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EDITORIAL

The preparation of Lemur News Vol. 11 has been shad-
owed by the untimely death of our colleague, Madame
Berthe Rakotosamimanana in November 2005. Since
then there was not a single primatological conference
without an obituary for Madame Berthe and speakers
expressing their gratitude for all her help, personal and
academic integrity. She was more than an appreciated
colleague and a leading figure in primatology and con-
servation. She cared about people and left lasting traces
not by using her political power but by living her life. A
friend is gone: for us, for the international community,
and for Madagascar as expressed by Ralaiarison Raha-
rizelina Raobivelonoro and Yves Rumpler in their obitu-
aries. But Madame Berthe has prepared her field well.
The smooth transition from her being the "Secrétaire
Général du GERP" to the election of Dr. Jonah Ratsim-
bazafy illustrates the spirit she has left with her col-
leagues. We would like to thank the GERP for its effi-
ciency and congratulate Jonah Ratsimbazafy to this
honour. Also, we welcome Jonah Ratsimbazafy and Ro-
din Rasoloarison as new editors of Lemur News. To-
gether with Randrianarison, Rose Marie they are a
strong team which will help managing and improving
the newsletter. We also welcome Anne Yoder among the
editors. Anne has become the director of the Duke Uni-
versity Primate Center and will continue the good tradi-
tion and dedication of Elwyn Simons and Ken Glander
to lemurs and Madagascar.

Jorg U. Ganzhorn

Professeur Berthe RAKOTOSAMIMANANA

Professeur Berthe RAKOTOSAMIMANANA fut née a
Andasibe (ex- Perinet) le 18 Janvier 1938. Elle a obtenu
son Doctorat de 3¢me cycle de Biologie Animale, option
Anthropologie & I'Université de Paris VII, Faculté des
sciences. A peine revenue au pays en 1967, elle a en-
seigné au Service de Géologie, Faculté des sciences de
I'Université de Madagascar ou elle était chargée des
travaux pratiques et dirigés de Géologie. En 1974, elle a
créé le Service de Paléontologie a la Faculté des Sci-
ences (avec le Professeur Jean Henri Rakotoarivelo), en
le détachant du service de Géologie, et elle fut la coor-
donnatrice des enseignements pratiques et dirigés dans
ce service. Elle obteint son Doctorat d’Etat et Sciences
Naturelles en 1977 suite a des recherches effectuées sur
les hautes terres de Madagascar. L'intitulé de sa these
est: "Diversité anthropologique des isolats des Hautes
Terres de I'Imerina (Madagascar). Confrontations du
biologique et du socia". Deés lors, elle a été le responsable
des enseignements théoriques, pratiques et dirigés en
paléontologie et anthropologie du 1¢r cycle au 32me cycle.
La transformation du Service de Paléontologie en Dé-
partement de Paléontologie et d’Anthropologie Biolo-
gique en 1993, fut en grande partie due a son initiative.
Elle y a alors créé 3 laboratoires (Anthropologie Phy-
sique, Anthropologie Nutritionnelle, Primatologie et
Biologie évolutive). Elle fut le chef de ce département de
1995 a 1998 dates de son admission a la retraite. Mais
elle a été maintenue en activité au département jus-
qu’en 2003.

Les fruits de ses 36 années d’enseignement et de recher-
che au sein de ce département sont nombreux, et pour
ne citer que les étudiants qu’elle a encadrés en 3¢me cy-
cle, 65 ont soutenu leur mémoire de DEA dont 34 en
Anthropologie Biologique, 7 en Paléontologie des Ver-
tébrés et 24 en Biologie évolutive. Par ailleurs, 14 titu-
laires de DEA ont obtenu leur Doctorat de 3®me cycle en
Anthropologie Biologique et 2 d’entre eux ont soutenu
leur These de Doctorat d’Etat, tous sous sa direction. La
veille de sa mort survenue le 29 Novembre 2005, elle
discutait encore avec une candidate qui devrait soutenir
sa these d’état ce mois de décembre.

De 1994 jusqu’a sa mort, Professeur Berthe Rakotos-
amimanana a occupé le poste de Secrétaire Général de
Passociation "Groupe d’Etude et de Recherche sur les
Primate de Madagascar" (GERP), association dont elle
fut l'initiatrice et I'un des membres fondateurs. Elle a
été le secrétaire générale du 172me Congres de la Société
Internationale de Primatologie (IPS) qui se tenait a
Antananarivo en 1998, congres dont elle a dirigé 'orga-
nisation de main de maitre.

Par ailleurs, elle a aussi occupé des fonctions "hauts
emplois de 'Etat". Ainsi de1977 a 1983 elle été Direc-
teur de la recherche scientifique au Ministere de 'En-
seignement Supérieur et de la Recherche Scientifique et
de 1986 21992 elle occupait le poste de Conseiller Tech-
nique non Permanent en matiére de recherche aupres
du Ministere de ’Enseignement Supérieur

Professeur Berthe Rakotosamimanana a été aussi
membre de plusieurs sociétés savantes nationales et
internationales: Académie malgache, projet "Parc na-
tional de Ranomafana", Commission de Survie des Pri-
mates de 'TUCN/SSC, Editorial Board des périodiques
"International Journal of Primatology" et "Lemur
News", Société de Biométrie Humaine, Société d’An-
thropologie de Paris, Association Internationale des
Anthropologistes, Groupement des Anthropologistes de
Langue Francaise (GALF) dont elle a été membre du
Conseil. A cet effet, le professeur Charles Susanne, au
nom du conseil du staff, a proposé le message suivant a
insérer dans cette nécrologie: Le professeur Berthe Ra-
kotosamimanana était de longue date membre du con-
seil du GALF ou elle a joué un réle initiateur non
négligeable, elle était le lien entre les autres natio-
nalités francophones et Madagascar.

Nous pouvons témoigner de ses qualités humaines et
naturellement aussi de ses qualités scientifiques et
nous regrettons tous son déces. Pour Madagascar, pour
le GALF et pour I'anthropologie francophone, nous per-
dons un des collegues les plus éminents et les plus
attachants.

Les qualités de son enseignement ont été largement
reconnues par tous ceux qui en ont profité, aussi bien
dans son contenu que dans sa facon d’enseigner. Et
toutes les personnes qui l'ont connue et ont travaillé
avec elle reconnaissent en elle une personne généreuse,
dynamique, enthousiaste et aimant le travail bien fait.
Elle a consacré sa vie, non seulement & sa famille, mais
aussi aux nombreuses personnes qu’elle a formées et
éduquées, aux travaux de recherche en Anthropologie
et nous pouvons dire que nous avons perdu une grande
personnalité de la nation malgache toute entiére.

Docteur Ralaiarison Raharizelina Raobivelo-
noro

Membre scientifique et membre de Bureau Exécutif du
GERP; ralaiari@yahoo.fr
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Berthe RAKOTOSAMIMANANA est née a Andasibé le
18janvier 1938. Elle a obtenu son Doctorat de 3¢ cycle de
Biologie Animale, option Anthropologie a 1'Université
de Paris VII. Dés son retour a Madagascar en 1967 elle a
enseigné au service de Géologie, Faculté des sciences de
1'Université de Madagascar. En 1974, avec le Pf J.H.
Rakotoanrivelo elle a créé le Service de Paléontologie a
la Faculté des Sciences ou elle enseigna. Apres la sou-
tenance de son Doctorat d'Etat en Sciences Naturelles
en 1977 avec une theése intitulée "Diversité anthropo-
logique des isolats des Hautes Terres de 1'Imerina (Mad-
agascar). Confrontation du biologique et du social", Elle
devient la responsable des enseignements en paléon-
tologie et en anthropologie. L'intérét primatologique du
Pf Rakotosamimanana est apparu tres tot puisque des
son arrivée a Madagascar en 1967 bien qu'elle enseigna
en géologie, elle s'est passionnée pour 1'évolution des
lémuriens. Elle a appliqué ses connaissances des der-
matoglyphes humaines le sujet de sa these d'état a
l'étude de 1'évolution des soles palmaires et plantaires
deslémuriens. Ses résultats ont amené a l'isolement des
lépilemurs dans une famille a part, les Lepilemuridae.
Son investissement dans la Primatologies, en 1'occur-
rence la lémurologie, a été sans cesse croissant. Son
ouverture d'esprit lui a fait trés tot prendre consciences
del'intérét d'associer des étudiants malgaches aux équi-
pes de chercheurs étrangers qui faisaient du terrain.
C'est ainsi que lorsqu'elle occupa des fonctions de res-
ponsabilité au ministere de la recherche, elle assortit
toutes les autorisations de recherche a une obligation
d'emmener des étudiants dans les différentes missions.
Ses étudiants ont ainsi été au contact avec de nombreux
chercheurs et impliqués dans des missions de toutes
nationalités.

Elle signa tres tot des accords de coopération interuni-
versitaires portant sur la recherche en Primatologie et
c'est ainsi que ses étudiants purent bénéficier de bour-
ses d'études, de soutien financier pour la recherche sur
le terrain et de séjours a 1'étranger jusqu'a la conclusion
deleur recherche et a la soutenance de leurs theses de 3¢
cycle et these d'Etat.

Son ouverture d'esprit 1'a poussée a faire acquérir a ses
étudiants des connaissances dans des domaines qui
n'étaient pas de sa spécialité; consciente que les éléves
devaient en savoir plus que leur maitre pour accroitre la
connaissance globale de 1'équipe.

C'est ainsi que nombre de ses éléves se formaient en gé-
nétique, cytogénétique, biologie moléculaire, écologie
des lémuriens, sans oublier bien sur la morphologie qui
était sa discipline et qu'elle dominait parfaitement.
Laliste des accords interuniversitaires et accords de re-
cherche est longue et impliquera la France, Les USA,
I'Allemagne...

La communauté scientifique internationale est una-
nime pour reconnaitre son mérite et sa passion de la re-
cherche et le nom de Microcebus bertae en est 1'illus-
tration.

Son besoin scientifique de s'impliquer dans la recherche
ne s'est pas tari a sa retraite puisqu'elle poursuivit dans
le cadre du GERP ses études sur les lémuriens. D'une
certaine fagon, déchargée de ses obligations administra-
tives, elle a pu participer plus directement a la recher-
che de son équipe dans les différentes études de terrain
en cours consciente de l'importance de la taxonomie
pour la protection des lémuriens.

Sa cordialité était reconnue de tous et sa maison
ouverte. Tous ceux qui ont collaboré avec elle pendant
de longues années ont connu le plaisir de son hospitalité

trés familiale et la qualité de sa table. Les repas étaient
cordiaux et on continuait a table de parler Primatologie,
et ceci d'autant plus que son mari Philibert Rakotosami-
manana était également un expert en Primatologie.
Nous regrettons tous le départ de Berthe Rakotosami-
manana et nous n'avons pas seulement perdu une
grande scientifique, mais une figure attachante sur le
plan humain. Faire une mission scientifique a Mada-
gascar comprenait toujours un rendez-vous chez Mme
Berthe. Pour tous ceux qui l'ont connue, cette étape
manquera.

Yves Rumpler
Université de Strasbourg

NEWS and ANNOUNCEMENTS

Proces verbal de 1a Réunion de P’As-
semblée Générale du GERP

Date: Samedi 21 Janvier 2006

Lieu: Siege du GERP, 34 Cité des Professeurs, Fort
Duchesne, Antananarivo (101)

Horaire de la réunion: de 9 heures 50 minutes a 12
heures 07 minutes

Président de la séance: Dr Rakotozafy Lucien M.A.,
Comité d’Orientation et de Suivi du GERP
Secrétaire de la séance: Randrianarison Rose Marie,
Secrétaire Exécutive du GERP

Ordre du Jour:
» Rapport de I'élection du SG / GERP
» Nomination officielle du SG

Rapport de I’élection du SG /GERP:
L’élection a eu lieu le Vendredi 20 Janvier 2006 de 9
heures A.M. a 16 heures 15 minutes PM au siege GERP,
34 Cité des Professeurs, Fort Duchesne, Antananarivo
(101).
Les membres inscrits dans la liste électorale sont au
nombre de quatre vingt deux (82).
Le dépouillement a débuté & 16 heures 15 minutes PM
et a été assisté par un membre de COS, deux membres
de Bureau, un membre scientifique.
Le Comité électoral a récu deux e-mails qui leur ont
demandé d’attendre les votes venant des USA a cause
du décalage horaire entre USA et Madagascar. Alors, le
Comité électoral fallait attendre jusqu’a 8 heures 55
minutes de la matinée du 21 janvier 2006.

L’effectif des votants a été trente deux (32).

Le suffrage exprimé a été donc de 'ordre de 39,0 %.

Parmi les 32 votants, une personne a donné une

procuration et dix (10) ont voté par e-mail.

Les résultats obtenus ont été les suivants:

» Sept (7) votes, soit 21,9 %, pour Dr Ralaiarison

Raharizelina.
» Vingt cinq (25) votes, soit 78,1 %, pour Dr
Jonah Ratsimbazafy.

Ainsi, ’Assemblée Générale a accepté que Dr Jonah
Ratsimbazafy soit élu au poste du Secrétaire Général du
GERP, pour un mandat de 3 ans.
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Nomination officielle du SG de GERP:

Le COS déclare que Dr Jonah Ratsimbazafy est offi-
ciellement le Secrétaire Général du GERP a partir de la
date du 21 Janvier 2006.

Le nouveau SG du GERP, Dr Jonah Ratsimbazafy, a
prononcé son discours. Il a rappelé que le GERP est une
Association malgache reconnue, tant au niveau na-
tional qu’international grace aux efforts déployés par la
regrettée Secrétaire Générale Pr. Berthe Rakotosami-
manana.

Il veut prendre des dispositions & longue durée pour que
chacun des membres exercera ses potentialités. Il a
souhaité que le GERP accomplisse ses activités de re-
cherches multidisciplinaires avec succes et réussite.
L’assemblée Générale, ainsi que la candidate Dr. Ralai-
arison Raharizelina, ont felicité le Secrétaire Général.
Le COS a demandé au Secrétaire Général, Dr Jonah
Ratsimbazafy, et a la candidate Dr. Ralaiarison Raha-
rizelina de se placer devant le Gateau, et en le décou-
pant ensemble de prononcer un veeux au GERP. Ils
disent que "Hiroborobo hatrany anie ny GERP" ou "Nos
meilleurs veeux pour la prospérité du GERP". Et avant
de prendre le cocktail, 'Assemblée Générale a décidé
d’effectuer les échanges de cadeaux, a 'occasion de nou-
vel an.

Avant de prendre le cocktail, vers 10 heures 18 minutes
AM, le SG a demandé a Andrianasolondraibe Ony de
prononcer une priére pour le GERP.

Alafin de la séance, le Secrétaire Général du GERP, Dr
Jonah Ratsimbazafy, a invité les Membres du COS, les
membres du Bureau et le Responsable financier des
projets, en exercice, d’assister a la réunion qui se tien-
dra le Mercredi 25 Janvier 2006, a 17 heures 30 minutes
PM, au siege du GERP.

La séance est levée vers 12 heures 07 minutes AM.
Nous tenons a vous informer que Docteur Philbert
Rakotosamimanana accepte aimablement que le siege
du G.E.R.P. se situe encore & son domicile au 34, Cité
des Professeurs, Fort Duchesne, Antananarivo (101).

Randrianarison Rose Marie

Secrétaire Exécutive du GERP, 34, Cité des Profes-
seurs, Fort Duchesne, Antananarivo (101),
gerp@wanadoo.mg

GERP et le Reboisement & Bongatsara, 2001. A l'ex-
tréme gauche, la Regrettée Pr. Berthe Rakotosamima-
nana et son époux.

Possibilities for publication

Two new journals might be of interest for general natu-
ral history and conservation oriented papers concerning
Madagascar:

1. Phelsuma is a journal published by the Nature Pro-
tection Trust of the Seychelles, PO Box 207, Victoria,
Mahé, Seychelles. Contact address: jstger-lach@aol.com.

2. Madagascar Conservation and Development
Madagascar Wildlife Conservation and the Jane
Goodall Institute Switzerland have founded the new
journal Madagascar Conservation and Development.
The aims of the journal are to provide a forum for ex-
change of information about all aspects of conservation
and development work in Madagascar and to alert peo-
ple to particular threats to nature and culture as they
arise. The focus of the journal is on scientific articles
such as results of original research, field surveys and
advances in field and laboratory techniques. In addition
the journal publishes informal status reports from re-
search, conservation, development and management
programs and in-field projects in Madagascar along
with interviews and statements from local people and
organisations. The first issue of Madagascar Conserva-
tion and Development will be published in summer
2006. It will be freely available on the internet via the
websites of Madagascar Wildlife Conservation
www.mwec-info.net and the Jane Goodall Institute Switzer-
land www.janegoodall.ch. Copies will be printed for free
distribution in Madagascar and will be available on de-
mand. Further details on the new journal are available
on the same websites or can be obtained by contacting
info@journalmed.net .

Madagasacar Wildlife Conservation Switzerland
c/o Anthropological Institute University Ziirich-Irchel,
Winterthurerstrasse 190, 8057 Ziirich, Switzerland,
Fax: +41 (0)44 635 68 04, contact@mwec-info.net

Jane Goodall Institute Switzerland
Germaniastrasse 51, 8006 Ziirich, Switzerland,
Fax: +41 (0)44 364 27 21, info@janegoodall.ch

Act for Nature

En 2004 I'Organisation Non Gouvernementale Act for
Nature a été créé sous I’égide du Prince Albert II de Mo-
naco. Chaque jour, un grand nombre d’espéces animales
et végétales disparaissent de la planete. Pourtant les
causes de ces extinctions sont souvent identifiées et les
solutions & mettre en ceuvre pour leur sauvegarde ont
déja fait leurs preuves. Dans ce contexte, Act for Nature
élabore des programmes de conservation comprenant
plusieurs volets: 'éducation a la biodiversité, des ac-
tions de terrain pour la conservation des milieux na-
turels et des espéces menacées ainsi qu'une valorisation
de ces actions par l'organisation de différents événe-
ments et opérations médiatiques.

Mission et vision

Mission: Lamission d’Act for Nature est d’agir en faveur
de la conservation des espéces animales et végétales en
voie de disparition et qui figurent sur la "liste rouge" des
espéces menacées de 1'Union Internationale pour la
Conservation de la Nature (UICN).

Slogan: "Protéger la Nature c’est respecter la Vie"

Principes d’action

Une mission de conservation: Grice a une équipe profes-
sionnelle et pluridisciplinaire, Act for Nature s’implique
dans des missions de conservation et des créations de
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projets, inscrivant 'ONG ainsi que la Principauté de
Monaco dans un processus de développement durable
en terme de conservation de la biodiversité.

Un moyen essentiel: la sensibilisation des populations:
La participation et la sensibilisation des populations lo-
cales aux enjeux écologiques sont des éléments essen-
tiels de la conservation des écosystémes. Par des mis-
sions sur le terrain, Act for Nature contribue, en finan-
cant des actions, a I'implication des populations locales
dans la protection et le respect du patrimoine de leurs
régions.

Une action scientifique concréete sur le terrain: Act for
Nature soutient et donne les moyens nécessaires a des
spécialistes qui s’investissent dans des programmes de
conservation a long terme d’espéces animales et végé-
tales menacées d’extinction. En accord avec des insti-
tuts de recherche, des études in situ ou ex situ sont
financées et coordonnées par ’association. Le choix des
programmes est défini par le comité scientifique d’Act
for Nature qui se compose d’experts internationaux.
Une communication médiatique et institutionnelle: La
conservation des espéces menacées passe par l'infor-
mation : quel est 'état général de la diversité biologique,
a quel rythme s’appauvrit-elle, ou constate-t-on les per-
tes et quelles en sont les causes?

Act for Nature s’attache a développer sa communica-
tion, dans le domaine médiatique et institutionnel, a
I’échelle locale, nationale et internationale. Elle im-
plique aussi les jeunes générations dans des projets a
visée pédagogique. Pour atteindre les buts que s’est
fixée Act for Nature, il est essentiel d’obtenir le soutien
de partenaires, des médias et de la société civile afin de
poursuivre et développer ses actions.

Act for Nature: Président: Jean Pierre Pastor;
Directeur: Olivier Arnoult

31 avenue Princesse Grace, 98000 Monaco,
info@actfornature.org, www.actfornature.org

New Studbooks for Lemurs

New studbooks have been compiled for Eulemur coro-
natus, Eulemur macaco flavifrons, and Eulemur rubri-
venter. For information please contact:

Pierre Moisson

Parc Zoologique et Botanique, 51 rue du jardin zoolo-
gique, 68100 Mulhouse, France,

pierre.moisson@agglo-mulhouse.fr

Revision of the IUCN Red List Peti-
tion Process

The ITUCN Red List petitions process has now been re-
vised. A document outlining the full procedure for han-
dling petitions against current listings on the TUCN Red
List of Threatened Species is available on the Red List
pages on the SSC website:
www.iucn.org/themes/ssc/redlistindex.htm.

You will find it in the section "TUCN Red List Process"
within the "Technical Documents":
www.iucn.org/themes/ssc/redlists/petitions.html.

Caroline Pollock, IUCN Red List Programme, 219c¢
Huntingdon Road, Cambridge CB3 0DL, United King-

dom, caroline.pollock@ssc-uk.org; www.iucnredlist.org

Protected area for the Menabe

In March 2006 the minister of environment signed an
arrete creating a protected area for the whole of the
Menabe forests, including Kirindy and Ambadira. The
first phase of protection (meaning no logging, deforesta-
tion or mining) just signed will be formalised once the
management plan is completed later this year.

Frank Hawkins

IPS 2005 Galante Award and Conser-
vation Grants

IPS is pleased to announce the winners of the 2005
Galante Award and Conservation Grants. Information
on the scope of these awards and application procedures
can be found on our website:
pin.primate.wisc.edu/ips/ipsfunding.html>

The winner of the 2005 Galante Award is: Inza Kone -
Laboratory of Zoology, University of Cocody, Abidjan,
Cote-d'Ivoire Centre Suisse de Recherches Scientifi-
ques en Cote-d'Ivoire (CSRS).

The winners of 2005 IPS Conservation Grants are:
Pamela Cunneyworth - Conducting a census of the rare
Angolan Black and white colobus Monkey (Colobus
angolensis palliates): comparing populations over time
in an hyper-hot biodiversity area.

Ilaria Agostini - A population assessment and compara-
tive study of two howler monkeys (Alouatta guariba and
Alouatta caraya) living in sympatry.

Tharcisse Ukizintambara - Status of 1'hoest's monkey
(Cercopithecus lhoesti) in Bwindi Impenetrable Natio-
nal Park, Uganda: Habitat characteristics, edge effects,
intra-specific behavioral ecology and conservation.
Kimberley Williams-Guillen - Survey and Assessment
of Primate Populations in Chococente Wildlife Refuge,
Nicaragua.

Melissa Remis - Assessing Human Impact on Forest
Mammals in the Dzanga-Sangha Reserve, Central Afri-
can Republic.
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ARTICLES

Surveys for lemurs and biodiversity
in the Beakora Forest southeast of
Kalambatritra Reserve, Madagascar

Pascal Rabeson!, Désiré Randrianarisatal, Paul
Rasabo!, Dina Andrianoely!, Georges Razafindra-
koto!, Dominique Razafindraibe!, Loret Rasabo?,
Patricia C. Wright!2

1Centre ValBio, P. O. Box 2, Ranomafana, Ifanadiana,
312 Madagascar, Valbio@wanadoo.com

2Department of Anthropology, Institute for the Conser-
vation of Tropical Environments, Stony Brook, New
York 11794-4364, NY. USA

Key words: Lepilemur nov. sp., Eulemur collaris,
Hapalemur griseus, Cheirogaleus, Avahi laniger, south-
east, Madagascar

Madagascar’s eastern rainforests have been subject to
extensive destruction (Green and Sussman, 1990). Ex-
panding human populations continue to exert pressure
on the remaining forest for agriculture and settlement
(Jernvall and Wright, 1998; Myers et al., 2000; Sussman
et al., 2003). Since 1991 the number of national parks
has expanded from 2 to 18 (Plangap, 2002) and exten-
sive plans for a combination of community management
and protected area management are in process (Durban
Vision, 2003). Although many of Madagascar’s pro-
tected areas have been the focus of long-term intensive
studies and are therefore well-known biologically [e.g.,
Ranomafana National Park (Wright, 1999; Wright and
Andriamihaja, 2002; 2003), Berenty Private Reserve
(Jolly et al., 2002), Beza-Mahafaly Special Reserve
(Sauther et al., 2002; Richard et al., 2002), and Kirindy
Forest (Ganzhorn and Sorg, 1996)] others remain
largely unstudied. It is of immediate importance that ef-
forts be made to directly survey the remaining unpro-
tected and unknown forests, in order to confirm the ex-
istence and abundance of currently endangered rain-
forest species. And it is urgent to use these surveys to in-
fluence policy makers to focus on making these forests
with endangered and new primate species into pro-
tected areas.

Kalambatritra Massif (23°22’S, 46°20’E, summit at
1824 m) is located 110 km south of Thosy, in both Toliara
and Fianarantsoa Provinces, in the region occupied by
the Bara people. Kalambatrita massifforest is unique in
that it lies significantly further west than any compara-
ble rainforest in Madagascar, and straddles the conti-
nental divide between eastern (Ianaivo River) and west-
ern (Thosy) drainages. The Massif is important to con-
servationists on account of the large forest, classified as
mid-elevation evergreen humid forest, ranging in eleva-
tion from around 1000 m to 1750 m. It is remarkable be-
cause it is almost pristine (human population density is
extremely low in this area) and contains some of the big-
gest trees in Madagascar (Irwin et al., 2001). It is also
the most westerly outpost of the Madagascar’s eastern
escarpment forest. Kalambatritra Special Nature Re-
serve (23°15' - 23°29'S, 46°23' - 46°36'E) contains about
half the forests on the Kalambatritra massif, leaving
the remaining forests unprotected.

Five brief expeditions to Kalambatritra Special Nature
Reserve to survey fauna were conducted between 1987
and 1995 (summarized in Irwin et al., 2001). An expedi-
tion organized by P. C. Wright in 2000 and led by Mitch
Irwin and Karen Samonds (Irwin and Samonds, 2002;
Irwin et al., 2001; 2004) surveyed the larger forest block
in the northern half of the reserve (23°21' S, 46°28' E),
which had been neglected by previous surveys. The
team observed no members of the family Indridae in
northern Kalambatritra Special Nature Reserve, and
identified the controversial Eulemur fulvus rufus
(Nicoll and Langrand, 1989) as Eulemur collaris. In ad-
dition the Hapalemur griseus appeared much larger
than Hapalemur griseus at other sites, and the Lepi-
lemur was quite large-bodied with large ears and pecu-
liar toilet habits (Irwin et. al., 2000, 2004). Subsequent
expeditions included a UNESCO World Heritage Nomi-
nation team led by V. Razafindratsia who surveyed the
northern edge of Kalambatritra Special Reserve for 12
days and obtained sightings of the Hapalemur griseus
and Eulemur collaris (Razafindratsita, 2003). In June,
2004 Ed Louis and his capture team took a six day expe-
dition to forest fragments at the edge of western Kala-
mbatritra Special Reserve in collaboration with P.C.
Wright and captured Lepilemur sp. for species determi-
nation by genetic analysis at the Henry Doorly Zoo Cen-
ter for Conservation Genetics.

