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EDITORIAL

The year since publication of Lemur News Vol. 5 has brought
a number of important news and events. Most excitingly, a
large number of lemur species new to science have been de-
scribed recently. In parallel, there have been various efforts
to revise the taxonomy of lemurs and primates in general.
As these revisions are still a matter of debate they are not
presented in Lemur News for the time being. Nevertheless,
the bottom line is that we have many more lemur species
than we were aware of a few years ago. The new descriptions
and taxonomic revisions go along with a steady increase of
inventories in protected but also in non-protected areas. The
emerging picture allows us to reconsider the biogeographic
evolution of lemurs in Madagascar with much more sophis-
ticated methods and with a much better database that it has
been possible so far.

However, the steady increase in lemur species and the new
information about species being described from areas where
they have not been known before masks the ongoing degra-
dation of lemur habitat. Many of the taxonomic units recog-
nized (may they be species or subspecies or something else)
are unlikely to live in viable populations any longer. The ani-
mals are still there and due to their long lifespan they may
be there for a few more years down the road. But from all we
know from population dynamics of other taxa and from what
we see in Madagascar in terms of environmental destruc-
tion, the prospects for lemurs do not look promising. Sur-
prisingly enough, and despite a long history of lemur re-
search, there are too few longterm studies on population dy-
namics of lemurs in different habitats that would allow ex-
trapolation of future population dynamics. This is some-
thing we have to work on. Students (and funding agencies)
should be encouraged to tackle this problem that requires
longterm commitments without much short-term benefits
in terms of publications. This problem has been recognized
by a number of organizations and resulted in a workshop on
the "Evaluation et Plans de Gestion pour la Conservation" of
the vertebrate fauna, hosted by the Ministére de I'Environ-
nement and organized by a steering committee headed by
ANGAP in Madagascar in May 2001. The results of this very
promising and well organized workshop will be summarized
in a forthcoming issue of Lemur News.

Along a different line: we are pleased to announce that Le-
mur News in now being indexed by BIOSIS. This should give
the articles published in Lemur News a much wider recogni-
tion. Since nobody seems to read the "Instructions for Con-
tributors" we would like to take the opportunity here to ask
contributors to provide up to five Key words for their articles
in the future; - and please don't be fancy: send us the text, ta-
bles and especially the figures in separate files without links
(that are rarely transmitted anyhow and simply create
nightmares) and you will see your articles much sooner in
published form.

Jorg U. Ganzhorn
Institut fur Zoologie, Universitdt Hamburg, Martin-Luther-
King-Platz 3, 20146 Hamburg, Germany

Kenneth Glander
Duke University Primate Center, 3705 Erwin Road, Dur-
ham, NC 27707, USA

Berthe Rakotosamimanana
Dépt. de Paléontologie et d'Anthropologie Biologique, Facul-
té des Sciences, Université d'Antananarivo, Madagascar

Michael Schwibbe
Deutsches Primatenzentrum, Kellnerweg 4, 37077 Goéttin-
gen, Germany

NEWS and ANNOUNCEMENTS

Création d’'un nouvel Institut: Institut
des Sciences et Techniques de I'Envi-
ronnement (1.S.T.E) a la Faculté des Sci-
ences de I'Université de Fianarantsoa,
Madagascar.

Une nouvelle institution dénommée "Département des Sci-
ences et Techniques de 'Environnement” fut créée en 1996
au sein de la Faculté des Sciences de I'Université de Fiana-
rantsoa (Andrainjato). Parmi les premiers promoteurs de
cette création, citons: Dr. Germain Jules Spiral (Départe-
ment de Paléontologie et d’Anthropologie Biologique, Facul-
té des Sciences, Université d’Antananarivo), Dr. Patricia C.
Wright (Coordinatrice internationale de Madagascar Insti-
tut pour la Conservation des Environnements Tropicaux ou
MICET), Dr. Benjamin Andriamihaja (Directeur Général de
la MICET), Dr. Ratsimbazafy (Recteur de I'Université de
Fianarantsoa a I'époque).

Les raisons de cette création étaient:
1) de compléter les filieres de la Faculté des Sciences qui n’
avait auparavant que les filieres mathématique et physique
- chimie.
2) de faire de I'Université de Fianarantsoa une université pi-
lote en matiere de biodiversité a Madagascar étant donné
que la Province de Fianarantsoa est la plus riche en aires
protégées y compris le Parc National de Ranomafana a 60
km de Fianarantsoa.
Les principaux investigateurs de cet institut sont I'Uni-
versité de Fianarantsoa et la MICET qui a pris une part
considérable dans le financement. Les matiéres a enseigner
sont divisées en cing modules, tous obligatoires et compre-
nant 17 matieres réparties en premiere et en deuxiéme
année (huiten premiére année et neuf en deuxiéme année).
module 1: Technologie

