~ ',' I .: I -~ ,!;L.
Les fo~ets de Madagasca~ sont ~elativement pauv~es au point de vue
economique. Les fo~ets me~idionales possedent peu d'a~bres a valeur
commerciale, ceux de l'ouest ont une productivite faible, ce qui ~end leur
abattage peu economique et dans les fo~ets o~ientales, de larges zones ne
sont pas exploitables commercialement, a cause du terrain accidente et des
problemes d'acces. La plupart des forets relativement accessibles ont vu
leurs mei lleurs arbres abattus systematiquement. Bien que I' exploi tation
soit souvent lente a cause de methodes traditionnelles, les regions (e.g.
Ranomafna) sont toujours degradees par Ie deboisement. Dans de nombreuses
forets qui ont un status de protection, on assiste a un deboisement
selectif i llegale. Dans des regions ou des concessions forestieres onl
ete editees, on coupe cependanl des arbres de cireonference illegale ou
des arbres d'une categorie non aulorisee.Depuis 1975. aueun bois de
valeu~ en troncs n'a ete autorise pou~ l'exploitation.

Encore plus importanle est la dest~uction de la fo~et pou~ Ie
combusti ble, La FAD estime que 6 262 000 cu. m de bois a ete abatlu dans
les fo~ets entre 1982 el 1984, p~esque tout Ie bois (S 4SS 000' cu. m) a
ete utilise par la' population locale pour les feux domestiques et Ie
charbon. Seulement 807 000 cu. m a ele utilise industriellement. Le
brulage de charbon est une menace majeure aux alentou~s des g~andes villes
lelles Toloana, Kahej anga, Antsi~anana et Toamasina. Dans ces regions.
cela conduit a un rapide deboisement. Le brulage de charbon se produit a
plus p,etite echelle dans toute l'ile. afin de subvenir a la demande locale.

Tableau 3: Especes Animales Disparues a Kadagascar

Nom Latin

varecia insignis
varecia jullyi
Hapalemur gallieni
Megaladapis madagascariensis
Kegaladapis grandidieri
Kegaladapis edwa~dsi

Mesopropithecus pithecoides
Mesopropithecus globiceps
Palaepropithecus insignia
Archaeoind~is fontoynonti
Archaeolemur major
A~chaeolemur edwardsi
Hadropithecus stenognathus
Daubentonia robustus

Hippopotamus leme~lei

Kullerornis
Aepyo~nis maximus

Nom commun

Lemu~

Lemu~

Lemur
Lemur
Lemur
Lemu~

Lemur
Lemur
Lemur
'Lemur
Lemur
Lemur
Lemur
Lemur

Hippopotame pygme

Petit oiseau elephant
Oiseau elephant

Taille

Peti te
Peti te
Peti.te
G~a'nde

G~ande

Grande
Petite
Petite
G~ande

G~ande

Koyenne
Moyenne
Moyenne
Petite

Geochelone (Testudo) grandidieri
Geochelone (Testudo) abrupta

To~tue geante
To~t~e geante



Tai lles: Grande: environ la taille d'un
chimpanze ou plus grande,
Moyenne: environ la taille d'un petH.
babouin,
Petite: equivalent ou plus grand lemur
exislant a Madagascar ou un peu plus
grand.
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PAroRAGE DU RETAIL -'" \-' ' :

Le betail menace la regeneralion des forets, modifie les sous-bois el dans
certaines reserves cause de serieux dommages aux especes de plantes.

'- I -

COImERCE

La plupart du commerce concerne les reptiles, les oiseaux et les ·planlas.
Six especes de Gecko' (Phelsuma) ont ete exportees en 1985. Bien plus de
1000 de chaque de ces especes ont ete capturees: P. lineata,
P. guadroeelata, P. laticaudata, et P. madagascariensis, et 100 de chacune
de ces deux especes: P. serauticauda et P. flavigularis. Plus de 1000
Chamaeleo laterales ont ete exportes en 1985 ainsi que 320 c. parsoni i.
145 crocodiles vivants ont ete egalement vendus en 1985. Des milliers de
perroguets (Agapornis cana, Coracopsos vasa el C. nigra) ont ete exportes
la meme annee. Les plantes lesplus exportees sont les aloes, Pachypodium
~ et Euphorbia sp .. Plusieurs especes de Lemurs semblent etre exporlees
chaque annee dans des insti tuts de recherche scienti fique, la plupart en
France et aux Etats-unis.

ORGANISATIONS DE LA PROTECTION DE LA NATURE

F.n oetobre 1970, une conference sur la conservation de la nature et des
resources naturelles, organisee par Ie gouvernement malgache et patronnee
par diverses organisations internationales, a ete tenues a Antananarivo au
cours de laquelle des projets ont ete introduits pour conserver la faune
et la flore d'interet particulier de l'ile. Une conference suivante
intitulee "Conference de Madagascar sur la conservation des res sources
natut"elles au Service du developpement", a ete tenue en novembre 1985.
Son but principal etait de develo.pper des pt"ojets pour les res sources
internationales, dans Ie cadre d'une strategie de conservation nationale.
L'accent a ete mis sur les regions protegees, en particu1ier sur 1a
necessite de faire un inventaire biologique sut" 1a totalite des regions
protegees deja existantes et des recherches concernant 1a fa~on dont leur
valeur pourrait etre reconnue par les indigenes locaux. .

Entre ces deux conferences. en juin 1979, un decret a ele issus,
autorisant l'etab1issement d'un representant de WWF a Madagascar (Mr
Barthelemi Vaohita) afin de promouvoir la protection de 1a nature.
Jusqu'en 1986, ce projet a ete concentre sur l'education et l'opinion
publique et dans une moindre mesure sur l'installation de champs
d' act i vi tes. II y a maintenant deux representants de WWF de plus dans Ie
pays, qui sont particulierement intereses par les regions protegees. lIs
sont responsables du projet majeur de WWF qui a commence en septembre 1986
avec pour objectif d'evaluer Ie status et les besoins des aires protegees

/r:;o



deja existantes, et d'identifier plus de sites avec une biologie
exceptionnelle ayant une certaine importance pour la creation de nouvelles
aires.

L'agence gouvernementale principale concernee par la protection de la
nature est la Direction des Eaux et Forets, qui depend du Ministere de la
production animale (elevage et peche) et des Eaux et Forets.

II ya p1usieurs agences non-gouvernementales a Madagascar:

L'Association pour 1a Sauvegarde de l'Environnement, a Antsiranana, qui
s'occupe des ca.mpagnes concernant 1a protection du Pare National de 13
Montagne d'Ambre.

L'Associtation des Amis des Reserves d'Andasibe, rattachee precedemment
avec les representants de WWF a Anatananarivo, afin de proteger Perinet.

L'Association pour la Protection de 1a Nature a Toarnasina.

L'Association pour la Comprehension et la Protection de la Nature a
Madagascar.

Plusieurs pays ont fourni de l'aide a Madagascar pour proteger ses
forets. Ceux-ci sont les suivanls:

FRANCE

Rep Fed
d'Allemagne
Suisse

Formation de gestionnaires et de main-d'oeuvre de
scieries.

Projet de recherche forestiere generale

Programme de reboisement en preparation.
support aUI forets de l'ESSA.

Villages de
d'Antanarivo.

forets aUJ( sources d'eauJ( autour

Assistance au CFPF (Centre de Formation Forestiere),
Morondava: deboisement, scierie et gestion forestiere.

Protection et gestion de 1a foret cotiere orientale.

UNDP Reabi1itation/deve1oppemenl
executee par 1a FAO.

de Savoka (phase 2) :

Etude de la possibi1ite sylvo-industrielle du Haut
Kanjoro (Phase 2, executee par la FAO)

WFP Developpemnt forestier et
protection de 1a foret
reabilitation de Savoka.

regional reboisement,
et maintenance de la

Banque Hondia1e

If1

assistance de prets pour l'etabIissement et Ia gestion
de plantations de pins a Hanjoro, comprenant
I'uti1isation d'engrais.



Jardins Bolaniques
du Missouri

WWF/IUCN

supportes par la Fondation W. Allon Jone et travaillanl
en proche coordination avec Ie Pare de Tsimbezaza. Le
focus du programme est l'exploilalion botaniques
generale de regions sous-repertoriees et Is production
d'un inventaire de la flore, l'un des buts pour lequel
i1 aidera Ie gouvernement a planifer les priori tes de
protection.

surveillance continue et formation. WWF a un nombre de
projets a Madagascar comprenant:

1) La Protection et la Gestion de la Reserve
d'Ankarafanlsika.

2) Une Etude et un Inventaire de la flare de la forel
d'Ambohilantelt.

3) L'Etude et la Protection du aye-aye sur l'ile de
Madagascar.

4) La Gestion du Pare National de la Montagne d'Ambre.

5) Un programme de Conservati~n

meridionale de Madagascar.
de la zone

6) cestion des Regions protegees.

7) Promotion de l'Education et de l'Information de la
Protection de la nature.

LEGISLATION

Legislation des Especes
Celle-ci est basee premitkement sur la convention de Londres de 1933 par
Ordonnance n° 60-126 du 03/10/60. La faune a ete divisee en trois
categories: (protegee, gibier ou nuisible, voir tableau n04) et est
maintenant sous la contrainte d'une seC'ie de dispositions controlant' la
chasse et la peche. Certaines especes peuvent etre capturees pour but
commerc i aI, d' autres seulement sous c irconstances "exceptionnel1es". Une
lelle exploi taHon est controlee par des Decrels (surtout Ie n° 61-093)
qui indiquent les moyens, Ie moment et la region ou la capture peut avail.'
lieu. La capture a but scientifique est cantrolee par Ie Decret 71-006 et
esl generalement autorisee sur payment d' une taxe praportionnelle a la
valeur scientifique de l'espece concernee. II y a des restrictions
concernant 1es lemurs gardes en captivite (Decret n062-020). Les
papil10ns sont les seuls invertebres SOllS protection. Ceux-ci ne peuvent
etre collectionnes, vendus ou exportes ~ans permis <Decret n069-085)

Aucune plante ou graine ne peuvent etre exportees sans autori sat ion , et
ceci est tres en vigueur et comprend la collection de graines pour des
etudes bol:.aniques.



Tableau 4: Liste d'Especes Protegees et Nuisibles a Kadagascar

Especes citees comme protegees par le Decret n061-096

Mammiferes:
Tous les Lemurs
Dugong dugon
Fossa fossa
Cervidae (especes introduites)

Oiseaux:
Egretta gazetta dimorpha (appele maintenant E. dimorpha)
Egretta alba melanorhynchus
Ardeola (Bubuculus) ibis ibis
Phoenicopterus ruber (appele maintenant P. roseus>
Phoenicopterus minor
Lophotibis cristata

Serpents:
Testudo yniphora (maintenant Geochelone yniphora)
Testudo radiata (maintenant Geochelone radiata>
Acrantophis dumerii
Acrantophis madagascariensls

Poissons:
Typhleotris pauliani
Typhleotris madagascariensis

Especes nouveilement introduites, notamment Ie cerf.