Following-up on the previous work we surveyed a more
remote area. In this paper we report findings of lemurs
from the southeastern forest, outside Kalambatritra
Special Reserve in Beakora Forest. Special attention
was spent on the species of Lepilemur which may be a
new species (Irwin et al., 2004).

Field site

In January and February, 2005 an ICTE/Central
ValBio team from Ranomafana National Park made an
expedition to the Beakora Forest (Fig. 1). The team
traveled to Fianarantsoa by car 150 km to Thosy, then
by car 118 km to Betroka where gendarmes joined the
team. At the end of the road (25 km) at Ivahona porters
joined, and the group went from Ambatomaity to Amba-
tobe to Amdroizaha to Sahalava (CAMP). Beakora For-
est is overlooking the Ianaivo River, the river which di-
vides Kalambatritra Special Reserve from Midongy du
Sud National Park. Beakora Forest, approximately
9000 ha, is located just south of the Tropic of Capricorn
and is classified as a primary mid elevation humid for-
est. Camp was set up within the Beakora Forest
(23°32.23°S, 46°32.04’E, altitude: 1180 m) below the
Ampandility Mountain, which is 1546 m at its summit
(Fig. 2). From the summit of Ampanidility, a canopy
dominated by rosewood trees (Maka) can be seen in all
directions (P. Rasabo, pers. comm.) as well as Midongy
du Sud National Park to the east. There were 5 clear
streams of 4-5 m in width in the forest study site. Some
of the boulders in the streams are covered with green
moss. The depth of the stream is about 20-50 cm, with a
cobble bottom (not sand) and the riparian vegetation is
pristine. No amethyst, mica or quartz crystal was ob-
served in the streams. Very little bamboo was seen over-
hanging the streams.

Methods

Because no trails existed in the study area, it was neces-
sary to cut trails. A 2-km transect was established.
Standard line-transect census methodology (Struhsa-
ker, 1981; Whitesides et al., 1988; Johnson and Over-
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Fig. 1: Map from satellite photos 2000. with Kalambatri-
tra Special Reserve, Beakora Forest and Midongy Na-
tional Park (adapted from Irwin et al., 2005).

dorff, 1999) was employed. A total of 18 diurnal censu-
ses were conducted, both in the morning (approximately
6:00 to 8:00). In addition, 18 nocturnal censuses (ap-
proximately 18:00 to 20:00) were conducted. For each
census, the following information was recorded: date,
time, trail, census team and weather. For each lemur
sighting, the following information was recorded: Time,
position on trail, species/subspecies, age and sex of each
individual seen, sighting distance, sighting angle (rela-
tive to trail), perpendicular distance (distance from
trail), height, group spread, activity, who detected the
animals, method of detection, and miscellaneous obser-
vations.

Each morning a bird census was conducted by bird ex-
pert Loret Rasabo (total = 18 censuses) along the 2-km
census trail (concurrent with censusing for primates by
other researchers). For each bird detected, the following
information was recorded: Genus, species, method of de-
tection (heard/seen), distance from observer, number of
individuals, and trail location. Additional observations
of birds outside the censuses were recorded and used in
compilations of species lists.

In addition we assessed forest disturbance and hunting
pressure by informal discussions with local villagers,
employed as porters, cooks and guides. All researchers
also reported any signs of disturbance such as tree cut
marks, mammal traps, cattle dung, harvesting of Pan-
danus and Cyperus, cutting of trees for honey, cultiva-
tion of plants and trails for humans (Wright et al., 2005).

Results

Lemurs

The species richness of the lemur com-
munity at Beakora Forest was 8, in-
cluding 2 species of diurnal and 5 spe-
cies of nocturnal lemurs observed. The
traces of aye-aye tooth gnaws on nu-
merous dead tree trunks suggested the
occurrence of Daubentonia madagas-
cariensis. Population densities, extra-
polated from the census trails suggest
that primate densities are lower than
at Ranomafana National Park (Table
1) where the species number is also
higher (8 vs. 12) and includes Propithe-
cus edwardsi, Varecia variegata, Ha-
palemur simus and H. aureus, all spe-
cies not seen at Beakora Forest. Most
densities were similar to northern Ka-

Bekora Forest

Légende

m Chel lieu de province
= Villes principales.
] Zona ou pour
¥, Site potentiel pour aire protégée
Aires protégées existanles

Fig. 2: Location of Kalambatritra Special Reserve, Beakora Forest and
Midongy du Sud National Park, south-eastern, Madagascar.

lambatritra Special Reserve, except
for the high densities of Lepilemur sp.
and absence of Avahi laniger in north-
ern Kalambatritra.

This study verified that Eulemur col-
laris exists in Beakora Forest. Lepi-
lemur sp. was also sighted, but was not
in high population density as seen in
northern Kalambatritra Reserve
(Irwin et al., 2001). One possible rea-
son for the reduced density of Lepi-
lemur sp. in Beakora is the presence of
another nocturnal folivore, Avahi lani-
ger (Ganzhorn, 1989). It is possible
that there are 2 species of Cheiroga-
leus here, one half'the size of the other.
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Irwin and his colleagues (2001) mentioned that the
Hapalemur griseus is larger in northern Kalambatritra
Reserve, and this observation also held for Beakora For-
est.

Avahi: This expedition found a population of Avahi
laniger at Beakora Forest verifying that the family
Indridae is not absent from the Kalambatritra Massif,
as was hypothesized (Irwin et al., 2001). Avahi laniger
was sighted in groups of 2-3. An infant about 3-4 months
old was seen riding on its parent’s back. There was no vi-
sual indication that this woolly lemur was a different
species, and the body mass was similar to the animals
found in Ranomafana National Park (900 g).
Cheirogaleus had the highest density of any lemur
sighted (Table 1). Group size ranged from 1-3 with pairs
or groups of three sighted 30 % of the sightings. Identifi-
cations are difficult in the dark, but there may be two
species, one brown (Cheirogaleus major), and one gray
and half the body mass (Cheirogaleus sp.).
Daubentonia: Definitive aye-aye marks on dead logs
suggested that aye-ayes existed, even if not observed.
Eulemur: Eulemur rubriventer was never sighted at
Beakora Forest, and this is further evidence that its
geographic range stops at the Mananpatrana River
(Irwin et al., 2005; Mittermeier et al., 2006). Neither
Eulemur albocollaris nor E. fulvus rufus were sighted in
Beakora Forest. Eulemur collaris is found at about the
same population densities (12/km?2) at Beakora Forest
and in northern Kalambatritra Special Reserve
(14/km?) (Table 1). All males observed had bright chest-
nut orange beards, and all females had gray heads. Sev-
eral groups had a 4-5 month old offspring. Group size
ranged from 1-5 individuals.

Table 1: Lemur population densities (ind./km?2) at Bea-
kora Forest compared to similar genera at Kalamba-
tritra Reserve, northern region (Irwin et al., 2004,
2005), and Ranomafana National Park RNP (Irwin et
al., 2000). It should be noted that the RNP list is a sub-
set of the 12 species present.

tured and measured with analysis of DNA for taxo-
nomic assessment. Group size ranged from 2-4 individu-
als.

Lepilemur sp. was sighted 8 times during nocturnal sur-
veys and never during the day. Single animals were
seen in 6 sightings and twice 2 animals were sighted
within 5 m of one another. Lepilemur heights ranged
from 4-20 m with most being at 12 m. Lepilemur sp. was
observed in its sleeping hole which was 4 m high, with a
hole diameter of 4 cm in a large Tambourissia sp. tree
(Monimaceae). Along the stream where the Lepilemur
sleeping site was observed , there were big trees includ-
ing Rahiaka (Chrysophyllum boivianum), Halampona
(Malvaceae), Dombeya, Rotra (Eugenia sp.) Harongana
(Harungana sp.) Ramiandriona (Dilobia sp.). A Lepi-
lemur sp. infant of about 3-4 months of age was also seen
alone on a branch, not vocalizing. During the census
walks, three times there were 2 Lepilemur individuals
together. However, densities of Lepilemur were not as
high as observed in northern Kalambatritra Reserve
(72/km?2). The Lepilemur seen in Beakora appeared as
large as that described from northern Kalambatritra
(Irwin et al., 2004). The body mass of this species of
Lepilemur captured by Ed Louis was 1.8 and 1.9 kg,
which is more than twice the body mass of Lepilemur
seali from Ranomafana and four times larger than the
species directly west Lepilemur leucopus.

Microcebus: All Microcebus encountered appeared to be
Microcebus rufus and were found at low population den-
sities (6 ind/km2). This is not unexpected, as mouse le-
murs usually are at low densities in large climax, pris-
tine forest areas (Atsalis, 1998).

Birds

Loret Rasabo identified 52 species of birds (Table 2). The
Madagascar Red Owl (Tyto soumagnei) was not ob-
served. Almost all of the species are endemic and some
of the species are restricted. The Madagascar Flufftail
(Sarothrura insularis), generally considered a savan-
nah-dwelling bird, was encountered deep within the for-

Hapalemur griseus: The taxonomic status of the H.
griseus encountered at Beakora Forest remains uncer-
tain. The body size of these bamboo lemurs is larger, es-
timated at over 1.5 kg, and some of the stalks of bamboo
were consumed in a way that suggests Hapalemur
simus. But no H. simus were ever seen, and H. griseus
was sighted near these bamboo stalk traces. It is strong-
ly suggested that this population of H. griseus be cap-

Beakora | Kalamba- | RNP est on several occasions during the bird censuses
tritra Table 2: Beakora Forest bird list (52 species)
aple 4: beakora rores 1rd 118 species).
Eulemur collaris 12 14 P
E. fulvus rufus 33 Scientific name Common English name
Hapalemur griseus 11 2 20 Accipiter hensti Henst’s Goshawk
Avahi laniger 9 18 Alectroenas madagascariensis |[Madagascar Blue Pigeon
- Asio madagascariensis Madagascar Long-eared Owl
Cheirogaleus sp.1 32 Atelornis crossleyi Rufous-headed Ground Roller
Cheirogaleus sp. 2 6 Atelornis pittoides Pitta-like Ground Roller
Cheirogaleus major Zirer;leei?e%é:Phy Hastrephus) Grey-Crowned Greenbul
Lepilemur sp. 6 72 i (=
P. P : Bernieria (=Phyllastrephus) Long-Billed Greenbul
Lepilemur seali 1 mad‘?g‘{sca’“ Lensts
Microcebus rufus 100 ZB;SQZ;?;? (=Phyllastrephus) Spectacled Greenbul
Microcebus sp. 6 6 Buteo brachypterus Madagascar Buzzard
Daubentonia Calicalicus madagascariensis |Red-tailed Vanga
madagascariensis + + + Cisticola cherina Madagascar Cisticola

Copsychus albospecularis Madagascar Magpie Robin

Coracina cinerea Madagascar Cuckoo Strike

Coracopsis nigra Lesser Vasa Parrot

Coracopsis vasa Greater Vasa Parrot

Coua caerulea Blue Coua

Coua reynaudi Red-Fronted Coua

Crossleyia xanthophrys Yellow-Browed Oxyllabes

Cyanolanius madagascarinus |Madagascar Blue Vanga

Dicrurus forficatus Crested Drongo

Dromaeocercus brunneus Brown Emutail
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Common English name
Broad-billed Roller

Scientific name
Eurystomus glaucurus
Foudia omissa Forest Fody
Hartertula flavoviridis Wedge-Tailed Jery
Hypsipetes madagascariensis |Madagascar Bulbul

Madagascar Pygmy
Kingfisher

Madagascar Cuckoo-Roller
Crested Ibis

Crossley’s Babbler
Madagascar Wagtail
Souimanga Sunbird
Common Sunbird-Asity
Stripe-Throated Jery
Common Jery

Green Jery

Madagascar Brush Warbler
Common Newtonia
Helmeted Guinea Fowl
Madagascar Scops Owl
White-throated Oxyllabes
Velvet Asity

Nelicourvi Weaver
Madagascar Harrier Hawk

Ispidina madagascariensis

Leptosomus discolor
Lophotibis cristata
Mystacornis crossleyi
Motacilla flaviventris
Nectarinia souimanga
Neodrepanis coruscans
Neomixis striatigula
Neomixis tenella
Neomixis viridis
Nesillas typica
Newtonia brunneicauda
Numida melleagris
Otus rutilus

Oxyllabes madagascariensis
Philepitta castanea
Ploceus nelicourvi
Polyboroides radiatus

Pseudobias wardi Ward’s Flycatcher
Pseudocossyphus sharpei Forest Rock-Thrush
Randia pseudozosterops Rand’s Warbler
Sarothrura insularis Madagascar Flufftail

Madagascar Turtle dove

Madagascar Paradise
Flycatcher

Tylas Vanga
Hooked-billed Vanga
Madagascar White-eye

Streptopelia picturata

Tersiphone mutata

Tylas eduardi
Vanga curvirostris
Zosterops maderaspatana

Human Disturbance

Beakora Forest is remote and distant from any human
encroachment. Signs of forest disturbance were non-ex-
istent except for ancient sacred tombs near the forest
edge found near the campsite. The local people from the
nearest village could not answer any questions about
the forest or access to the forest, indicating that they
didn’t know the forest. Elders in informal interviews
said the people do not hunt in this forest. There was only
one narrow trail found and a local guide said it was used
by cattle rustlers in the past. No cut marks, signs of ex-
traction of forest products, snares or any other indica-
tion of human disturbance was found. The abundance of
large rosewood trees (Maka: Weinmania) and many spe-
cies of more than 80 cm diameter at breast height in-
cluding Rahiaka (Chrysophyllum boivianum), Halam-
pona (Malvaceae), Dombeya, rotra (Eugenia sp.), and
ramiandriona (Dilobia sp.) suggested no timber exploi-
tation (Paul Rasabo, pers. comm.). Even the harongana
trees were large with more than 30 cm dbh. The abun-
dance of trees with honey bee hives was another strong
indicator that humans were not exploiting this forest in
any way.

Discussion

This report presents results from the first expedition to
Beakora Forest south east of Kalambatritra Special Re-
serve and west of Midongy du Sud National Park. In
this 9000 ha of pristine rain forest we found over 400
species of plants (many new to science), 8 species of le-
murs, at least 52 species of birds and a high diversity of
insects, reptiles and amphibians. There are possibly a
new species of Cheirogaleus and Hapalemur, as well as
Lepilemur and these species should be captured for
morphometric and genetic analysis for confirmation. It

is interesting that Avahi laniger is found in this forest,
but not in northern Kalambatritra Reserve, and that
the Lepilemur populations in Beakora Forest are much
lower. This gives further evidence to Ganzhorn’s hy-
pothesis that there is competition between these two
species (Ganzhorn, 1989). This species of Lepilemur is
the largest of any species yet described, and there
should be follow-up research on behavioral ecology. Our
observations of an independent young Lepilemur sug-
gests that infants are born in September-October.

The results of this inventory of Beakora Forest provide
justification that this unprotected forest should become
a protected area in the future, as it is one of the last re-
maining undisturbed rain forests of Madagascar and is
protecting many possibly new species of primate (Jern-
vall and Wright, 1998). One suggestion is to double the
size of Kalambatritra Special Reserve to include these
southern and eastern forests. The second possibility is
to gazette Beakora Forest separately as a new National
Park or separate protected area. We suggest that Bea-
kora Forest become a part of the Durban Vision of ex-
panding the protected areas of Madagascar by three
times proposed by President Ravalomanana (Econo-
mist, 2005).
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Inventaires des Lémuriens noctur-
nes dans la forét pluviale de Maromi-
zaha (Est de Madagascar)
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Mots-clés: Inventaire, Forét pluviale de Maromiza,
lémuriens, nocturnes, distribution

La forét pluviale de Maromiza occupe une position pri-
mordiale au sein du corridor Andasibe-Mantadia-Zaha-
mena due au faite a sa position géographique entouré
par les autres foréts a savoir la forét d’Analamazaotra a
Pouest, la forét de Vohidrazana au Sud-Est, et les foréts
d’Ambato et Mantadia au Nord (Fig. 1 et 2). De ce fait,
les foréts d’Analamazaotra-Maromiza-Vohidrazana
sont facilement reliées, ce qui rendra aisément les
échanges des faunes entre les différentes foréts
assurant ainsi la viabilité et la conservation des diffé-
rentes especes. L’objectif de cette étude était de réper-
torier les différentes especes de lémuriens nocturnes
dans la forét pluviale de Maromiza.

atraka

| E—
te d’étude (source NAT).

Fig. 1: Localisation de si

Site d’étude

La forét pluviale de Maromiza (altitude 1020 m,;
18°57°59,1"S, 48°27°50,8"E) se trouve dans la commune
rurale d’Andasibe, sous-préfecture de Moramanga, ré-
gion d’Alaotra Mangoro, a environ 130 km au Nord-Est
de la capitale de Madagascar. Plus précisément, elle se
situe a 3 km du croisement de la route vers Andasibe en
suivant la route nationale No. 2.

La forét de Maromiza a une superficie de 1600 ha dont
820 ha sont encore intactes, alors que les 360 ha sont
plus ou moins perturbées et les 420 ha qui restes sont
des "savoka". Le statut de Maromiza reste encore dom-
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The dragon tree rain forest
of Maromizaha (Andasibe)
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Fig. 2: Carte de localisation (source NAT).

aniale mais cette forét est sous la gérance de 'ONG NAT
(Stiftung Natur-und Artenschutz in den Tropen: Fon-
dation pour la protection de la nature et des espéces
tropicales ; Zimmermann et Randrianambinina, 2005).
Des inventaires de lémuriens nocturnes ont été effec-
tués pour la premiere fois pendant la saison d’hiver
(durée de l'étude: 03.05.-04.06.05; 13.06.-07.07.05;
17.07.-03.08.05).

Méthodologie

1. Recensement par observation directe

Le recensement des espéces de lémuriens nocturnes a
été fait soit par observation directe, soit par vocalisa-
tion. L’observateur emprunte une piste de 1 km (a une
vitesse moyenne de 0,7 km/h) préalablement élaborée et
mesurée par la Fondation NAT. Nous avons travaillé
sur deux pistes (piste arbre dragon et piste quatre
chemins-Ambodipaiso) et tout au long de cette observa-
tion, deux personnes ont pris part dans chaque piste
dont 'une assurait 'observation du coté gauche, alors
que lautre personne faisait attention ceux qui sont a
droite de la piste. L’observation nocturne se faisait en-
tre 18h30 a 20h. Avec une lampe frontale de faible
intensité, on repere facilement les Iémuriens nocturnes
et ceci due au faite au reflet lumineux de leurs yeux.
Une fois repéré, une autre lampe beaucoup plus puis-
sante (maglite) a été utilisée pour l'identification de
Pespeéce. A chaque parcours d’observation, nous avons
focalisé sur les informations suivantes : 'heure, position
de observateur par rapport & I'individu, nombre d’indi-
vidu observé, distance entre 'observateur et ’animal,
hauteur, angle, le comportement de ’animal au moment
de l'observation et I'espece. Chacune des pistes a été
parcourue 6 fois en tenant compte de changer le sens

*) slighty degrated forest, reserved for ecotourism

pendant les six passages pour bien détecter la présence
ou non des espéces de lémuriens.

Le nombre moyen calculé pour chaque espéce sera
donné par la formule: N = [(No/6) + (Nw/6)] / 2;

Nm: moyenne du nombre d’individus recensés par km;
Na: nombre total d’individus recensés pour une espece
durant 6 recensements sur la piste A; Np: nombre total
d’individus recensés pour une espéece durant 6 recense-
ments sur la piste B.

2. Enquéte effectués auprés des villageois et des guides
touristiques locaux

Afin de compléter les informations sur la présence éven-
tuelle des especes de lémuriens nocturnes a Maromiza,
nous avons questionné les villageois et les guides. Pour
cela, nous avons leurs montré des photos d’especes de
lémuriens nocturnes qui pourraient étre probablement
présentes dans cette zone.

Résultats et Discussions

La forét pluviale de Maromizaha abrite 6 espéces noc-
turnes de lémuriens. Microcebus rufus (Cheirogaleidae)
décrit maintenant sous le nom de Microcebus lehila-
hytsara (Kappeler et al., 2005) a été recensée malgré le
faite que nous avons effectué cette étude pendant
Ihiver. Une étude sur cette espéce a été faite par Ran-
drianambinina en 1999 dans le Parc de Mantadia et
d’apres cette étude, les adultes chez Microcebus lehila-
hytsara diminuent considérablement leurs activités du-
rant quelques temps pendant la période d’hiver (Ran-
drianambinina et al., 2003).

Avahi laniger (Indridae) a été observée deux fois seule-
ment dans le site. Il est facilement remarquable avec la
ligne blanchéatre qui existe sur la cuisse ainsi que ses
oreilles un peu-courtes par rapport au Lepilemur. Lepi-



Lemur News Vol. 11, 2006

Page 11

lemur microdon ou mustelinus (Lepilemuridae) a été
recensée et capturé dans cette zone. Contrairement aux
autres especes de Lepilemur de la région Ouest et
Nord-Ouest de Madagascar, aucune vocalisation de
cette espece n’a été entendue durant cette étude. Cela
peut étre due a ’'abondance tres faible du Lepilemur a
Maromiza entrainant ainsi la rareté des contactes entre
les individus. L’espece Daubentonia madagascariensis
(Daubentoniidae) pourrait étre présente dans la forét de
Maromiza. Des marquages laissés par cette espece ainsi
que 'enquéte effectuée aupres des guides nous a permis
d’avancer cette hypothése. Théoriquement si on regarde
laire de distribution de cette espeéce, elle pourrait ob-
server dans cette zone (Mittermeier et al., 2006). Chei-
rogaleus major (Cheirogaleidae) n’a pas été observée ni
recensée méme si sa présence est fortement confirmée
dans le site par les guides et les villageois. Cela est
strement du a la période d’inventaire car les Cheiro-
gales hibernent pendant la saison d’hiver et restent
ainsi difficiles a observer pendant cette période. La
présence d’Allocebus trichotis (Cheirogaleidae) dans la
forét de Maromiza a été confirmée par les guides. Cette
espece nocturne fait partie des especes de lémuriens
tres rares dont nombreux chercheurs ont pensé qu’elle a
été totalement disparue de la forét de l'est avant sa
redécouverte dans la forét de Vohidrazana (Rakotoari-
son et al., 1996).

Tableau 1: Moyenne du nombre d’individus recensés
par km dans la forét pluviale de Maromizaha.

Especes Forét de
Maromizaha

Microcebus lehilahytsara 3,41
Lepilemur spp. 0,74

Avahi laniger 0,33
Allocebus trichotis (+)
Cheirogaleus major (+)
Daubentonia madagascariensis (+)

(+): présence effective d’apres les guides et les villageois

Tableau 2: Moyenne du nombre d’individus recensés
par km dans la forét d’Ankarafantsika et d’Andranove-
lona/Madirovalo (Rasoloharijaona et al. 2005)

Espeéces Ankara- |Andranovelona/
fantsika Madirovalo

Microcebus spp. 4,00 7,33

Lepilemur spp. 0,97 2,00

Avahi occidentalis 1,93

Conclusions

Selon notre étude la forét pluviale de Maromiza abrite 6
espeéces nocturnes de lémuriens. On note aussi la pré-
sence des 4 espéces strictement diurnes, a savoir Indri
indri, Propithecus d. diadema, Eulemur rubriventer et
Varecia v. variegata et 2 espéces cathémérales, a savoir
Eulemur f. fulvus et Hapalemur g. griseus. Une autre
forme de Hapalemur qualifiée de nouvelle aurait été
observée dans I'Est de Maromizaha (Rakotosamima-
nana et al., 2004). La présence de la Fondation NAT qui
geére la forét de Maromizaha aurait apporté sans doute
des retombées bénéfiques non seulement sur les 1ému-
riens nocturnes mais aussi les diurnes. Cette diversité
de lémuriens dans la forét de Maromizaha constituera

ainsi un potentiel écotouristique tres élevé de ce site. De
ce fait, il est primordial de mettre en place un pro-
gramme de conservation qui assurera un avenir pro-
metteur non seulement aux especes faunistiques et
floristiques dans ce merveilleux écosystéeme forestier
mais aussi aux villageois environnants.
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 In memoriam

Perrier’s sifaka (Propithecus perrieri; Fig. 1), one of the
most endangered and least-studied lemur species, only
remains in a small and already highly fragmented area
of dry forest in northern Madagascar. Formerly re-
garded as a subspecies of Propithecus diadema, the
taxon was recently elevated to full species status
(Mayor et al., 2004). It inhabits the Analamerana Spe-
cial Reserve and the Andrafiamena hills (Petter et al.,
1977; Tattersall, 1982; Hawkins et al., 1990). Whereas
the species has once been reported to occur in the Anka-

|
4

"

Fig. 1: Perrier’s sifaka (Propithecus perriert).
Photo: Russell Mittermeier

rana Special Reserve, Banks et al. (in press) as well as
Rasoloharijaona et al. (2005) did not find it there in
2003/2004. Overall population size is estimated to be be-
tween 100 and 1,000 individuals (Mittermeier et al.,
2005, 2006; Banks et al., in press). The most recent esti-
mate is provided by Banks et al. (in press), who predict
that there are 915 black sifakas remaining with an ef-
fective population unlikely to exceed 230 individuals.
Perrier’s sifaka is threatened by hunting, selective log-
ging, habitat destruction to make way for agriculture
and pasture for livestock, as well as mining for gem-
stones. It was assessed Critically Endangered (CR
C2all) at the most recent IUCN Red List assessment in
April 2005 on the basis of its very small population size
and the continuing decline in numbers. The species was
recently found to also occur in a corridor of forest be-
tween Analamerana and Ankarana as well as in the
Andavakoera Classified Forest. For the latter two ar-
eas, protection measures are urgently needed.

In 2005, a group of interested parties headed by the Mo-
naco-based NGO Act for Nature and the Groupe d’Etude
et de Recherche sur les Primates de Madagascar (Uni-
versité d’Antananarivo) decided to implement a conser-
vation and research programme for Perrier’s sifaka in
northern Madagascar. The goals of this programme are
on the one hand to achieve a sustainable conservation of
P. perrieri in at least one of the major areas of reparti-
tion of the species which are currently without any de-
gree of protection, on the other hand to gain scientific
knowledge of P. perrieri directly relevant to effectively
planning and carrying out such conservation measures.
Here, in the first phase of the programme precedence is
given to questions relating to the effect of habitat de-
struction and fragmentation on the species as well as to
its feeding ecology.