- techniques agricoles

- techniques forestieres

- biotechnologie

- gestion durable des ressources naturelles

- secourismes

- économie, gestion, comptabilité.
module 2: Sciences naturelles

- écologie (ecologie générale et paléontologie)

- biologie générale (animale, végétale, physiologie)

- sciences du sol

- microbiologie
module 3: Sciences humaines

- éducation environnementale

- droit de I'environnement

- anthropologie socio - culturelle
module 4: Sciences exactes

- mathématique

- physique

- chimie

- informatique
module 5: Communication

- langues vivantes (anglais et francais obligatoires)

- techniques de communication.
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Depuis lI'année 1999, le Département est transformé en
Institut des Sciences et Techniques de I'Environnement sié-
geant a Tsianolondroa-Fianarantsoa et dirigé par le Doc-
teur Pascal Ratalata.

Pendant les deux premiéres années, I'Institut a pour but de
former des Techniciens supérieurs en environnement ayant
un profil immédiatement opérationnel dans les aires proté-
gées. Un Diplome de Technicien Supérieur en Environne-
ment ou D.T.S.E sera délivré aprés deux ans. Les étudiants
titulaires de ce dipldme peuvent étre des guides scientifi-
ques, animateurs ruraux, agents de conservation, techni-
ciens supérieurs de laboratoire dans les universités.
Actuellement, la premiére promotion comprenant 44 étu-
diants etait déja sortie en décembre 1999. Plus tard, selon
les différents responsables, I'Institut visera a une formation
d’'Ingénieurs en Environnement.

Dans une certaine mesure, tout ceci a été congu dans le but
d’'atteindre quelques objectifs tels que: la création d’emplois
pour les jeunes, protection de I'environnement et de la biodi-
versité, et la sauvegarde du patrimoine national.

Germain Jules Spiral et Brigitte Marie Raharivolo-
lona

Département de Paléontologie et d'’Anthropologie Biologi-
que, Faculté des Sciences, Université d’Antananarivo, B.P.
906, Antananarivo 101, Madagascar

Benjamin Andriamihaja
MICET, B.P. 3715, Tsimbazaza, Antananarivo 101, Mada-
gascar

The 21" International Primatological
Society Congress in Adelaide, Australia

Entitled as "Primates in the New Millennium®, the 21* Con-
gress of the International Primatological Society (IPS) was
held in Adelaide (Australia) at the Ridley Convention Cen-
tre, in January 7 - 12, 2001. The meeting was organised by
the Australasian Primatological Society with financial sup-
port from the Adelaide Zoo. More than 400 researchers from
about 30 different countries contributed and made the Con-
gress a real success.

The Congress in Adelaide was divided into more than 50
symposia. The papers were grouped by contributions, cover-
ing the areas of behavior ecology, physiology, evolution, mo-
lecular biology, phylogeny, and conservation of primates. As
already pointed out at the 20" IPS meeting held in Antana-
narivo, Madagascar, in 1998, there has been a tremendous
progress in the technologies and methodologies applied in
studies on primates in the last decade. At the IPS Congress
in Adelaide there was a diverse set of papers that discussed
phylogenetic relationships or examined energetic strate-
gies, using new technologies in the field of genetics and me-
tabolism, respectively. One noteworthy trend was the in-
creasing number of long-term field studies on numerous pri-
mate species. The success of such long-term field work again
lies in the use of new and modern methodologies that pro-
vide important and urgently needed information on the in-
teraction between primates and their natural habitat.
Another highlight of this conference was the good quality of
the papers. Most of the authors used power-point presenta-
tions or power-point slides with clear structures and clearly
presented results. Thus, the audience could follow easily
and the talks were enriched with interesting and stimulat-
ing discussions. There was a diverse set of papers on Mala-
gasy primates that covered a variety of ecological and physi-
ological issues as well as topics on conservation manage-

ment. In particular, the description of several new lemur
species represented a great event down under. Thalman and
Geismann (2000) named and described a new western
woolly lemur, Avahi unicolor, of northwestern Madagascar.
On the basis of collected specimens, Groves (2000) recog-
nized seven species of dwarf lemurs (Cheirogaleus), a genus
which conventially were considered to comprise only two dif-
ferent species. In particular, Groves described two new spe-
cies, Cheirogaleus ravus and C. minusculus. Further de-
tailed field work in areas of Madagascar that are unexplored
or poorly known very likely will reveal more unrecognized or
undescribed lemur species, particularly when considering
the recent taxonomic revision of mouse lemurs (Microcebus)
in western Madagascar (Rasoloarison et al. 2000). The eve-
ning of the third conference day was filled out with a sympo-
sium organized by Conservation International (Cl, Wash-
ington D.C.). The symposium speakers summarized the on-
going conservation efforts and programs all over the world.
They provided a detailed and up-to-date summary of what
approaches are used and what needs to be improved. These
contributions included so much information that the session
had to be interrupted at 23.30 h after it had been going on for
more than four hours, and needed to be continued the follow-
ing day.