Especes citees comme nuisibles par Decret n061-096

Mammiferes:
Felis ocreata (Felis libyca)
Galidictis striata
Potamochaerus larvatus (P. porcus)
Pteropus rufus

Oiseaux:
Tous les Faueons, Butors, Astur
Milvus migrans
Foudia madagascariensis
Ardea purpurea
Ardea cinerea
Corvus albus
Coracopsis
Milvus parasitus

Rept iles:
Crocodylus nilotica (c. nilotieus)

Tout animal non-cite comme protege ou nuisible est decrete espece de
gibier.



conventions Internationales

Madagascar a signe au raUfie les traites internationaux suivants et les
conventions concernees sur la Protection de la Nature:

1) Convention de I'Heritage mondial ratifie Ie 06/02/63

2) La Convention de Bonn sur les especes migratoires, signee mais non
ratifiee.

3) La Convention Africaine de 1933 ratifiee Ie 09/10/69.

4) La Convention sur Ie Comme["ce Inlernaliona1e d' Especes menacees de
Faune et de Flore sauvages(CITES) ratifiee Ie 18/11/75.

Un nombre de sites ont et.e proposes comme s i les d' Heri tage mondial mds
seu1ement l'un d'eux, Tsingu de Bemarat["a, a ete officiellemenl nomme et
est. acluellement. sous consid~ration.

La Convention de Bonn fie comprend pas de nombreuses especes trouvees a
Madagascar. Celles trouvees a Madagascar sont Ie Dujong dugong, les
flamants roses, les tortues et tortues de mer.

La faune et 1a flore suivante qui se reproduit a Madagascar est citee dans
les Annexes de CITES

Manuni feres:

Oiseaux:

Amphibiens:

Reptiles:

Plantes:

Annexe I

Tous les Lemurs
Dugong dugon
Eup1eres major
Fossa fossa

Tyto soumagnei
Tous les Falconformes
Tous les Psittaciformes
Slrigifo["mes

Dyscophus antongilii

Taus 1es Cheloniidae
Geochelone radiata
Geochelene yniphora
Acrantophis spp.
Acrantophis spp.

Sanzinia
madagascariensis

Annexe II

cryptoprocta ferox
Eupleres goudotii

Anas bernied

Phelsuma spp
Chamaeleo spp
Testudinidae (sauf
ceux en Annexe I)
Crocody1us

nllotlcus

avec un quota de
1,000 peaux
authorisee par an

Pachypodium spp
Cactaeeae
Cyatheaeeae
Didieraceae
Euphorbia spp
Aloe spp
Orchidaceae
Nepenthes spp



Especes en voie de disparitloD

(La plupart sont sur la Liste Rouge de l'IUCN de 1988)

Oiseaux:

K Tachybaptus pelzelnii
E Tachybaptus rufolavatus
K Ardea humbloti
V Anas bernieri
E Aythya innotata
E Haliaeetus vociferoides
E Eutriorchis astur
R Mesitornis variegata
R Mesitornis unicolor
R Monias benschi
I Sarothrtira watersi
K Amaurorni.s olivieri
R Charadrius thoracicus
Ex Coua dela1andei
I Tyto sournagnei
R Brachypteracias leptosomus
R Brachypteracias squamigera
R Atelornis crossleyi
R Uratelornis chimaera
I Neodrepanis hypoxantha
R Phyllastrephus apperti
R Phyllastrephus tenebrosus
R Phyllastrephus cinereiceps
R Xenopirostris damii
I Xenopirostris polleni
K Monticola bensoni
I Crossleyia xanthophrys
I Newtonia fanovanae

Mammiferes
Primates

R Mirza coquereli
E Allocebus trichotis
K Phaner furcifer
K Hapalemur griseus
E Hapelemur sirous
I Hapelemur aureus
K Lemur catla
K Lemur coronatus
E Lemur macaco flavifrons
V Lemur roacaco macaco
V Lemur mongoz+
I Lemur rubriventer
K Lepilemur dorsalis
K Lepilemur edwardsi
K Lepilemur leucopus
K Lepilemur microdon
K Lepilemur mustelinus
K Lepilemur ruficaudatus

Grebe malgache
Grebe roussatre
Heron de Humblot
Sarcelle de Bernier
Fuligule de Madagascar
Pygargue malgache
Serpentaire de Madagascar
Mes i te variee
Mesite unicolore
Mes i le nlon i as
Rale de waters
Marouette d'Olivier
Pluvier a bandeau noir
Coua de Delalande
Effraie jaune
Brachypterolle leptosome
Brachypterolle ecaille
Brachypterolle de Crossley
Brachypterolle a longue queue
Philepitte de Salomonsen
Bulbul d'Appert
Bulbul obscur
Bulbul a tete noire
Vanga de Van Dam
Vanga de Pollen
Merle de roche de Benson
Oxylabe a sourcil jaune
Gobe-roouches de Fanovana

Allocebe
Phaner
Hapalemur gds
Grand Hapalemur

Maki caUa

Lemur macaco
Lemur mongoz
Lemur a ventre roux
Lepilemur
Lepilemur
Lepilemur
Lepilemur
Lepilemur
Lepilemur



K
I
K
E
V
K
E

Lepilemur seplentrionalis
Varecia variegata
Avahi laniger
Indri indri
Propithecus diadema
Propithecus verreauxi
Daubentonia madagascariensis

Lepilemur

Avahi
Indri
Propilheque a diademe
Propitheque de Verreaux
Aye-aye

Carnivores:

K
V
V
I
V
K

Cryptoprocta ferox
Eupleres goudolii
Fossa fossana
Galidictis fasciata
Kungotictis decemlineala
Salanoia concolor

Fossa
Falanouc
Genette fossane
Galidie rayee
Galidie a bandes etroites
Galidie unicolore

Chauves-souris:

K Kyzopoda aurita

Insec ti veres:

K Geogale aurita aurita
I Geogale aurita orientalis
V Limnogale mergulus
K Microgale brevicaudatus
K Kicrogale crassipes
K Kicregale drouhardi
K Kicrogale longicaudala
K Kicrogale longirostris
K Kicrogale majori
K Micragale melanorrhachis
I Kicrogale occidentalis
K Microgale par-vula
K Microgale principula
K Kicragale prolixicaudata
K Kicrogale sorella
K Microgale taiva
K Microgale thomasi
K Kicrogale' (leptogale) gracilis

Sirenia:

Tenrec..
It

to

to

It

tt..
Tenrec
It

It

It

It..
It

It

V Dungong dugon* Dugong

Reptiles:

I
V
E
I
I
K
K
V

Erymnochelys madagascariensis
Geochelone radiala
Geochelone yniphora
Pyxis arachnoides
Pyxis planicauda
Acrantophis dumerili
Acrantophis madagascariensis
crocodylus niloticus*

Tortue

Crocodile du Nil

teL



V
E
E
E

Caretta caretta*
Chelonia mydas lt

Eretmochelys imbricatalt

Lepidochelys olivacealt

Tartue
"
"
"

Insectes:

I Isoma hieroglyphicum
I Libellulosoma minuta
R Papilio mangoura
R Papilia marondavana
R Amautis nossimai
r Antanartia borbonica*
R Apaturopsis kilusa
R Apaturopsis pauliani
R Charaxes cowani
R Euxanthe madagascariensis
I Hypolimn~s dubius drucei lt

R Neptis metella gratilla
R Neptis sextilla
I Salamis angustina*
I Salamis angustina angustina lt

R Smerina manoro
R Acraea hova
R Acraea sambavae

* Trouve a I' exteri eur de Madagasc ar
aussi

Demoiselle
Demoiselle
Papillan
••

..
"..
to
to..
"
t'

....

.. Trouve stir l' lIe de Comores

Poissons identifies ~omme pouvant etre menaces mais non designes
officiellement par l'IUCN:

toHautement menaces:
Ptychochromoides betsileanus

"Rares"
Oryzias madagascariensis
Pachypanchax playfairi
Rheocloides pellegrini
Typhleotris madagascariensis
Typhleotris pauli ani

"Vulnerables"
Paratilapia dami
Paratilapia kieneri
Paratilapia maculatus
Paratilapia petiti
Ptychochromis oligacanthus

Plantes:

Oxylapia polli

Acentrogobius therezieni

paralilapia polleni

Catharanthus coriaceus (dans Ie livre d'information de plantes rouge de
l'UICN, 1978),

La foret primaire humide de basse altitude de l'est de Madagascar
recouvrait jadis toute la region situee sur la cote jusqu'a. une altitude
de 800 m. Cette region est caracterisee par une forte pluviometre qui



varie entre 2000 et 3000 m. La futaie est haute de 25 a 30 metres et elle
ne possede pas d' arbres immenses. Les palmiers sont abondants et. les
b~bous sont dissemines dans les divers etages de la foret. Les epiphytes
sont abondantes et leur nombre s'accroit avec 1'a1titude. Ce type de
foret est tres riche en especes et la composition de ces dernieres varie.

La foret dense humide de montagne recouvre les regions entre 800 et 1300 m
d'altitude. La fut.aie est haute de 20 a 25 metres. Les epiphytes, en
partieulier les lichens et les mousses, sont abondantes. La diversite des

. espeees est aussi riebe a celte altitude qu'a une altitude plus basse.

La foret dense sclerophylle de haute altitude se rencontre entre 1300 et.
2300 m d'altitude. La futaie est basse entre dix et 13 m. Les bryophytes
et les lichens y sont abondants ainsi q~e les nombreuses mousses
recouvrant Ie sol de 1a foret.

Clef des categories de la lisle Rouge d'Information de l'IUCN

Ex: eteintes

E: en danger. Especes en voie de disparition et dont la survie n'est pas
possible si les faeteurs qui causent ce danger continuent.

V: vulnerble; especes allant surement dans la Categorie en Danger dans Ie
futur proche si les facteurs de d~structions ne cessent pas.

R: rare; especes en petit nombre de populations qui ne sont pas pour Ie
moment en danger ou vulnerables mais qui sont a risque.

I: i ndetermine; especes appartenant aI' une des categories preeedentes
mais il n'y a pas assez d'information.afin de determiner quelle
eategorie est appropriee.

K: insuffisamment connue, espeee soup~onnee d'appartenir a l'une des
cab~gorie ci-dessus mais sur laquelle on n'a pas assez d'information
sur le moment.

JCZ
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demands than do the villages south of the Ankarana. The natural
environment is also significantly different between the two regions. Amber
Mountain is covered mostly with rain forest. Ankarana is near dry lowland
tropical forest.

We found that in both Ankorefo and Bemanevika (west of Amber
Mountain) and Antsambalahy (south of Ankarana), the average number of
people per household is 4 to 5. In Ankorefo' and Bemanevika. however. each
household uses three huts: one as a bedroom. one as a kitchen. and one as a
granary. In Antsambalahy. by contrast. most' households own 1-2 huts. since
they fann less' rice and have less of a need for a granary (Antsambalahy
produces less than 70% of the rice produced by 'Ankorefo and Bemanevika).

In terms of population density in 1966. Antsambalahy was more densely
populated. There were 5-10 people per square kilometer there. compared with
2-5 in Ankorefo and Bemanevika (see Figure 4). Between 1950 and 1991.
Antsambalahy grew significantly. In 1950, only the northern third of the
village area of 1991 was inhabited (Antsambalahy has three separate sections.
see Figure 14). Ankorefo and Bemanevika grew also, but less dramatically.
The population estimates for these villages in 1991 are 1186 for Antsambalahy,
322 for Ankorefo and 350 for Bemanevika.