Programme objectives

Perrier’s sifaka is, alongside the silky sifaka (Propi-
thecus candidus), considered to be the rarest sifaka spe-
cies, and the precise limits of its very small distribution
area are not known (Tattersall, 1982; Mayor and Leh-
man, 1999; Mittermeier et al., 2006), nor its biogeo-
graphy and chorology which could explain its present
limited range. Most of the remaining population is
thought to occur in the 34,700 ha Analamerana Special
Reserve, situated at 12°44’S and 49°44’E, 36 km south-
east of Anivorano-Nord in the autonomous province of
Antsiranana (Nicoll and Langrand, 1989; Ganzhorn et
al., 1996/1997). However, Banks et al. (in press) calcu-
lated that 26 % of the total remaining population of P.
perriert is found in areas without any protection, partic-
ularly in the forest corridor between the special re-
serves of Analamerana and Ankarana. According to the
same authors, one third of these approximately 240 ani-
mals are living in forest fragments of less than 1 km?2.
Given the low densities of Perrier’s sifakas of 3-4 indi-
viduals/km? reported by Petter et al. (1977) and Banks
et al. (in press), it is obvious that none of these small
fragments can harbour a self-sustaining population of
the species. Mayor and Lehman (1999) report that, un-
like other sifakas, Perrier’s sifakas regularly come to
the ground to cross large stretches of savannah between
forest patches. It would therefore be of value to the con-
servation of P. perrieri to investigate how well the le-
murs are able to utilise the matrix surrounding the for-
est fragments (matrix-tolerant species; Laurance and
Bierregaard, 1997) and to disperse between these frag-
ments.
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Fig. 2: Distribution area of Propithecus perrieri and Propithecus tatter-

salli in northern Madagascar. Map: Lucienne Wilmé

Although Bankset al. (in press) provide a reasonable es-
timate of the remaining P. perrieri population, there is,
to date, no information on the number of groups and the
size of the forest fragments these groups inhabit. Know-
ledge of these aspects will provide a basis for conserva-
tion measures to be carried out on. It will furthermore
constitute a first step of a larger study on the effects of
habitat fragmentation on Perrier’s sifaka.

Perrier’s sifaka lives in groups of 2-6 individuals which
occupy home ranges of up to 30 ha (Meyers and Ratsi-
rarson, 1989; Mayor and Lehman, 1999; Mittermeier et
al., 2006). In their two-month study of 2 P. perrieri
groups in Analamerana, Lehman and Mayor (2004)
found that the sifakas mainly fed on leaves (45-55 %),
flowers (26-29 %) and fruits (15-20 %). The two studied
groups exploited a total of 28 and 35 different plant spe-
cies, respectively. Of all recorded activities of the stud-
ied animals, 28 % were devoted to feeding. So far, no sys-
tematic long-term study of the feeding ecology of P.
perrieri has been carried out. From the conservation
perspective it is necessary to study how the animals
cope with the destruction of their original food resources
and how well they are able to exploit new resources such
as second growth plant species generated through edge
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gramme to directly link as many incomes
of the locals as possible to the conserva-
tion of the sifakas and their habitat. This
can be achieved by employing people as
guides or park rangers, but also by en-
hancing ecotourism or having people
plant and manage fruit tree corridors be-
tween forest fragments.

Implementation

The studies on the effects of habitat frag-
mentation on P. perrieri as well as on the
feeding ecology of the species, briefly out-
lined above, should be part of a long-term
action plan for the conservation of
Perrier’s sifaka in its original habitat in
northern Madagascar. Part of this plan
is to establish a field research station in
one of the major repartition areas of the
species that do not yet receive any pro-
tection (i.e. the corridor between Anka-
rana and Analamerana special reser-
ves). The station will be used by both re-
searchers and conservationists con-
cerned with Perrier’s sifaka or other pro-
jects relevant to species or habitat con-
servation to be carried out in the area.
Considering the biodiversity and the
high degree of endemism within northern Malagasy
habitats, the programme described above should be able
to promote research and conservation in the entire
northern region, including a botanical inventory as well
as studies on sociocultural aspects. Special attention
will be given to a public awareness component to be em-
phasized as part of the programme.

The conservation and research programme for Perrier’s
sifaka was officially launched on March 21, 2006 with a
gala ceremony under the patronage of HSH Prince Al-
bert IT of Monaco. The establishment of a research sta-
tion and the onset of the research work are scheduled for
mid 2006. Initial funding will be provided by the govern-
ment of Monaco, Act for Nature, Conservation Interna-
tional, Westfélische Gesellschaft fiir Artenschutz, Zoo-
logische Gesellschaft fiir Arten- und Populationsschutz
and Jardin Zoologique et Botanique Mulhouse-Sud Al-
sace.
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Here we present the first lemur survey conducted in the
forest of Anka, a semimontane rainforest area located in
the southern sea-side part of the Vohimena Mountains
and included in the classified area Tsitongambarika I.
The estimated densities of the lemur species encoun-
tered during the survey (Eulemur collaris, Avahi lani-
ger, Cheirogaleus spp., Microcebus rufus) appear to be
at the upper end of the values for the southeastern rain-
forest and, in some case, similar to the high densities re-
corded in the littoral forests close to Fort-Dauphin.
Knowing the relative density of lemurs in different for-
est sites of the Fort-Dauphin region can help to under-
stand the complex migration dynamics of predators
(fossa)in the area. In fact, from a fossa's perspective, the
forests of Andohahela, Anka and Mandena may be part
of "meta-forest" since they are able to move from one site
to another within their home-range: the fossa may fol-
low a "density gradient" of the favourite preys when
prey population falls under a sustainable threshold.

The parcel 1 of Andohahela National Park represents
the largest rainforest area in South-East Madagascar
and it should be protected from increasing hunting and
logging pressure (Fenn, 2003). However, in Andohahela
hunting and logging pressures are far from being elimi-
nated, even in the sites controlled by ANGAP (Rasoari-
manana, 2005). In this situation, it is of crucial impor-
tance to assess the biodiversity value and the human
impact on the buffer areas around the national park.
While the mountain rainforests are still relatively un-
disturbed due to their inaccessibility, the semimontane
and low-altitude habitats are exposed to higher rates of
deforestation and deserve urgent investigation and con-
servation efforts. Indeed, Cornac et al. (2003) detected
both recent and older disturbance in the low-elevational
part of the Andohahela protected area.

The forest of Anka (Fig. 1) is located in the southern
sea-side part of the Vohimena mountains. This semi-
montane rainforest is included in the classified forest
area called Tsitongambarika I. It is connected with the
parcel 1 of Andohahela via the Manangotry corridor.
Being not officially protected, hunting and logging lev-
els are supposed to be higher compared to the protected
areas. However, the two villages of the fokotany of Anka
established an agreement to manage the forest, thus a
partial protection against illegal activities is in prog-
ress. No survey had been conducted in the forest of Anka
yet. Surveys seemed necessary as people of Anka re-
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ported the sighting of black lemurs similar to Eulemur
collaris.

Andohahela

Z

FORT-DAUPHIN

10 km
_

Fig. 1: Location of the forest of Anka (survey site) and of
other forest sites in the Fort-Dauphin region.

Together with the adjacent Andohahela rainforests, the
littoral forests of Mandena and Sainte Luce are also
close to the Anka forest (Mandena and Anka are less
than 4 km apart). In 2000, 28 individuals of Eulemur
collaris were translocated to the Mandena fragments
M15/M16 (protected by QMM conservation programs)
from the nearby forest fragments M3/M4 before their
disappearance (Bollen and Donati, 2006). Over the last
two years, at least 7 fossas (Cryptoprocta ferox), the
largest lemur predator, entered the Mandena area,
where it had not been reported before (Donati et al., sub-
mitted). It has been suggested that the fossas came from
the Anka region, the closest large forest block to Man-
dena. In general, predator density is related to preys
(Ricklefs, 1990). Consequently, the evaluation of the
density of lemurs in the Anka forests can help to under-
stand the possible migration dynamic of predators (such
as fossas) within forest sites that are as close to one an-
other as the Mandena fragments and the Anka forests.
Lemur censuses were conducted in the forests of Man-
dena, Sainte Luce, and Andohahela (Feistner and
Schmid, 1999; Andrianjazalahatra, 2000; Donati, 2002;
Andrianasolo, 2004; Rakotondranary, 2004; Rasoari-
manana, 2005; Norscia, 2006).

Here we present the results of a preliminary survey in
Anka, comparing the estimated density of different le-
mur species with those reported for other sites of the
Antanosy region (Andohahela, Mandena, and Sainte
Luce) and evaluating the possible consequences on for-
est ecology.

Methods

The survey presented here was conducted in the forest
of Anka (24°57’S, 46°56’E) during 4 days in November,
2004. The habitat is semimontane rainforest and the
survey altitude varied from 50 to 200 meters. Major tree
taxa included Uapaca, Canarium, Syzigium, Dypsis,
Tambourissa. The forest was expected to host at least
the following lemur species: Microcebus rufus, Cheiro-
galeus spp., Avahi laniger, Hapalemur meridionalis
and Eulemur collaris.

During daytime, one transect of 2.0 km and 2 transects
of 4.5 km were performed in the southern side of the
Anka forest (the best preserved part), while one walk of
about 6.5 km was taken in the northern part of the for-
est. During the night, three 500 m transects were
walked in the southern part of the forest to obtain a first
estimate of the density of nocturnal lemurs. Steep to-
pography and time constraints precluded the possibility
of using straight line transects. When possible, we used
existing trail systems crossing various microhabitats
and altitudes. All transects were walked with an aver-
age speed of 700-800 m per hour.

Lemur density per species was estimated as the average
of the densities calculated for each walk. The den-
sity/transect was calculated as the number of individu-
als encountered during each walk/the total surface cov-
ered. The total surface was obtained as follows: 2*(aver-
age distance of animals from the trails)*(trail length).

Results

The low-altitude portions of the Anka forest are "cor-
roded" by logging and slash and burn (Fig. 2) even
though the remaining area is occasionally patrolled by
agents coordinated by the two villages of the fokotany of
Anka. The tavy are mainly used to grow manioc, while
the selective logging seems to be focused on Dypsis spp.
It was beyond the goal of our survey to provide an accu-
rate estimate of forest cover. However, we observed that
the remaining patches appear to be clearly limited on
the hilltops, while the bottom of the valley was com-
pletely deforested by cutting. Indeed, local people re-
ported that only few years ago the forest was much
closer to the villages. Instead, at higher altitudes the
forest cover appears to be continuous and connected to
the block of Ivorona and Manantately, to the western
and southern directions, respectively.

No melanistic individual of Eulemur collaris was seen
during the census and interviews with local people re-
vealed that last sightings dated back to the 80s. More-
over, even if suspected to occur in the area, the presence
of Hapalemur meridionalis was not noticed during this
survey. Individuals of Eulemur collaris, Cheirogaleus
spp, Avahi laniger, and Microcebus rufus encountered
during the walks could be counted and their estimated
density in the forest was evaluated (Table 1).

When encountered, some groups of E. collaris fled im-
mediately while others reacted with alarm calls. It is
difficult to estimate the level of hunting pressure in the

< Te L -

Fig. 2: Deforestation in the forest of Anka (photo by Ivan
Norscia).
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Table 1: Mean number of sightings per trail and mean detection distances
(m) (= standard deviation). Mean detection distances are given perpen-

dicular to the trail.

management may have produced im-
mediate benefits for lemur populations
(better protected), regardless of the of-
ficial conservation status of the area.

area. During our visit, we did not notice the presence of
tandroho, the typical Eulemur traps used by the Anta-
nosy people for this species. However, based on the in-
formation provided by the local guides hunting is ongo-
ing in this forest.

The estimated density of E. collaris in Anka is higher
than the densities reported in the parcel 1 of the Ando-
hahela National Park (Table 2) and in other rainforests
of southeastern Madagascar (0.11/ha; Johnson and
Overdorff, 1999). Conversely, E. collaris density in
Anka seems lower than in Sainte Luce and comparable
to the one reported in the fragments M15-M16 of Man-
dena (Table 2).

Table 2: Lemur densities (mean individuals/ha) in
Anka, Andohahela, Mandena and Ste Luce.

Anka! Ando- Mandena3| Ste.
hahela2 Luce!
Cheirogaleus spp. | 2.82 1.17 0.80 12.00
Microcebus rufus | 3.16 1.41 6.80 3.00
Avahi laniger 0.95 0.66 1.02 3.00
Eulemur collaris | 0.15 0.08 0.19 0.38
1Present data; 2Rasoarimanana (2005), Feistner and Schmidt
(1999); 3Norscia (unpublished data), Donati et al. (submitted);
4Donati (2002), Norscia (2006, unpubl. data).

The estimated densities for the nocturnal lemurs Avahi
laniger, Microcebus spp. and Cheirogaleus spp. seem to
be higher in Anka than in Andohahela (Table 2). The es-
timated density of A. laniger in Anka is quite similar to
the density found in Mandena (M15-M16), while it is
three times lower than the density found in Ste Luce.
Instead, the estimated density of Cheirogaleus spp.
seems to be much higher in Anka than in Mandena,
while, again, Ste Luce show the highest value. Finally,
the density of Microcebus spp. is similar in Anka and
Ste Luce, while it is twice as high as in Mandena (Table
2).

Discussion

Overall, the density values presented here (Table 2)
suggest that Anka forest is still holding a community of
lemurs in good conditions. The estimated densities of
each species encountered during the survey appear to
be at the upper end of the values for the southeastern
rainforest and, in some case, similar to the high densi-
ties recorded in the littoral forest (Table 2). Instead, the
absence of Hapalemur meridionalis may be a conse-
quence of the anthropic encroachment, the short period
of the survey or, simply, the absence of suitable habitats
for this species in the area.

The high densities recorded in Anka could be due to un-
protected forests at the periphery of Anka. Although
subject to logging, they may still contain a large lemur
population due to their contiguity with larger forest
blocks. Second, the involvement of local people in forest

Number |Trail length| Mean # of | Mean detection As for the latter aspect, the high lemur
of census (km) sightings |distance (m) + SD|  gepsities and the alarm calls of the
Cl%ezr ogaleus spp. 3 0.5 4.0 14.2+10.4 Eulemurs encountered during the day
MLcrqcebu; rufus 3 0.5 2.0 63+7.1 may suggest that the hunting pressure
Avahi laniger : 3 0.5 2.3 24.3+11.0 is reduced if compared to other
Eulemur collaris 4 2.0-6.5 4.25 26.2+9.9 Antanosy forests. The reduced hunting

pressure may also be due to the partici-

pation of villagers in the conservation
program conducted by QIT Madagascar Minerals
(QMM) in the nearest area of Mandena. This program
may have produced an increased awareness of conser-
vation problems in the local population.
As concerns the fossas found in Mandena in 2004, it
seems reasonable to assume that they have moved from
the near site of Anka (Fig. 1). In fact, the two sites are
about 4 km apart and according to Hawkins (2003)
fossas can have home ranges up to 13 km? (females) and
26 km? (males). The sudden increase of density of E.
collaris in the fragments M15/M16 after the trans-
location of lemurs into M15/M16 in 2000 might repre-
sent one of the main reasons why some fossas have
moved to Mandena, especially considering that the esti-
mated density of nocturnal lemurs (Table 2) is lower in
Mandena than in Anka (with the exception of the small
Microcebus). From a fossa perspective, the forests of
Andohahela, Anka and Mandena may be part of "meta-
forest" since they are able to move from one site to an-
other within their home-range, possibly following a
"density gradient" of the favourite preys. Finally, if we
consider that the forest of Sainte Luce is only some kilo-
meters from the Ivolobe forest (on the eastern slopes of
Tsitongambarika II classified area) and that fragment
S9 shows the highest densities of E. collaris, A. laniger
and Cheirogaleus spp., it cannot be excluded that fossas
may arrive in Sainte Luce in search of food, as soon as le-
mur densities in the nearest mountain forests decrease
below the sustainable threshold.
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An inventory of the lemur fauna in Andrafiamena Clas-
sified Forest located in northern Madagascar southwest
of Analamerana Special Reserve was conducted in Sep-
tember 2005, confirming the presence of Perrier’s
Sifaka, Propithecus perrieri. Perrier’s Sifaka is consid-
ered one of the most endangered lemurs of Madagascar
and was considered to be restricted to fragments of for-
est in the protected area of Analamerana Special Re-
serve. We are reporting this sighting, along with mor-
phometric data on this species and two other lemur spe-
cies found within Andrafiamena Classified Forest. Due
to the highly endangered nature of the lemur fauna
found within this unprotected forest, we are proposing
that protective status be extended immediately for An-
drafiamena Classified Forest.

Madagascar is regarded as one of the most unique
biodiversity rich regions in the world (Mittermeier et
al., 2004). Being the fourth largest island in the world
and isolated by 400 km from Africa by the Mozambique
Channel to the west and the Indian Ocean to the east,
Madagascar is prioritized as a global biodiversity "hot-
spot" (Myers et al., 2000). Madagascar’s diverse habi-
tats include an expansive radiation of endemic fauna
and flora including the lemurs. By having unprotected
areas achieve national park status, the wildlife agencies
and conservation organizations in Madagascar can en-
hance conservation efforts to preserve the rare and en-
demic species on the island. In Madagascar, habitat dis-
turbance is not only restricted to the anthropogenic
pressures, but also to stochastic or natural disturbances
such as cyclones which can complicate management de-
cisions (Richard and O’Connor, 1997; Wright, 1997).
Hundreds of species, lemurs included, are under the
threat of extinction due to the loss and fragmentation of
natural habitat, a consequence of deforestation. Even
though over 80 % of the original forest cover of Mada-
gascar has been lost during the last centuries, large
fragments of the forest still need to be inventoried. Dur-
ing an expedition in late 2005 to Andrafiamena Classi-
fied Forest, the presence of Perrier’s Sifaka (Propi-
thecus perrieri Lavauden, 1931) in this unprotected for-
est was confirmed.

Punctuating Conservation International’s ranking of
global biodiversity hotspots (Mittermeier et al., 2004),
Perrier’s Sifaka, recently elevated to species level
(Mayor et al., 2004), is one of the most critically endan-
gered of Madagascar’s lemurs. Perrier’s Sifaka, also
known as the black sifaka, Perrier’s simpona, and an-
komba joby, has been listed since 2002 and ranks third
on The World’s 25 Most Endangered Primates 2004-
2006 list compiled jointly by the IUCN/SSC (World Con-
servation Union/ Species Survival Commission) Pri-
mate Specialist Group, International Primatological
Society and Conservation International (Razakama-
nana, 2003; Mittermeier et al., 2004). The species suc-
cumbed to hunting pressure and habitat loss in Anka-
ranain the mid 1990’s leaving the Analamerana Special
Reserve as the only forest fragments known to harbor
the last subpopulations (Fig. 1). Perrier’s Sifaka have
been documented at the Analabe, Antobiratsy, Anka-
vanana, and Ampasimaty sites within the Analame-
rana Special Reserve. A recent survey in the unpro-
tected Andrafiamena classified forest fragment located
a significant population in September 2005, extending
the range to the south by approximately 20 km (Fig. 2;
Fig. 3). The last reported sighting of this species in the
eastern part of the Ankarana was by David Meyer’s ex-
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pedition in 1996, but this species had been considered
absent from this area since this expedition (Meyers,
1996).

Andrafiamena
Analamerana

Fig. 1: Location of Analamerana Special Reserve and
the Andrafiamena forest fragment.

ANALAMERANA SPECIAL RESERVE

Study Site

Research was conducted in the Andrafiamena classified
forest located at 12°55’S / 49°19’E, at an elevation ap-
proximately 80 m above sea level, within the Province
d’Antsiranana, Diego II district, CR Anivorano-Nord,
Fokontany d’Andrafiabe, adjacent to the Anjakely vil-
lage which is situated 19 km southeast of Marotaolana.
Andrafiamena is comprised of two primary fragments:
the first fragment is to the northeast and is tenuously
connected to the Analamerana Reserve by a chain ofiso-
lated fragments, and the second fragment is to the
southwest and is also outside of the Analamerana Re-
serve and Andrafiamena Classified Forest. All immo-
bilizations and sample collections were done within the
classified forest fragment.

Field expeditions have been conducted in Analamerana
Special Reserve between 2000 and 2005 at the following
forest fragments: Ankavanana, Antobiratsy, Analabe,
and Ampasimaty. Analamerana is the northern ex-
treme range of Perrier’s Sifaka in Madagascar (Fig. 2).

Materials and Methods

Immobilization and Data Collection

The lemurs were immobilized with Telazol® (Fort Dodge
Animal Health, Fort Dodge, Iowa) injections (10mg of
Telazol®kg body weight) administered with PNEU (0.5
cc P type 3/8 inch) darts propelled by DAN-INJECT®

CiMad, oct 2004

+ Siles
[] Protected Area
B Forest

N/ River

Fig. 2: Sample locations in and
around the Analamerana Special
Reserve including the Andrafia-
mena forest location.
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Fig. 3: Propzthecus perrieri from Andraﬁamena (Sep-
tember, 2005).

CO2 powered rifles. Global Positioning System (GPS)
coordinates were taken to identify accurately the loca-
tion that each lemur was captured. Blood and tissue
samples were secured for genetic analysis. Each lemur
was photographed, weighed (kg) using Pesola® scale,
body and limb measurements (cm) and testes and ca-
nine measurements (mm) were recorded. A microchip
was placed subcutaneously between the scapulas as a
method of permanently identifying each individual,
which will assist any re-capture or longevity studies.
Each lemur was safely released upon complete recovery
where it was initially immobilized and in contact with
the family group.

Measurements

Standardized measurements were taken from all immo-
bilized individuals (Table 1). The measurements are de-
fined following the guidelines of Smith and Jungers
(1997) as follows:

Head crown (HC): total length from the tip of the nose
(not the soft tissue) to the basioccipital.

Body length (Body): total length of the body from basi-
occipital to the base of the tail.

Tail length (Tail): total length from the base of the tail to
the end of the last caudal vertebra.

Fore limb:

Longest digit (FLD): total length of the D4 phalanges.
Thumb (FTB): distal tip to proximal point of the last
bone of the thumb.

Hand (FHD): phalanges and metacarpals to the carpal
joint.

Radius/Ulna (FUR): carpal joint to the olecranon tip of
the ulna.

Humerus (FH): greater tubercle to the end of the lateral
condyle of humerus.

Hind limb:

Longest digit (HLD): total length of the D4 phalanges.
Thumb (HTB): Distal tip to proximal point of the last
bone of the thumb.

Foot (H-FT): Phalange metatarsal to the tarsal joint.
Tibia (HTIB): Calcaneal tuberosity to the proximal tib-
ial tuberosity.

Femur (H-F): Greater trochanter to the distal point of
the lateral condyle of femur.

Others measurements:

Right testicle: (TRW): width; (TRL): length.

Left testicle: (TLW): width; (TLL): length.

Length of canine tooth: (C-U): upper gum line to tip;
(C-L): lower gum line to tip.

Results

Data were collected on 3 lemur species (Ankarana Spor-
tive Lemur, Lepilemur ankaranensis; Aye-aye. Dauben-
tonia madagascariensis; and Perrier’s Sifaka, Propithe-
cus perrieri) on this expedition into the Andrafiamena
forest (Tables 1-4). A fourth species, Sanford’s Brown
Lemur, Eulemur sanfordi, was sampled (one individ-
ual; data not included), and a fifth species (Crowned Le-
mur, Eulemur coronatus) was observed, but was not im-
mobilized. These data provide the initial values for es-
tablishing the baselines for species in this forest. From
September 6t to 15th, 2005, 14 individuals of Perrier’s
Sifaka that have not been previously reported. They
were observed in 4 family groups (2-5 individuals per
group) from which 3 individuals were immobilized for
study. All were found in the eastern part of the Andra-
fiamena forest fragment.

Discussion

President Marc Ravalomanana’s announcement at the
5th World Park Congress in Durban, South Africa to tri-
ple the amount of protected areas should enhance Mad-
agascar’s ability to preserve biodiversity long-term. The
Government of Madagascar has pledged that it will in-
crease the areas under protection from 1.7 million hect-
ares to 6 millions hectares over the next 5 years. Subse-
quently, the World Bank released money to expand pro-
tected areas, establish conservation sites in forests, and
transfer forest management responsibilities to local
communities. Currently, logging enterprises in the
Andrafiamena forest are rapidly diminishing the size of
suitable habitat for this rare species.

When the park boundaries for the Analamerana Special
Reserve were initially defined, the established village
territories were unavoidably close to the park or within
forest limits. Buffer the zones were designated within
the park, where local people would still have the right to
collect forest product for subsistence. In this case, the
village of Anjakely is located quite close to the Andra-
fiamena forest. The Sakalava ethnic group historically
settled in this area and was predominantly farmers and
migrant people that utilized this ecosystem. Aside from
the village residents, there are now many emigrants
from neighboring provinces that also utilize the forest
for generating their livelihood. The Andrafiamena for-
estisrich in natural resources, but is being destroyed by
slash and burn agriculture, logging, and mining enter-
prises (sapphire). Thus, a principal strategy to protect
the Andrafiamena forest is to develop economic incen-
tives for the local people. Additionally, education pro-
grams, along with the creation of local infrastructure,
should be established that would allow slash and burn
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Table 1: Morphometric data of different lemur species sampled in the Andrafiamena Classified Forest.