Many of the participants came from the northern hemis-
phaere, thus escaped the winter months and enjoyed the hot
and sunny climate down under. The weather in fact contri-
buted substantially to the success of the conference! People
took the chance to sit outside in the warm evenings enjoying
their drinks, exchanging ideas and new working hypothe-
ses, but also chatting about non-scientifc topics. Accomoda-
tions were located close to a variety of restaurants and bars
and thus people met and made contacts without any extra
effort.

Unfortunately, a serious number of originally announced
scientists were not able to attend the meeting, mainly be-
cause of the high airfare and registration fees. Particularly
students and primatologists from habitat countries simply
could not afford the trip to Australia. Several papers had to
be canceled in the last minute and scheduling problems
were on the order of the day. Apart from the conference fee of
ca. US$ 315.- in Adelaide, delegates had to pay extra for any
"further help" (e.g., they charged you A$ 20.- for burning
your power-point presentation on a CD). Nonetheless, the
attendees were patient and understanding and the organi-
zation committee in Adelaide remained friendly and cooper-
ative. Nevertheless, as pointed out by Koenig et al. (2000),
increasing fees should not be the policy of the IPS when
organizing future meetings. It is very important and neces-
sary to keep the costs low particularly for student members
and delegates form habitat countries who want to attend the
IPS meetings.

References

Koenig, A.; Borries, C.; Doran, D. 2000. Why we are not at-
tending IPS 2001. Int. Primatol. Soc. Bulletin 2: 3.

Groves, C.P. 2000. The genus Cheirogaleus: Unrecognized
biodiversity in dwarf lemurs. Int. J. Primatol. 21: 943-
962.

Rasoloarison, R.; Goodman; S.M., Ganzhorn, J.U. 2000. Ta-
xonomic revision of mouse lemurs (Microcebus) in the we-
stern portions of Madagascar. Int. J. Primatol. 21: 963-
1019.

Thalmann; U., Geissmann, T. 2000. Distribution and geo-
graphic variation in the western woolly lemur (Avahi oc-
cidentalis) with description of a new species (A. unicolor).
Int. J. Primatol. 21: 915-941.

Jutta Schmid
Institut fur Zoologie, Universitdt Hamburg, Martin-Luther-
King-Platz 3, 20146 Hamburg, Germany
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Discussion e-mail list for research and
conservation in the Zahamena Reserve,
Madagascar

During 1999 and 2000 a number of successful research expe-
ditions to the Zahamena Reserve, Madagascar were con-
ducted by teams from the University of East Anglia (see
website: www.zahamenaprojects.homestead.com) and Edinburgh
University (see website: www.ed.ac.uk/~andyw). The aims of
these projects were to provide information, particularly re-
lating to lemurs, which would be beneficial to the long-term
conservation of biodiversity in the area. However, we feel
that it is extremely important that further research and in-
terestin conservation in Zahamena is encouraged and facili-
tated. As an aid to this, to facilitate discussion, ideas ex-
change and other information flow regarding research and
conservation in and around the reserve we have set up a dis-
cussion e-mail list with JISCmail. The aims of this discus-
sion list will be to:

(1) encourage further research and conservation projects in
the Zahamena Reserve, particularly as collaborations be-
tween UK and Malagasy organisations;

(2) facilitate information flow concerning current and future
projects in the area;

(3) facilitate exchange of ideas;

(4) allow list members to ask advice on relevant problems or
questions they have;

(5) allow those people interested in research and conserva-
tion projects in the area to keep in contact.

In order to join the list send an email to jiscmail@jiscmail.ac.uk,
containing only the following text in the main body of the
e-mail: "Join zahamena-uk FIRSTNAME LASTNAME".
Leave the subject blank. You will then receive a confirma-
tion from JISCmail with instructions on how to post mes-
sages to the list and other details. If you have any questions
please contact the list owners at
zahamena-uk-request@jiscmail.ac.uk.

Sophie Neale (list owner - Royal Botanical Gardens, Edin-
burgh),

Jonathan Rhodes (list owner - University of Queensland,
Brisbane)

Andy Woods-Ballard, lona Beaumont, Claire Coulson
(University of East Anglia, Norwich)

Primates de Madagascar (GERP)

e Caractéristiques:

- Déclaré "en danger"

Objectifs généraux

* Documentation sur les Prosimiens.

dre de I'écotourisme sur les Iémuriens.

Lémuriens.