In this project we investigated the use of remotely-sensed products to
give us cultural information. In rural Madagascar, people generally live in
small huts. A village may contain from 50 to 200 huts. Hut roofs are generally
made of organic thatching (Figure 13A), but are replaced by corrugated "tin"
roof when they can be purchased. The number of huts in a village can be
counted from aerial photographs. We counted the number of huts in 17
villages in the study area and determined the number of organic and tin roofs
present (Table 1). We could also map the size (hectares) of the villages as well
as the number of roads running into each village (Figure 14). This
information can be compared to population estimates derived by WWF
personnel during village visits (Table 1).

We noticed a strong relationship (Figure 14B) between the number of
huts and the cleared area encompassing the village. Only two village plot off
the main trend. Tsarakibany was unique in its high density of huts and
Ambatoranana had a lower density of huts probably due to the presence of
more civic buildings. This result is encouraging because village area can
probably be measured using SPOT satellite images as well as aerial
photographs.

Villagers usually sweep litter from between the huts to prevent the
presence of insects and scorpions. Thus the villages show bare ground not
usually present in the natural environment and spectrally distinguishable in
SPOT multispectral images (Figure 13B). Villagers also plant trees around the
village perimeter' for food and materials. This ring of trees provides a sharp
and high contrast edge between the village and the surrounding terrain. Thus
the village can be located and the village size can be determined using satellite
images. This preliminary analysis suggests that satellite images can be used as
a surrogate measure of population density in rural Madagascar. SPOT
panchromatic images may be useful in mapping road networks as well.



We also noted (Figure 14C) a significant drop in the area of a village
with the distance to the nearest large city (Antsiranana and Ambilobe).
Beyond a distance of 40 Ian village size seemed to be unaffected by large cities.
The number of roads leading into a village similarly increases with proximity
to a large city (Figure 14C). Thus fundamental structural elements of a village
(Antsambalahy for example) attest to its connection with larger economic
structures (national or international) and these connections can be identified
through remotely sensed images. '

The scatter plot (Figure 140) has the number of huts in a village plotted,
against the estimated population. There is a general positive correlation,
although some villages fall below the relationship shown (dotted line). A hut's
roof material can also be determined from aerial photos and is given in Table
1. The percent "tin" roofed huts is shown on the scatter plot by x-error bars.
The larger the bar, the higher the percentage of "tin" huts. Nearly all of those
villages falling below the positive relationship have a high percentage of
"tin" roofed huts. .This may be explained by a process in which organic huts
are replaced by tin- roofed ones at a less than one to one ratio. One tin-roofed
hut may replace two or more organic roofed ones. The number of roads
entering a village can also be determined by photo interpretation and is
indicated by y-error bars. The larger the number of roads, the larger the
eIT~ bu. .

ECONOMIC INFORMATION

We found the economic base of a given area to vary widely. The people
of Ankorefo and Bemanevika are subsistence rice farmers and cattle herders.
They sell some of their rice for cash, but only enough to cover their primary
needs (to buy kerosene, soap, salt, sugar). In Antsambalahy, however, people
grow much less rice (an average annual production of 93.1 dabas of rice in
ADlsambalahy--a daba is 30 liters--versus 135.4 dabas in Ankorefo and
Bemanevika.). Substituting for rice production is cash crop production. They
grow mostly sugar cane, but more people are turning to cotton. Just under
30% of the households in Antsambalahy reported they grow sugar cane as
their main cash crop. Only 18% of households never or rarely buy rice. 63%
must buy rice during 1 to 4 months of the year. when their stored rice runs out
before the next harvest. In Antsambalahy people also herd cattle, but not as
many as in Ankorefo and Bemanevika. There is less pasture land available
around Antsambalahy than around Ankorefo and Bemanevika.

Because of cash cropping. Antsambalahy is much more connected to the
world cash economy than Ankorefo and Bemanevika are. The people of
Antsambalahy rely more on cash earnings for the necessities of life. They are
more susceptible to national and world market fluctuations (Le., in the price of
sugar and colton). There is some evidence of socioeconomic differentiation in
Antsambalahy. About a third (32.4%) of its households hire seasonal wage
laborers to help with cash crops. In Ankorefo and Bemanevika, by contrast.
although many peasants are in sharecrop relationships with land owners.
none receives a cash wage from the landowner. Therefore. both village areas
have social stratification. with a few people owning much more land than
others. but there are different modes of production in each. Another
indication of social stratification is that our socioeconomic status index showed
20% of the households to be in the lowest socioeconomic category. with only

/fol



Appendix E: FAO Forestry Report

Madagascar section of the 1990 FAO Forest Resources Assessment Project Report.
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Les tableaux suivants resument les resultats standardises qui sont incorpares dans la
base de donnees mandiale.

Tableau 1 • Etat de l'inventaire du couvert forestier
,

Annee de reference Surfilce couverte Clilsse cie Source'
fiabilile

1957 Complete (2) (1)
1957 Complete (2) (21

1973·76 Complete (2) (31

Classes de fiabilit~:

(1 I Fiabilit~ elevee: inventaires forestiers bases sur des images satellite a haute resolution
(lANDSAT TM, SPOTI ou des photographias aeriennes complet~es par des v~rifications au sol
nombreuses ou par echantillonnage.

(2) Fiabilite moyenne: inventaires forestiers bases sur des images satellite a moyenne resolution
(typiquement LANDSAT MSSI avec des enquetes de terrain limitees.

(31 Fiabilite faible: cartes au enQuetes forestiercs basees sur una documentation hlHerogene
telles que cartes de vegetation, enquetes d'occupation du sol, etc. generalernent a faible
resolution et tres souvent anciens. Cette c1asse est synonyme d'information insuffisante et
implique la necessite d'une base d'information fiabre dans Ie futuro

Commentaires du tableau 1

(1) .. Carte internationale du tapis vegetal et des conditions ecoloqiques, Madagascar",
1965, realisee par I'lnstitut de la carte internationale du tapis vegetal, Ie Centre national
de la recherche scientifique et l'Office de la recherche scientifique et technique outre­
mer (ORSTOM). Cette carte a ete faite a I' echelle du 1: 1 000 000 a partir de
photographies aeriennes, prises en 1957.

(2) "Carte pour revaluation de I'exploitabilie des forcts", 1972, elaboree par la
Republique Malgache, Ie Programme des Nations Unies pour Ie developpement (PNUD)
et !'Organisation des Nations Unies pour I' alimentation et I' agriculture (OAA) dans Ie
cadre du projet II Inventaire et mise en valeur de certaines pcrimeHres forestieres". La
carte a ete faite par ('interpretation de photographies aeriennes de 1957.

(3) Faramalala Miadana Harisoa, "Carte des formations vegetales de madagascar",
1988. Cette carte a ete elaboree a I'echelle du 1: 1 000 000 a partir des images
LANDSAT MSS prises durant la periode 1973-76.

(4) L'annee de reference se rapporte a la date d'enregistrement des donnees de base ou
des images satellite utilisees pour I'inventaire, non pJS a la date de la compilation des
donnees.

(5) Les cartes/inventaires indiques en caracteres gras ant ete utilises comme donnees
de base dans Ie processus de modelisation et d' estimation



La formule de I'jnter~t simple a ete utilisee pour estimer Ie taux de changcment annuel

Commentaire du tableau 3

Tableau 3 • Surface rapportee des plantations forestieres
(surfaces en milliers d'hectares)

+ 1.7

T<luX de chilngement annuel (%) des
surf.,ces des Pl,lnl<ltions:

1981 ·90

+4.4

Changemenl annuel de la
surface des pl"ntations'

1901·90

310.0

Surflice rapportee
des plantations:

1990

2G6.0

Surface rapporu;e
des plantations:

1980

'Annee de Unit' soua-nationale Super/icie Surface du couvert Surface del
r"'r.n~. lotllie foreslier jllcheres.,

1.973 Antsiranana 4 376.9 2 431.4 586.. 4
,1973 Mahajanga 15 407.9 4 198.6 637.3
1973 Anatanarivo 5 933.1 1 436.4 21.0
1974 Toamasina 7 388.7 3 186.9 1 510.3
1976 Toliary 16514.7 4 176.0 1 065.6
1976 . Fianarantsoa 10150.4 2 413.9 1 614.5

Ensemble du pays 59 771.7 17 843.2 5 435.1

Donnees de surface ont ete prises des cartes/inventaires de base

Tableau 2 • Donnees de base du couvert forestier en correspondance avec la
classification du Projet d'evaluation des ressources forestieres 1990
(surfaces en milliers d'hectares)

Les surfaces rapportees des plantations sont basees sur les estimations par pays issues
des Commissions forestieres regionales de I'OAA, du 10" Congres forestier mondial ou
d'autres documents se rapportant aux pays. Les estimations sont utilisees sans
ajustement quand elles se rapportent aux annees 1980 et 1990. Dans Ie cas contraire
les resultats standardises sont obtenus par une procedure d'ajustement basee sur les
tendances des surfaces des plantations dans les pays.
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Surface Surface Changement ~nnuel Taux de ehangement Fiabilite
estimee du estimee du estime de la surface annuel (%) estime de de revaluation des

couvert couvert du couvert forestier: la surface du couvert changements
forestier 1980 forestier 1990 1981·90 forestier: 1981·90

17 128 15 782 -134.6 -O.B (31

(4) La formule de !'interet simple a ate utilisee pour 'calculer Ie taux de changement
annuel en surface du couvert forestier pour la periode: 1981-90

(3) Surface des terres issue de I'Annuaire de lao production de I'OAA, Vol. 45. La surface
des terres exclue les surfaces des eaux a J'interieur des pays. La surface des terres
additionnee a la surface des eaux interieures correspond a la superficie totale.

Classes de fiabt'lite:
(1) Fiabilite elevee: cette c1asse est attribuee aux pays pour lesquels deux inventaires forestiers
comparables (en termes de classification des types de foret) ou plus existent et Ie taux de
changement observe du couvert forestier est utilise pour ajuster Ie modele aux conditions
locales.

Surface
des terres
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('3) Fiabilite faible: cettc classe est attribuee aux pays pour lesquels il n'existent pas de
donnees multi-date fiablcs. Les taux de changoment sont calcules en utilisant Ie modele sans
possibilite de verification prealable.

Tableau 4 • Resultats standardises
(surfaces en milliers d'hectares)

(2) Fiabilite moyenne: cette c1asse est attribuee aux pays pour lesquels des donnees multi-date
fiables mais incompletes existent. Les taux de changement observes sont utilises pour verifier
les estimations issues du modele.

(1) les resultats standardises sont destines aux estimations au niveau monc.iial et sont
obtenus en utilisant les donnees de base et une procedure d'ajustement (voir page xvii).
Les chiffres serant actualises regulierement lorsque de nouvelles .donnees de bases
seront disponibles.

(2) II faut remarquer que les valeurs calculees de surface du couvert fore stier et de
changement du couvert forestier se rapportent aux forets d' origine naturelle. La
substitution des forets naturelles par des plantations est calculee en diminuant la surface
du couvert forestier natureI par la surface des plantations et en augmentant la surface
des plantations par la meme quantite. Tenant compte de cette procedure, Ie taux de
deforestation devrait etre considere ensemble avec Ie taux de changement des surfaces
des plantations pour obten-ir un idee complete du taux de changement de la surface du
couvert forestier.