Species Sex (Wt (Kg)| HC | Body | Tail |F-TB |F-LD |F-HD| F-UR | F-H |H-TB| H-LD | H-FT |H-TIB | H-F
F 1.0 64 | 248 319 | 24 3.0 5.4 7.1 5.1 | 4.7 3.2 8.1 94 |10.8
M 0.8 6.0 | 19.2 279 | 2.3 3.8 5.0 6.9 5.2 | 4.2 2.9 7.8 7.8 9.9
F 0.8 6.2 | 215 266 | 24 2.5 5.1 6.3 4.8 | 4.2 2.8 7.0 7.0 9.2
F 0.8 6.2 | 23.3 | 285 2.5 3.8 5.4 6.5 5.1 | 4.3 2.9 8.0 8.1 9.8
Lepilemur F 0.9 6.0 | 219 |27.8| 24 3.1 5.3 7.0 53 | 44 3.0 7.4 7.6 8.7
ankaranensis M 0.6 5.8 [ 19.2 [25.9| 2.5 3.7 5.6 5.9 5.0 | 5.0 3.5 7.0 7.0 8.3
F 0.6 5.6 | 20.2 [25.8]| 24 2.8 4.8 5.6 42 | 44 3.0 7.1 7.2 8.3
F 1.1 6.2 | 225 |27.6| 2.6 3.7 5.6 6.6 5.2 | 4.6 3.2 7.4 7.6 9.4
F 0.8 6.3 | 224 |30.6| 2.6 3.5 5.4 6.4 54 | 4.6 3.3 7.6 7.8 9.2
M 0.8 6.3 | 216 [29.0| 2.5 3.5 5.9 7.3 5.3 | 4.9 3.4 7.8 7.8 9.4
Mean 0.8 6.1 | 21.7 282 | 2.5 3.3 5.4 6.6 5.1 | 45 3.1 7.5 7.7 9.3
SD 0.2 0.3 1.8 20 | 01 0.5 0.3 0.5 04 | 0.3 0.2 0.4 0.7 0.8
Mean (females) 0.9 6.1 | 224 | 284 | 25 3.2 5.3 6.5 5.0 | 45 3.1 7.5 7.8 9.3
SD (females) 0.2 0.3 14 2.2 0.1 0.5 0.3 0.5 04 | 0.2 0.2 0.4 0.8 0.8
Mean (males) 0.7 6.0 | 200 [27.6| 24 3.7 5.5 6.7 5.2 | 4.7 3.3 7.5 7.5 9.2
SD (males) 0.1 0.3 14 1.6 | 0.1 0.2 0.5 0.7 0.2 | 04 0.3 0.5 0.5 0.8
Daubentonia F 2.8 116 | 34.8 1504 | 5.3 93 [139 ] 121 | 85 | 6.1 6.0 12.9 129 [14.3
madagascariensis | F 1.8 88 | 252 [48.1| 5.0 7.9 1120 105 | 87 | 6.6 5.8 12.5 124 [13.8
Mean 2.3 10.2 | 30.0 | 49.3| 5.2 86 [13.0[ 113 | 86 | 64 5.9 12.7 12.7 [14.1
SD 0.7 2.0 6.8 16 | 0.2 1.0 1.3 1.1 0.1 | 04 0.1 0.3 0.4 0.4
. F 4.0 99 | 43.0 | 445 6.7 7.1 | 116 | 146 | 119 8.9 7.0 16.1 16.2 [16.2
5 gffi‘g;ecus M| 48 |99 448 [452] 61 | 7.2 [122] 14.7 |[125[103 | 88 | 166 | 16.8 [20.6
M 3.8 94 | 389 [46.2| 6.1 7.1 1119 | 14.1 | 120 8.9 7.2 15.8 159 [19.9
Mean 4.2 9.7 | 422 453 | 6.3 7.1 | 119 | 145 |121| 94 7.7 16.2 16.3 [18.9
SD 0.5 0.3 3.0 09 | 04 0.1 0.3 0.3 0.3 | 0.8 1.0 0.4 0.5 2.4
Mean (males) 4.3 9.7 | 419 |45.7| 6.1 7.2 | 121 | 144 (123 | 9.6 8.0 16.2 16.4 |20.3
SD (males) 0.7 0.4 4.2 0.7 0.0 0.1 0.2 0.4 0.4 1.0 1.1 0.6 0.6 0.5
Table 2: Morphometric data of the Perrier’s Sifaka from Antobiratsy (Analamerana).
Species Sex |Wt (Kg)| HC | Body | Tail | F-TB |F-LD |F-HD| F-UR | F-H |H-TB| H-LD | H-FT |H-TIB| H-F
F 3.0 9.6 | 37.8 412 | 3.2 56 [114 | 129 [10.1]| 4.2 3.7 15.0 15.2 [17.6
F 4.6 9.9 | 380 |43.3| 3.2 6.3 [11.6 | 142 [11.7| 4.8 6.6 15.7 159 [17.7
F 4.9 99 | 434 426 | 3.2 6.2 [11.8 | 146 [12.3| 44 6.3 16.2 17.4 [20.2
F 4.3 10.0| 411 |43.5| 5.3 6.1 [12.2 | 153 [10.7| 8.5 5.6 17.3 17.1 [21.2
. F 4.6 123 | 415 |1425| 52 | 11.1 |none| 15.1 |13.6 | 9.2 16.3 | none | 19.5 [20.0
11: er;”{’ifr’;ecus M| 47 109 455 |423| 5.9 | 12.7 |none| 14.8 [10.2 | 10.4 | 16.0 | none | 18.7 [20.1
F 4.6 none | none |none | none | none | none none |none | none | none none none [none
F 4.6 11.2| 34.7 | 35.0| 5.8 9.9 [none| 12.7 [11.3]| 7.8 13.8 | none | 16.2 [18.6
M 6.0 12.8 | 39.0 |146.5| 6.7 | 12.8 |none | 16.1 |14.0| 9.5 17.2 | none | 20.5 [20.4
F 5.1 10.7)| 426 | 415| 5.9 | 11.7 |none| 15.7 |11.0 | 10.9 | 16.6 | none | 19.9 |21.1
M 4.5 109 | 48.0 1398 | 45 | 11.2 |none| 13.2 | 104 | 9.8 15.2 | none | 16.2 [18.5
Mean 4.6 10.8 | 412 | 418 49 94 [11.8| 145 [115]| 8.0 11.7 | 16.1 17.7 [19.5
SD 0.7 1.1 4.0 3.0 1.3 3.0 0.3 1.2 14 [ 2.6 5.4 1.0 1.9 1.3
Mean (males) 5.1 11.5| 442 1429 | 5.7 | 12.2 ?? 14.7 1115 [ 9.9 16.1 ?7? 18.5 [19.7
SD (males) 0.8 1.1 4.6 3.4 1.1 0.9 ?? 1.5 2.1 | 05 1.0 ?7? 2.2 1.0
Mean (females) 4.5 10.5) 39.9 1414 | 45 81 [11.8| 144 [115]| 7.1 9.8 16.1 17.3 [19.5
SD (females) 0.6 1.0 3.1 2.9 1.3 2.7 0.3 1.2 1.2 | 2.7 5.5 1.0 1.8 1.5
Table 3: Morphometric data of Perrier’s Sifaka from Ankavanana (Analamerana).
Species Sex |Wt (Kg)| HC [ Body | Tail |F-TB |F-LD |F-HD| F-UR | F-H |H-TB| H-LD | H-FT |H-TIB | H-F
M 4.3 99 | 413 | 444 | 44 53 [145 | 16.1 [13.2]| 5.9 3.8 20.2 19.1 [20.2
M 4.6 116 | 432 |44.1| 3.6 5.1 [12.1 | 169 [13.9]| 6.2 4.4 20.6 18.6 |20.6
F 4.6 11.2 | 43.8 1472 | 4.1 57 [12.8 | 154 [134| 79 5.4 17.1 7.7 121.5
Propithecus F | 50 [114]441 [414] 46 | 53 |141] 143 |129] 6.1 | 54 | 160 | 17.8 [19.3
perriert M 4.6 98 | 449 (418 | 34 4.7 1121 | 138 |12.3| 5.6 3.7 16.3 17.0 [19.5
M 5.1 109 | 418 [ 476 | 3.3 54 | 126 | 141 |11.2| 5.3 3.9 17.3 17.6 [20.9
F 4.4 99 | 46.1 [ 488 | 5.3 6.1 | 13.0 | 14.8 | 12.3| 8.9 6.3 17.8 17.6 |[21.5
F 4.0 9.6 | 429 (445 | 5.6 6.9 | 10.2 | 14.1 | 10.8| 9.3 6.2 16.5 16.6 |20.9
Mean 4.6 10.5| 435 [45.0 | 4.3 5.6 | 12.7| 149 | 12,5| 6.9 4.9 17.7 16.5 |20.6
SD 0.4 0.8 1.6 2.7 1 0.9 0.7 1.3 1.1 1.1 | 1.6 1.1 1.8 3.6 0.8
Mean (males) 4.7 10.6 | 42.8 [ 44.5| 3.7 5.1 | 12.8 | 152 | 12.7| 5.8 4.0 18.6 18.1 [20.3
SD (males) 0.3 0.9 1.6 24 | 05 0.3 1.1 1.5 1.2 | 04 0.3 2.1 0.9 0.6
Mean (females) 4.5 105 | 442 [ 455 | 4.9 6.0 | 125 | 14.7 | 124 | 8.1 5.8 16.9 14.9 [20.8
SD (females) 0.4 0.9 1.3 3.2 0.7 0.7 1.7 0.6 1.1 14 0.5 0.8 4.8 1.0
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Table 4: Morphometric data of Perrier’s Sifaka from Analabe (Analamerana) and for all individuals combined.

Species Sex |Wt (Kg)| HC | Body | Tail | F-TB [F-LD [F-HD| F-UR | F-H |[H-TB|H-LD | H-FT [H-TIB| H-F
F 40 | 94 | 440 |424]| 55 | 55 |11.5| 160 |13.2| 83 | 50 | 160 | 19.1 |21.0
, F 49 | 98 | 442 |431] 5.0 | 45 | 11.0| 144 |136| 9.0 | 50 | 168 | 20.8 |20.6
117) e’ ;’fig};ecus M| 46 | 77| 461 [415]| 45 | 45 [11.7] 133 |[102] 86 | 5.0 | 158 | 19.3 |[16.7
F 47 |141)| 430 |431] 54 | 53 | 56 | 152 | 13.8| 9.0 | 59 | 11.5 | 21.3 |22.0
M| 42 |143] 404 [446| 60 | 6.1 | 68 | 162 |145| 7.3 | 59 | 11.2 | 21.8 |21.0
Mean 45 |11.1| 435 | 429 53 | 52 | 93 | 150 |131| 84 | 54 | 143 | 205 |20.3
SD 04 | 30| 21 |11] 06|07 29| 12 |17] 07| 05 | 27 | 1.2 |21
Mean (males) 44 |110]| 433 |431] 53 | 53 | 93 | 148 |124| 80 | 55 | 135 | 20.6 |18.9
SD (males) 03 | 47| 40 |22 11 | 1135 21 | 30| 09 | 06 | 3.3 1.8 | 3.0
Mean (females) 45 |11.1| 437 |429] 53 | 51 | 94 | 152 |135| 88 | 5.3 | 148 | 204 |21.2
SD (females) 05 | 26| 06 |04] 03 |05 [33] 08 [03] 04| 05 | 29 | 12 [07
All P. perrieri data
Mean 46 |10.8] 425 |432] 48 | 7.1 | 115 147 |122] 7.7 | 80 | 16.3 | 17.9 |20.0
SD 05 | 15| 31 | 29| 1.1 | 28 | 23 | 1.1 | 14| 20 | 49 | 24 | 29 |14
Mean (males) 47 |11.0| 434 | 436 47 | 75 |116| 149 |122| 76 | 83 | 169 | 188 |19.8
SD (males) 05 | 19| 30 |25 12 |36 | 26| 14 | 18] 20 | 59 | 34 | 1.7 | 14
Mean (females) 45 |10.6]| 419 |429]| 48 | 69 |11.4| 146 |122| 77 | 7.7 | 160 | 17.3 |20.2
SD (females) 05 | 13| 31 | 81| 10 | 23 |22 | 10 | 13| 21 | 44 | 1.7 | 383 | 14

and bush fire-grazing practices to be abandoned, in fa-
vor of more environmentally effective agricultural prod-
ucts that can be utilized in the disturbed areas.

The discovery of the Perrier’s Sifaka in the Andra-
fiamena forest outside of the protected area is very im-
portant to the future of Madagascar’s conservation of
this species. The Andrafiamena Perrier’s sifaka popula-
tion represents a significant addition to the overall pop-
ulation totals. The population levels of Perrier’s Sifaka
at Andrafiamena also provides the necessary evidence
that the Andrafiamena forest will be vital to the sur-
vival of this rare species and should be added to the list
of protected sites to limit the current threats of defores-
tation. We strongly recommend that the Andrafiamena
forest become a protected site to preserve this critical
habitat from further reduction and to protect this criti-
cally endangered species from rapid extinction.
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Madagascar is considered globally as a critically impor-
tant biological hotspot (Mittermeier et al., 2004) and is
classified at the highest priority for primate conserva-
tion due to its high endemicity and extreme diversity.
The biodiversity is threatened by factors such as natu-
ral cataclysm, anthropogenic pressures (agricultural
expansion, logging, mining, and forest sacrifice for fuel
wood) which decrease the already diminished forest
area. Continued deforestation of Madagascar poses an
increasing threat to the diversity of the species therein
and increases the urgency of developing comprehensive
management plan for the remaining forest blocks (Ster-
ling et al., 1998). The lemurs of Madagascar are classi-
fied among the most threatened species in the world.
The extent of the biodiversity harbored by most of the
forest fragments is still unknown which presents chal-
lenging research opportunities in the areas of inventory
and census of these forests in the immediate future.
In the western regions of the island the bushfire, or
slash and burn practice, is used to increase available
forage for cattle grazing or to reduce canopy coverage for
cropping at the expense of the fragile deciduous forest
which is the strict natural habitat of lemurs. Lemurs
are particularly susceptible to extinction by such defor-
estation. Among the protected forest fragments and the
subject of this study is the Mariarano classified forest in
the Bora Special Reserve of the Ankarafantsika Na-
tional Park. This historical agricultural practice is in-
grained in the local culture and economy and therefore
is a most difficult practice to change to protect the for-
est. In this case, the forest is managed by the local com-
munity or villagers association Vondron’Olona Ifotony
(VOI). The advantage of local management is that the
village leaders become aware of the plight of the conser-
vation efforts, have a direct point of input into the pres-
ervation of the biomass, and can then act in a liaison ca-
pacity between citizens and the governmental (ANGAP
and Eaux et Forét) as well as the non-governmental or-
ganizations active in the Malagasy conservation efforts.
The lemurs of the Mariarano forest are protected by
"fady" (killing or eating of lemurs is culturally despised)
by the local villagers; however, some migrant people
venturing from neighboring villages do violate this cus-
tom and the poaching of the lemurs for food has been
considered to be a threat to the populations. Before
2001, the forest was cut down and burned by the villag-
ers for "tavy" (non-sustainable short-term seasonal
cropping) so while the locals did not eat the lemurs, they
did engage in agricultural practices responsible for a
proportion of the decline of the habitat and thus nega-
tively impacted the lemur populations. Since then, the
local management has proven to be a successful method
of implementing changes in some of the local practices
as the village leaders become increasingly aware of the
economical benefits enhanced by increased ecotourism
which in less remote areas has boosted the local econ-
omy through the increased numbers of non-residents
who visit the areas in hopes of viewing or studying the
various aspects of biological diversity.

With increased local awareness in the Mariarano area,
the stability of the forest should be maintained and the
lemur populations better protected from habitat loss
and meat-protein source hunting activities. The forest
is near to Mahajanga town which provides reasonable
access to the forest. We took advantage of this and the
reputation that the forest is rich in lemur species with
reasonable density to implement an initial sampling ex-
pedition for the development baseline data for our group
and future researchers.

Study Site

Our study was done the week of November 2 - November
7,2004 in the Mariarano classified forest (S 15°28°50.0",
E 046°41’31.5"). The forest is situated at the Sous-
Préfécture Mahajanga II, Commune Rurale Mariarano,
Fokontany Mariarano. This 1580 ha forest tract is a
semi-deciduous forest (typical of western region) with
some gallery forest. It is located 80km northeast of
Mahajanga (Fig. 1). The forest is limited to the east by
savannah, to the north by the Mariarano River, to the
west by the Mozambique Channel and to the south by
rice fields separating the forest from the Tanambao vil-
lage. We worked at the west side of this forest.

Mariarano Classified Forest

Mahajanga town

Fig. 1: Location of the Mariarano Classified Forest on
the island of Madagascar.

Methods

Immobilization and collection

The lemurs were tranquilized with Telazol® (Fort Dodge
Animal Health, Fort Dodge, Iowa) injections (10 mg of
Telazol®kg body weight) administered from darts pro-
pelled by either DAN-INJECT® CO2 powered rifles or
blow-pipe. The exception to this capture method was the
Microcebus, where the individuals were captured either
by hand or in Sherman® live traps. Global Positioning
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System (GPS) coordinates were taken to identify accu-
rately the location that each lemur was captured. Each
lemur was weighed (kg) using Pesola® scale, body and
digit measurements (cm) were read from a tape ruler,
testes and canine measurements were taken with cali-
per (mm) for precision data collection. Each individual
was tagged by microchip subcutaneously between scap-
ulas for permanent identification which can be useful if
our team returns to the area or if other researchers
might work in the forest and can benefit from our data
collection and analyses. Each lemur was released at the
same place that it was found based on GPS coordinates
when completely conscious and in the portion of the day
when that species is active (diurnal or nocturnal).

Measurements

Standardized measurements were taken of all collected
individuals and averaged within species (Table 1). The
measurements are defined as follows:

Head crown (HC): total length from the tip of the nose
(not the soft tissue) to the basioccipital.

Body length (Body): total length of the body from basi-
occipital to the base of the tail.

Tail length (Tail): total length from the base of the tail to
the end of the last caudal vertebra.

Fore limb:

Longest digit (FLD): total length of the D4 phalanges.
Thumb (FTB): distal tip to proximal point of the last
bone of the thumb.

Hand (FHD): phalanges and metacarpals to the carpal
joint.

Radius/Ulna (FUR): carpal joint to the oleocranon tip of
the ulna.

Humerus (FH): greater tubercle to the end of the lateral
condyle of humerus.

Hind limb:

Longest digit (HLD): total length of the D4 phalanges.
Thumb (HTB): Distal tip to proximal point of the last
bone of the thumb.

Foot (H-FT): Phalange metatarsal to the tarsal joint.
Tibia (HTIB): Calcaneal tuber to the proximal tibial
tuberosity.

Femur (H-F): Greater trochanter to the distal point of
the lateral condyle of femur.

Right testicle (TRW): width; (T-RL): length.

Left testicle (TLW): width; (TLL): length.

Length of canine tooth (C-U): upper gum line to tip;
(C-L): lower gum line to tip.

Results

Seven lemur species have been observed in the Maria-
rano classified forest; however, only 6 of the species
were collected in this study (Table 1). The seventh spe-
cies, Eulemur mongoz (Dredrika) is found only in the
eastern area of the forest, outside our sampling range.
Representatives of two of the species, Microcebus rave-
lobensis and Cheirogaleus medius were collected but
not in a sufficient number to be useful in developing reli-
able baseline values. These data are available from the
corresponding author upon request.

The number of the animals per group of Propithecus
coquereli varied from 2 to 7 animals. Eulemur fulvus
was observed in larger family groups, ranging between
8 to 15 animals per group.

Table 1: Average of measurements and weight of Eulemur fulvus, Avahi occidentalis, Lepilemur edwardsi, Propi-
thecus coquereli immobilized at Mariarano classified forest. Vernacular names are listed in brackets. Data was col-
lected on the three Microcebus ravelobensis (Vokimbahy) and the one Cheirogaleus medius (Vokimbahibe; data
available from the author upon request) but not reported for baseline data given the small sample size. Abbrevia-

tions are explained in the "Methods" section.

Species Wt | HC [Body| Tail |[FTB|FLD [FHD|FUR| FH |[HTB|HLD |H-Ft| HTIB | H-F [TRL|TRW | TLL | TLW | C-U| C-L
Eulemur fulvus | 15 | 9.8 | 312 |525[27 | 28 | 6.8 [10.1]84 |38 |29 |100] 11.4 |13.2 83| 5.0
(Varika) n = 10 +0.3 (+1.0| £1.0 | £0.2 | 0.3 | £0.3 | £0.5 [ £0.7 [£0.6| £0.3 | £0.5 | £0.7 | 0.4 | +0.2 +0.8| 0.8
Eulemur fulvus | 1.5 | 9.7 31.0 | 527( 26| 2.7 | 6.8 {10285 |37 (29|99 | 115 |13.1 75| 5.0
femalesn =17 +0.2 (+0.2| £0.8 | +1.6 | +0.3| £0.3 | £0.3 [ 0.5 [+0.7| +0.6 | +0.3 | 0.4 [ +0.3 | +0.2 +1.0| £0.9
Eulemur fulvus | 1.6 [10.0| 316 | 51.9 [ 28 | 28 | 69 [ 99 |83 | 4.1 | 28 [10.1] 11.1 |12.8|184(11.9|18.1| 95 [10.0] 5.1
males n =3 +0.1(+0.3| £1.1 | +2.3 | 0.2 | +0.2 [ +0.2 | £0.3 [+0.6| +0.7 | £0.2 | +0.6 | +0.7 | +0.4 | +3.5| £0.6 | +3.6 | 0.5 [+0.7| +0.6
‘(?f’s"‘a’;;‘;;ffd.z’;‘)‘hs 0964|224 (3422027 63|82 |61|36|24|83| 102 [122 34| 29
n=8 gt +0.1(+0.4| £1.1 | 2.5 | 0.2 £0.2 | £0.3 [ £1.2 [£0.5]| £0.7 | £0.4 | 0.3 [ +0.7 | 0.1 +0.2| £0.2
(Avahi occidentalis| 1.0 [ 65| 235 [35.7] 20| 28 [ 63| 89 63|38 27|83 108 [123 34| 28
females n = 4 +0.1(+0.5| £0.5 | +1.6 | +0.2| +0.1 | +0.2 [ +0.3 [+0.6| +0.8 | +0.5 | +0.2 | +0.8 | +0.2 +0.3| 0.1
Avahi occidentalis| 0.9 [62] 2133272126 [ 627559352282 97 [122]13.0[101[123] 93 [35] 29
males n =4 +0.1|+0.3| 0.1 | 22.8 [+0.3| 0.3 | +0.4 [ £0.2 [+0.5| £0.7 [ +0.2 [ £0.3 | 0.5 [+0.1|+2.3 | 2.5 [ +2.6 | +1.4 |+0.2| 0.4
Lepilemur 1.1]66|288|288|19| 24 |57|71|58]|28]|23]|79]| 87 |96 77| 3.9
(Fitsidika) n = 10 +0.1|+0.2| £0.9 | £1.0 [+0.3| 0.2 | +0.3 | 0.5 [+0.4| +0.1 [ +0.2 | +0.3| +0.5 |+0.5 +0.8| £0.6
Lepilemur
‘ 1.1 285 (29020 25 |57 |70 (56|27 |23 (|80 88 |97 6.5 | 3.7
fldg’g’d“females +0.2[£0.9| 0.8 | £1.0 |+0.4| 0.4 | +0.8 | 0.9 [+0.8(+0.4 | 0.3 [ 0.2| +0.5 |=0.4 +0.3| £0.9
fgg}iﬁgg’;'males 11]66]20.1[286|19]24|56|71]|61|28|23]|79| 86 |94|11.2]62 11055 |84/ 4.2
n=5 +0.1(+0.3| 0.8 [ 0.9 [+0.3 | 0.3 [ +0.3 | +0.7 [+0.2| +0.1 | 0.2 | 0.3 | +0.6 [+0.5|+1.8| 0.3 [ +1.3 | 0.6 |+0.8| +0.4
Z"lu’étr’;ffé‘;siba_ 3.7 19.3(39.0|47.6 |35 | 43 | 9.7 |125(10.2| 5.3 | 4.0 |13.9| 16.3 |17.9 8.8 | 52
q " +0.4|+0.2| +1.3 | £1.8 [+0.3| 0.3 | 0.5 | +0.6 [+0.5| +0.5 [ +0.3 | +0.4 | +0.5 |+0.4 +1.1( £0.5
haka)n =25
Propithecus
¢ 37097374491 (36| 44 | 98 |12.7]|104| 52 | 42 |13.9] 17.1 |18.1 81| 46
gozusfrehfemales +0.5 [£0.7| £3.4 |£5.1%| 0.4 | £0.5 | +0.9 | +1.1 [+0.9|+0.7 | 0.5 [ +1.0| +1.2 |+1.2 +1.4| £0.7
g"’{l’g’jﬁﬁal% 3719139346234 43|97 |12.4|101| 5.4 | 3.9 |13.9| 158 |17.9|16.6|11.8|16.8 | 11.6 | 8.1 | 45
nz 16 +0.6 [+£1.2| 4.6 [£6.1%|x0.5]| £0.6 | £1.3 | £1.5 [£1.3| 0.8 | £0.6 | +1.7| 2.1 |+2.1|+2.2| 1.6 | +2.8 | £1.6 |+x1.6| 0.9

eDiminished average values and inflated standard deviations are biased by the inclusion of Propithecus coquereli individuals measured and recorded

with evidence of previously cut or damaged tails
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Discussion

Preservation of the pristine forests or as is becoming
more and more appropriate, the pristine forest frag-
ments, is essential to the conservation of the Malagasy
biodiversity. Education of the local people and dialogue
with the governmental conservation departments is
proving to be successful in merging the interests of the
scientific community and the people of Madagascar.
The Mariano forest fragment is one of these that is being
successfully managed by the Malagasy government and
with the committed support of the local people. Requi-
site to the conservation is understanding both accu-
rately and precisely the breadth and depth of the biodi-
versity that is harbored in these forests and forest frag-
ments. Our study uses the lemur species as a barometer
for comparison both across and within ecosystems. Ad-
ditional studies are recommended for other taxa so that
conservationists can pool knowledge to more thorou-
ghly assess the uniqueness within and among these for-
est fragments.
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tes: les Propitheques
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Il aura fallu plus de 150 ans pour décrire les taxons
modernes dans le genre Propithecus et les taxons du
Nord auront été les derniers a avoir été découverts.
Classiquement, et au moins jusqu'aux derniéres dé-
couvertes du Nord, on distinguait un Propithéque de
Pouest et du sud, Propithecus verreauxi (Grandidier
1867) représenté par au moins 4 sous-espéces dont la
derniére a été décrite en 1870 et un Propithéque de l'est,
Propithecus diadema (Bennett 1832) avec 4 sous-espe-
ces au moins dont la derniére a été décrite en 1931 du
nord. En 1988, une troisieme espece du Nord-est a été
décrite, Propithecus tattersalli, qui est affine avec le

propithéque occidental (Fig. 1). Plus récemment, cer-
tains auteurs ont élevé toutes les sous-espéces au rang
d’espéces et proposent de considérer de nouveaux
taxons a décrire dans le futur comme la forme affine de
P. diadema rencontrée dans la forét de Tsinjoarivo
(Mittermeier et al., 2006).

¥ Propithecus tattersalli
& Propithecus verreauxi
o Propithecus diadema

Fig. 1: Données de distribution des espéces actuelles du
genre Propithecus.

Sources de données

Les divers inventaires biologiques qui ont été réalisés
au cours des derniéres années ont livré de nombreuses
informations pertinentes sur la distribution des taxons
de propitheques. Les informations portant sur la distri-
bution des lémuriens de Madagascar ont été intégrées
dans une base de données Noe4D (Hertu et Elouard,
1985) en considérant les informations relatives aux
données muséologiques issues de spécimens et des car-
nets de récolte ainsi que celles des données publiées, en
veillant strictement a ne considérer que les informa-
tions a quatre dimensions, a savoir définies dans l'es-
pace (longitude, latitude, altitude) et dans le temps
(date ou période) afin d’éviter les erreurs inhérentes a la
répétition des compilations. Des informations de quel-
ques 2500 documents sont disponibles dans la base de
données Noe4D pour documenter les lémuriens de Mad-
agascar dans 709 stations entre février 1865 et aout
2005 (Fig. 2; Wilmé et al., 2006). Les informations rela-
tives aux 4 dimensions ont été exportées pour les espe-
ces et sous-especes de Propithecus vers le SIG ArcView
3.2, soit un nombre total de 377 documents géoréfé-
rencés et vérifiés pour les seuls taxons du genre Propi-
thecus (Tableau 1, Fig. 1).
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O Primates
(*) Fossils & subfossils

* Lemur catta
4 Eulemur spp.

O Diurnal
primates

Tableau 1: Documents géoréférencés relatifs aux propitheques.

Taxons Documents 4D
Total |Basés sur les|Basés sur la| Nombre
spécimens | littérature de sta-
tions

Propithecus 377 102 275 285
Propithecus diadema 93 28 65 78
Propithecus d. diadema 25 4 21 24
Propithecus d. edwardsi | 43 14 29 34
Propithecus d. perriert 7 3 4 6
Propithecus d. candidus | 18 7 11 14
Propithecus tattersalli| 9 2 7 8
Propithecus verreauxi | 274 71 203 195
Propithecus v. verreauxi | 161 41 120 109
Propithecus v. deckeni 63 14 49 52
Propithecus v. coronatus | 18 3 15 16
Propithecus v. coquereli 28 10 18 320

Fig. 2: Distribution des
données géoréférencées et
datées de la base de don-
nées Noe4D portant sur les
lémuriens de Madagascar.