Les organes du GERP
1. Bureau

» Secrétaire Exécutif: RAVELOSON Herimalala

* Docteur RALISON Farasolo

* Docteur ANDRIATSARAFARA Solofo

» Professeur RABARIVOLA Clément

* Docteur RAKOTOZAFY Lucien Marie Aimé

La Société de Primatologie malgache ou Groupe d’Etude et de Recherche sur les

Le GERP ou Groupe d’Etude et de Recherche sur les Primates de Madagascar est une Organisation Non— Gouvernemen-
tale créée en Mars 1994 (cf. Agrément N 352/94/FAR/ANT/AT/ASS du 04 Mai 1994). Il est assiégé a Antananarivo — Mada-
gascar et a comme logo I'Indri indri tenant I'lle de Madagascar entre ses mains.

e Nom scientifique: Indri indri (Gmelin 1788)
¢ Nom vernaculaire: Babakoto, Amboanala, Endrina
- Le plus grand des Lémuriens actuels. Vie en groupe.

- N'a jamais pu étre retenu en captivité
- Existe sous forme subfossile et actuel

» Etude et recherche sur les Iémuriens fossiles, subfossiles ou actuels, sur les écosystemes ou ils sont rattachés.

» Contribution & la connaissance des Iémuriens dans leurs sites naturels, en laboratoires et/ ou dans les parcs et jardins
zoologiques ou les gisements fossiliféeres qui les abritent.

* Promotion de la vulgarisation des résultats de recherche obtenus.

» Organisation ou participation a des séminaires, réunions, colloques, congres ou expositions sur les [émuriens.

» Promotion de I'éducation de la population dans le cadre du tourisme de découverte et la formation de guides dans le ca-

» Protection et conservation des Iémuriens en conformité avec la législation en vigueur.
« Amélioration du cadre de vie des populations humaines dans les zones périphériques des aires protégées ou vivent les

» Secrétaire Général: Professeur RAKOTOSAMIMANANA Berthe

e Trésorier: Docteur RALAIARISON RAHARIZELINA Raobivelonoro
Conseillers: RASAMIMANANA Hantanirina et Docteur RAZAFINDRAIBE Hanta

2.Comité d'Orientation et de Surveillance (COS); quatre membres fondateurs et/ ou membres avec ancienneté de 5 ans
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. Assemblée Générale (AG)
Membres fondateurs
Membres sponsors
Membres scientifiques
Membres émérites

Réunion de I'assemblée générale

* Réunions techniques ordinaires: 2 fois par an.

» Réunions scientifiques ordinaires: 1 fois par semestre.
» Réunions extraordinaires: en tant que de besoin.

Le recrutement des membres se fait par soumission de la candidature a I'AG sur présentation de deux parrains.

Les ressources sont

* Contributions des membres

» Participations des membres

e Dons par les sponsors

» Recettes effectuées dans le cadre des activités

Rapport d'activités
Cerapportconcerne les activités du GERP depuis sa création en Mars 1994 jusqu’a I'année 2000, ou s’est faite I'élection du
Nouveau Bureau.
En résumé, de nombreuses activités ont été menées par le GERP durant ces six années d'existence (32 types d'activités
différentes ) dont les plus saillantes que I'on peut citer sont:
» l'assistance a trois Congres de I'lPS
15° Congres ou Congreés de Bali (Indonésie)
16° Congres ou Congrés de Wisconsin (USA)
17° Congres ou Congrés d’Antananarivo (MADAGASCAR)
Ce dernier a comme organisateur le GERP lui — méme.
e Traduction en version francaise du livre Lemur Guide du Dr. Russell MITTERMEIER.
» Participation a des projets financés par des ONG internationaux.
Illustrations de contes pour les enfants dont le théme est les Lémuriens de Madagascar avec UNICEF
Production de posters sur les Lémuriens avec WWF.
» Participation a des ouvrages scientifiques, tel que:
Edition de Bulletin de Liaison (Lemur News) ou édition des « Proceedings » sur le XVII° Congrés de I'lPS.
e Lacquisition d'équipements divers pour le GERP grace a I'organisation du XVI11° Congrés de I'lPS.
e Laréhabilitation du Campus Universitaire d’Ambohitsainagrace a l'organisation du XVII1°Congres de I'l PS (8 Amphit-
héatres, Bibliothéque Universitaire et leurs toilettes, équipements électriques, jardins et panneaux indicateurs).
e L'initiation des membres du GERP a la préparation de Communications scientifiques.
e Llinitiation des membres du GERP a la langue anglaise.
e Laugmentation du nombre des membres du GERP de 26 a 60 en six ans, ce qui lui a valu de devenir une Organisation
Associée de I'lPS.
» Reboisement a Bongatsara-Anjomakely sur la route d'Antsirabe.