Commentaires du tableau 4

t
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Appendix F: CIESIN Pilot Project Report

Green, Glen, Lisa Gezon, and Conrad Kottak. 1991. "Deforestation and the Human Role in
Environmental Change in the Amber Mountain and Ankarana Regions ofMadagascar. "

This is a summarized portion from:

Kottak, Conrad P., "Final Report of the CIESIN Pilot Project: An Integrated Approach to
Deforestation, Conservation, and Development in Madagascar Using Satellite Images". U of
Michigan.

54



fbi

SUMMARY:

The main goal of this pilot project has been to field test CIESIN's goals of
integrating human and natural science methods. using remotely sensed
images. in a comprehensive study of deforestation. The focus of our
multidisciplinary team (anthropology, remote sensing, geography, biology.
natural resources, public health) is the human dimension of environmental
change. We are looking at its extent. nature,' and causes and seeking
suggestions for remedial action.

Today. Madagascar is suffering from massive forest degradation. To
protect biodiversity, scientists and policy makers must understand why
deforestation occurs. To conserve forests and their endangered species, policy
makers are supplementing traditional conservation practices (parks. reserves.
enforcement and punishment) with measures that systematically consider the
needs. wishes. and abilities of the people living in forested habitats.

Our pilot project focused on northern Madagascar, where we found that
cash cropping. by placing significant external pressure on the land. has been
the major cause of forest depletion. Our project worked in collaboration with a
major WWF conservation project focusing on Amber Mountain and Ankarana
massif. This region includes a variety of forest types. dynamics of
deforestation, and social settings.

Consulting with WWF. we used satellite images and aerial photos to
choose four sites (village clusters) for our integrated research. WWF had
hired 3 Malagasies to be trained by us. eventually to do socioeconomic
interviews in all the village clusters around the protected areas. Our 1991 field
work allowed us to test a series of integrated-science hypoth~ses about the
causes of deforestation. Our integrated perspective systematically cross­
checked views from above (satellite images and aerial photos) and below
(biotic and socioeconomic ground-truthing). We learned that many kinds of
human traces and human dimension data are visible in remotely-sensed
images of Madagascar. These include settlements of different size and
function: subsistence and cultivation patterns; water availability; relative
wealth of settlements; quality of infrastructure; links to markets: and
migration trends.

Our research paints a varied picture of the causes of deforestation and
environmental change and reveals some interesting results. Deforestation for
fuel wood and for upland rainfed (slash and burn) subsistence agriculture is
minimal in the areas studied. Forest clearing to convert land to irrigated rice
subsistence agriculture has destroyed some forest. However the largest causes
of deforestation are ultimately external driven. largely by commercial
agriculture and commercial timbering. The largest area of forest lost (600 ha)
is from riverine forest south of Ankarana and is driven largely by conversion
to sugarcane and cotton production to fill external markets. This cutting may
have resulted in the sudden migration of the Mananjeba river which formerly
flowed through a cave in the Ankarana massif the home to endangered
alligators. This cave is now filling with sediment making the alligators
accessible to hunting. Severe erosion has also resulted from this recent river
migration.



The Amber Mountain rainforests have also been impacted by
deforestation but to a lesser amount (200 ha). In this case selective commercial
cutting appears to have weakened the structure of the forest sufficiently to
allow much of it to be blown down in a cyclone in 1984. These damaged forests
have since repeatedly burned and have now converted to secondary
grasslands. This past deforestation and commercial selective cutting currently
taking place on the west side of Amber Mountain threatens water production
in the watersheds of both Ankorefo and Benianevika.

Invasion of forest and savanna by the exotic Lantana camara has caused
the loss of 450 ha., a greater aerial extent than that forest lost to deforestation.•
This plant may be the largest single threat to the biodiversity of the region. .

Loss of forest due to burning of adjacent grassland appears to be
minimal, but policies designed to halt burning have alienated and criminilized
local people, adversely affecting conservation and developement plans.

Efforts at conservation and development must address the needs and
concerns of the" local people. Field research, combining integrated qualitative
and quantitative methods. is indispensable for a synoptic understanding of
environmental change. Decision makers m~y benefit from future
collaboration such as that described here. The knowledge gained by transfers
in both directions may help to achieve culturally appropriate goals for
sustainable conser.vation management.

Our links with WWF, IUCN (the International Union for the
Conservation of Nature), USAID, the World Bank. and institutions in
Madagascar illustrate our continuing impact on policy-makers. For the most
effective policy impact. there is need for long-term collaboration between
policy-oriented scientists and decision makers. We hope to continue to
monitor global change issues in Madagascar and to build on the user-driven
data collection arrangement we have established there. Based on this pilot
project we make some suggestions regarding the human dimension "of global
environmental change.



INTRODUcnON

The main goal of this project has been to field test the workability of
integrating human and natural science disciplinary methods. using satellite
images, in a comprehensive study of the process of deforestation. We also
aimed at pinpointing effective means of transferring the knowledge we
gained to international, national, and local policy makers. The focus of our
multidisciplinary team (anthropology, remote' sensing, geography, biology,
natural resources, public health) is the human dimension of environmental
change. We are looking at its extent. nature. and causes and seeking
suggestions for' remedial action to guide Malagasy and international policy
makers ..

In our attempt to integrate research in the human and natural sciences.
we combined the study of forest distribution and human socioeconomic
characteristics. Mapping vegetation types and the extent of forest change is
important· for understanding the controls on deforestation as well as
determining which species are endangered and which may be spreading. The
study of socioeconomic variables is necessary to determine the human uses of
forested and deforested land and the indigenous use of forest products. This is
important for understanding the human role. in biodiversity change and its
link to deforestation rates.

Information on local social, political and economic arrangements will
facilitate the transmission of knowredge to policy makers concerned with
protecting biodiversity. This should increase their sensitivity to local
concerns and understand indigenous decision-making processes, incentive
structures. environmental awareness, risk perception and aversion.

Field work was begun in the summer of 1991 in collaboration with the
staff of the WWF project "Projet Complex des Reserves de la Montagne d'Ambre"
(Integrated Project for the Amber Mountain Forest Reserves) located in the
northern city of Antsiranana. Together we examined satellite images and
aerial photos and mutually agreed on four sites where integrated research on
environmental change was needed. These areas included the villages: 1)
Ankorefo, 2) Bemanevika. 3)Marovato, and 4) Antsambalahy and their
surroundings. We generated a questionnaire to be filled in (by our team,
working with the WWF staff and trainees) in these four research areas. We
tested it and revised it before conducting our research.

We spent approximately a week in the field conducting research in each
village (fokontany). We began by introducing ourselves to the village
authorities and explaining our project to them. Green and Gezon worked
together in the same village area. sharing our individual results each day.
While Gezon spent most time within the villages, Green (accompanied by a
Malagasy translator and guide) did ground truthing in the surrounding
countryside and forest. Interviews were conducted about changes in forest
and agricultural practices when the opportunity arose.

Toward the end of the first week, a three-person team hired by the WWF
arrived to be trained by us to collect socioeconomic data for the WWF project
and to translate. From then until the end of our research, they joined our
team. We thus conducted intensive user-driven research during our entire
stay in Madagascar. After completing the first two weeks of research, we



returned to Antsiranana to compile our
interdisciplinary research has been to
at each important step of the research.
data collection and analysis. We found
approach to integrated research.

STUDY AREA

findings. Our approach to this
maintain contact between investigators
We worked together closely during

this to be a highly satisfactory

The Study area comprises the northern tip of the island of Madagascar.
with the Indian Ocean to the east and the Mozambique Channel to the west
(Figure 1). The villages surveyed lie to the west of the major north-south
.roadway serving the north of Madagascar--Route National 6. They are located'
on secondary roads that lead to Antsiranana (Diego Suarez) in the north and.
Ambilobe .in the south; these are the largest cities in the study area. While
Route National 6 is paved. these secondary roads are unmaintained dirt. They
are impassible throughout much of the wet season (Northern winter months).
The villages surveyed are positioned along the secondary roads from 22 to 72
kilometers from the large cities. Because of the bad road conditions they are
progressively more isolated from the large urban centers of the north as
distance increases (Figure 1A).

Two large protected areas are found in the study area and form the
dominant features in two SPOT satellite images (Figures IB and C) that cover
the study area. Amber Mountain National Park to the north is located in
predominantly rain forest lands covering the mountain of Ambohitra (Amber
Mountain). a basaltic volcanic construct of Quaternary age (Figure 2). At
lower elevations near Amber Mountain (Figure 3). continuous rain forest
gives way to a mosaic of grasslands and gallery forests (river valley forests).
The villages of Ankorefo and Bemanevika are located at the forest-grassland
boundary on the western slopes of the mountain along rivers which drain. to
the west.

To the south. a sedimentary carbonate unit of Middle Jurassic age
(Figure 2) has eroded to a massif dominated by pinnacle karst. much of which
is included in the Ankarana Special Reserve. While much of the karst is
inaccessible to humans. Ankarana is surrounded by a ring of forests. and
several valleys running through the massif contain forest. Riverine forest is
also located along the Mananjeba river. which flows to the west north of
Ambilobe. At one time this river flowed through a cave in the southern
portion of the Ankarana massif itself. The Mananjeba has deposited
Quaternary alluvium and residual sands along its flood plain (Figure 2). These
soils once supported forest but now are used mainly for cash crop agriculture.
The village of Antsambalahy is located south of the Ankarana massif. south of
the Mananjeba flood plain. While the region surrounding the villages of
Ankorefo and Bemanevika has a low population density. that near
Antsambalahy has a higher population density. The flat land that surrounds
the Mananjeba and other rivers to the south forms a large delta region. now
largely converted to agriculture. maintains a high population density (Figure
4). The diversity of the study area allowed us to study deforestation in
different environments (rain forests. dry forests). We could also study
different socioeconomic processes (cash cropping. selective lumbering. slash
and burn agriculture (forest farming), and sustainable indigenous use).

The people in our northern study area. around the Amber Mountain and
the Ankarana Reserve. are mixed ethnically. Near Amber Mountain. as many
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as ten ethnic groups may live in a single village. There is no longer a
dominant ethnic group. It is commonly believed that the region was
historically the domain of the Antakarana. Now. however. there may not even
be one Antakarana family in any given village. Many immigrants came to
this area in precolonial (19th century) and early colonial times. when the
French were developing the nearby urban center. Diego Suarez (now
Antsiranana). into a major operational base and port. The French needed
workers. and people from allover Madagascar' responded to the call. The
French encouraged the immigrants to settle in the rural areas around Diego
Suarez.

There have been more recent migrations. 'particularly from the South
and the southeast coast (Antandroy. Antemoro. Antaisaka). Facing difficult
economic and environmental conditions at home. migrants have sought a
better life. in the North. Madagascar's most prosperous area. The region
around the. Ankarana Reserve remains the domain of the Antakarana people.
and many land use decisions are made within the co'ntext of this traditional
indigenous authority, There has been considerable migration from the South
into the area because of opportunities in cash-cropping. There is a large
sugar company in the vicinity (Sirama) plus some tobacco and cotton buyers.
Sometimes immigrants are integrated into tlle Antakarana polity; sometimes
they keep their original ethnic affiliation. These immigrants have been
arriving especially since the 1950's. when the sugar company expanded under
the French. People work either as wage-earners for company plantations. as
share-croppers for local land owners. or as individual growers if they have
access to land. Cash cropping is significant in the southern Ankarana region.