= Propithecus

Les lémuriens diurnes de Madagascar ont
été considérés dans un concept de centres
d’endémisme entre des bassins de retraite-
dispersion en constituant quasiment un cas
d’école. Les taxons illustrés incluaient les
taxons diurnes de la famille des Lemuridae
dont ceux du genre Eulemur (incluant les
sspp. A’E. fulvus), Lemur catta, les taxons
dans le genre Varecia ainsi que les taxons
diurnes de la famille des Indridae dont ceux
du genre Propithecus et les taxons décrits
du versant occidental dans le genre Micro-
cebus. Ici nous reprenons le concept des
bassins versants en le détaillant au niveau
des affluents et revoyons les particularités
de la distribution des Propitheques, pour
tenter d’appréhender des schémas de dis-
tribution qui restent obscures comme ceux
des Propitheques du nord-ouest.
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Centres d’endémisme entre les bassins versants
de retraite-dispersion

Riviéres et foréts riveraines

La prédilection pour les foréts riveraines est un phéno-
meéne qui est caricaturé chez Lemur catta, mais en ce qui
concerne les mammiferes et les oiseaux endémiques, au
moins, on remarque que les taxons sylvicoles sont tous
représentés dans les foréts riveraines dans leur aire de
distribution et qu’ils sont généralement présents en
plus grande abondance dans ces habitats (Ganzhorn et
Sorg, 1996). De grandes zones de Iile et notamment sur
les hautes terres sont actuellement dénudées et des
changements dans la végétation ont eu lieu au cours des
temps géologiques mais aussi au cours des derniers
siecles (Burney et al., 2005). Au vu des distributions
actuelles des oiseaux et des mammiferes, de la pauvreté
des informations portant sur les distributions anci-
ennes, les fossiles, les subfossiles et les informations
paléoclimatiques, il semble que les distributions des
populations ainsi que les mouvements et les éventuelles
extinctions locales ou historiques doivent étre devinés.

Climat, orographie, hautes terres

Les données paléoclimatiques de 'hémisphere Sud sont
peunombreuses, voire rares en comparaison de celles de
I’hémisphere Nord, en méme temps qu’il n’existe encore
aucun consensus pour déterminer si les changements
sont synchrones ou asynchrones entre les deux hémis-
pheres ou encore si les effets étaient atténués ou non sur
la zone pantropicale. Ce qui est str cest que ces
oscillations climatiques dues a ’alternance des périodes
glaciaires et interglaciaires du Quaternaire ont eu un
effet certain sur les distributions actuelles des taxons de
la faune et de la flore en région tropicale qu’elles soient
paléotropicales (Afrique, voir Linder, 2001; Australie,
voir Crispet al.,2001) ou néotropicales (voir Pennington
et al., 2004). Nous disposons actuellement de peu de
données pour comprendre les effets de ces périodes de
maniére précise sur 'ensemble de I'ile. La partie Nord
de Madagascar ou la biogéographie est complexe et qui
estloin d’avoir révélé tous ces secrets, pourrait étre "une
région-clé pour la connaissance du Quaternaire mal-
gache" (Battistini, 1965).

Le plus haut sommet de Madagascar n’atteint que
2876 m d’altitude et les régions dont les altitudes dépas-
sent 2000 m ne représentent guére que 0,24 % de la
superficie de I'ile. Les terres au-dela de 1000 m d’alti-
tude représentent prés d’un cinquiéme de la superficie
de la grande ile (18,35 %) et pres de la moitié de l'ile
(47,69 %) se trouve a plus de 500 m d’altitude. Plus
qu’un pic isolé, une chaine de montagnes a une forte
influence sur le climat et notamment sur les précipi-
tations. Le climat de Madagascar est ainsi profondé-
ment influencé par la topographie, et plus particuliere-
ment par les hautes terres avec des effets orographiques
marqués par des chaines de montagnes qui s’étendent
du Nord au Sud de l'ile.

Centres d’endémisme et bassins de retraite-dispersion

En Afrique, la richesse spécifique des especes a souvent
été rapportée a des facteurs écologiques, comme la
pluviométrie ou la géologie, et les centres d’'endémisme
aux fluctuations paléoclimatiques (Linder, 2001). A Ma-
dagascar, plusieurs alternatives ont été suggérées
comme le récent concept des centres d’endémisme
coincés entre les bassins versants de retraite-dispersion
proposé par Wilmé et al. (2006). Ces auteurs recon-

naissent en effet de 12 & 14 centres d’endémisme entre
10 a 13 bassins de retraite-dispersion selon que les
bassins de ’Antainambalana au nord-est et les bassins
versants du Mandrare et de ’Onilahy soient considérés
comme bassins de retraite-dispersion ou non. Dans cet
exercice, les bassins versants de la Betsiboka et de la
Maevarano ont également été adaptés. Le bassin ver-
sant de la Maevarano a été scindé en une partie septen-
trionale de retraite-dispersion et une partie méridi-
onale incluse dans le centre d’endémisme localisé a 'est
de la Mahajamba. Ce choix est justifié par le fait que les
sources des affluents de la partie méridionale du bassin
versant de la Maevarano sont sises a basse altitude et
que la confluence est proche de 'embouchure. La classi-
fication de Chaperon et al. (1993) a ainsi été adoptée
pour la Maevarano, ces auteurs n’ayant eux aussi
retenu que le cours supérieur de ce fleuve dans les
bassins des versants du Tsaratanana. Depuis un peu
plus d’un siécle, la Mahajamba est partiellement deve-
nu un affluent du Kamoro, de sorte que I’ensemble
Betsiboka Mahajamba doit étre considéré comme un
seul bassin versant, ce qui en fait le plus grand de Mada-
gascar devant celui du Mangoky (Battistini, 1959).
Compte tenu de I'échelle de temps sur laquelle le con-
cept des centres d’endémisme a été élaboré, le bassin de
la Mahajamba est séparé de celui de la Betsiboka.

Les fleuves sont fortement déterminés par leurs bassins
versants et sont structurés et déterminés longitudi-
nalement (Gibon, 2003). Certains des grands fleuves de
Madagascar montrent de grands affluents qui prennent
leurs sources sur des massifs parfois fort distants. On
peut ainsi considérer le Mangoro qui regoit I’Onive ou
encore la Tsiribihina qui recoit la Mania et la Mahajilo.
La Mania et 1a Mahajilo ont des caractéristiques et des
histoires propres qu’elles apportent & la confluence et
plus on va vers l'aval, plus le fleuve prend son auto-
nomie. Les centres d’endémisme ainsi que les bassins de
retraite-dispersion proposés préalablement ont donc été
détaillés en distinguant les bassins versants des prin-
cipaux affluents de l’ensemble du systéme hydrolo-
gique. Les affluents retenus dans cet exercice sont ceux
qui présentent une toponymie sur les cartes FTM 1:
500 000. Les bassins versants de ces affluents ont été
délimités ainsi que toutes les portions du fleuve princi-
pal entre les confluences de ces divers affluents afin de
pouvoir évaluer I’'altitude des sources dans chaque por-
tion ainsi délimitée (Fig. 3).

Distribution des Propithecus dans les centres
d’endémisme

Propithecus diadema candidus — Propithecus d. dia-
dema

Sur les 12 centres d’endémisme retenus par Wilmé et al.
(2006), un taxon est distribué sur deux centres d’endé-
misme (P. v. verreauxi depuis le Mandrare jusqu’a la
Tsiribihina), 5 centres d’endémisme n’abritent aucun
propitheque (4, 5, 10, 11, 12) et 3 centres d’endémisme
abritent deux taxons. Dans ce dernier cas, le role de
bassin de retraite-dispersion proposé pour I’Antainam-
balana (a2 sur Fig. 3) permet de scinder les deux taxons
du nord-est, P. d. candidus entre les bassins de la
Bemarivo et ’Antainambalana et la sous-espéce nomi-
native entre les bassins de '’Antainambalana et du
Mangoro en scindant le centre d’endémisme 2 de la Fig-
ure 3. Propithecus diadema candidus était connu de la
région de Maroantsetra (André Peyrieras, pers. com.) et
des observations récentes semblent confirmer cette pré-
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Fig. 3: Concept des centres d’endémisme (1 & 12) coincés entre les bas-
sins de retraite-dispersion (A a J) de Wilmé et al. (2006) détaillé et

adapté au niveau des affluents des ensembles hydrologi-

sence (Julien Ratsisakanana pers. comm.) mais aucun
propitheque n’a encore été rapporté de la forét Makira
(Raharivololona et al., 2003).

Propithecus verreauxi deckeni — Propithecus verreauxi
coronatus

Les données de distribution historiques les plus pré-
cises dont nous disposions sur les deux taxons du nord-
ouest proviennent de spécimens récoltés par la Mission
Zoologique Franco-Anglo-Américaine en 1929 et en
1931, et les données les plus récentes sont issues de la
bibliographie et remontent a 2001 (Fig. 4). De tous les
Propitheques de la cote occidentale, P. v. coronatus est
certainement celui qui est le moins connu et pour lequel
peu d’informations sont disponibles. Une ancienne don-
née le situe dans la RS d’Ambohitantely (Petter et
Andriatsarafana, 1987) et ce taxon est observé régu-
lierement dans la région de Katsepy mais ce n’est qu’a
partir de 1998 que des informations précises et éten-
dues sur sa distribution ont été publiées (Curtis et al.,
1998; Miiller et al., 2000; Randrianarisoa et al., 2001;
Thalmann et al., 2002; Rasoloharijaona et al., 2005).
Les deux taxons de Propitheques P. verreauxi coronatus
et P. v. deckeni ont une distribution limitée au centre
d’endémisme situé entre les bassins de retraite-disper-
sion de la Tsiribihina et de la Betsiboka (Wilmé et al.
2006). Lorsque nous considérons les stations de P. v.
coronatus et de P. v. deckeni sur la carte détaillée ci-
dessus, les bassins versants des fleuves prenant leur
source aux plus hautes altitudes au sein de ce centre
d’endémisme pourraient avoir joué un role de retraite-
dispersion. Il en est ainsi des bassins des fleuves Ma-

nambolo, Manambaho et Mahavavy, en
plus des bassins de la Tsiribihina et de la
Betsiboka, dont les foréts riveraines au-
raient pu offrir refuge a certaines popula-
tions occidentales de propitheques alors
que les régions les plus proches des cotes et
les plus éloignées de ces bassins versants
auraient isolées des populations qui se

seraient adaptées a des conditions plus
arides (Fig. 5).

Propithecus diadema perrieri — Propithe-
cus tattersalli

Les deux taxons du nord sont les derniers
décrits dans le genre Propithecus et datent
respectivement de 1931 et de 1988. La plu-
part des informations dont on dispose sur
ces deux taxons sont orales, intégrées dans
des études et des rapports non publiées et
ces deux taxons sont mal documentés dans
la base de données Noe4D qui ne consi-
derent que 15 documents portant sur ces
deux propitheéques (Fig. 6). Lorsque nous
considérons la carte de distribution de ces
deux taxons, les fleuves Mananjeba et
Manambato qui prennent leurs sources
sur les versants de la montagne Sorata
pourraient avoir été importants dans 'his-
toire de ces taxons. Lorsque nous considé-
rons les altitudes des principales rivieres
du Nord dans le concept des centres d’endé-
misme coincés entre les bassins de re-
traite-dispersion, aucun schéma évident
ne ressort qui permettrait d’expliquer la

o 100 km 0 Principales rivieres
e —
Ligne de partage des eaux
Alsitude (m) entre les versants
Eo-100 onental et occidental
B 100-200 [ 1500- 1600
I 200 - 300 I 1500 - 1700
B 300-400 N 1700- 1800
BN 400-500  [HE 1800- 1900 A P
& = 1500 - A Propithecus verreauxi
S0 0 2000- 2100 copered
700 - BOO 2100 - 2200 O Propithecus vermsausi
800 - 500 I 2200 - 2300 caronatis
800-1000 [l 2300 - 2400
| 1000- 1100 [ 2400 - 2500 B Propithecus verreausi
W 1100- 1200 [ 2500 - 2600 ]
1200 -1300 [l 2600 - 2700 ¥ Propithecus diadema
B 1200 - 1400 [ 2700 - 2800 diadera
I 7400 - 1500 | 2800 - 2876

Fig. 4: Distribution des taxons du genre Propithecus
dans la partie Nord-ouest de Madagascar, et plus parti-
culierement de Propithecus verreauxi deckeni et de Pro-
pithecus v. coronatus dans le centre d’'endémisme situé
entre les bassins versants de retraite-dispersion de la
Tsiribihina et de la Betsiboka.
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Fig. 5: Importance des fleuves dont les sources se trouvent aux altitudes moyennes par rapport a la distribution de
Propithecus verreauxi deckeni et de Propithecus v. coronatus dans le centre d’endémisme du nord-ouest de Madagas-
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Fig. 6: Distribution des Propithéques actuels dans la
partie septentrionale de I'ile, en fonction de 'altitude et
des versants.

distribution actuelle des propitheques de l'est (Fig. 7).
La complexité et les relations des systemes géologiques,
géographiques, topographiques, orographiques et clim-
atiques régissant encore aujourd’hui la partie Nord de
I'lle refletent certainement une histoire biogéogra-
phique complexe et passionnante. Des études sur la
faune et la flore de certaines régions parmi les moins
connues de la Grande Ile (notamment 4 Daraina et dans
les hauts massifs du Centre-Nord), aideront certaine-
ment & mieux comprendre la distribution actuelle de
certaines espéces.
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Fig. 7: Distribution des Propitheques actuels dans la
partie septentrionale de Iile, par rapport au concept des
centres d’endémisme coincés entre les bassins de retrai-
te-dispersion détaillé au niveau de 'altitude des sources
des affluents.
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Absence des propitheques

Dans la mesure ot nous avons acces a des centaines
d’informations vérifiées, géoréférencées et datées por-
tant sur la distribution des 1émuriens actuels de Mada-
gascar (> 1300 documents pour les lémuriens diurnes),
et que le concept des centres d’endémisme et des bassins
versants de retraite-dispersion fait nettement ressortir
que nous ne pouvons observer que des populations
reliques, nous nous intéressons ici non plus a la pré-
sence des propithéques dans les stations données mais a
leur absence ou leur présence ancienne.

Nous considérons que les propitheques sont absents
d’une station lorsque d’autres lémuriens diurnes (ou
principalement diurnes) y ont été documentés et nous
considérons que les propitheques montrent une pré-
sence ancienne lorsqu’ils n’ont plus été documentés de
la station depuis 1990 (Fig. 8).

On observe trois régions desquelles Propithecus est ab-
sent qui sont d’'une part la région entourant la baie de
I’Antongil, le sud-est depuis le fleuve Manampatrana
jusqu’au bassin de la Mandrare et enfin le nord-ouest
depuis la Maevarano jusqu’aux versants de la Mon-
tagne d’Ambre en incluant le Sambirano et les versants
du Tsaratanana.

I1 apparait ainsi clairement que les propitheques sont
généralement endémiques d’un seul centre d’endémis-
me ou en sont totalement absents, a l'exception de
Propithecus v. verreauxi qui présente la plus vaste
répartition de tous les Propithecus. Les divers taxons de
propitheques semblent s’étre confinés au plus profond
des centres d’endémisme, comme le montre P. verreauxi
deckeni par rapport a P. v. coronatus, mais surtout P.
tattersalli qui se trouve a plus de 230 km de la popula-
tion la plus proche du taxon affine P. verreauxi coque-
reli, ou encore P. diadema perrieri qui est distant de
quelques 170 km de la population la plus proche de P.
diadema candidus.

Fig. 8: Absence ou présence an-
cienne (aucune information de-
puis 1990) du genre Propithe-
cus en fonction de l'altitude et
des grands fleuves (gauche) ou
des centres d’endémisme entre
les bassins versants de retrai-
te-dispersion détaillés aux af-
fluents (droite).

Propithecus
® absence
= past presence

Présence inattendue d’un propithéeque

L'Itremo a attiré assez récemment quelques équipes
d’inventaires dont une mission organisée par Steve
Goodman en 1999. Depuis plusieurs années cette région
faitl’objet d’'un réel intérét de la part du Missouri Botan-
ical Garden (MBG) qui y a découvert plusieurs espeéces
endémiques (e.g. Buxus itremoensis, Perrierodendron
quartzitorum). Pour les oiseaux comme pour les mam-
miferes, la région est paucispécifique mais un seul
lémurien diurne y est observé : Propithecus v. verreauxi
(Chris Birkinshaw, comm. pers.). Les Propitheques de
Verreaux ont ainsi une vaste distribution sur 'ensem-
ble du versant occidental depuis la chaine Anosyenne
au sud-est de I'ile jusqu’au Sambirano au nord-ouest, et
comptent parmi les rares lémuriens diurnes a présenter
des populations reliques sur les hauts plateaux du ver-
sant occidental comme I’attestent 'observation de I'Ttre-
mo ou encore I'ancienne donnée d’Ambohitantely.

Conclusion

Alors que de multiples exercices statistiques et de modé-
lisation opposent les présences de taxons aux absences,
sans que les absences soient forcément documentées,
ceux qui proceédent aux analyses et modélisations sa-
vent qu’ils font ainsi appel a un pis-aller. Au fur et a
mesure que nos connaissances s’étendent et que nous
sommes en mesure de rassembler plus d’informations
sur certains groupes de vertébrés, les absences devien-
nent des informations pertinentes. Pour cela des inven-
taires doivent prochainement avoir lieu dans certains
massifs, comme celui de la montagne Soratra, pour
confirmer ’absence ou la présence de certaines especes
clés pour la compréhension globale de la biogéographie
malgache.

En considérant les altitudes des sources des principales
rivieres de Madagascar et le concept des centres d’endé-
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misme coincés entre les bassins versants de retraite-
dispersion, un schéma peut étre envisagé pour expli-
quer la distribution actuelle de Propithecus verreauxi
coronatus et de Propithecus verreauxi deckeni ou encore
pour envisager les absences des propitheques de cer-
taines régions.

Les propitheques et les autres lémuriens de Madagas-
car ne vont certainement pas a eux seuls nous révéler
toute la biogéographie de I'lle. Nous savons en effet que
les bassins versants du Mandrare et de ’'Onilahy ont
effectivement un réle de bassins versants de retraite-
dispersion conformément a I'endémisme révélé par di-
vers autres taxons que les lémuriens, notamment par
des especes de I'avifaune, de I’herpétofaune, mais aussi
par les invertébrés et les plantes. Les lémuriens ont
constitué un cas d’école pour aborder des schémas pos-
sibles de dispersion et d’extinction dans le concept des
centres d’endémisme coincés entre les bassins versants
de retraite-dispersion mais ils ne vont certainement pas
révéler tous les secrets de la chorologie des animaux et
des plantes de Madagascar. Les plantes sont les der-
niers survivants ou les reliques d’'un environnement
changeant, et seront considérées dans une suite prévue
de nos analyses, en méme temps que la paléoclima-
tologie, la palynologie, la géologie, la pédologie, I’hydro-
biologie et bien d’autres domaines. Nous savons tous
qu’une zone littorale est tout & fait justifiée dans les cen-
tres d’endémisme de Madagascar, et de nombreux
taxons montrent effectivement une aire de distribution
littorale. Les bassins versants devront vraisemblable-
ment étre détaillés longitudinalement en suivant par
ailleurs certaines caractéristiques de fleuves malgaches
et notamment la zone potamique d’altitude (Gibon,
2003).

Considérer les centres d’endémisme et comprendre les
centres de richesses spécifiques malgaches grace en
partie aux bassins de retraite-dispersion permet de
garder un ceil dans I’histoire relativement récente de la
faune et de la flore de Madagascar, d’expliquer des
schémas de distribution, révéler des especes et d’autres
taxons discrets et surtout de mieux orienter les actions
en faveur de la protection de la nature. Les espéces "les
plus rares", qui sont probablement les plus menacées,
c'est-a-dire, qui posseéde le plus grand risque d’extinc-
tion vont étre révélées en partie par une meilleure
connaissance de ces centres d’endémisme. Connaitre la
distribution de ces taxons révélera des sites irrem-
placables, qui, dans la plupart des cas, hébergeront
aussi d’autres espéces menacées (Callmander et al.,
2005).

Méme si nous en sommes déja réduits a n’observer que
les reliques de la biodiversité malgache et qu’elle gar-
dera certainement de nombreux secrets, en tenant
compte de cette partie de son histoire, nous pourrions
certainement éviter des erreurs qui pourraient avoir de
graves répercussions pour la préservation future des
especes actuelles et de leur histoire. I'intuition de nos
prédécesseurs, Humbert et Cours Darne (1965), doit
étre gardée a l'esprit et les expériences anciennes doi-
vent nous montrer la voie d’autant que la carte illus-
trant le concept des centres d’endémisme de Wilmé et al.
(2006) ou encore celle présentée ici n’en sont pas tres
éloignées (Fig. 9).
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Gastrointestinal parasites of Cheiro-
galeus spp. and Microcebus murinus
in the littoral forest of Mandena, Ma-
dagascar
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d'Antananarivo, Antananarivo 101, Madagascar and
Dept. Animal Ecology and Conservation, University of
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burg, Germany. raharivololonabrigitte@yahoo.fr

Parasite infections and host responses against para-
sites play major roles in sociobiological models for the
evolution of social systems (Sterck et al., 1997), mate
choice and genetic properties associated with immune
reactions (reviewed by Sommer, 2005). From a conser-
vation point of view it is important to understand ways
of infection and the potential of the transmission of
parasites between species (native and introduced
species; Goodman, 1995; Begon et al., 1999; Laakkonen
et al., 2003). Finally the rate and intensity of parasitic
infections are one of the means to assess the health of a
population (e.g., Randriamiadamanana, 1998; Junge
and Louis, 2002, 2005; Dutton et al., 2003; Randri-
anjafy, 2003).

Parasitological studies on lemurs are still in their infan-
cies and there is no comprehensive standard literature
which could be used for parasite identification without
sophisticated molecular methods (e.g., Chabaud et al.,
1965; Safia, 2005). With respect to parasites of the di-
gestive tract, it is difficult to assign different states of a
parasite (eggs, larvae) to given species. Also, once a par-
asite has been found in the gut content or in the feces, it
is difficult to know whether it is a parasite of the species
studied or whether it is a parasite of a prey item con-
sumed by the study species.

Since the interest in parasitological studies increases in
Madagascar, I would like to present some preliminary
analyses of gastrointestinal parasites of Cheirogaleus
magjor, C. medius, and Microcebus murinus with associ-
ated pictures. These could serve as reference for com-
parisons and should be updated as new information and
more sophisticated identification keys become avail-
able. During a visit in the Muséum National d'Histoire
Naturelle, Paris, France, no parasite eggs samples but
only larva and adult worms could be located in the col-
lection.

In order to come to a uniform, open access database
which can be used as a reference by other researchers,
we would like to request feedback on the preliminary
identifications presented here. Also we would welcome
additional photos of parasites not illustrated here. Once
identification has been finalized, these photos and an
associated description will be made available on the
homepage with open access (homepage of the Dept.
Animal Ecology and Conservation, University of Ham-
burg www.biologie.uni-hamburg.de/zim/oeko/ganz/forsch.html.
The goal of this project is to compile a database for gut
parasites which can be used for the visual identification
of morphotypes based on size and morphological
characteristics. People interested to contribute are
asked to send photos and additional information (scale,
host species, date and locality of collection) to Brigitte
M. Raharivololona (raharivololonabrigitte@yahoo.fr) and
Jorg Ganzhorn (ganzhorn@zoologie.uni-hamburg.de).

Materials and methods

The study was carried out in fragments of the littoral
forest of Mandena, some 12 km northeast of Tolagnaro
in the southeast of Madagascar at sites near sea level
with an altitude of 0-20 m (24° 57’ S; 47° 00’ E). The
forest has a thick understory, is evergreen and 10-15 m
high. Rainfall averages 1540 mm per year in the nearby
town of Tolagnaro without a distinct dry season.
Cheirogaleus major, Cheirogaleus medius and Micro-
cebus murinus were captured with Tomahawk and
Sherman Life Traps using standard procedures (Rama-
namanjato and Ganzhorn, 2001) at permanent study
sites set up in different forest fragments of Mandena
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Fig. 1: Nlustrations of parasite morphotypes. Prelimi-
nary identifications are: 1 Ascaris sp. (65u / 45p), 2
Ascarids (30-40u / 20-30p), 3 Strongyloides larva (225 /
15p), 4 Strongyloides sp. (60u/35w), 5 Strongylids (65u /
4 35w), 6 Ankylostoma sp. (60u/35u), 7 Trichuris sp. (85u/
140u), 8 Capillaria sp. (45u / 23p), 9 Trichostrongylids
(68 /30p), 10 Oxyurids (120 /55u), 11 Oxyurids (70ipn/
30w), 12 Non.id.nematode (70u / 50p), 13 Non.id. nema-
e tode (55u / 50u), 14 Non.id.nematode (85u / 40u), 15
\| Hymenolepis sp. (55-65u / 40-55p), 16 Cyclophyllidean
)| cestode (50u / 50p), 17 Acanthocephalan (70u / 30p), 18
Rl Acanthocephalan? (85u / 45p).
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(M5, M13, M15, M16, M20). Traps baited with banana
were set for four nights per month at 80 or 100 localities
per fragment between April and October 2003. Addi-
tional samples were provided by Petra Lahann. These
samples had been collected in M15 between November
2003 and March 2004. All trapped animals were sexed,
measured, weighed and marked permanently with sub-
dermal transponders. Animals were released at the
locality where they had been captured.

Fecal sampling and parasite identification

Fresh feces were collected from handling bags or traps
and stored in vials containing 4 % formalin. A modifi-
cation of the McMaster flotation egg counting technique
(Sloss et al., 1994) was applied to analyze egg shedding
which has been considered a valid method of evaluating
worm burdens in several studies (e.g., Gulland et al.,
1993; Paterson et al., 1998; Coltman et al., 1999; Cassi-
nello et al., 2001). Feces were screened for eggs and
larvae by counting two chambers of McMaster for each
sample and by using a flotation-dilution of potassium
iodide with a specific weight of 1.5 g/ml (Meyer-Lucht,
2003). This follows the standard procedure applied in
other studies (Meyer-Lucht and Sommer, 2005; Schad
et al.,2005). Parasites were measured with a calibrated
ocular micrometer and photographed with a digital
camera. Parasite identification was based on the size,
shape and internal structure of eggs, oocysts, and
larvae (Chabaud et al., 1965; Euzeby, 1981).

For the purpose of this study only data on the preva-
lence of different parasites are listed. Prevalence is
defined as the number of infected individuals divided by
the number of examined individuals.

Results

Two hundred and ninety-five fecal samples from 129
individuals were collected. In total 2 Cheirogaleus
major, 26 Cheirogaleus medius and 101 Microcebus
murinus were caught. Some of them were recaptured
repeatedly. Fecal samples of these animals contained
Nematodea, Cestodea, Trematodea, Acanthocephala,
and Protozoa (Table 1).

Cheirogaleus major

The feces of both individuals contained coccidia (Pro-
tozoa) and one non identified form of nematodes. The
coccidia is likely to be Eimeria spp.

Cheirogaleus medius

Parasites were found in 73.1 % of all feces of C. medius.
They belonged to:

Nematodea -- Strongyloides spp., strongylids, Trichuris
Sp., oxyurids, and 3 unidentified forms. Based on mor-
phological structures, strongylids could be Oesophago-
stomum sp., Ankylostoma sp. and Chabertia sp. One
form of strongylids could not be identified. Oxyurids
found in the feces resemble Heterakis sp.

Cestodea -- Hymenolepis spp. and other cyclophyllidean
species;

Protozoa -- Coccidia (probably Eimeria).

In total at least 13 parasite species were found in the
feces of the 26 individuals. Intestinal parasites with the
highest prevalences were Trichuris sp. (26.9 %), Hyme-
nolepis spp. (26.9 %) and coccidia (26.9 %; Table 1).