ORGANIGRAMME

ASSEMBLEE GENERALE <
( Organe souverain)

— COMITE D'ORIENTATION ET DE SURVEILLANCE —
(Organe d'Orientation et de surveillance)

» . BUREAU

(Organe Exécutif)

Vo y

Section Section Section

Actuellement, le GERP a crée une page web. Et pour plus d'informations concernant cet organisme et les nouvelles sur les
primates malgaches, veuillez contacter notre website: www.aston-mg.com/gerp

Berthe Rakotosamimanana, Secrétaire générale du GERP, Département de Paléontologie et d'Anthropologie Biologique,
Faculté des Sciences, B.P. 906, Université d'Antananarivo, Antananarivo 101, Madagascar, gerp@dts.mg
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ARTICLES

Notes sur la Faune Lémurienne dans la
Réserve Spéciale d’Ambohijanahary

Manganirina Randrianarisoa, Aimé Rasamison et
Luris Rakotozafy

BIODEV Madagasacar, B.P. 6212, Antananarivo 101, Mada-
gascar, biodevmad@simicro.mg

La Réserve Spéciale d’Ambohijanahary a été créée selon le
décret n° 58.08 en date du 20/10/58. Elle fait partie des ré-
serves de Catégorie B, considérées comme a forte pression
anthropique, mais a potentiel de développement écotouris-
tique réduit. La réserve se trouve a cheval sur la Sous-
préfecture de Morafenobe (Province de Mahajanga) et la
Sous-préfecture de Miandrivazo faisant partie de la Pro-
vince de Toliary. Elle se situe a I'extréme ouest de la chaine
de Bongolava, a 80 km environ au nord-ouest de Tsiroano-
mandidy (18°15' - 18°25’ S, 45°18’ - 45°30’ E). Cette réserve
d’'une superficie de 24.393 ha, est traversée au nord par la
route nationale n°l reliant Antananarivo a Maintirano.
Dans I'ensemble, la réserve est recouverte par la forét sclé-
rophylle de moyenne altitude qui correspond a une zone éco-
floristique occidentale de moyenne altitude (Faramalala
1988) .

Lors d'une expédition effectuée par une équipe multidisci-
plinaire de BIODEV Madagascar dans cette Réserve Spé-
ciale d'’Ambohijanahary du 11 au 31 Mai 1999, une espece de
Iémurien seulement a pu étre observée, pendant les travaux
diurnes et nocturnes. Il s'agit de I'espece diurne Propithecus
verreauxi. La plupart des individus que nous avons observés
présentent un pelage blanc uniforme, caractéristique de la
sous-espece Propithecus verreauxi deckeni. Cette sous-es-
péce semble étre tres abondante dans cette Réserve. En ef-
fet, elle a été observée a plusieurs occasions dans les deux si-
tes d'inventaire choisis lors de cette étude (Site 1 situé a
18°16'11.1"S et 45°24'18.4"E; Site 2 localisé a 18°18'29.1"S
et 45°23'58.6"E). Le nombre moyen d'individus par groupe
varie de 4 a 5. Certains auteurs ont également noté la pré-
sence de cette unique sous-espéce dans la Réserve d'Amboh-
ijanahary (Nicoll et al. 1989).

Néanmoins, il importe aussi de noter la présence de quel-
ques individus de propitheques présentant de grandes ta-
ches noires surtout sur la partie dorsale du cou. Cette cou-
leur noire se prolonge sur une grande partie du dos et/ou sur
la partie dorsale de I'avant bras chez certains individus.
Mais, ils étaient toujours avec des individus de formes typi-
ques de P. v. deckeni. Ces individus appelés «Tsibahaka von-
dromay» par les villageois pourraient appartenir a la sous-
espéce de Propithecus verreauxi «majori» (Mittermeier et al.
1994). En outre, I'équipe du Projet ZICOMA (1999) a aussi
noté la présence de cette deuxiéme sous-espece dans la ré-
serve.

Peu de foréts naturelles de Madagascar abrite une seule es-
péce de Iémurien, ce qui reflete la grande spécificité de cette
Réserve d'’Ambohijanahary. Ainsi, des questions se posent:
Pourquoi une Réserve aussi vaste ne renferme-t-elle qu’une
seule espece de Lémurien? Quelle est la cause de cette faible
diversité primatologique? S'agit-il d'un résultat de la répar-
tition naturelle de ces organismes ou seulement de I'effet de
I'isolement géographique? Cette série de questions a permis
a BIODEV Madagascar d'élaborer un Plan de Recherche au
niveau de cette Réserve Spéciale d’Ambohijanahary.

Bibliographie

BIODEV Madagascar. 1999. Diagnostic Physico-Bio-Eco-
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these.

Faramalala, M.H. 1988. Etude de la végatation de Madagas-
car a l'aide des données spatiales. Thése de Doctorat
d’Etat (Université Paul Sabatier), Toulouse, 167p. Illu-
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Mittermeir, R.A.; Tattersall, I.; Konstant, W.R.; Meyers,
D.M.; Mast, R.B. 1994. Lemurs of Madagascar. Conserva-
tion International, Washington, D.C.
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ZICOMA. 1999. Les zones d’'importances pour la conserva-
tion des Oiseaux a Madagascar. Projet ZICOMA, Antana-
narivo, Madagascar.