MErHOOOLGY

Our first criterion for choosing the study sites was to sample along the
gradient of deforestation amount. that is to study areas that have experienced
much deforestation as well as those where little forest has been cut. To see
deforestation patterns to first order. we first compared a 1990 SPOT
multispectral scene of Amber Mountain at 1: 100.000 scale to topographic maps
of the same area and scale. These maps are based on the 1950 aerial
photographs and are an interpretation from the 1949 photographs of the
forest boundaries present at that time. The mapped boundaries were traced
onto clear acetate. then overlain onto the SPOT color composite. Because these
data sets were at the same scale this comparison could proceed rapidly. Areas
involving little change were picked (Bemanevika) as well as those exhibiting
greater amounts of change (Ankorefo).

Our strategy was to examine those data sets that were the furthest apart
in time. and thus probably showed the maximum amount of change detectable.
An aerial survey had been taken at 1:25.000 scale by WWF one month prior to
our field work. ,These recent photos were compared with the oldest forest
cover data set available--the 1949-50 1:50.000 photos. Unfonunately the two
sets of photos were at different scales. which precluded the direct use of clear
plastic overlays. Therefore. by visual inspection. changes were drawn on
overlays covering the photos. generally those from 1950. Different color
permanent pens were used to delineate areas thought to have undergone
deforestation. as well as those of woody growth into the savanna. (Many areas
of what first appeared to be forest spread were observed around Amber
Mountain; after ground truthing these were determined to be an exotic



invader bush). The use of a small stereo viewer made these comparisons more
accurate. These photographs were taken into the field so these areas could be
examined directly.

Since we would stay near a village for one week only, the first day or
two of which were devoted to meetings with the village President or
townspeople, a strategy of extensive reconnaissance ground truthing was
adopted over that of intensive measurement at'only a few locations. The four
or five days available were spent covering as· much of the area surrounding
the village as. possible in day long hikes from camp (located in the village). •
Green was usually accompanied on these ground truthing trips by his assistant
(Jim Yount, a senior student at Macalester College), a local guide .
knowledgeable in the local vegetation (sometimes a WWF-APN) and a
translator--usually one member of the Malagasy socioeconomic team (Figure
SD).

These walks were led by the guide, directed in a general way to an area
identified from the remotely-sensed images and photos, such as an area of
apparent deforestation. The guide would then choose the route, and in this
way a degree of objectivity was achieved in the terrain surveyed. What we
viewed would not be biased toward only tho~e features we had identified
previously. Often the guides would point out sites they thought were of
interest but that were not visible in the images. In this way we detected
features we would have known nothing about, nor could we have known would
be of interest. Many of these areas were fascinating and very important in
determining the face of local change. For example. a major canal diverting a
river that flowed into the Ankarana Reserve to rice fields was discovered quite
unexpectedly. This canal, by providing more water for irrigation, opened up
formerly forested lands to rice cultivation.

Our traverses were mapped on the aerial photographs (1991. 1:25,000) by
matching objects visible in the field and those visible in the aerial photos,
such as trees, huts, rivers and foot paths. When in the savanna, our exact
position could be well maintained. However, when in continuous tree cover a
count of our paces was kept to estimate our position on the photos. As we
progressed we made notes on the clear acetate covering the 1:25,000 aerial
photographs. We gathered information from personal observation. by
querying our $uide, by comparing the recent and 1950 aerial photographs.
and by examining the satellite image products (Figure SA).

During these trips we would often encounter local people working in
their fields or in the forest. We interviewed many of these people on the
vegetational changes that had taken place locally. such as clearing of forest or
exotic invasion. Questions included plant names. dates of changes, irrigation
practices. water availability. weed species and dales of exploitation of wood by
commerciaJ timber companies. The remotely-sensed images provided a very
important asset as we asked questions. With the images providing a time series
into the past, we were not asking questions from complete ignorance. The
images gave us a check on the local people's responses. For instance. we could
tell that large fields had been cleared between these two dates (image
acquisition dates), and we could expect that fact to be corroborated by the
interviewee. We could also check people's responses about field size and
location. This reliabllity check showed that (at least concerning the
checkable information) the local people interviewed in the field were



generally truthful. This observation was in contrast to some of the results of
the village surveys. in which a Malagasy member of our team thought many of
the answers were fabricated.

From the ground truthing surveys. we compiled a ground truthing map
for the regions we visited surrounding each village (Figure 6). These maps
were keyed to the 1:25,000 1991 aerial photographs. The maps included areas of
forest cleared between 1950 and present (with' the date of clearing); logging
roads; areas of cyclone damage. and fire damage; new forest in former savanna:
invasion by exotics; local names of rivers. roads.· forests and places; reserve
boundaries; cattle grazing areas; rice fields; and our ground truthing path.
Also included was the location of any photograph taken and the direction of
the· camera.

We acquired photographs (many in stereo) of the terrain and local
plants. Plant specimens of important species were collected in the field and
later pressed and dried. to be identified to species. Malagasy names of the plant
specimens were recorded as well as many of their uses and when they first
appeared (for the exotics). Tree cores (for use in later dendrochronology
studies) were collected to estimate the ages of certain trees. and their location
marked. Transect position was also recorded. The transect method first used
proved to be too time- consuming, and a new methodology and rationale was
developed.

Lisa Gezon and her WWF associates and trainees collected socioeconomic
data using three sets of survey questions. There was one set of questions for
household information (e.g.• how much land each household owns). one for
individual information (e.g.. age). and one regarding individuals' perceptions
of the environment. The first questionnaire had about 150 questions; the
second had 30 questions; and the last had 16 questions. Each interview lasted
about one-and-a-half hours and was conducted face-to-face either in the
person's home. their rice field. or the central public space.

At the start of the project Gezon led every interview. with th¢ help of a
translator. As the WWF team became trained. they would each conduct
interviews separately. Gezon would oversee one of them at a time. This made
the interviews go faster. since there was no need to translate every word. It
also allowed the team to conduct 3-4 times as many interviews. In the first two
villages. we only collected information for about 20 households. but we have
data for over 80 households from the last village. This could happen because of
the intensive on-location training our WWF colleagues received and because
they were not hired merely as translators. but as socioeconomic researchers in
their own right. with the responsibility and motivation to produce quality
results.

After two weeks in the field. we returned to the WWF office in
Antsiranana to write village reports. We also revised our questionnaire before
conducting the second phase of our data collection in the second two villages.
After the first phase of research. we drew up a code book. and so were able to
code all our surveys while in Madagascar. We then entered our data into the
Foxpro database program and trained the three-person socioeconomic team to
use the database software.



We integrated our methodologies during data collection to generate
synoptic and synergistic results, accomplishing more than we could have
singularly. We mainly accomplished this by conducting our research
simultaneously in the same area. While Gezon did socioeconomic interviews,
Green ground-truthed the surrounding area. Gezon's surveys included
questions related to the state and use of the forest that Green would be able to
relate to whaz he saw on the ground. This process served to cross-check the
answers to the surveys. Similarly, Green ground-truthed with the help of a
local villager and a translator. He also interviewed local people while ground­
truthing. This allowed us to develop histories of specific areas of forest use.
We would then have a botanical and a socioeconomic story of the state of the '
forest. After finishing a day's research, we convened at the camp to share our'
findings. We then incorporated this information into our research, guiding
what to look for and what questions to ask.

ENVIRONME~lAL CHANGE 1950-1991

In the four regions surrounding the village areas surveyed we found
different vegetation change processes and different driving forces. Our first
communication with the local people in the villages regarding the
surrounding natural terrain was in the town. meeting called by the president
of Bemanevika to discuss the activities of the commercial loggers who had
arrived just a few days before and were busy felling the largest trees in the
area. We saw trees present two' days' 'before being dragged away by tractor
(Figures 10C and D). The villagers were concerned that the cutting might
endanger their water supply, used for subsistence rice production. Green
traced the watershed outline of all lands that feed water for their fields from
the 1:100,000 scale topographic map. He overlaid this on the 1:100,000 scale
SPOT multispectral scene in which current, forest boundaries are visible
(Figure 7). We then discussed this product with them (Figure 5B).

While Ankorefo has a large watershed that reaches nearly 10 km. into
the Amber Mountain rain forest, the watershed of Bemanevika was much
smaller, and the forest cover within that watershed smaller still, yet very
important for maintaining water flow during dry months. If water from their
watershed diminished, the villagers' rice production would go down. The
village rice production already seemed to be water limited, and only by
diverting other streams outside their watershed (an· act that would anger their
neighbors) could they maintain rice production if their water supply
diminished.

Ground truthing and interviews with the local people on our surveys
led to the discovery of large changes in the vegetation since 1950 on the west
side of Amber Mountain (near both Ankorefo and B'emanevika) and in the area
south of Ankarana near Antsambalahy. Near Ankorefo and Bemanevika much
of the forest has been selectively logged. Villagers' accounts and the presence
of large stumps cut decades ago attest to selective cutting in the region since
the 1960's. Only the straight trunk of the largest trees were taken, but logging
roads were put in to transport the logs to a saw mill in Diego Suarez. The trees
were dragged to the roads by a tractor.

While only a small percent of logs were probably removed in relation to
the whole forest (only trees over 50cm dbh were removed during our visit, and
old stumps suggest a similar selectivity in the past), the adverse effects on

171



2% in the top category. That indicates a situation in which a few people own
significantly more resources than most of the population.

HUMAN DIMENSION OF CHANGE

The two village areas share some similar ecological relationships. For
example. the villagers in both rely mainly on wood from the forest for the
construction of their homes. They use 5-7" diameter trees for posts. and some
cut planks from larger trees. It is generally the Betsileo from the South who
are skilled at carving boards out of trees with rion-mechanized saws. The
villagers all prefer hardwoods. They claim that hardwoods extend the life of
the structure. They all use dry fallen wood for fuel. not charcoal or butane.
.Thus, we found that forest clearing for charcoal is not a threat to the forests in
the areas we examined.

There are also differences in the way they use the environment. The
most evident is that villagers from Antsambalahy and nearby villages have
probably cut down some 600 hectares of forest for agricultural fields. Before
1950, approximately 25% of the forest was cleared for rice fields. But since
1950 with the expansion of the sugar company at Ambilobe (the nearest urban
center). local people have cleared an additional 50% of the estimated original
extent of this riverine forest for sugar cane 'and cotton cash crops. They have
deforested a large ponion of the land that is officially located in the protected
reserve area.

We can tell from the aerial photos where the cash-cropped fields are
located. by their geometrical shapes (Figure IS). Their borders usually have
straight lines. as opposed to the curved lines of subsistence rice fields. This is
an artifact of the use of tractors, which cultivate in straight lines. Subsistence
rice farmers don't use any form of mechanization. and most do not own a plow.
As a result, there is nothing to keep their boundaries from following natural
contours. Based on this ground truthing, we can affirm that the difference
between mechanized and non-mechanized fields are visible in 1:25.000 scale
aerial photographs.

The villagers on the west side of Amber Mountain do not seem to have
had a large destructive impact on their environment. Their agricultural
practices (irrigated rice) would appear to be sustainable. and the population
isn't large enough to put a strain on the forest. Their extraction of trees for
house construction is thought to have been minimal. Also, cutting for fuel
wood and upland rainfed agriculture also appear to be minimal in the areas
studied, collecting dead wood from village and nearby forest is sufficient to
supply the current demand. The demand for charcoal in Antsiranana.
however, is much larger. and cannot be met by local trees. It appears that this
fuel wood comes mainly from the French Mountains to the east of the city.