Microcebus murinus
Parasites were found in 90.1% of all feces of M. murinus.
They belonged to:

Nematodea -- Ascaris sp. found in only one individual,
one non identified form of ascarids, Strongyloides spp.,
strongylids (probably Oesophagostomum sp. and Anky-
lostoma sp.), Trichuris sp., Capillaria sp.; Trichostron-
gylids (possibly Trichostrongylus sp. and Nematodirus
sp.); Oxyurids -- Enterobius sp., two other forms seem to
be Lemuricola sp. and Syphacia sp. Three forms could
not identified further.

Cestodea -- Hymenolepis spp. and other cyclophylli-
dean.

Trematodea and Acanthocephala were found in two
individuals.

At least 20 species of gastrointestinal parasites have
been found. Coccidia were the most common intestinal
parasites with a prevalence of 68.3 %.

Capillaria sp., Enterobius sp., trichostrongylids, trema-
todes and acanthocephala were very rare. Apart from
Coccidia infections, many animals were also infected by
Hymenolepis spp. (33.7 %; Table 1).

Table 1: Prevalence of gastrointestinal parasites found
in feces of Cheirogaleus major, C. medius and Micro-
cebus murinus in the littoral forest of Mandena.

No. in C. C. M.

Fig.1 |major| medius |murinus
Nematodea
Ascaris sp. 1 1.0
other Ascarids 2 25.7
Strongyloides spp. 3,4 3.9 11.9
Strongylids 5,6 11.5 4.0
Trichuris sp. 7 26.9 8.9
Capillaria sp. 8 1.0
Trichostrongylids 9 2.0
Enterobius sp. 1.0
other Oxyurids 10,11 3.9 15.8
Non id. nematodes | 12,13, 14 | 50.0 26.9 59.4
Cestodea
Hymenolepis spp. 15 26.9 33.7
Cyclophyllidean 16 3.9 5.0
Trematodea 2.0
Acanthocephals 17,18 2.0
Coccidia
(Eimeria spp.?) 100.0 26.9 68.3

Discussion

Chabaud et al. (1965) listed some intestinal nematode
parasites of lemurs as: Strongylids -- Lemurostrongylus
residuus; Trichostrongylids: Pararhabdonema longi-
striata; Oxyurids -- Callistoura spp., Lemuricola spp.,
Biguetius trichuroides and Enterobius lemuris; Subu-
lurids -- Subulura baeri; Ascarids: Ascaris petiti; Spiru-
rids -- Spirura diplociphos and Rictularia lemuris; Tri-
churids -- Trichuris lemuris.

In the present sample strongylids were identified as
Oesophagostomum sp., Ankylostoma sp. and Chabertia
sp.. Oesophagostomum sp. is also known to infect
lemurs in captivity in the Tsimbazaza Zoo (Randriami-
adamanana 1998). Trichostrongylids here are likely to
be Trichostrongylus sp. Oxyurids are probably Entero-
bius sp., Heterakis sp., Lemuricola sp. and Syphacia sp.
One non identified nematode of C. medius and M. muri-
nus could be a subulurid, probably Subulura sp..

Due to the lack of documents and reference samples, 1
cannot confirm if the one non identified species of asca-
rids reported here is also Ascaris petiti. But the Ascaris
sp. observed in the present sample seems to be Ascaris
lumbricoides. Its occurence in M. murinus can be
explained by the use of space by this lemurs. The species
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comes to the ground to catch invertebrates. Doing this,
it is exposed to human intestinal parasites because
people frequently enter the Mandena forest. It would be
most important to follow-up on possible pathways of gut
infections between humans and lemurs (and vice versa).
One non identified nematode of C. medius and Microce-
bus murinus is likely be a spirurid such as Physaloptera
Sp..

The Trichurid (Trichuris lemuris) described by Cha-
baud et al. (1965) seems to be the same species as found
in the present study. Capillaria sp. have also been
found in fecal samples from M. murinus.

The study presented here extends the database provi-
ded by Chabaud et al. (1965). In M. murinus, Chabaud
et al.(1965) have identified four species of intestinal pa-
rasites while the fecal samples of the M. murinus collec-
ted in Mandena contained at least 20 different forms.
In C. major, Chabaud et al. (1965) have examined two
parasite species: Lemuricola contagiosus and Trichuris
lemuris. We did not find these but coccidia and one
species of nematodes. In C. medius, Chabaud et al.
(1965) have reported Subulura baeri and Spirura diplo-
cyphos as intestinal parasites compared to at least 13
different forms in the Mandena sample. Finally, the
fecal samples from Mandena contained cestodes (Hym-
enolepis and cyclophyllidean) in C. medius and M. muri-
nus, a trematode and acanthocephala in M. murinus
and coccidia in all three lemur species studied here.
Parasites such as ascarids, strongylids, trichurids and
trichostrongylids are directly transmitted through fe-
ces. Inter-individual exchange of parasites is possible
for example in sleeping groups. These social interac-
tions generate a network of contacts through which
many parasites spread within populations (Anderson
and May 1979, 1991). Hosts living at high density or
with frequent intraspecific contacts are expected to
accumulate more parasite species (Morand, 2000; Ro-
berts et al., 2002). This might explain why parasite
prevalence is higher in M. murinus than in the other
two species.

Oxyurids, cestodes, trematodes and acanthocephalan
have an indirect life-cycle with arthropods as an inter-
mediate hosts (Flynn, 1973; Owen, 1992). Since all
three lemur species considered here eat invertebrates
(Mittermeier et al., 2006) they can all be infected by
their usual diet.

In summary, a diverse gastrointestinal parasite fauna
was found in the small nocturnal lemurs of the Man-
dena forest. The possible parasite transmission from
human to wildlife and vice versa deserves special atten-
tion (i.e., the occurence of Ascaris sp.in M. murinus; see
e.g., Lilly et al., 2002).
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A rapid survey of the primate fauna was conducted in
the Réserve Spéciale de Marotandrano between 16 and
30 November 2004. Two sites of the reserve were visited
and the presence and the relative abundance of lemurs
was estimated from transect lines. A total of 12 lemur
species were recorded, including 6 diurnal (Indri indrt,
Propithecus d. diadema, Eulemur fulvus albifrons, E.
rubriventer, Varecia v. variegata, Hapalemur g. griseus)
and 6 nocturnal species (Avahi laniger, Lepilemur mus-
telinus, Cheirogaleus major, Microcebus cf. rufus, Allo-
cebus trichotis, and Daubentonia madagascariensis).
The presence of D. madagascariensis was noted based
on feeding signs.

Madagascar is well known for its high level of biological
diversity and endemism and is an international bio-
diversity hotspot (CEFP, 2002). However, since the
arrival of human on the island about 2300 years ago
(Burney et al., 2004), the island was widely trans-
formed. Between 1950 and 1985 Green and Sussman
(1990) calculated a lost of 100,000 ha per year in the
eastern rainforest and habitat destruction is the major
threat to the island’s endemic primate fauna (Mitter-
meier et al., 2006). Primate diversity in Madagascar is
exceptional and all five families are endemic. Lemurs
occupy a wide range of forest types including eastern
humid forests, western dry forests, and southern spiny
forests (Mittermeier et al., 2006). Due to forest degra-
dation and hunting most lemur species are listed as
threatened on the IUCN Red List. A lack of accurate
distribution information for most taxa continues to pre-
vent a proper assessment of their conservation status.
The main goal of this paper is to provide further details
on the primate fauna of a poorly known rainforest
reserve in northeastern Madagascar.

Methods

The Réserve Spéciale (RS) de Marotandrano is located
north of Andilamena between RS d’Ambatovaky and RS
de Tampoketsa-Analamaitso. Little information is avai-
lable on the lemur fauna of Marotandrano yet (ZI-
COMA, 1999; Tombomiadana and Rakotondravony,
2000). To complement the existing data surveys were
conducted at two sites within the reserve, Anjiabolo
(16°16.8’S, 48°48.1’E; 950-1200 m; 16-23 Nov. 2004) and
Riamalandy (16°17.1’S, 48°48.9’E; 730-870 m; 24-30
Nov. 2004).

At each location, two transect were used with A-la
(1000 m) and A-1b (1500 m) in Anjiabolo; R-2a (1000 m)
and R-2b (1150 m) in Riamalandy. Whenever possible,
existing trails were used in order to minimize forest
disturbance. The observer walked slowly in the forest
(approx. 1 km/h) along trails marked at 10 m cumu-
lative intervals. The trails were selected in order to
cover different types of microhabitat (valley, slopes, and
crest). Surveys during the day were conducted in the
morning (7:00-11:00) and in the afternoon (14:30-
17:00), while nocturnal censuses were made between
18:30-22:00. At night, a headlamp was used to spot
lemur eyeshine, and once detected, a maglite and bino-
culars were used as aids for species identification. For
each contact with a lemur, the species, time of contact,
transect code, microhabitat, number of individuals,
height above ground the animal was first sighted, gene-
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ral activity and composition of the group, distance be-
tween the observer and the angle of the animal relative
to the perpendicular, and estimate height and diameter
(DBH) of the tree were noted. Whenever possible, age
and sex were also recorded. Lemur densities were calcu-
lated as: number of individuals/(length of the transect x
2 x mean distance perpendicular to the trail at which
the individuals were sighted) (Whitesideset al., 1988).

Apart from the transect surveys, other general day
observations were also made. The characteristic feeding
signs of Daubentonia madagascariensis (gnaw marks
from excavation of dead wood) or sleeping sites of noc-
turnal species (tree holes used by Microcebus or Chei-
rogaleus) were noted as well as the vocalizations of some

Table 2: Average group size of diurnal lemurs + SD,
(range) and number of groups.

Species Anjiabolo Riamalandy
L indri 2.8+1.2 (1-5) n=7 _
P. d. diadema 2.7+1.5 (1-4) n=3 1.6+0.5 (1-2) n=5

V. v. variegata

1.9+1.4 (1-6) n=14

2.3+1.2 (1-5) n=27

E. f. albifrons

5.6+ 2.1 (2-8) n=10

4.6+2.4 (1-10) n=33

E. rubriventer

1.9+0.4 (1-2) n=8

#

H. g. griseus

2.0+1.4 (1-3) n=2

3.7+0.6 (3-4) n=2

Table 3: Mean numbers of sighting per km transect and
(mean detection distance + SD). The detection distances
are perpendicular to the transect; n = numbers of sigh-

species (Indri indri and Varecia variegata). Interviews tings.
with local guides were also undertaken to collect infor-
mation about the presence of lemurs not detected Transect A1.13a A()}7b R-2a R-2b
during the inventory. I indri (19.3+12.1)|(51.0+39.1)
n=4 n=3
Results 0.25 0.6 0.17
A total of 18 diurnal and 7 nocturnal surveys and 20 P. diadema (5.0) (7.3£3.2) | (10.0)
diurnal and 5 nocturnal surveys were carried out at s n0=83 n1=94 n3=81
Anjiabolo and Riamalandy, respectively. In total, 12 |y onnrq ((39.6438.3)] (10.548.1) [(21.3+27.6)|(10.348.7)
species of lemurs were found at the two survey sites in n=10 n=4 n=11 n=16
the RS de Marotandrano, with six diurnal species (Indri 3.2 1.8 12.2 2.6
indri, Propithecus d. diadema, Eulemur fulvus albi- E. fulvus (11.2£3.6) [(13.0£15.0)| (9.6+6.8) | (8.1+5.6)
frons, E. rubriventer, Varecia v. variegata, Hapalemur n=>5 n=>5 n=25 n=8
g. g'riseus) and s@x nocturpal species (Avahi' laniger, E. rubriventer (8.8:;8) (29.&%6.6) "
Lepilemur mustelinus, Cheirogaleus major, Microcebus n=5 n=3
cf. rufus, Allocebus trichotis, Daubentonia madagas- 0.1 1.0
cariensis). Except for D. madagascariensis, all taxa H. griseus (15.0) (7.3£6.8)
were recorded by direct observation. The presence of D. n=2 n=2
mad_agas.cariensis was noted based on its characteristic A. laniger (7'0}:'224) (7.8:(1),0) (4,3&%,0) ((1);12.8)
feeding signs. h=2 n=3 n=4 n=3
Twelve species were present at Anjiabolo and 11 species 0.25 0.2 0.9
at Riamalandy (Table 1), thus despite representing L. mustelinus|  (3.0) (18.0) (3.5£1.8)
different altitudes the lemur species richness was simi- n=1 n=1 n=3
lar E.lt both sites. Eulgmur rubriventer was .observed C. major (12(.),'71%.2) (13.31512.8) (g:g) (13.(()).4_?8.2)
outside the transect lines and the vocalizations of I. h=3 n=6 n=1 n=3
indri were heard at Riamalandy. The taxonomic status 05 15 1.7
of Microcebus occurring in the eastern rainforest of  |M. cf rufus | (1.3+0.4) (16.8+14.4)| (2.3+0.6)
Madagascar is ambiguous (Yoder et al., 2000), and we n=2 n=3 n=26
classified the Microcebus of the RS de Marotandranoas |, .. . 0.5 0.3
. . trichotis (1.5+0.7) (8.0)
Microcebus cf. rufus. n=9 1
The mean size of group for the diurnal species, an Number
evaluation of lemur density (individuals / km?), and the of species 10 8 6
abundance for diurnal and nocturnal species per trans-
ect kilometer are summarized in Tables 2 and 3.
Table 1: Densities of lemurs (ind. / km?) listed by campsite.
Family Species Vernacular names | Anjiabolo | Riamalandy | Conservation status
Microcebus cf. rufus (N) Tsidy + 375 LR
Cheirogaleidae |Allocebus trichotis (N) Tsidiala + + EN
Cheirogaleus major (N) Tsitsihy 25 33 LR
Lepilemuridae Lepilemur mustelinus (N) Hataka, Fitsidika 38 75 LR
Hapalemur g. griseus (D) Bokombolo + 13 LR
Lemuridae Eulemur fulvus albifrons (D) [Varikosy 75 136 LR
Eulemur rubriventer (D) Varimena 10 # \48)
Varecia v. variegata (D) Varikandana 27 37 EN
| Avahi laniger (N) Fotsife 44 125 LR
Indridae Propithecus d. diadema (D) [Simpona 11 14 EN
Indri indri (D) Babakoto 14 EN
Daubentoniidae ZZZZ;’; tsocr(zl lﬁ;ensis (N) Hahay fd EN
Total no. of species 12 11
+: species present; D: diurnal; N: nocturnal; #: species sighted outside the transect; e : vocalization; fd: feeding signs. DD: data
deficient; L.C: least concern; VU: vulnerable; EN: endangered; CR: critically endangered; according to Mittermeier et al., 2006.
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Discussion

The RS de Marotandrano is important for lemur conser-
vation with its relatively high species diversity and
relative abundance. According to IUCN criteria, 6 of the
12 species are threatened by extinction (Table 1). Fur-
thermore, its lemur species richness is comparable to
the other eastern rainforests such as the Réserve Natu-
relle Intégrale de Betampona (Britt et al., 1999), the
Parc National de Verezanantsoro, the RS d’Ambato-
vaky (Mittermeier et al., 1994), and the Makira Plateau
forest (Raharivololona et al., 2003). This reserve con-
tains more species than RS de Tampoketsa-Analamai-
tso (Ralison, 2000).

The density and group size of Indri indri and Varecia
variegata at Marotandrano are similar to sites in other
eastern rainforests (e.g. Petter et al., 1977; Pollock,
1979). Eulemur rubriventer was observed at Anjiabolo
frequently at elevations above 1100 m. This species was
noted outside the transects at 850 m at Riamalandy.
One group at Marotandrano was composed of three
individuals, including an adult male, an adult female
and a sub-adult.

The density of Microcebus at Riamalandy was notably
higher than in other eastern humid forests (Petter and
Petter-Rousseaux, 1964; Ganzhorn, 1988). It has been
noted previously that Microcebus is able to survive in
human-modified habitats (e.g. Petteret al.,1977), and it
is more abundant in secondary than primary forests in
some regions of Madagascar.

Varecia v. variegata was not observed in the nearby RS
de Tampoketsa-Analamaitso (Ralison, 2000), to the
west of RS de Marotandrano. Indeed, the western boun-
dary of the geographical distribution of this subspecies
may be the RS de Marotandrano.

Until recently, Allocebus trichotis was thought to have a
very restricted geographical distribution and was only
found in the Mananara-Nord Biosphere Reserve (Meier
and Albignac, 1991). On the basis of more recent studies
it is now known to have a broad distribution in eastern
Madagascar (Rakotoarison, 1995; Rakotoarison et al.,
1997; Schmid and Smolker, 1998; Sterling and Rako-
toarison, 1998; Garbutt, 2001; Goodman and Raselima-
nana, 2002; Mittermeier et al., 2006).
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Totale disparition du Propitheque de
Coquerel (Propithecus verreauxi coque-
reli) du nord de la réserve spéciale Bora
(Province de Mahajanga)
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Le Propitheque de Coquerel (Propithecus verreauxi co-
quereli) a une large répartition dans l'ouest de Mada-
gascar (Fig. 1). Il se trouve au nord de la riviere Maha-
vavy et laréserve Bora est en extréme limite nord-est de
son aire de distribution. La réserve spéciale Bora, d'une
superficie de 4780 ha, est limitée au nord par le fleuve
Anjingo et au sud par le mont Bora. Elle est traversée,
en son milieu, par la route de Bealanana. Randria-
nambinina et al. (2003) ont confirmé 4 espéces de lému-
riens dans cette réserve: Eulemur f. fulvus, Propithecus
v. coquereli, Micocebus ravelobensis et Avahi occiden-
talis. La présence de Cheirogaleus medius et Dauben-
tonia madagascariensis étaient signalée par les villa-
geois. Nos recherches entreprises des ’an 2000 nous ont
permis de trouver dés la premiére année une famille de
Propitheques de 4 individus. Par la suite les recherches
ont été moins fructueuses et ce n’est qu'en 2003 que
nous avons retrouvé 1 individu isolé. En 2004 le méme
individu fut observé seul a plusieurs reprises avant
d’étre vu avec un second animal, ce qui nous a redonné
pas mal d’espoir. La méme année ces deux individus ont
été observés par Olivieri et al. (2005). Ces derniers
décrivaient déja la réserve spéciale Bora comme étant
dans un état pitoyable. Attaquée de toutes parts par les
forestiers clandestins et les innombrables feux de forét
elle ne se réduisait plus qu’a une peau de chagrin. De
tout temps cette réserve spéciale n’a fait ’objet d’aucune

Fig. 1: Propithecus coquereli.

surveillance. Pourtant les mémes auteurs y ont observé
4 espeéces et soupconnaient la présence de 2 autres
(Olivieri et al., 2005). A part les 2 espeéces citées plus
haut il s’agit d'un Microcebe (Microcebus sp.) et de
I’Avahi occidental (Avahi occidentalis). Les deux espe-
ces soupgonnées sont le petit Cheirogale (Cheirogaleus
medius) et 'Aye-aye (Daubentonia madagascariensis).
Cette derniére peut étre certifiée par la découverte en
2003 d’'une dépouille suspendue a un arbre (Koenig,
2005). En ce qui concerne le Propitheque de Coquerel le
début de 'année a été plutdt faste avec la découverte
d’une seconde famille de 4 (peut étre 5) individus, dont
auminimum 1 jeune de ’année, pres du village Ambohi-
mangai Bora en limite de réserve. Les deux familles
distantes d’environ deux kilomeétres semblaient prospé-
rer et on aurait pu s’attendre a ce que le couple trouvé en
2004 ait un jeune lors de la prochaine saison de repro-
duction.

Malheureusement le mois d’octobre 2005 a été cata-
strophique pour la réserve spéciale Bora. Les feux répé-
tés ont eu entierement raison de cette réserve qui n’a
plus d’existence véritable (Fig. 2). Plusieurs prospec-
tions dans les décombres des derniers arbres calcinés
n’ont donné aucun résultat. Il faut simplement espérer
que les lémuriens de toutes espéces aient réussi a fuir,
ce qui n'est pas du tout certain, surtout en ce qui
concerne les microcebes. Deux derniéres prospections
ont eu lieu les 13 et 14 décembre 2005 et le premier jour
nous avons eu la malheureuse surprise de découvrir,
attachée a un arbre au bord de la route a environ 150 m
du village d'Ambodimangai Bora (donc en limite de la
réserve Bora), une queue de Aye-aye. Cet acte doit
dater, d'apres 1'état de la queue, de seulement 1 ou 2
jours. Les derniers individus de cette espéce poussés
dans leurs ultimes retranchements par les feux sont
maintenant en plus massacrés par la population a cause
de croyances stupides. Le dernier refuge, le plus au
nord-est de Madagascar des Propitheques de Coquerel
n’existe donc plus et leur disparition est définitive en ce
lieu.

Fig. 2: La forét de Bora brulée au mois de décembre
2005.
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Between mid-February and April 2005, lemur surveys
were conducted in the southern and southwestern for-
ests of Madagascar. The sites were Tongaenoro, Anta-
bore, Vombositse in the spiny bush and Vohondava, An-
drendahy and Mahavelo in xerophytic forest. Transect
line method was used to detect the presence and the rel-
ative abundance of lemurs. General observations and
interviews with local guides were also undertaken to
supplement the transect data. Furthermore, live traps
were set to verify the identity of small nocturnal lemurs.
A total of 5 species were iden-
tified during the survey, in-
cluding two diurnal species
(Propithecus v. verreauxi and

sites were located in the Plateau calcaire de Mahafaly
(Tongaenoro, Antabore and Vombositse) and 3 in the
Amboasary region (Vohondava, Andrendahy and
Mahavelo). Names and positions are presented in Table
1 and Figure 1.
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Fig. 1: Location of study sites (figure drawn by L. Wil-
mé).

Table 1: Characteristics of location during surveys in the south and southwest of
Madagascar. All surveys were carried out in 2005.

Lemur catta) and three noc- [Sites Coordinates [Alt.| Forest | Time period| Mean Mean
turnal species (Lepilemur (m)| types temp. Rain
leucopus, Microcebus muri- (°C/day) |(mm/day)
nus, and M. griseorufus). Le- Tongaenoro (TON) |24°44'S, 44°01'E[120 [Spiny bush| 18-25 Feb 28.3 3.81
mur diversity was low in Ton- Antabore (ANT) 24°23'S, 43°50'E[100 |Spiny bush |26 Feb-05 Mar| 28.7 0.00
gaenaro and Antabare (3 spe- o 8 T orerhite] 1332 Mar | 303 | 490
. . ohondava °41'S, 46°27' erophitic - ar . .

Xifl);:n%};e}f;esﬂdvﬂfﬁgjgi’ Andrendahy (AND)|24°52'S, 46°23'E[ 100 | Xerophitic |27 Mar-03 Apr| _26.5 0.01

i > |Mahavelo (MAH) |24°45'S, 46°09'E|110 | Xerophitic 05-12 Apr 23.2 0.08

and 5 species at Vombositse.
Cheirogaleus medius was not
noted during the survey.

In spite of the considerable efforts by different authori-
ties for the conservation of fauna and flora in Madagas-
car, much of island’s native biodiversity remains highly
threatened by the regression of natural habitat. The
natural forest remaining of Madagascar have dimin-
ished increasingly due to fires, extensive grazing by cat-
tle and goats, conversion to charcoal and sometimes
slash-and-burn agriculture (ANGAP, 2001). The arid
ecosystems are of particular importance for conserva-
tion and should be a priority because the southern for-
ests are poorly represented in the protected area net-
work. Habitat destruction is the main threat to the le-
murs of southern Madagascar (Mittermeier et al. 2006)
and some species are also hunted for food or collected for
pets. Previous surveys have shown that lemur diversity
in the south is the lowest in Madagascar and is usually
composed of Propithecus v. verreauxi, Lemur catta,
Lepilemur leucopus, Cheirogaleus medius, and Micro-
cebus murinus (Fenn et al., 1999; Goodman et al. 2002).
The aim of this paper is to supplement the information
on lemur species and abundance in the unprotected
southern forests of Madagascar. This is to extend the
database on the distribution of these animals to help
with biogeographical studies and conservation action
plans.

Methods
Six study sites located in the Province de Toliara were
visited between mid-February and April 2005. Three

Lemur density was estimated using transect methods.
The observer walked slowly in the forest during the day
(07:00-10:30 and 15:00-17:30) and at night (18:30-
22:00). One transect of each was used in Tongaenoro
(1000 m), Antabore (1500 m), Andrendahy (1000 m),
Mahavelo (1000 m), and Vombositse (1200 m). At Vo-
hondava 3 transects were established (1000 m, 1300 m,
and 2000 m). Night surveys used a frontal lamp of weak
intensity for detecting the species. Once detected, a
maglite and binoculars were used for species identifica-
tion. Species, time of contact, transect code, number of
individuals, height above the ground where the animal
was first sighted, general activity and composition of
the group, distance between the observer and the ani-
mal with the angle of the perpendicular, estimate
height and diameter (DBH) of the tree were noted. Le-
mur densities were calculated as: number of individuals
/ (length of the transect x 2 x mean distance perpendicu-
lar to the trail at which the individuals were sighted
(Whitesides et al. (1988).

Whenever possible, age and sex were also recorded.
Apart from the transect survey some active research
have been done for information on lemurs not detected
by transect lines. Furthermore, trapping was used to
aid the identification of small nocturnal lemurs. Twenty
Sherman traps were placed along the trail at heights of
0.5 to 2.0 m above the ground. Visits were made in the
morning at 6:00 am (collection of animals captured) and
in the afternoon at 5:30 pm (release of animals). Cap-
tured animals were always released at the site of cap-
ture.
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Finally, interviews with local guides were undertaken
to collect information about the presence of lemurs not
detected in the methods mentioned above.

Results

Species diversity: A total of 5 lemur species were found
during the survey, consisting of two diurnal species
(Propithecus v. verreauxi, and Lemur catta) and three
lemur nocturnal species (Lepilemur leucopus, Micro-
cebus murinus, and M. griseorufus). Cheirogaleus me-
dius was not recorded at any of the 6 sites. Species rich-
ness was low in Tongaenoro and Antabore where only 3
species were present. Vohondava, Andrendahy, and
Mahavelo presented 4 lemur species and only the site of
Vombositse contained all 5 species (Table 2).

Table 2: Distribution of lemur species listed by campsite.

underfiir. Eyes and ears are relatively large. The tail
has dorsally brownish color and ventrally light color.
Hairs at distal tip of the tail have dark color. The cinna-
mon back stripe is diffused.

Estimates of lemur densities (diurnal and nocturnal
species) are summarized in Table 3. All sites surveyed
had high densities of Microcebus spp. Tongaenoro and
Vohondava have had more individuals than the other
sites. Densities were low in Mahavelo and Antabore.
More Lepilemur leucopus were found at Andrendahy
than at Vohondava and Mahavelo. For diurnal species,
the density of Lemur catta was high in Mahavelo and
low in Antabore. Propithecus v. verreauxi was found in
all sites except Antabore Forest. Its density was esti-
mated only in Vohondava and Mahavelo with high den-
sity at the former site.