Predation on Lepilemur by a Harrier
Hawk and Implications for Sleeping
Site Quality

Oliver Schulke and Julia Ostner
German Primate Center, Dept. of Ethology and Ecology,
Kellnerweg 4, 37077 Goéttingen, Germany

Small and medium-sized nocturnal lemurs are exposed to
predation even while they are inactive and sleeping in their
day shelters. One of the most important predators of these
lemurs is the harrier hawk, Polyboroides radiatus (Good-
man et al. 1993). Earlier observations indicate that this rap-
tor makes prey by using its long legs as a probe and extract-
ing the victim from the day shelter with its claws. Sleeping
site quality in terms of predator avoidance has been mea-
sured using several physical parameters: height above
ground, size of entrance, volume and thickness of walls (e.g.
for Microcebus: Radespiel et al. 1998). These measurements
may have to be supplemented by the measurements consid-
ering the following observation.

In October 1999 in the Kirindy Forest, West-Madagascar, a
harrier hawk was observed preying on an adult Lepilemur
ruficaudatus. The victim was still alive when the observer
arrived at the scene and was identified by its typical distress
calls. In this case the raptor did not use its legs to pull out the
victim from the sleeping hole, but clinged to the tree trunk
with its claws and grabbed the Lepilemur repeatedly with
the bill through a crack in the tree trunk. The crack mea-
sured 1.2 x 38 cm only. Finally the raptor got hold of the le-
mur, tore off a piece of approximately 5 x 8 cm through the
crack and flew off with its prey. After two minutes of inges-
tion the raptor returned and continued to tear off pieces of
the carcass and feeding on them for eight minutes, after
which the harrier hawk was disturbed and left.

Hence, small cracks in the tree trunk may reduce safety tre-
mendously even if they are just the size of a raptor’s bill.
Therefore, we would like to suggest that measurements of
tree hole quality as far as safety from predators is concerned
should include the existence and dimensions of cracks in the
trunk of a sleeping tree.
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Harrier-hawk Polyboroides radiatus: an
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Documented accounts of lemur predation have largely been
inferred following observations of the behavioural respon-
ses of lemurs to potential predators (Bayart and Anthouard
1992; Sauther 1989), and prey remains in pellets, at the
nests or in fecal samples (Goodman et al. 1993a,b, 1997,
1998; Rasoloarison et al. 1995; Goodman and Thorstrom
1998). The following account details an observed incident of
a Madagascar harrier-hawk Polyboroides radiatus predat-
ing a Fat-tailed dwarf lemur Cheirogaleus medius.

The observations were made on 1st October 1999 during a
study of the Madagascar fish eagles Haliaeetus vociferoides
around the lakes within the Tsimembo Forest, south-west of
Antsalova in western Madagascar. Daily observations of le-
murs inhabiting the forest surrounding. The Peregrine
Fund’'s Camp Ankivahivahy, began on a casual basis in June
and continued until October. Aside from the instance noted
in this account, no Fat-tailed dwarf lemurs were recorded
until the 8th October 1999. As this period coincides with the
cool/dry season it is likely that the lemur mentioned in this
account was in the late stages of dormancy.

The incident occurred at 12.15hr while the authors were re-
turning to the camp by pirogue. Our attention was drawn to
the lake shore ~30 m away by a shrill incessant squeaking
sound. An adult harrier-hawk could be seen on the ground,
holding a small mammal, which was struggling and ap-
peared to be the source of the sound. The harrier-hawk made
no attempt to dispatch it's prey which at this stage was ob-
scured by vegetation, and could not be identified. After ~5
minutes, the harrier-hawk flew to nearby trees with what
could be seen to be a small lemur held in it's talons. The bird
perched for a few seconds before moving deeper into cover
and was lost from view.

Landing the pirogue, we were able to use the lemur's dis-
tress calls to locate the harrier-hawk. The bird was found
perching on an unexposed branch, in a tree ~100 m from it's
original position. The harrier-hawk began to feed on the le-
mur, tentatively tearing small amounts from the front leg
whilst continually scanning the surrounding trees. The
cries of the lemur became progressively weaker, and ~20
minutes after the incident was initially observed, the ani-
mal became silent and was presumed to have expired.

The cause of the harrier-hawk’s vigilance became apparent
with the arrival of a number of Yellow-billed kites Milvus
aegyptius. The harrier-hawk defended the dead lemur from
up to seven kites, as well as a second adult harrier hawk (the
approaches of which elicited a red flushing to the bird’s yel-
low facial mask). Due to the attention of the other birds, the
harrier-hawk was unable to feed further, and after 55 min-
utes it dropped it's prey and flew from the tree. The body of
the lemur was recovered by the authors and taken to the
camp for examination.

The lemur was identified as a male Fat-tailed dwarf lemur,
and appeared to be in very poor condition with little remain-
ing body fat (as would be expected for an animal in the later

stages of hibernation). This was reflected in a body weight of
only 85 g. The left foreleg was missing to the level of the mid-
humerus, but apart from a number of puncture wounds, the
body was otherwise undamaged. Head-body length was 224
mm; tail length was 172 mm. Further examination revealed
the animal to be a sub-adult with lack of cranial bone fusion
and incomplete adult dentition (lower PM1: Emerging, up-
per PM2: Emerging).