The threat to the forest in this area is a consequence of commercial
logging. Ankorefo has undergone selective logging since early colonial times
(ca. 1900). Villagers complained that the loggers took out not only the log they
wanted, but that they could also killed a dozen more trees just dragging their
tree out. We found that about 200 hectares of forest in Ankorefo have been lost
since 1950. This area has been completely converted to secondary grass land.
With the help of the memories of the villagers. we put together a story of the
history of the forests around the village. The forested land had been



selectively logged prior to having been blown down by a cyclone. It was
probably vulnerable primarily because it had been selectively logged along a
ridge top. With the logging road located on a ridge, the cyclone winds hit the
logged forest panicularly hard. Thus, we saw that the harm to the
environment may happened in stages. It was neither solely a long-term
gradual process, nor was it a single crisis that caused deforestation. Rather, a
series of human and random peak natural destructive events led to forest
destruction.

This relationship between the local people and the environment is
important to study. It allows the observation of dynamics of deforestation that'
do not directly implicate the indigenous people. This dynamic contrasts with .
other areas of Madagascar, where the main causes of deforestation are:
subsistence· cultivation (the eastern rain forest), fuel wood collection
(southwest), or commercial agriculture (Ankarana).

It is important to know under what circumstances local people are not
driven to destroy natural resources. In our research area. the reasons are
multiple. Population density is low on the west side of Amber Mountain. This
rather isolated region has no history of cash cropping to encourage the
construction of durable roads. Also, the land is flat. with a fair amount of
rainfall (though the people say that rainfall' is decreasing). Another reason is
cultural: most local people don't take advantage of the apparent opportunities
to cut into the forests to make upland rainfed fields.

The case of Bemanevika village was instructive. since the logging
company employees had arrived there to begin cutting down trees a week
before our arrival. The 20 kilometers of road that we drove. on from Ankorefo
to Bemanevika had been built just days earlier. Before then, the road had been
impassible even with four-wheel drive. From what we could tell. this village
had been rather isolated from the presence of loggers in the past. We had' the
chance to observe first hand the reactions of the people to this disruptive
event. Everyone worried that the company would cut the trees of their
watershed. Opinion on logging activities, however. was split between those
who wanted to try to force the company out, and those who wanted to allow the
company to cut certain forests hi exchange for compensation.

The company's legal right to log this land was questionable~ their
logging permit may have been falsified. The villagers should have been
contacted before if proper legal channels had been followed. The villagers
asked us to explain to them what we knew about the forest in their region and
about the potential effects of deforestation. We confirmed that their watershed
is small and their concerns are valid. This is an example of effective local­
level knowledge transfer to active decision makers (see Figure SB). While we
were in Bemanevika. we heard chainsaws daily and saw enormous felled trees
carried out on trucks (see Figures IDe and lOD). These trees were going to a
sawmill in Antsiranana and would supply the urban market there.

HYPOTHESIS TESTING

We came to this project with several integrated science hypotheses. We
have included them in this section and used our figure products to illustrate
our findings. This format places our results in the context of current debates
in conservation and ecology.
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certain forests were far greater. Near Ankorefo. forest recently selectively
cut had been cut before. so the cutting may be sustainable if properly
managed, but in other areas the consequences were disastrous. For example.
near Ankorefo. a region was selectively cut between 1965 and 1984 (Figure 8).
The logging road was put in on a ridge crest. and the logs were probably
dragged up the slope via tractor. Although trees were removed. the forest may
have looked generally similar until the 1984 cyclone. This large windstorm
felled many of the remaining trees in this area. probably because the crest
road and cutting had weakened the. forest's structure (the ridge crests areas
being the most susceptible to wind damage). This area has burned
subsequently nearly every year. It has converted to secondary grassland.
littered with dead trees (Figure lOA). Only forests with ridge logging roads
seem to have been so severely affected. yet the majority of the 205 hectares of
closed canopy rainforest destroyed on the west side of Amber Mountain since
1950 appear to have been deforested as a consequence of commercial selective
logging (Figure 9).

Few forest stands « 10 hal were identified as having been cleared for
upland rainfed (slash and burn) subsistence agriculture. This observation is
in marked contrast to the cutting in many parts of the eastern rainforests of
Madagascar. where forest farming is the major destroyer of forests. The
majority of those forests that were felled for subsistence agriculture were
limited in extent « SO ha), located near Marovato on the NW corner of
Ankarana. and were put into irrigated rice production.

Other selectively-logged forests have been invaded by bamboo (Figure
18). While looking the same in aerial photos and some image products, the
biodiversity of these invaded forests has been greatly reduced.

A still larger area of savanna (542 hal was lost to the exotic plant
lantana camara. locally known as kalabera since 1950. Originally from South
America. this plant. was introduced locally by a resident of Bemanevika in
1965. Unobserved in the 1950 aerial photos. it has colonized many of the
forest-savanna edges. forming vast monospecific stands, possibly restricting
forest use by local people. Twice the area of rainforest lost through
deforestation has been lost to this exotic (Figure 9). Kalabera has invaded dry
land savanna shrub communities as well as fallow agricultural areas. Exotic
invasion may be a greater threat to biodiversity than deforestation.

Lantana camara has also invaded large tracts of xerophytic deciduous
. forests (Figure 17) found on recent basaltic flows on the west side of Amber
Mountain near Bemanevika (Figure 16). These unique and restricted forests
are located within the National Park yet their open canopy structure has
allowed the influx since 1950 of vast amounts of Lantana camara. The
consequences to biodiversity of this exotic invasion may be severe.

It is interesting that the effects of commercial selective logging may be
compounded substantially at certain crisis points by natural phenomenon
occurring randomly like the cyclone of 1984 and the introduction of lantana.
A student of Robert Sussman, Ben Freed. has studied the lemurs in the rain
forest of Amber Mountain between Ankorefo and Bemanevika. He has
discovered that at least one species of lemur (lemur sanfordi) (Figure lOB) now
uses kalabera as a primary food. The ecological consequence to the forest from
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changes in seed intake and dispersal from this change in diet is unknown but
may be significant. Though large changes have been mapped (Figure 9),
many of these changes have been caused by external factors (from the city of
Antsiranana). The local people of Ankorefo and Bemanevika appear to be
living sustainably.

Large changes in the vegetation near Antsambalahy have also been
mapped (Figure 11). From 19S0aerial photographs and remnant stands still
present, we suspect that large tracts of gallery forest near Antsambalahy,
bordering. the Mananjeba River, have disappeared. To reconstruct the ,
original extent of that forest we look at the forest present now and the isolated
'remnant stands present in the 1950 photos. It appears that the gallery forest .
originally extended from the river channel in a tract 1 - 1.S km. in width and
probably originally covered an area of nearly 800 ha (estimated by filling in
between forest patches present in 1950).

About one-quarter of this gallery forest appears to have been cut prior
to 1950 (585 ha remained as of 1950), probably for agricultural fields. The
topographic maps from the 1950 photos designate this as an area of rice
cultivation. More than half of those forests remaining in 1950 have since
been cut (Figure 11). As of 1991 approximately 200 ha remain, 25% of the
estimated original extent. Much of the forested land and former rice land was
convened to commercial sugar cane (Figure 12A) and cotton (Figure 12B) cash
crops.

Now, only a small remnant of this gallery forest remains to the west of
the Ankarana massif. In 1950 gallery forest was present within the reserve:
today the forest that remains is outside the reserve and lacks any formal
protection. The consequences of this deforestation may have been far-
reaching. In 1950 the Mananjeba formerly flowed through a cave in the
Ankarana reserve. It now flows north to the sea through a gap in the karst
formation. At present only a small tributary of the river flows through the
cave, and a population of unique alligators that live in the caves of Ankarana
is threatened. Lack of water flow has caused sediment to start filling up the
cave (Figure 12C).

The river changed its course in the mid 1980's in a period of heavy rain.
Deforestation of the gallery forest surrounding the river probably made this
sudden river migration possible or at least accelerated the process. Erosion of
other formerly forested (dry forest) lands to the north has resulted from these
changes (Figure 12D). A great deal of land has been damaged. with danger of
further degradation:

Similar to the deforestation process near Ankorefo. peak random
natural phenomenon (heavy rains) have acted on a system that was put into a
metastable condition by a slowly accelerating deforestation process acting
over a 50-year period. This deforestation was accelerated by the transition
from subsistence to commercial sugar and cotton agriculture.

DEMOGRAPffiC INFORMATION

In the four village areas we surveyed, we found diverse relationships
between the local populations and the environment. The villages west of
Amber Mountain have different socioeconomic characteristics and resource
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1. a. Hypothesis: Raw growth in population leads to deforestation in a
linear fashion.

b. Findings: This is not the best model in certain areas. Other.
complicating factors include the nature and intensity of technological
exploitation. In some areas. a few people with substantial capital destroy a
disproportionate amount of forest resources (e.g.. lumbering companies.
plantations. capital-intensive peasant farmers). Commercial enterprises
found in larger cities can reach into rural regions of low population density
and exploit fOIests.

Cultural factors also influence the resources people use and the ways
they exploit them. For example. the people on the west side of Amber
Mountain did not practice slash-and-burn cultivation. although the forest is
suited for it (as is the forest south of Ambilobe. which.' by contrast. is
undergoing considerable slash-and-burn deforestation).

Still. high population density does stress the environment. leading to
abuse of reroUfces. Researchers must not look just at population density
figures. but also at the regional social and economic processes that create high
population densities and demands on resources.

2. a. Hypothesis: Local people in Madagascar use resources destructively.
b. Findings: In Ankorefo and Bemanevika. most local people use the

forest in a sustainable way. This was not true at Antsambalahy. south of the
Ankarana. where people cut down the forest for cash crop fields. This is an
example of deforestation originating not in raw population pressure. but in
capital-intensive peasant farming connected to a larger. global economy.

3. a. Hypothesis: Nonlocal people (immigrants) use resources
destructi vely.

b. Findings: Being an immigrant is not a sufficient indicator of
likelihood to deforest. For example. most of the people living on the west side
of Amber Mountain were immigrants in colonial times. and none of them
deforest. The propensity to deforest is related to a combination of economic
and demographic variables. It depends on the dominant mode of production in
the region where immigration occurs. It also depends on immigrants' access
to tools of exploitation and their ability to pursue destructive environmental
practices despite possible local sanctions against iL The volume of
immigration could be a relevant variable. Greater numbers will be more
forceful or persuasive and also put a greater strain on the environment.

4. a. Hypothesis: Destructive use of resources is linked to world system
variables (the world capitalist economy) (e.g.. the cost of fuel. coffee
production in Brazil. national timber needs.)

b. Findings: This was true for the deforestation dynamics we examined.
particularly in the village of Antsambalahy. where a local sugar plantation
has encouraged peasants to grow sugar to sell to the refinery. Mass migration
to the region during colonial times and deforestation have been responses to
this economic dynamic.

5. a. Hypothesis: Perception of the amount of deforestation will correlate
positively with extent of deforestation (Figure 19A).

b. Findings: The relationship is much more complicated. People tend to
perceive more deforestation when they don't benefit economically from it.



Correspondingly they tend to perceive that deforestation as a problem if they
don't benefit from it (see Figure 19C).