For nocturnal species, Mi-
crocebus spp. was most of-
ten encountered in Tongae-

Family Species Vernacular |TON|ANT|VOM |VOH|AND | MAH| noro and Antabore respec-
T names m " ——— | tively 70.2 and 79.2 %. The
) ) s 1(41%) tily, hataka number of sightings of Lepi-
Cheirogaleidae i lemur leucopus was higher
Microcebus tily, hataka + + + + .

griseorufus (N) Y, in Andrendahy (19.2 %)

Lepilemuridae Lepilemur . . ;s than in Vohondava (7.4 %)
ongiky, songik; * # + + + X 4
leucopus (N) sy sy Vombositse (2.9 %), and
Lemuridae Lemur catta (D) |maki, hira # + # # * + Mahavelo (1.5 %). For diur-
Indridae Propithecus sifaka # # + # + nal lemurs, Lemur -catta
v. verreauxi (D) ¢ d

Total no. of species 3 3 5 4 4 4 fvyas d mos common an
+: Species present; D: diurnal; N: nocturnal; #: species sighted outside the transect walk; *: by ound at every SI?e except
interviews with local guides Andrendahy. Propithecus v.

External characteristics of the different species are de-
scribed below.

Propithecus verreauxi verreauxi (A. Grandidier, 1867):
The body has a white fiir, and the top of
the head is brown chocolate or black.
The ventrum had a yellow light color.
Some individuals have a gray task in

verreauxi was found at 5
sites and was most com-
monly encountered at Vohondava (47.1 %), while it was
absent from Antabore. Group sizes of diurnal lemurs
are presented in Table 4.

Table 3: Approximate density of lemurs recorded (individuals per km?
transect). # = species sighted outside the transect walks.

the back. An individual entirely dark

brown fiir was observed in Mahavelo. Sites Trans. M. spp. L. leucopus L. catta P. verreauxi
. TON la 1000 # #
Only the around the eye, the tail, and
T . . ANT 2a 300 14
the inside of the leg have a white color.

. . . . VOM 6a 273 # # #
This color variation of Propithecus v. 32 1077 167 # 564
verreauxi could be the same as tha.t has |yon 3b 1046 143 # 116
been observed in Isalo (e.g. Mitter- 3c # 75
meier et al., 2006). AND 4a 569 239 #
Lemur catta (Linnaeus, 1758): An av- [VAH Ba 291 18 256 20

erage of 6.1 + 3.4 (n=12) was calculated
and groups surveyed in Tongaenoro
and Antabore were found close to the
craters.

Table 4: Average group size of diurnal lemurs (+ SD). Values in brackets
represent the range of group sizes; n = number of groups sighted.

Lepilemur leucopus (Forsyth Major, [gpecies TON | ANT | VOH | AND | MAH |VOM|Average
1894): The body fiir is of light gray [P verreauxi| 4.8+1.91]5.8:1.64 31177 [ 4 [45:1.94
color. The foot is white. The length of el (4-8) (4-8) a6 | =7 @8
the head-body and the tail are nearly n=12 n=5 n=7 n=26
the same. Ears are rounded. Two indi_ L. catta 4.5+ 3.53|3.3+1.15(4.5+4.94 8.2+0.50 12.0 6.1+3.39
viduals using vocalizations for their f=72) (3:‘;) g;sz) (1?;?1) n=1 (I}=1122)

communication were often found in
Vohondava and Andrendahy.
Microcebus murinus (J. F. Miller, 1777): The dorsal pel-
age is ochre yellow. The ventral pelage is of light neutral
gray. The cinnamon back stripe is largely observed and
is diffused along the back to the base of the tail. The
patch above the nose and between eyes is white. The tail
is cinnamon.

Microcebus griseorufus: The upperparts is gray clear
whereas the underparts are white pine without grayish

Table 5 shows that the number of Microcebus spp. seen
per kilometer of was higher in Tongaenoro than at the
other sites. The abundance of Lepilemur leucopus var-
ied from 0.25 ind./ km to 3.5 ind./km with the maximum
observed in Andrendahy. For diurnal species, the abun-
dance of Lemur catta was high (3.6 ind./km) in Maha-
velo. The abundance of Propithecus v. verreauxi was
high on the transect 3a in Vohondava (3.4 ind/km).
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Table 5: Average number of individuals per kilometer transect found in the References )
different transects. The values in brackets represent the distance of detec- ANGAP 2001. Plan de Gestion du

tion (m) of the animal with standard deviation; # species sighted outside

Réseau National des Aires Protégées

the trail. de Madagascar.
Ausilio, E.; Raveloarinoro, G. 1993.
Sites |Trans.| Microcebus | Lepilemur | Lemur catta | Propithecus v. Statut et densité des especes de
spp.- leucopus verreauxi lémuriens dans la région d’Antsalova
TON la 12.0 (4.9+4.1) # # (ouest de Madagascar) (Foréts de
ANT 2a 5.5 (4.843.2) 0.8 (10.0) I’Antsingy, de Tsimembo et de la
VOM 6a | 3.0(4.7+3.3) # # # région de Tsiandro). Unpublished re-
3a 7.0 (3.6+2.3) | 2.0 (5.242.9) # 3.4 (7.043.6) port to UNESCO-Project 507/INT/40.
VOH 3b 9.6 (4.0+1.8) | 1.1(6.043.5) # 2.3 (12.543.5) Antananarivo, Madagascar.
3c * * # 1.2 (10.0) Charles-Dominique, P.; Hladik, C.M.
AND d4a | 7.5(5.6+3.0) | 3.5 (5.6+2.6) # 1971. Le Lepilemur du Sud de Mada-
MAH 5a 2.5 (4.842.3) 0.25 (7.0) 3.6 (42.3£32.2)| 2.0 (29.5+47.2) gascar: Ecologie, alimentation et vie
sociale. La Terre et la Vie 25: 3-66.
. . Fenn, M.; Randriamanalina, M.H.; Raharivololona,
Discussion

Although the arid formation in the south has a low le-
mur diversity (Goodman et al., 2002; Rasoarimanana,
2005), many studies prove its high density for certain
species. We found that the density of Microcebus spp. in
some sites of survey is notably high. Some authors re-
ported the same case in other areas of dry forests (Mar-
tin, 1972; Hladik et al., 1980; Ausilio and Raveloarinoro,
1993). The presence and the abundance of Microcebus
spp. at all sites could explain its tolerance in the south-
ern condition (spiny bush and xerophytic forest). Other-
wise, Microcebus is able to survive in altered habitats
(Mittermeier et al., 2006). M. murinus is more numer-
ous in the spiny forest parcels of the Parc National
d’Andohahela than in the gallery forest (M. Pidgeon, in
lit.). Nash (2000) highlighted the abundance of M. gri-
seorufus outside the Réserve Spéciale de Beza Maha-
faly.

The abundance of Lepilemur leucopus was higher in
xerophitic forest than in spiny bush of the Plateau
calcaire Mahafaly. It was absent in Tongaenoro and
Antabore and rarely sighted in Vombositse. Charles-
Dominique and Hladik (1971) found similar differences
between gallery and spiny bush for Lepilemur leucopus
in Berenty.

Lemur catta was found at all sites except Andrendahy.
However, local villagers signal its presence there. It was
also found in the nearby Masiabiby Forest (Fenn et al.,
1999). Number and transect length used for certain
sites were not sufficient to estimate the densities of di-
urnal lemurs. When estimating lemur density in the
arid formation. Thus, it is necessary to increase the
number and length of transect.

In conclusion, this survey shows that the dry forests of
the south and southwestern of Madagascar have low le-
mur diversity. Although this natural formation has few
lemur species, the density of certain species seems to be
high. Finally, this region constitutes not only a good
place for Microcebus griseorufus but also an option of
ecotourism to appreciate the beauty of the arid ecosys-
tem for its high lemur density.
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Spider-catcher - Predation of Eule-
mur fulvus on an orb web spider

Rainer Dolch
Association MITSINJO, Lot 104 A, Andasibe 514, Mad-
agascar, rdolch@gmx.de

Both a biodiversity and tourist hot spot (Dolch 2003),
Andasibe has recently witnessed interesting new lemur
observations. Surveys and captures by MITSINJO have
led to the discovery of a population of Prolemur simus
(Dolch et al., 2004) and — in collaboration with the Zoo
Zurich — a new species of Mouse Lemur, Microcebus
lehilahytsara (Kappeler et al., 2005).
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Also of interest is the recent observation of unexpected
food habits among several lemur species of the region.
Here we report an individual of Eulemur fulvus preying
on an orb-web spider (Araneidae). During a walk in the
Analamazaotra forest in February 2006, a group of Eu-
lemur fulvus was observed. The group members were
feeding on the fruits of forest plants, when the attention
of one individual was captured by the presence of an
orb-web spider (cf. Caerostris sp.). After a first curious
inspection of the spider, the lemur withdrew. Only mo-
ments later, the individual approached again, grabbed
the spider with one hand and ate it. Although the cob-
web appeared toirritate the lemur, it finally managed to
remove it and chewed on the spider with obvious relish.
Since plants usually form the bulk of lemur diet, preda-
tion on invertebrates has often gone unnoticed. The two
predominantly folivorous lemur families (Indridae, Le-
pilemuridae) do not appear to feed on animal prey at all.
Most lemur species known to regularly prey on inver-
tebrates belong to the Cheirogaleidae (Mittermeier et
al., 2006). This is especially the case for both Allocebus
and Microcebus (e.g. Atsalis, 1999b). In Cheirogaleus cf
major invertebrate prey appears to constitute only a
minor part of all food items (Ganzhorn, 1988, Wright
and Martin, 1995). If invertebrates are taken, Cheiro-
galeidae (and Daubentonidae — see Sterling, 2003)
mostly prey on insects. Spiders are an unusual diet (but
see Fietz, 2003), and only Mirza is known to more often
feed on arachnids (Pages, 1980; Andrianarivo, 1981;
Kappeler, 2003).

Lemuridae, although much more occasionally than
Cheirogaleidae, are also known to include invertebrates
in their diet. Lemur catta, Eulemur coronatus, E. ma-
caco and E. sanfordi have all been reported to prey on
invertebrates (Mittermeier et al., 2006). E. sanfordi
seems to be the only species that has been reported to
also feed on spiders (Freed, 1996). Eulemur species are
largely frugivorous (Overdorff and Johnson, 2003) and
E. fulvus even has a highly variable diet of more than a
hundred plant species (Rassmussen, 1999). Our obser-
vation of E. fulvus preying on a spider may be a further
indication of invertebrate prey more often included in
lemurid diet than previously thought.
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Activity Budget, Ranging, and Group
Size in Silky Sifakas (Propithecus
candidus)

Erik R Patel

Department of Psychology, Behavioral and Evolutio-
nary Neuroscience Division Cornell University, Ithaca,
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Measures of ranging, activity budget, group size, and
life history are crucial for both conservation

management and hypothesis testing in behavioral eco-
logy. Group size and ranging information are only cur-
rently available from two of the four species of rain-
forest sifaka (Sussman, 2000). Published rainforest si-
faka activity budgets are presently available only from
Propithecus edwardsi (Hemingway, 1999), although the
activity budget of Propithecus d. diadema (and Indri
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indri) can be found in Powzyk’s (1998) PhD
Dissertation. As the first of three objectives of this
report, silky sifaka (Propithecus candidus) ranging,
group size, and life history data are presented and
compared to that of other sifakas. Silky sifakas have
been elevated to species rank recently (Mayor et al.,
2004), and are one of the Top 25 most endangered
primates (Mittermeier et al., 2005; Fig. 1). As the second
goal, the first silky sifaka daily activity budget is
presented. Finally, lemur females may feed more than
males and perhaps be less vigilant (Overdorff, 1998;
Wright, 1999; but for a contrary evidence see: Gould et
al., 1997, Hussmann and Kappeler, 1998; Hemingway,
1999). Thus I test the prediction that these general
activity budgets will demonstrate more feeding and less
movement for females than males.

Fig. 1: Propithecus candidus male (photy by Eric Patel).

Methods

All data for this report, except ‘social structure’, ‘mean
group size’, and ‘range in group size’ were collected on
the group of 8 silky sifakas at Camp 2 (775 m; 49°45.7 S
/14° 26.0’ E) of Marojejy National Park (Fig. 2) from Au-
gust 3 2001 - November 18 2001 and July 24, 2002 to
June 12, 2003. The group consisted of 1 fully adult male,
2 young or subadult males, 2 adult females, 1 juvenile
male, and 2 female infants. The extremely steep cliffs of
the Marojejy mountains and the official prohibition
against the creation of any sort of trail system precluded
the intensive study of more than 1 group.

‘Social structure’, ‘mean group size’, and ‘range in group
size’ were calculated from encounters with the following
silky sifaka groups: 1) Camp 2 of Marojejy, 2) Between
Camp 2 and Camp 3 of Marojejy, 3) Camp 3 of Marojejy,

PN Marojejy

N

0 10 km

P =, "%
A S
N RNy K.
L AL
~ 1
N
RS Anjanaharibe-Sud

Fig. 2: Map of Marojejy National Park and Anjana-
haribe-Sud Special Reserve Location of Marojejy Camp
2 and 3 (marked by star); from Garreau and Manant-
sara (2003).

4) Site 1a of Anjanaharibe-Sud (see Schmid and Smol-
ker 1998). Further details about Camp 2 and Camp 3 of
Marojejy can be found in Goodman (2000). ‘Home range
size’ and ‘elevation’ were calculated using a Garmin
eTrex Vista GPS in the more open regions along the pe-
riphery of the home range, such as river beds. ‘Daily
path length’ was calculated from 85 dawn to dusk fol-
lows using a Sportline pedometer calibrated to the local
terrain. ‘Daily travel duration’ was calculated using a
Timex Ironman stopwatch during 85 dawn to dusk fol-
lows. During stationary rest and feeding periods, the
stopwatch was paused. ‘Activity budget’ presented here
was calculated from 128 continuous random 30 minute
focal animal samples using an ethogram of 64 behav-
iors. For this analysis, only uninterrupted focals of
adult males and females were included. Continuous fo-
cal animal sampling was used because, although much
more labor intensive than more commonly used instan-
taneous behavior samples, it provides a more accurate
measure of the duration of behaviors (Altmann, 1974).
After the completion of behavioral data collection, be-
haviors were re-coded into 6 mutually exclusive catego-
ries for the activity budget: Forage, Move, Sleep, Rest,
Social, and Other (scent-marking, vocalizations, direc-
ted gaze, urination/defecation).

Mating season was considered the months of November,
December, and January based upon personal observa-
tion of mountings, long-term data from P. edwardsi
(Pochron et al., 2005), and the birth of infants in late
June or early July.

Results

Six different groups were encountered in both Marojejy
and Anjanaharibe-Sud. These groups ranged in size
from 2 to 9 individuals with a mean group size of 4.7.
The social structure was ‘variable’ with three groups
polygynandrous and three groups pair-living. The main
study group at Camp 2 of Marojejy National Park had a
home range size (100 % MCP) of 44 hectares. Elevation
ranged from 775 m at Camp 2 up to 1300 m. On several
occasions, the group ascended 525 m in vertical eleva-
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tion from the lowest to the highest elevation in a single
day. Daily path length averaged 712 + 502 m while
mean daily travel duration was a little under 1 hour at
57.5 = 25.9 min. Table 1 compares ranging and group
size across different Propithecus taxa. Three infants
were born during the study. Litter size was always one.
Mean inter-birth interval was 1.67 years which deviates
from the expectation of 2 years that is typical of rain-
forest sifakas. In this study, the oldest adult female
gave birth to a healthy infant in consecutive years.

Table 1: Comparisons of sifaka ranging and group size.

ence, the extreme elevational range of P. candidus may
exceed all other sifakas. As in P. edwardst, silky sifaka
social structure is variable and females may sometimes
give birth to 1 infant in consecutive years, although the
typical inter-birth interval is 2 years (Wright, pers.
comm.; Pochron and Wright, 2003). However, these and
other interpretations below must be tempered by the

fact that most of the results of this report are limited to a

single group of silky sifakas.

This report presented the first silky sifaka activity bud-
get. Asis typical of folivores, adult silky sifa-
kas spend most of their day resting (44.4 %)
and foraging (21.9%), while also devoting a

substantial amount of time to social behav-
ior (16.8 %). Of the six major activity catego-

ries, movement consumed the least amount

of time (0.9 %). By comparison, Propithecus

d. diadema may spend more time feeding

(37.9 %) and resting (49.4 %), but less time

Home Day Group |Reference
Range (ha) |[Range (m)| Size
. Richard (1978); Jolly et al.
P. verreauxi 3-8.5 110-550 2-13 (1982): Richardet al. (1993)
P. tattersalli 8-12 460-1077 | 3-10 |Meyers (1995)
P. edwardsi 50 320-2080 3-9  |Wright (1995, pers. comm.)
P. diadema 33-42 1629 3-8 |Powzyk (1997)
1This Manuscript; 2Patel
. (2003); 3Duckworth et al.
P. candidus 441 712+5021 | 2-91.234 (1995). 4Sterling and Me
Fadden (2000)

engaged in social behavior (2.4 %). These
differences may be species differences or
may be due to methodological differences,

The activity budget is displayed in Figure 3. The num-
ber of focal samples was approximately evenly distrib-
uted across the birth, gestation, lactation, and mating
seasons (X23 = 4.69; p > 0.19). The sex differences in the
percentage of time spent moving, resting, and in social
behavior were significant. Males moved and engaged in
more social behavior than females. Female rested more
than males. Although significant, the effect size index
(Cohen’s d) was low for all three of these categories. No
significant sex differences were found for the activity
categories ‘Forage’, ‘Sleep’, and ‘Other’ (Table 2).
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Fig. 3. Silky sifaka activity budget by sex.
Table 2: Sex differences in Silky sifaka activity bout du-

rations; Z and p values are based on Mann-Whitney-
U-tests (* p < 0.05; ** p < 0.01; *** p < 0.001).

Z Sex Difference Effect Size
Index (d)
Forage Z =0.22 None N/A
Move Z =2.67** | Male > Female 0.05
Social Z = 6.97%** | Male > Female 0.12
Rest Z =2.35% | Female > Male 0.10
Sleep Z =1.421 None N/A
Other Z =1.230 None N/A
Discussion

Taken as a whole, these results suggest that silky sifaka
ranging, group size, and life history resemble that of
other rain forest sifakas (Table 1). However, P. ed-
wardst may have a somewhat larger home range and P.
diadema a larger day range. As the only major differ-

such as the number of categories and the
sampling procedure.

Consistent with prior sifaka research (reviewed in
Hemingway, 1999), this activity budget revealed no sig-
nificant sex difference in foraging duration. However
there was a nonsignificant trend for females to forage
longer than males which has been found in Indri indri
(Pollock, 1977).

Silky sifaka adult males did devote slightly, but signifi-
cantly, more time to movement and social behavior, but
less time to resting than females. I often observed long
bouts of male-only play on the ground which may well
account for the sex difference in social behavior. This
may not be true of other rainforest sifakas. For example,
female Milne-Edwards’ sifakas are known to be full par-
ticipants in terrestrial play bouts (Wright, pers. comm.).
These slight sex differences could reflect the importance
of energy conservation to female lemur biology (Wright,
1999), could reflect male vigilance (Overdorff, 1998), or
could be nonfunctional. While some work suggests that
female lemurs may suffer uniquely high reproductive or
metabolic costs (reviewed in Pochron et al., 2003), oth-
ers question the extent to which female lemurs bear
high metabolic costs and possess compensatory behav-
ioral adaptations (Pereira et al., 1999; Hemingway,
1999).
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Cytogenetic and molecular charac-
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A cytogenetic and molecular study of the sportive le-
murs (Lepilemur) in northern Madagascar provides evi-
dence that sportive lemurs from the Ampasindava pen-
insula constitute a separate species, Lepilemur sp. nov.
The karyotype (2N = 24) differs from the two parapatric
species L. dorsalis and L. sahamalazensis (2N = 26).
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The genetic distances obtained from complete mito-
chondrial cytochrome b sequences are of the same mag-
nitude as those observed between other sportive lemur
species.

Sportive lemurs (Lepilemur) are small nocturnal pri-
mates of Madagascar living in almost all primary for-
ests. The classification of sportive lemurs based on mor-
phological features is difficult because pelage coloration
and other external characteristics are inconspicuous in
this nocturnal genus. Their classification was disputed
until a cytogenetic approach allowed the recognition of
eight species (Petit,1933; Petter et al.,1977; Rumpler
and Albignac, 1978). In a recent study the distinctive-
ness of these eight species was confirmed by applying
molecular genetic methods such as the sequencing of
mitochondrial genes (Andriaholinirina et al., 2006) Ad-
ditionally within two of the eight species, L. ruficau-
datus and L. dorsalis large genetic differences among
geographic populations were found, leading to the iden-
tification of three new species (Andriaholinirina et al.,
2006). Thus, L. ruficaudatus was subdivided into L. ru-
ficaudatus, L. randrianasoli and L. aeeclis, all of them
representing the same karyotype (2N = 20) (Table 1). L.
dorsalis was divided into L. dorsalis and L. sahamala-
zensis, the two species also being characterized by a
unique karyotype 2N = 26 (Table 1) (Andriaholinirina et
al., 2006).

In this paper, we report the identification of another
new sportive lemur species based on karyotype and
mtDNA sequences. It was discovered in the region of the
Ampasindava peninsula during a systematic study of
Lepilemur, Avahi and Hapalemur from the North-West
and West of Madagascar.

Table 1: Diploid number (2N) and number of chromosomal rear-
rangements among the different sportive lemur species (Andria-
holinirina et al., 2005) and the sportive lemur from the Ampasin-

dava peninsula.

12°§ —

Ampasindava |\
Peninsulal:*

Mﬂevarano

100 Jes
—_

Fig. 1: Assumed distribution of Lepilemur dorsalis (dot-
ted) and L. sahamalazensis (hatched). Indicated is also
the locality where the three specimens of the sportive le-
murs from Ampasindava were captured (arrow).

tion for growing a fibroblast culture. Animals were re-
leased in their respective capture areas immediately af-
ter recovery from anaesthesia.

Karyotypes were established on fibroblast cultures fol-
lowing classical methods (Dutrillaux and Couturier,
1986). Giemsa staining, R-and G-banding techniques
were applied on the chromosomes (Dutrillaux and Cou-
turier, 1986).

Molecular investigations were performed fol-
lowing methods described in Andriaholinirina
et al. (2006). DNA was extracted from the skin
biopsies with the QIAamp DNA minikit as rec-
ommended by the supplier. The complete mito-
chondrial cytochrome b gene (1140 bp) was

PCR-amplified using oligonucleotide primers

and PCR conditions as described in Andria-

holinirina et al. (2006).

Aliquots of the PCR amplification were checked

by agarose gel electrophoresis. PCR products

were sequenced on an automatic ABI sequencer

with the Taq dye deoxy terminator cycle se-

quencing kit (Applied Biosystems). Each sam-

ple was sequenced from both directions. The re-

spective sequences were deposited in Gen Bank
and are available under the accession numbers

DQ444301 - DQ444303.
For phylogenetic reconstructions we used cyto-

- chrome b sequences from ten other sportive le-

2N | Lru |Lra|Lae| Led | Lmi | Lsa [LLam| Ldo | Lan | Lse | Lmu
Lru |20
Lra |20| O -
Lae (20| O 0 -
Led |22 12 | 12| 12 -
Lmi 24| 11 | 11| 11 3 -
Lsa |26| 10 | 10| 10| 8 7 -
Lam |24 11 |11 | 11 9 8 1 -
Ldo |26| 10 |10 | 10| 8 7 0 1 -
Lan %%/ 12 (12| 12| 14 | 13 | 10 | 11 | 10 -
Lse f:i;é/ 11 (11| 11| 13 | 12 9 10 9 1 -
ILm |34 17 |17 (17| 19 18 (15|16 | 15| 15 14
Abbreviations are: Lru = L. ruficaudatus; Lra = L. randrianaso-
li; Lae =L. aeeclis; Led = L. edwardsi; Lmi = L. microdon; Lsa=L.
sahamalazensis; Lam = Lepilemur from the Ampasidava penin-
sula; Ldo = L. dorsalis; Lan = L. ankaranensis; Lse = L. septen-
trionalis; Lmu = L. mustelinus.

mur species available from GenBank (Lepi-
lemur aeeclis DQ234899; L. ankaranensis
DQ109027, DQ109030; L. dorsalis DQ108993,
DQ108995,DQ108996, DQ234887; L. edwardst
DQ109006,DQ109004; L. microdon DQ234889,

Material and methods

Samples of three animals were collected in the area of
the Ampasindava peninsula in northern Madagascar
(Fig. 1). Skin biopsies were taken under general anes-
thesia with a 2 mg/kg injection of ketamine solution
(Ketalar® Parke-Davis). A part of each sample was di-
rectly frozen in liquid nitrogen while the other part was
conserved in MEM, 15 % FCS, 10 % DMSO as a prepara-

DQ109008, DQ109009; L. mustelinus

DQ109033; L. randrianasoli DQ109019,
DQ234890, DQ451104, DQ451105; L. ruficaudatus
DQ234895, DQ451102, DQ451103; L. sahamalazensis
DQ108990, DQ108991, DQ234883; L. septentrionalis
DQ234900). Sequences were easily aligned by eye due to
the lack of indels and checked for their potential to be
correctly transcribed. For a comprehensive evaluation
of the sequences, we expanded our data set with ortho-
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logous sequences from other sportive lemur species and
Avahi laniger, which was used as outgroup in tree re-
constructions (DQ451106). Uncorrected pairwise differ-
ences were calculated with PAUP 4.0b10 (Swofford,
2000). Phylogenetic tree reconstructions using maxi-
mum parsimony (MP) (Fitch, 1975), neighbor-joining
(NJ) (Saitou and Nei, 1987) and maximum-likelihood
(ML) algorithms were performed with PAUP 4.0b.10 or
TREEPUZZLE 5.0 (Strimmer and von Haeseler, 1987).
For MP analyses, all characters were treated unordered
and equally weighted throughout. NJ and ML trees
were constructed with the HKY + G (=0.2627) model of
sequence evolution as it was selected as best-fitting
model with MODELTEST 3.06 (Posada and Crandall,
1998). Relative support of internal branches was per-
formed by bootstrap analyses with 1,000 replications
(MP, NJ), or by the quartet puzzling support values on
the basis of 10,000 puzzling steps (ML).

Results

The diploid number of chromosomes of the two speci-
mens of sportive lemurs from Ampasindava is 2N = 24
(Fig. 2a). This trait is shared with only one other sport-
ive lemur species, L. microdon, however, the karyotype
of the Ampasindava specimens shows eight rearrange-
ments compared to L. microdon (Fig. 2b; Table 1). In

Phylogenetic reconstructions clearly show that L.
ankaranensis, L. dorsalis, L. sahamalazensis and the
sportive lemurs from Ampasindava constitute four dis-
tinct and well-supported clades (Fig. 4), although their
phylogenetic relationships stay partly unresolved.

Discussion

In the sportive lemurs, pelage coloration or other mor-
phological traits are not suitable characters for distin-
guishing among taxa (Ravaoarimanana, 2001). In con-
trast, cytogenetic and molecular methods, such as se-
quencing of marker genes, offer powerful tools for tax-
onomy. Many lemur species are characterized by both
cytogenetic and molecular data (Yoder et al., 2000;
Rumpler and Albignac, 1973). Among sportive lemurs
eight species were characterized by both cytogenetic
and molecular data while three additional species could
only be distinguished by differences in their mtDNA se-
quences (Andriaholinirina et al., 2006).

In the case of the sportive lemurs from Ampasindava
the cytogenetic and molecular characteristics provide
arguments for their classification as a distinct species,
well separated from the parapatric L. dorsalis and L.
sahamalazensis.