Studies of the stomach contents collected from specimens of
Madagascar harrier-hawk have suggested a diet consisting
of arthropods, reptiles, amphibians, small rodents and car-
rion (Rand 1936). Langrand (1990) infers that the "...behav-
iour of certain lemur species ([Eulemur] fulvus, [E.] corona-
tus, Propithicus diadema, Hapalemur griseus) at approach
of Madagascar harrier-hawk suggests that it may prey on
these primates”. To our knowledge, no evidence has been
published documenting predation of members of the family
Cheirogaleidae by Madagascar harrier-hawks. One of the
foraging strategies favoured by the Madagascar harrier-
hawk is to use it's long legs to investigate hollow trees and
crevices in search of concealed prey (Rand 1936; Langrand
1990). Our observation confirms that the Madagascar har-
rier-hawk will prey on Cheirogaleids, and (with consider-
ation to the harrier-hawk's methods of hunting) it is sug-
gested that this species may pose a considerable threat to
cavity-dwelling lemurs.

Acknowledgments

These observations were made under the auspices of The
Peregrine Fund's Madagascar Project, and we thank their
staff for logistical support. The second author would also
like to thank the Peregrine Fund (USA), University of
Nottingham (UK), Hawk Mountain Sanctuary (USA) and
the Jim Brett Conservation Fund (USA) for financial sup-
port. We thank Rick Watson for his comments on this paper.

References

Bayart, F.; Anthouard, M. 1992. Responses to a live snake by
Lemur macaco macaco and Lemur fulvus mayottensis in
captivity. Folia Primatologica 58: 41-46.

Goodman, S.M.; Langrand, O.; Raxworthy, C. 1993a. The
food habits of the Madagascar Long-eared Owl Asio ma-
dagadcarensis, at two habitats in southern Madagascar.
Ostritch 64: 79-85.

Goodman, S.M.; Langrand, O.; Raxworthy, C. 1993b. The
food habits of the Barn Owl Tyto alba, at three sites on
Madagascar. Ostritch 64: 160-171.

Goodman, S.M.; Langrand, O.; Rasolonandrasana, B.P.N.
1997. The food habits of Cryptoprocta ferox in the high
mountain zone of the Andringitra Massif, Madagascar
(Carnivora, Viverridae). Mammalia 61: 186-192.

Goodman, S.M.; Thorstrom, R. 1998. The Diet of the Mada-
gascar Red Owl (Tyto soumangnei) on the Masoala Penin-
sula, Madagascar. Wilson Bull. 110: 417-421.

Goodman, S.M.; Rene de Roland, L.A.; Thorstrom, R. 1998.
Predation on the Eastern Wooly Lemur (Avahi laniger)
and other vertebrates by Henst's Goshawk (Accipiter hen-
stii). Lemur News 3: 14-15.

Langrand, O. 1990. Guide to the birds of Madagascar. pp.
135-136. Yale University Press, New Haven, London.
Rand, A.L. 1936. Distribution and habits of Madagascar

birds. Bull. Amer. Mus. Nat. Hist. 72: 388-389.

Rasoloarison, R.M.; Rasolonandrasana, B.P.N.; Ganzhorn,
J.U.; Goodman, S.M. 1995. Predation on vertebrates in
the Kirindy Forest, western Madagascar. Ecotropica 1:
59-65.

Sauther, M.L. 1989. Anti-predator behavior in troops of free
ranging Lemur catta at Beza Mahafaly Special Reserve,
Madagascar. Int. J. Primatol. 10: 595-606.



Lemur News Vol. 6, 2001 Page 7

Inventaire des Lémuriens dans la Ré-
serve Spéciale de Kasijy

Pierre Manganirina Randrianarisoa, Aimé Rasami-
son, Luris Rakotozafy et Anselme Totovolahy
BIODEV Madagascar, B.P. 6212, Antananarivo 101, Mada-
gascar, biodevmad@simicro.mg

La Réserve Spéciale (RS) de Kasijy se trouve dans la Pro-
vince de Mahajanga, Sous-préfecture de Kandreho et Com-
mune Rurale d’Antanimbaribe. Elle est située entre 16°59’ -
17°07' S et 45°48’ - 46°01' E. Laltitude est comprise entre
120 a 450 m (ZICOMA 1999). Cette réserve couvre une su-
perficie de 18 800 ha et elle est formée de deux massifs fores-
tiers: le massif de Kasijy et le petit massif d’Analamajera.
Trois rivieres en constituent la limite: ’Andranomaitso au
nord, laMahavavy a l'est et la Mahiarere au sud. A l'ouest, la
limite est constituée par une ligne imaginaire qui relie lari-
viere Mahavavy a la source d’Andranomaitso.