We saw this relationship played out at all three village locations. In
Ankorefo. half the adult men had worked in their youth for the company
logging in the region. They perceived the lumberer's activities as benign and
nothing to be concerned about (Figure 19B). By contrast. those who had not
worked for the company. and thus had not benefitted economically from the
forest destruction, generally condemned logging and feared its consequences
on their water· supply.

In Bemanevika. everyone saw logging as a serious threat. but those who
thought their village could derive some economic benefit from the activities
downplayed this threat.

In Antsambalahy, we saw a different aspect of the relationship. At a
certain point. when a large enough portion of the land has been deforested,
even those· benefitting from it must recognize its destructive impact. Here.
everyone viewed deforestation as a significant threat.

6. a. Hypothesis: Deforestation is a long-term. cumulative process (See
Figure 19D).

b. Findings: For this region of Madagascar, large deforestation episodes
can occur in a series of short events after forests have been brought into a
metastable regime by a cumulative process. 'This may be linked to natural peak
random phenomenon (e.g., a cyclone or a 50-year rainfall--Figure 19E), to a
sudden change in economic-technological intensity (e.g.. forest concessions-­
Figure 19F), or the two combined.

For example, the largest patch of deforested land around Ankorefo had
at one time been selectively logged. This may have weakened the vegetation
cover to the extent that a cyclone later blew down a significant number of
trees (Figure 19E). Also, near Antsambalahy, during a peak period of rain, a
river with deforested and easily eroded banks changed its course. In both
cases a threshold had been reached. Conditions were metastable, and a
particularly intense natural event forced the system into a different regime.
The external natural and anthropogenic perturbators (like the cyclone or
global economic change) occur unpredictably as far as the local system is
concerned, or unpredictably within a certain time period (such as a 10. 50. or
100 year rainfall).

7. 3. Hypothesis: With respect to conservation and development: grassroots
involvement in a project will enhance the realization of conservation goals.

b. Finding: To answer this requires years of longitudinal research. We
hope to continue our project in various sections of the country to monitor
these dynamics. One complicating factor we noticed is that often variables
external to a conservation project can interfere with this goal. Governmental
policy and regulations can interfere, for example, if policy makers don't share
the same priorities. This is wh·ere knowledge transfer must play a role beyonc
the local level.

8. a. Hypothesis: Villagers who deforest have a higher socioeconomic
standing than those who don't deforest because they derive an economic
advantage from accumulating forest products.

b. Findings: The data did not confirm this hypothesis. Instead. ' 1
a curvilinear relationship: richer people and poorer people are more ~f

deforest than people in the middle. The rich deforest because they
and market connections at the national and international level. T, r
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1. a. Hypothesis: Raw growth in population leads to deforestation in a
linear fashion.

b. Findings: This is not the best model in certain areas. Other.
complicating factors include the nature and intensity of technological
exploitation. In some areas. a few people with substantial capital destroy a
disproportionate amount of forest resources (e.g.. lumbering companies.
plantations. capital-intensive peasant farmers). Commercial enterprises
found in larger cities can reach into rural regions of low population density
and exploit forests.

Cultural factors also influence the resources people use and the ways
they exploit them. For example. the people on the west side of Amber
Mountain did not practice slash-and-burn cultivation, although the forest is
suited for it (as is the forest south of Ambilobe. which.' by contrast. is
undergoing considerable slash-and-burn deforestation).

Still. high population density does stress the environment. leading to
abuse of resources. Researchers must not look just at population density
figures. but also at the regional social and economic processes that create high
population densities and demands on resources.

2. a. Hypothesis: Local people in Madagascar use resources destructively.
b. Findings: In Ankorefo and Bemanevika. most local people use the

forest in a sustainable way. This was not true at Antsambalahy, south of the
Ankarana. where people cut down the forest for cash crop fields. This is an
example of deforestation originating not in raw population pressure. but in
capital-intensive peasant farming connected to a larger, global economy.

3. a. Hypothesis: Nonlocal people (immigrants) use resources
destructi vely.

b. Findings: Being an immigrant is not a sufficient indicator of
likelihood to deforest. For example, most of the people living on the west side
of Amber Mountain were immigrants in colonial times, and none of them
deforest. The propensity to deforest is related to a combination of economic
and demographic variables. It depends on the dominant mode of production in
the region where immigration occurs. It also depends on immigrants' access
to tools of exploitation and their ability to pursue destructive environmental
practices despite possible local sanctions against iL The volume of
immigration could be a relevant variable. Greater numbers will be more
forceful or persuasive and also put a greater strain on the environment.

4. a. Hypothesis: Destructive use of resources is linked to world system
variables (the world capitalist economy) (e.g.. the cost of fuel, coffee
production in Brazil. national timber needs.)

b. Findings: This was true for the deforestation dynamics we examined,
particularly in the village of Antsambalahy. where a local sugar plantation
has encouraged peasants to grow sugar to sell to the refinery. Mass migration
to the region during colonial times and deforestation have been responses to
this economic dynamic.

5. a. Hypothesis: Perception of the amount of deforestation will correlate
positively with extent of deforestation (Figure 19A).

b. Findings: The relationship is much more complicated. People tend to
perceive more deforestation when they don't benefit economically from it.



Correspondingly they tend to perceive that deforestation as a problem if they
don't benefit from it (see Figure 19C).

We saw this relationship played out at all three village locations. In
Ankorefo. half the adult men had worked in their youth for the company
logging in the region. They perceived the lumberer's activities as benign and
nothing to be concerned about (Figure 19B). By contrast. those who had not
worked for the company. and thus had not benefitted economically from the
forest destruction, generally condemned logging and feared its consequences
on their water supply,

In Bemanevika. everyone saw logging as a serious threat, but those who
thought their village could derive some economic benefit from the activities
downplayed this threat.

In Antsambalahy, we saw a different aspect of the relationship. At a
certain point. when a large enough portion of the land has been deforested.
even those· benefitting from it must recognize its destructive impact. Here,
everyone viewed deforestation as a significant threat.

6, a. Hypothesis: Deforestation is a long-term. cumulative process (See
Figure 19D).

b. Findings: For this region of Madagascar, large deforestation episodes
can occur in a series of short events after forests have been brought into a
metastable regime by a cumulative process. 'This may be linked to natural peak
random pheI!0menon (e.g.. a cyclone or a 50-year rainfall--Figure 19E), to a
sudden change in economic-technological intensity (e.g.. forest concessions-­
Figure 19F), or the two combined.

For example. the largest patch of deforested land around Ankorefo had
at one time been selectively logged. This may have weakened the vegetation
cover to the extent that a cyclone later blew down a significant number of
trees (Figure 19E). Also, near Antsambalahy, during a peak period of rain. a
river with deforested and easily eroded banks changed its course. In both
cases a threshold had been reached. Conditions were metastable. and a
particularly intense natural event forced the system into a different regime.
The external natural and anthropogenic perturbators (like the cyclone or
global economic change) occur unpredictably as far as the local system is
concerned, or unpredictably within a certain time period (such as a 10, 50. or
100 year rainfall).

7. a. Hypothesis: With respect to conservation and development: grassroots
involvement in a project will enhance the realization of conservation goals.

b. Finding: To answer this requires years of longitudinal research. We
hope to continue our project in various sections of the country to monitor
these dynamics. One complicating factor we noticed is that often variables
external to a conservation project can interfere with this goal. Governmental
policy and regulations can interfere. for example, if policy makers don't share
the same priorities. This is where knowledge transfer must play a role beyond
the local level.

8. a. Hypothesis: Villagers who deforest have a higher socioeconomic
standing than those who don't deforest because they derive an economic
advantage from accumulating forest products.

b. Findings: The data did not confirm this hypothesis. Instead, we found
a curvilinear relationship: richer people and poorer people are more likely to
deforest than people in the middle. The rich deforest because they have power
and market connections at the national and international level. The poor



remote sensing/GIS systems. An approach in which fifty percent of the
information is gathered at one percent the cost of large (ARCINFO type)
systems should be stressed. Also these methods are more accessible and
resilient for developing countries.

Information has been hidden and twisted to fit the interests of various
groups in Madagascar. Here are some examples:

1) Our team discussed hiding data on the location of reserve boundaries
from the local people in order to protect reserve forests from exploitation.

2) WWF hid information on decision making (who was in charge) from
village elders, greatly increasing their suspicion of the project.

3) Waters and Forests (the Ministry in charge of protecting forests) hid
information about reserve boundaries from both local people and WWF.

4) Waters and Forests hid information about permits and cutting laws
from locals and WWF. (Many permits are issued without the required map
showing 'permitted cutting areas attached.)

5) U.S. Embassy personnel distoned the results of the Green and
Sussman 1990 Science paper to suggest an improving deforestation situation
where none in fact exists.

6) Conservation NGOs in Madagascar have focused on some areas where
there is little deforestation threat, to show greater successes.

7) Government reports heard over the' radio indicated that a road north
of An.karana (which Swiss assistance for work had been previously obtained)
had been paved when it was clear that no construction had taken place.

Human Influence is visible in satellite images and aerial photographs,
and as such can be used as surrogate measures of important socioeconomic
information for rural areas.

1) Settlements: villages, towns and cities can be detected. With some
ground truthing (surveys to determine the average number of people per
household), one can extrapolate population numbers.

2) Subsistence base: crop land is detectable, as are methods of
cultivation. Tractors leave distinct traces: fields cultivated with tractors tend
to be larger, planted in rows and more square-shaped. Slash-and-burn
cultivation can also be detected, because of the small plots cut into forested
areas. Irrigation ditches can be seen and recognized as such with just a bit of
ground truthing. Availability of water and fertility of the land may be
detectable. Water sources will often be visible (rivers), though not always
(wells).

3) Relative wealth of a settlement: settlements with larger buildings are
usually wealthier, as are those with more "tin" roofed structures (higher­
value construction material). Also. the quantity of arable land around an
agricultural community can be used to assess relative wealth of communities.

4) Quality of infrastructure: the quality of the road system and the
places it reaches. With some ground truthing, one can find out where local
markets and outlets for rural products are, plus modes of transportation. From
that information, one can learn how connected an area is to the national or
even international market system.

5) Migration can be inferred, with some preliminary information about
the region. For example, a sugar refinery provides seasonal jobs for people on
plantations and encourages peasants to grow sugar cane to sell. Looking at
areas of heavy settlement or intensive production (large villages. big cash
crop fields) we can infer that those areas have experienced immigration.



These results indicate that a 1:25,000 scale aerial survey of the entire country
is critical to update socio-economic data for the country. The last country wide
survey was run in 1950 and is currently more than 40 years out of date.

Multi-referenced ground truthing and cross-checks was accomplished
using an interdisciplinary approach. Glen Green interviewed people he met
ill the field during his reconnaissance treks. He checked their responses

. against the satellite images and historical aerial photos he had, with respect to
past ground cover and land use and deforestation. This provided a check on
reliability. As the images raised questions, Green could check. in the field.
some of" the information that Gezon was Obtaining from interviews. They used
images to give ground history and to generate questions to ask during
ethnography.

The policy of the Ministry of Waters and Forests needs a major e"ternal
evaluation as we believe some of their policies hinder the adoption of
sustainable forestry practices. Through village and field interviews we
observed many instances of policies that discourage sustainability and
conservation. Here are some examples:

1) Years after a man had planted trees he had to go to Waters and Forests
for permission to cut them. He became so frustrated by the steps needed to get
permission that he vowed never to plant trees again.