The karyotype differs from those of all other sportive le-
murs by diploid chromosome numbers or numerous

s » Fig. 2: Female R-banding ka-
v ‘\. ‘ ﬁ \ " ryotype of the sportive lemur
it ’ Al 4 » | from Ampasindava (a). The in-
\ ﬂ H 14 ¥§ | sert shows the correspondence
oW g% « » | between the metacentric chro-
v " * & * & ¥ | mosomenumber 5 of the sport-
1 2 3 4 ive lemurs from Ampasindava
”n and the two acrocentric chro-
N ar 5 . mosomes of L. dorsalis female
i ag we R-banding karyotype of L.
5 6 7 8 microdon (b).
Y
wh Af TR I
"Mt | T V1S
9 10 11 XX
b
contrast, the diploid number of chromosomes of the two L
parapatric species to the Ampasindava specimens (L. 'S
dorsalis and L. sahamalazensis) are 2N = 26 (Table I). “
Furthermore, the Ampasindava karyotype differs from 1,
that of L. dorsalis and L. sahamalazensis by one chro- £ - J fr ‘
mosomal rearrangement, which could be either a Ro- i W { - [ 4 F
bertsonian translocation or a centromeric fission. One 0B - 3 um f‘t
pair of metacentric chromosomes (chromosome 5) corre- R LR e N
sponds to the two pairs of acrocentric chromosomes N é 1 e o
from L. dorsalis and L. sahamalazensis (LDO 11 and g - el  -w w8
LDO 12; Fig. 2a and Fig. 3). 1 2 2 %
We compared the complete cytochrome b sequences 2 el g -
with those of all other Lepilemur species, excluding L. - ‘ Ry 8 ] i
leucopus. Differences between species are in the range & 13 ol
of 2.98-16.84 %, while differences within species range 88 ~U e -
from 0.00-2.11 %. The differences observed between L. 5 g 7 2/
dorsalis from Ambanja/Nosy-Be and the Ampasindava ; ‘. - A 4 o
individuals and between them and L. sahamalazensis ® . L '. v Y .
are 4.74-4.91 % and 4.83-5.18 %, respectively and hence "9 2o ot = e

are in the range of interspecific differences within this
genus (Table 2).

Fig. 3: Male karyotype of L. dorsalis (R-banding).
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Table 2: Minimum and maximum uncorrected pairwise differences (in %)
within and among analysed species and populations based on complete

cytochrome b sequences. For abbreviations see Table 1.

chromosomal rearrangements (Ta-
ble 1). Important are also the differ-
ences to the two parapatric species,
L. dorsalis and L. sahamalazensis.

100

100 L. ruficaudatus
100
L. ruficaudatus
L. ruficaudatus

100-98-98 L. randrianasoli

L. randrianasoli

L. randrianasoli

L. randrianasoli

L. aeeclis

100-100-96 L. edwardsi
L. edwardsi
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Fig. 4: Phylogenetic relationships as obtained from
complete mitochondrial cytochrome b gene sequences,
with branch lengths drawn according to those esti-
mated by the NJ algorithm and by applying the HKY +
G model of sequence evolution. Numbers on internal
branches indicate bootstrap or puzzling support values
(first: MP, second: NJ; third: ML). Abbreviations refer
to those listed in Table 1.

Lru | Lra | Lae | Led | Lmi | Lsa |Lam | Ldo | Lan | Lse |Lmu With 2N=24 the Ampasindava

Lea | 0:00- taxon has two chromosomes less

0.79 than L. dorsalis and L. sahamala-

Lra 67%)% %Ol(i- zensis (2N=26) due to one chromo-

737- 16392 somal rearrangement between the

Lae | 76 | 675 | - new taxon and the two parapatric

12.46-111.67- species. Two other species of sport-

Led | 7954 11.93|12:46| 0.00 ive lemurs, L. septentrionalis and

Lmi |11.75-11.32-12.37-| 9.21- | 0.18- L. ankaranensis also differ by only a

12.19111.75]12.54] 9.39 | 0.53 single chromosomal rearrange-

ment (Rumplr ot al, 2001, Thee

11.05-110.97- 4.83- differences in the karyotypes alone

Lam |17 171051149 10.44 | 9.83 | £ 0| 0.00 provide strong arguments for the

10.97-|11.49- 10.44-| 5.18- | 4.74- | 0.00- delimitation of a new species, be-

Ldo | 9770 | 11,67 | 1097 10.70 | J5'ao | ‘553 | 4.91 | 0.18 cause chromosomal events can ei-

Lan |10-53-/10.79-/11.05- 10.70-10.00-| 4.47- | 4.12- | 2.98- | /o ther be a trigger for the speciation

10.79110.97 | 11.14 | 10.79 | 10.26 | 4.91 | 4.21 | 3.25 | process by erecting a reproductive

11.14-110.97- 9.83- | 9.30- 7.46- | 7.54-| barrier between two populations or

Lse | 7723|1140 |11:84| 1061 /1009 | 9565 | 8:33 | 763 | 763 they can simply be indicators of the

Lmu 11%}31 11%27% 15.79 | 16.32 1156%85 11%%3} 15.35 11%911 115523% 16.23| - existence qf such a}barrier b.etween
two well-differentiated species.

Additional arguments follow from

our genetical analysis. The genetic differences as esti-

A loniger mated from the cytochrome b dataset are similar or

larger than those reported among other sportive lemur
species (Table 2). The phylogenetic tree reconstructions
reveal an independent clade of the Ampasindava sport-
ive lemurs (Fig. 4), although their exact phylogenetic re-
lationships with other sportive lemur species from nor-
thern Madagascar remain unclear, due to ambiguous
tree topologies provided by different reconstruction
methods.

The molecular data, although based on only one mito-
chondrial gene and from a small number of tested indi-
viduals support our conclusion from the cytogenetic
analysis to classify the sportive lemurs from Ampasin-
dava as distinct species.

The Ampasindava peninsula was before included in the
range of L. dorsalis (Mittermeier et al.,1994) and later it
was hypothesized that it belongs to the range of L.
sahamalazensis (Andriaholinirina, 2006). The type lo-
cality of L. dorsalis is very imprecisely labeled as "Mad-
agascar" (Gray, 1871). Most museum specimens are
from the Ambanja region and hence we presume that
this is also the case for the holotype. The type locality of
L. sahamalazensis is the Sahamalaza peninsula to the
south of Ampasindava. Therefore the population from
the Ampasindava peninsula needs to be named:

Lepilemur mittermeieri sp. nov.

Type series: Tissue and DNA from three individuals
stored at the University Louis Pasteur Strasbourg,
France (Lamp1l-Lamp3).

Type locality: Ampasindava peninsula, Province d'
Antsiranana (Diego-Suarez) (approx. 47°564 E; 13°36 S).
Diagnosis: Differs from most other sportive lemurs in
diploid chromosome number (2N = 24). L. microdon, the
only sportive lemur species showing the same diploid
chromosome number as L. mittermeteri, differs from it
in eight rearrangements. L. mittermeieri differs from its
closest relatives, L. dorsalis and L. sahamalazensis in
the diploid number of chromosomes (both 2N = 26), in
one chromosomal rearrangement and in the complete
cytochrome b gene in 4.74-4.91 % and 4.83-5.18 %, re-
spectively.
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Etymology: Lepilemur mittermeieri is named in hon-
our of Russell A. Mittermeier, President of Conserva-
tion International, who initiated and supported many
important conservation activities in Madagascar.
Distribution: The species is restricted to the type lo-
cality of the Ampasindava peninsula, but further field
studies are required to determine the exact distribution
range, in particular in relation to L. sahamalazensis
and L. dorsalis.
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Mittermeier, R. A., W. R. Konstant, A. F. A. Haw-
kins, E. E. Louis, O. Langrand, H. J. Ratsimbazafy,
M. R. Rasoloarison, J. U. Ganzhorn, S. Rajaobe-
lina, I. Tattersall, and D. Meyers 2006. Lemurs of
Madagascar. Conservation International, Wash-
ington, D.C.

The second edition of Conservation International's Tro-
pical Field Guide, Lemurs of Madagascar has been com-
pletely revised from its original edition printed in 1994.
The book contains extensive scientific information with
chapters including: origin of lemurs, discovery and
study of living lemurs, extinct lemurs, conservation of
lemurs, geographic range and distribution of lemurs,
ecology and behavior of lemurs, conservation status and
threats tolemurs. The guide is illustrated with over 200
drawings, photos and maps to assist in field identifica-
tion. The three appendices include a) national maps de-
picting island topography, cities, rivers and protected
areas, b) descriptions and representative photos of Mad-
agascar’s principal terrestrial habitats, ¢) listings of key
sites for lemur watching.
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Price: $25.00 (includes UPS Ground shipping within
the continental United States; For orders requiring
faster service than UPS Ground, you will be responsible
to pay all shipping costs). The book is available from:
Jill Lucena, Conservation International, 1919 M
Street NW, Suite 600, Washington, DC 20036 USA,
jlucena@conservation.org, Phone: +1 202 912-1208, Fax: +1
202 912-1026

Primack, R. B. and J. Ratsirarson 2005. Principe
de Base de la Conservation de la Biodiversité.
Sedico, Antananarivo. 295 pp. ISBN: 2-915064-
13-X; 30 000 Ariary.
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The book by Primack and Ratsirarson is a pleasure to
read. [tis a truly Malagasy version of an internationally
renowned textbook on principles of conservation biol-

ogy. Richard Primack has published several regional
and general textbooks on conservation biology. Joelisoa
Ratsirarson has worked for many years in conservation
in Madagascar. The combination of the two turned out
to be a "dream team" and their book represents a hall-
mark for conservation and teaching in Madagascar. The
book provides a fine introduction to conservation issues.
It then applies these principles to genuine problems in
Madagascar and illustrates them with data and ap-
proaches from Madagascar. The book is nicely illus-
trated with many figures and photos. The book is avail-
able at the Centre d’Information Technique et Econo-
mique, Antananarivo (www.cite.mg).

Mammal species of the world

You can visit the MSW website for the full taxonomy
(checklist) from MSW3 at: nmnhgoph.si.edu/msw. Updated
content will be available online later in 2006.

Schwitzer, C., S. Brandt, O. Ramilijaona, M. Rako-
tomalala Razanahoera, D. Ackermand, T. Razaka-
manana, and J. U. Ganzhorn 2006. Proceedings of
the German-Malagasy research cooperation in
life and earth sciences. Concept-Verlag, Berlin.
The book summarizes some of the contributions of a
meeting on malagasy-German research collaborations
held in October 2004 in Antananarivo. It includes chap-
ters on geology, biodiversity and conservation, and sus-
tainable use of agricultural resources. The book is avail-
able from the German Ambassy in Antananarivo, or
from Christoph Schwitzer (studpri@zoo-keeln.de) or

Jorg Ganzhorn (ganzhorn@zoologie.uni-hamburg.de).

Theses completed

Andrianirina, H.Z.R. 2006. L’éducation environnemen-
tale dans les zones périphériques du Parc National
Tsingy de Bemaraha. Mémoire de CAPEN (Certificat
d’Aptitude Pédagogique de ’Ecole Normale). Dépar-
tement de Formation initiale scientifique, Centre
d’Etude et de Recherche Sciences Naturelles, Ecole
Normale Supérieure, Université d’Antananarivo.
Le Parc National "Tsingy de Bemaraha" est unique
au monde gréace a ses diversités floristiques, faunis-
tiques et géologiques avec le majestueux relief kars-
tique: les Tsingy. Les formations végétales sont clas-
sées dans la zone écofloristique occidentale de basse
altitude et se divisent en quatre grandes parties:
Foréts dense seche de 'Ouest dans les éboulis ou
dalles calcaires (Fuphorbia aphille, Adenia sp., Com-
miphora aphevalis, Chrysalidocarpus madagascar-
tensis, Poupartia stlvatica...); Forét sub humide dans
les Avens et bordures des cours d’eau (Adansonia,
Hildergardia, Commiphora, Dalbegia, Rhophalocar-
pus, Euphorbia enterophora, Humbertochlou bam-
busina,Adina microcephala, Medemia sp., Noronhia
alleizettei, Rinorea arborea, Blotia sp., Diospyros
gneissicola, Combretum coccineum, Vepris perri-
eri...); Savane arboréé (Dalbergia sp., Givoutia
madagascariensis, Grewia africanus, Adiantum sp.,
Clinogyne comorensis, Liparis sp...); Végétations
Xérophitiques ripicoles sur les plateaux calcaires
(Trenna madagascariensis, Kalankoe gastronis bor-
niri, Erythroxylum pachycladium, Adenia holaboen-
sis, Pachypodium lamerei, Platicerium madagascar-
iensis, Gynocarpus americanus, Pandanus pristri,
Omphalea occidentalis, Gelonium adenophorum,
Pourpartia silvatica). La population des lémuriens
représente le un cinquiéme des espéces les plus con-
nues & Madagascar. On dénombre 12 especes dont
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huit nocturnes (Microcebus murinus, Microcebus
myoxinus, Mirza coquereli, Cheirogaleus medius,
Avahi occidentalis, Avahi cleesei, Daubentonia
madagascariensis, Phaner pallescens) et quatre
diurnes (Lepilemeur ruficaudatus, Hapalemur occi-
dentalis, Eulemur fulvus rufus, Propithecus decke-
nii). On constate aussi la présence des Mammiferes
(Nesomys rufus, Cryptoprocta ferox, Galidia elegans
occidentalis, Viverricula indica, Potamochoerus por-
cus), des Chauves souris (Pteropus sp., Hipposideros
sp.), des Oiseaux (Haliaeetus vociferoides, Anas ber-
nieri...) des Reptiles (Erymnochelys madagascar-
tensis, Crocodylus niloticus, Brookesia sp., Vroptalus
fimbriatus, Zonosaurus laticaudatus, Sanzinia
madagascariensis). Malgré les interventions de
I'Homme, cette biodiversité a connu des dégradations
tant sur les espéces animales que végétales. En face
de la dégradation de cette biodiversité et ses consé-
quences, le Personnel du programme Bemaraha,
Responsable du Parc, fait appel a 'éducation envi-
ronnementale. Cette éducation englobe tous les do-
maines ou interviennent les rapports homme-envi-
ronnement. L’activité du programme Bemaraha ne
s’arréte pas uniquement a I'éducation de la popula-
tion locale mais améliore a la fois 'état du lieu et la
condition de vie de ces habitants. On constate actu-
ellement qu’il faut améliorer '’éducation de la popu-
lation riveraine par le biais des "OLOBE", des déten-
teurs de pouvoir et décideurs traditionnels. En méme
temps, la gestion des ressources naturelles s’avere
important par la maitrise des latrines afin d’avoir un
développement rapide et durable de la région par
P’écotourisme.

Mots-clés: Education environnementale, zone écoflo-
ristique, diversité faunistique, dégradation, sensibil-
isation, Tsingy de Bemaraha.

Rakotonirina, L.H.F. 2005. Etude comparative du mi-

crohabitat, des activités et de ’alimentation d’Eule-
maur rubriventer. (1. Geoffroy, 1850) des deux sites :
Talatakely et Vatoharanana dans le Parc National
de Ranomafana — Madagascar. Mémoire de DEA de
Primatologie — Anthropologie, spécialité Primato-
logie, Département de Paléontologie et d’Anthropo-
logie Biologique, Faculté des Sciences, Université
d’Antananarivo, Madagascar.

Cette étude s’est déroulée dans le Parc National de
Ranomafana durant cinq mois d’observations, a
compter du mois de décembre jusqu’au mois d’avril.
En vue de comparer le microhabitat, les activités,
ainsi que l'alimentation d’Eulemur rubriventer dans
deux milieux de dégradations différentes, le site de
Talatakely et celui de Vatoharanana ont été choisis.
En ce qui concerne son milieu de vie, le test t con-
firme, en général, la différence entre les dimensions
de ces parametres. La station dégradée se caractérise
par des arbres a parametres plus faibles que l'autre;
a exception de I’épaisseur de sa couronne. Ainsi, en
comparant avec le site de Vatoharanana, le déplace-
ment est plus fréquent et le repos s’avére moins im-
portant a Talatakely. D'une maniére générale, cette
dégradation de T’habitat influence les activités et
Palimentation de 'animal. Ceci est di probablement
a la distribution et répartition différentielle des ali-
ments. Donc cette activité varie suivant le mois et la
disponibilité alimentaire. Quant a ’alimentation, le
coefficient de Jaccard confirme les résultats des re-
cherches antérieurs qui affirment que l’espece est
hautement frugivore quel que soit le milieu. Mais le
pourcentage de consommation change suivant le
mois et la disponibilité des fruits.

Mots-clés: Eulemur rubriventer, Ranomafana, Tala-
takely, Vatoharanana, microhabitat, régime alimen-
taire, Alimentation, activités, dégradation, pertur-
bation

Randriamahaleo, S.I. 2005. Effets de la dégradation de

la forét et impacts sur les activités sociales de Propi-
thecus diadema edwardsi (A. Grandidier, 1871) dans
deux sites Talatakely et Valohoaka du parc National
de Ranomafana. Mémoire de DEA de Primatologie —
Anthropologie, spécialité Primatologie, Départe-
ment de Paléontologie et d’Anthropologie Biologique,
Faculté des Sciences, Université d’Antananarivo,
Madagascar.

Cette étude a été réalisée durant trois mois: mois de
février au mois d’avril 2002, dans le site perturbé de
Talatakely et le site de Valohoaka au Parc National
de Ranomafana. Nous avons utilisé la méthode de
DUVIGNEAUD pour l’étude de I'habitat et celle
d’AUTMANN pour les collectes des données com-
portementales. Généralement, la structure de 'ha-
bitat est différente entre les deux sites. Talatakely
dispose d'un DHP petit et de strates moins élevées
avec Pouverture remarquable de la canopée. Dans le
site perturbé, Propithecus diadema edwardsi adopte
des strates moins élevées et elle se déplace plus, se re-
pose plus, se nourrisse plus et pratique plus le toilet-
tage et 'agression que dans la zone non perturbée ot
le jeu est favorisé. Les deux types d’agression, directe
et indirecte sont significativement différents entre
les deux sites. D’'une certaine manieére, la fréquence
d’agression de Talatakely est plus élevée que celle de
Valohoaka mais dans tous les cas, la femelle est tou-
jours plus agressive. En général, la raison du conflit
est d’origine alimentaire méme si la différence n’est
pas significative pour les deux sites. Il existe d’autres
facteurs qui engendrent de telles agressions qui sont
plus élevées dans le site perturbé de Talatakely.
Chez cette derniére la vocalisation est plus nom-
breuse et apres agression, 'agresseur pratique plus
I’alimentation que I'agressé. Indépendamment de la
perturbation du site, la distance de la fuite de
P’agressé n’est pas significative entre les deux sites.

Mots-clés: Madagascar, Ranomafana, Propithecus
diadema edwardsi, habitat, dégradation, activités,
hauteur fréquentée, agressions.

Ravoahangy, A. 2005. Etho-écologie de Eulemur fulvus

collaris (GEOFFROY, 1796) apres translocation
dans la région de Tolagnaro, Madagascar. Mémoire
de DEA de Biologie, Ecologie et Conservation ani-
males. Département de Biologie Animale. Faculté
des Sciences, Université d’Antananarivo, Madagas-
car.

Dans la forét littorale de Mandena, Tolagnaro (24°58
de latitude Sud et 47°00 longitude Est), 18 individus
de Eulemur fulvus collaris ont été transférés d'une
zone forestiere a forte pression humaine (M3) vers la
zone de conservation (M15-M16), bien gardée, afin de
conserver la sous espéce. L’étho-écologie de cette
sous-espéce apres translocation dans la région de
Tolagnaro, a pu étre évaluée grace a des suivis pen-
dant quatre mois morcelés en deux périodes (mi-
novembre 2000 & mi-janvier 2001 et mi-octobre & mi-
décembre 2001).

Deux groupes marqués par des radios colliers ont été
suivis d’'une manieére continue. Eulemur fulvus col-
laris transféré garde son biorythme normal du type
cathémérale avec une moyenne d’activités diurnes de
31 %; celles nocturnes sont de 34 %. Le régime ali-
mentaire du groupe étudié révele 73 especes végé-
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tales et 5 taxons animaux constitués par des Arthro-
podes. Les plantes les plus utilisées appartiennent
aux familles des Verbenaceae, Myrtaceae, Laura-
ceae, Meliaceae, Fabaceae, Rubiaceae et Burserea-
ceae. Le groupe est principalement frugivore (64 %
du temps de feeding) mais mange aussi des feuilles
(18 %) et des fleurs (12 %). Le reste, 6 %, est constitué
d’insectes et de champignons. Le dortoir utilisé est
formé d’arbres a formes particuliéres avec une cano-
pée soit circulaire soit triangulaire. Les individus
fréquentent a la fois la forét littorale (84 % des obser-
vations) et la partie marécageuse (16 %) de la forét
ainsi que toutes les subdivisions stratigraphiques a
partir du sol jusqu’a la strate supérieure. Le nouveau
milieu semble bien convenir aux besoins vitaux de
Eulemur fulvus collaris. Le domaine vital dun
groupe est évalué a 68ha.

Mots-clés : Eulemur fulvus collaris, Lemuridae, Pri-
mates, Lémuriens, cathémérale, translocation, forét
littorale, éthoécologie, Mandena, Tolagnaro, Mada-
gascar.

Razafimandranto, M. 2005. Contribution a ’étude de

I’Alimentation de Avahi laniger (Gmelin, 1778) dans
la station de Vatoharanana, Parc National de Rano-
mafana (Madagascar).

Mémoire de DEA de Primatologie — Anthropologie,
spécialité Primatologie, Département de Paléonto-
logie et d’Anthropologie Biologique, Faculté des Sci-
ences, Université d’Antananarivo, Madagascar.
Cette étude se rapporte au comportement alimen-
taire de Avahi laniger, Lémurien exclusivement noc-
turne dans la station de Vatoharanana du parc Na-
tional de Ranomafana. Elle a été faite pendant la
saison seche et froide (juin et juillet 2004). Les don-
nées ont été récoltées le long des pistes de recense-
ment et de suivi pendant la nuit. La taille moyenne
du groupe dans cette station est de I'ordre de 1.7.
L’étude comportementale a montré que cette espece
de lémurien adopte une stratégie de conservation
d’énergie en se nourrissant pendant une courte durée
et en passant la majeure partie de son temps a se
reposer. On a remarqué que son comportement est
influencé par les facteurs climatiques, ainsi Avahi
laniger est plus actif au mois de juillet qu’en juin. Cet
animal utilise des supports a orientation oblique, a
une hauteur entre 7 et 15 m pendant I'alimentation
et le repos, il préfere des arbres ayant un diameétre
large (> a4 10 cm) pour se nourrir. Pour les 9 espéces
végétales mangées par cet animal pendant 1'obser-
vation, les jeunes feuilles sont plus exploitées que les
feuilles matures. Puis en ne tenant compte que des
especes analysées qualitativement on a remarqué
que la teneur en protéines, en sucre, et en tanin varie
en fonction du temps et de l'espéce. Ainsi Avahi
laniger essaie d’équilibrer son alimentation. L’étude
de la consommation journaliére montre que les ali-
ments riches en sucre et en tanin sont plus mangés
avant minuit, tandis que les aliments riches en pro-
téines sont plus consommés apres minuit. Commeil a
été impossible de déterminer I'apport journalier en
protéines, en sucre et en tanin, on propose que des
recherches plus approfondies concernant 1’étude
qualitative sur les aliments de ce petit soit effectuée
ultérieurement.

Mots clés: Avahi laniger, alimentation Vatohara-
nana, Parc National de Ranomafana, Madagascar.

Razafindramanana.d. 2005. Impacts de l'introduction

des Lemurs bruns (Eulemur fulvus rufus, Eulemur
fulvus collaris) sur le Tamarinier (Tamarindus in-

dica) dans la Réserve privée de Berenty. Mémoire de
CAPEN (Certificat d’Aptitude Pédagogique de
I’Ecole Normale). Département de Formation initiale
scientifique, Centre d’Etude et de Recherche Sci-
ences Naturelles, Ecole Normale Supérieure, Uni-
versité d’Antananarivo.

La présence des Lemurs bruns hybrides entre Eule-
mur fulvus rufus et Eulemur fulvus collaris dans la
Réserve de Berenty est actuellement devenue un
grand probleme. Ces Hybrides possédent la méme
ressource clé que les Makis (Lemur catta): le Tama-
rinier. Les parties telles que bourgeons, feuilles nou-
velles et fruits verts sont les plus préférées. D’apres
la présente étude, ces Lemurs bruns sont des grands
consommateurs de fruits verts de I'espece végétale
Tamarindus indica, pourtant la survie des petits des
Makis dépend des fruits mirs de cette essence végé-
tale. Cette année (2005), les Lemurs bruns de la
Réserve de Berenty ont consommé la quasi-tota-
lité des fruits verts disponibles dans la forét, sans
parvenir a mirir. Le phénomeéne est devenu une
grande menace pour la survie des Makis natifs de la
Réserve. En outre, le nombre de la population de Le-
murs bruns ne cesse de croitre, particulierement
depuis la mise en place de bassins d’eau dans la
Réserve. A priori, I’élimination progressive de ces
bassins d’eau pourrait résoudre ce probléeme.

Mots clés: Lémurs bruns, Tamarinier, consomma-
teur, pression, impact négatif.

Safia, S. 2005. Contribution a I’étude des parasites san-

guins des Lémuriens dans le Parc National de Rano-
mafana dans la zone périphérique. Mémoire de DEA
de Biologie, Ecologie parasitaire. Département de
Biologie Animale. Faculté des Sciences, Université
d’Antananarivo, Madagascar.

Ce travail a été effectué dans le Parc National de
Ranomafana et dans la zone périphérique. La pr-
ésente étude a pour but d’étudier la morphologie et la
systématique des parasites sanguins des Lémuriens
du Sud-Est de Madagascar. Chaque Lémurien cap-
turé fait l'objet d'un prélevement de sang en vue
d’effectuer des frottis sanguins. L’étude des parasites
s’effectue sur le frottis fixé au méthanol et coloré au
Giemsa a 5 %. Quatre vingt quatre (84) Lémuriens
appartenant & 8 especes différentes ont été exa-
minés. Douze (12) individus sont relevés porteurs
d’hémoparasites dont: 7 individus appartenant au
genre Eulemur fulvus rufus et Eulemur rubriventer
sont porteurs de plasmodium; 4 individus apparte-
nant au genre Eulemur fulvus rufus et Eulemur
rubriventer sont infectés par une microfilaire; 1 Eule-
maur fulvus rufus est parasité a la fois par le plasmo-
dium et la microfilaire. Les espéces plasmodiales
rencontrées sont: Plasmodium girardi, Plasmodium
coulangesi et Plasmodium lemuris. La parasitémie
est faible, de l'ordre de 0,005 a 0,017%. En ce qui
concerne la microfilaire, la position taxonomique
reste encore a déterminer. Il se trouve que les especes
positives étudiées au cours de ce travail appartien-
nent toute a la famille de Lemuridae.

Mots clés: Lémuriens, Eulemur fulvus rufus, Eule-
mur rubriventer parasites sanguins, Plasmodium
girardi, Plasmodium coulangesi, Plasmodium lemu-
ris, Microfilaires, Parc National de Ranomafana, Ma-
dagascar.
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