2) Antsambalahy villagers, who need wood for construction. wanted to
plant trees now, to be ready in twenty years. However, they did not trust
Waters and Forests not to give permission to someone else who might cut those
trees meanwhile.

3) A man near Marovato bought forested land; ten years later Waters
and Forests gave the rights to cut the trees on his land to a commercial timber
company, so that he gained nothing.

4) People near Marovato customarily patrolled the use of the local
forest, but when Waters and Forests excluded them from the decision-making
process they became frustrated and stopped patrolling.

A regulatory system in which individuals don't benefit from their
conservation decisions needs substantive change.

The AnkaranaJAmber Mountain region is not experiencing as high a
rate of deforestation as other areas of interest to our project (which we hope to
add on in 1992). Areas experiencing heavier deforestation include a region we
briefly ground-truthed in summer. 1991, south of Ankarana (the Ambilobe-
Ambanja region). We emphasize that any efforts at conservation and
development must address the needs and concerns of the local people. This
conclusion isn't novel. but it is important enough to be restated. It has
implications for the kind of knowledge transfer that should be given top
priority. Environmental decision-makers must have accurate and detailed
knowledge about how the local people actually affect the forest. Local level.
field research, comprising a combination of integrated qualitative and
quantitative methods. is indispensable for a holistic understanding of
deforestation.
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deforest because they lack sufficient land to support their families. They
either do destructive subsistence cultivation, or they turn to cash cropping,
which also contributes to deforestation.

9. a. Hypothesis: The annual burning of grasslands (to provide new-
growth pasturage for cattle) leads to deforestation.

b. Findings: - We found only a few examples of grass fires' having
entered and degraded an intact forest, with damage to just a few hectares.
Grass fires don't appear to cause deforestation. However, trying to prevent
fires leads to the criminalization of the local population. Since fires are a
natural phenomenon in savannas (Figure 18A), a law making burning the
savanna illegal creates unnecessary tensions between villagers and
conservation groups. Fearing an accusation, villagers run away from natural
fires, rather than trying to control them.

10. a. Hypothesis: Establishment of woody plant species on land currently
grass covered is inherently good and should be encouraged to replace a forest
that existed there prior to human intervent*on.

b. Findings: Pollen studies by David Burney from lakes near the study
area clearly show that significant hectarage of grassland and savanah existed
prior to human intervention, therefore these ecosystems are not necessarily
secondary as f~r as human impact is concerned and deserve equal protection
and conservation. Dr. Burney's studies also show that fire existed in.
Madagascar prior to human colonization as would be expected in any grassland
or savanah. Our own study has shown significant encroachment of the
savanah bordering the west side of the Ankarana massif from 1950 to 1991,
tens of hectares of grassland have now been converted to forest especially
near Marovato, local people refer to these lands as "new forest", and are
distinct from large areas of Lantana camara growth. The cause of this woody
expansion is unclear and should be of concern to conservation. If .this
conversion proceeds much of this ecosystem may be lost in several· decades.
This growth would also destroy the vistas of the Ankarana massif from the west
which is critical for any ecotourist interest. It would appear that this invasion
is connected to cattle grazing since the woody colonizers, though native are
generally a subset of plants whose fruits are eaten by cattle thereby possibly
dispersing their seeds to new sites. Policies that would prevent grass fires,
though generally thought to be ineffective may also play a part in
accelerating this troubling change.

CONQ.USIONS AND RECOMENDATIONS

Our researcn paints a varied picture of the causes of deforestation and
environmental change and reveals some interesting results. Deforestation for
fuel wood and for upland rainfed (slash and burn) subsistence agriculture is
minimal in the areas studied. Forest clearing to convert land to irrigated rice
subsistence agriculture has destroyed some forest. However the largest causes
of deforestation are ultimately external driven largely by commercial
agriculture and commercial timbering. The largest area of forest lost (600 ha)
is from riverine forest south of Ankarana and is driven largely by conversion



to sugarcane and cotton production to fill external markets. This cutting may
have resulted in the sudden migration of the Mananjeba river which formerly
flowed through a cave in the Ankarana massif the home to endangered
alligators. This cave is now filling with sediment making the alligators
accessible to hunting. Severe erosion has also resulted from this recent river
migration.

The Amber Mountain rainforests have also been impacted by
deforestation but to a lesser amount (200 ha). In this case selective commercial
cutting appears to have weakened the structure of the forest sufficiently to
allow much of it to be blown down in a cyclone in 1984. These damaged forests'
have since repeatedly burned and have now converted to secondary
grasslands. This deforestation and any subsequent to the commercial selective
cutting currently taking place on the west side of Amber Mountain threatens
the water production in the watersheds of both Ankorefo and Bemanevika.

Invasion of forest and savanna by the exotic Lantana camara has caused
the loss of 450 ha. This plant may be the largest single threat to the
biodiversity of the region.

There is a need for: (1) information (with maps and satellite data
playing a major role) accessible to a wide array of people and organizations
and (2) objective criteria for evaluat_ing conservation priorities and the
success or failure of conservation proJects. Evaluation should involve
satellite-based determination of changes in deforestation rates. linked to an
exploitation model like the one described in this report. We need concrete
measures to evaluate, for example, a decrease in deforestation rates--compared
with what would be expected given no action.

Political boundaries were imprecise or were absent from maps. Many of
these boundaries are only known to local political leaders or elders. Such
boundaries need to be mapped. possibly with GPS instruments. Often. reserve
boundaries (1) were unknown by locals, (2) were poorly-marked or unmarked.
(3) don't include very important biodiversity sites. (4) were unknown to WWF,
(5) were not disclosed by Waters and Forests, to keep local people in the dark.
(6) were lied about by locals to protect resources. This lack of knowledge about
boundaries corrupts the reserve system. .

People in developing countries like Madagascar often lack database
capabilities, in technology and expertise. Their data needs are better addressed
by a decentralized, commercial system that is easy to fix. is free of bugs, has
low. cost. and can be used in situations with little technological infrastructure.
A system (remote sensing/GIS) that is low cost and simple (even if it does only
75% of what a larger and much more costly system can do)· is desirable. Desk­
top publishing hardware and software should be stressed. rather than high
end products designed specifically for the remote sensing/GIS market.

We envision a small lab in Madagascar. housed at the Museum of Art and
Archeology, where students and researchers can work on remote sensing and
GIS-based analysis in tandem with our project. This would be a low-cost, stand­
alone, low-tech facility, based on desk-top publishing hardware and software.
The desk-top publishing market is very big and as such has driven capabilities
up, costs down. and has produced the most bug-free systems, unlike most
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VaLAGE POPULATION STATISTICS 1991

Village: Pop.: Tin roofs: Organic: huts: roads: km to city:
Antsir:lnana

Ambohibory 250 21 44 65 3 36
Ankorefo 322 13 109 122 3 44
Andranofan-

java 1500 47 68 115 4 53
Ampanangana 250 11 65 76 3 66
Bemanevika 350 25 83 108 2 63
Bobakilandy 492 57 72 129 2 73

Ambilobe
Mahatsara I 397 NA 3 72
Tsarakibany 993 47 158 205 2 63
Ampasimbengy 1017 32 64 96 2 62
Marovato 393 18 53 71 2 59
AndranotoI-

ihigny 250 16 41 57 3 52
Matsabori-

manga 280 27 90 117 2 45
Antsatrabonko 860 39 85 124 4 39
Andrafiabe 202 23 51 74 2 36
Ambotoaranana 557 24 120 144 9 30
Antsambalahy 1186 70 241 311 9 22
Mahatsara II 797 26 138 164 6 24



We generated the following IMAGE PRODUCTS

1) Landsat TM Color Composite. 1984. Bands 1.2,3 @ B.G..R. 1:150,000.

2) Landsat TM Color Composite. 1984, Bands 7.5.4 @ B,G.R. 1:150,000.

3) Landsat TM Color Composite. 1984. Bands 2.3,4 @ B,G.R. 1:150.000.

4) Landsat TM Color Composite. 1984. Bands 3.4,5 @ B.G.R. 1:150,000.

5) SPOT Panchromatic print. 1:50,000.

6) SPOT Multispectral Color Composite. 1990. 1:100,000.

7) SPOT Multispectral Color Composite. 1990. 1:50,000.

8) SPOT Multispectral Color Composite. 1990. 1:375,000.

9) TM-SPOT Pan Sharpened Image. 1:100.000.

10) TM-SPOT Pan Sharpened Image. 1:50,000.

11 ) Landsat MSS-TM Change- Detection Image. MSS-1972 (Blue), TM 1984
(Red) 1:375.000.

12) Landsat MSS-TM Change Detection Image. MSS-1972 (Blue). TM 1984
(Red) 1:100,000.

13) Landsat MSS-TM Change Detection Image. MSS-1972 (Blue), TM 1984
(Red) 1:75,000
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Appendix G: Deforestation in Madagascar

An important research synthesis of the "on-the-ground" local issues influencing deforestation in
the different regions ofMadagascar is currently awaiting publication:

Sussman,R.W., G.M. Green, L.K. Sussman. In press: "Satellite Imagery, Human Ecology,
Anthropology and Deforestation in Madagascar." Human Ecology.

The following five map products, illustrated in this upcoming publication, were produced for this
study and are presented here as important modern biodiversity map products for Madagascar.
Some of these maps will be available in photographic and in digital formats. Glen Green 'should
be contacted in regard to access to these materials.

MapA

Three maps of deforestation history in eastern Madagascar derived from aerial photographs and
.satellite images:

* the estimated original forest extent.
* the forest extent as of 1950.
* the forest extent in 1985.

MapB

A shaded image of topographic relief in eastern Madagascar overlain by colors depicting the
amount offorest remaining at different times. The three maps in 1) above are combined and the
blue areas represent forests cut prior to 1950, the red areas in this map are those cut between
1950 and 1984, and the green areas on this map represent the forest which remained in 1985.

These colors are applied to a computer generated shaded relief image so that areas of higher slope
appear as raised regions. This mapping technique permits the display of the relationship between
deforestation and slope. The slope image was generated from a digital elevation model produced
using maximum change values using 2 minute latitude by 2 minute longitude grid cells from
1:500,000 topographic maps. This map demonstrates that in the southeast part ofthe island the
only remaining forest is located on very steep slopes.

MapC

A computer generated map ofthe possible future extent of rainforest in Eastern Madagascar.
This map is generated based upon the assumption that all forested areas in Eastern Madagascar of
slopes < 7° will be destroyed.

MapD

A computer-generated composite map ofEastern Madagascar in which colors relate to forest
extent, topographic relief, and protected status. White areas on this map depict forested reserves
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located in regions ofhigh slope. Pink areas on this map depict forested reserves in regions oflow
slope. Only the centrally located Zahamena reserve contains large tracts of forest on low slopes
at moderate elevations. This map demonstrates that there is no extant reserve that contains large
tracts of rainforest at low elevations.

MapE

This is a representation of a Landsat satellite image of the west coast ofMadagascar. Indicated
here are the locations ofdry forests on limestone formations near Toliara. The dark areas in this
image are forest cover while the light area represents a recently deforested area along the road
that connects Toliara to Antananarivo. This image is approximately 30 km in extent.
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