La réserve est composée d'une forét dense séche semi-cadu-
cifoliée, avec des especes dominantes comme: Adansonia za,
Cedrelopsis grevei, Hildegardia sp., et d'une savane domi-
née surtout par Heteropogon contortus et Hypparhenia sp.

Peu d'informations sont disponibles concernant la faune
mammalienne dans la RS de Kasijy. Avant notre visite dans
cette Réserve, il semble qu’aucun mammalogiste n'y avait
encore réalisé des inventaires systématiques de ce groupe
d'animaux. Par contre, cette réserve a déja fait I'objet d'in-
ventaire des Oiseaux par le Projet ZICOMA (1999). Il faut
cependant noter que comme cet inventaire a été effectué
pendant la saison séche, les résultats présentent seulement
les espéces qui restent actives durant cette période.

Une équipe pluridisciplinaire du Cabinet d'étude BIODEV
Madagascar s'est rendue dans cette Réserve de Kasijy du 06
Mai au 04 Juin 1999, afin d'y réaliser un diagnostic physico-
bio-écologique dans le cadre de I'étude pour I'élaboration du
Plan d’Aménagement et de Gestion de cette Aire Protégée
pour le compte de I’Association Nationale pour la Gestion
des Aires Protégées (ANGAP) sur financement du Fonds
Environnemental Mondial.

Deux sites principaux ont été retenus a partir des données
cartographiques et des premiers contacts avec la réalité du
terrain: I'accessibilité et les contraintes calendaires (dispo-
nibilité de la population, durée et période de la mission) ont
été aussi prises en compte. Le site 1 (17°04'01"S et
45°59'13"E) est situé dans la partie est de la réserve, tout
proche de la grande courbure du fleuve de Mahavavy. Le site
2 (17°05’00"S et 45°55'57"E) est situé a 100 m au nord de la
source de lariviere de Mahiarere, il se trouve dans la partie
centrale de la réserve.

Le but principal de notre étude était d’obtenir des informa-
tions sur toutes les espéces de Iémuriens qui sont présentes
dans la réserve. Tous les [émuriens rencontrés au cours des
observations diurnes et nocturnes ont été répertoriés. A
chaque site, dans différents types d’habitats, des pistes ont
été lentement parcourues de 06h30 a 11h le matin et de
15h30 a 17h30 I'aprés-midi, pour détecter la présence des lé-
muriens soit par observation directe, soit par vocalisation ou
mouvement des arbres. Les observations nocturnes ont été
effectuées entre 19h et 22h30 en utilisant des lampes fronta-
les de faible intensité pour repérer les espéces nocturnes par
reflet lumineux de leurs yeux. D’autres lampes beaucoup
plus puissantes ont été utilisées afin d’identifier I'espéce re-
pérée. A chaque observation de Iémuriens, les données sui-
vantes ont été enregistrées: espéce, nom vernaculaire, heure
d’'observation. Autant que possible, le nombre d’individus, le
sexe, la classe d’age ainsi que le comportement ont été égale-
ment enregistrés. Enfin, des informations ont été recueillies
a partir des enquétes et discussions effectuées aupres des

guides et des villageois sur la présence éventuelle de certai-
nes espéces de mammiferes qui sont difficiles a observer
(voire non observées lors de lI'inventaire).

La présence de six espéces de Iémuriens dont trois diurnes
(Propithecus verreauxi, Hapalemur griseus et Eulemur ful-
vus) et trois nocturnes (Phaner furcifer, Microcebus murinus
et Lepilemur edwardsi) ont été mis en évidence durant cette
étude a Kasijy. Deux sous-especes de Propithecus verreauxi
pourraient étre présente dans cette forét:

Propithecus verreauxi deckeni: cette sous-espece diurne est
apparemment abondante dans cette réserve. Elle a été ob-
servée a plusieurs occasions dans les deux sites d'étude. Le
nombre moyen d'individus dans un groupe est de 4 a 5. La
destruction de I'habitat par les feux de brousse constitue la
principale menace pour sa survie, tandis que la pression de
chasse est encore de trés faible importance.

Propithecus verreauxi coronatus pourrait aussi étre pré-
sente dans cette forét de Kasijy mais, elle y est apparem-
ment trés rare. En effet, quatre individus de Propithéques
ressemblant a cette sous-espéce telle que décrite et illustrée
par Mittermeier et al. (1994) ont été observés dans le site 2.
Ces mémes auteurs ont déja signalé que cette réserve pour-
rait abriter une population de cette sous-espece. Les quatre
individus que nous avons trouvé, possédent une téte entiére-
ment noire; la partie dorsale de I'avant-bras ainsi que la
moitié supérieure du dos sont teintées de brun. Néanmoins,
ces individus ont été trouvés ensemble avec trois autres in-
dividus de forme typique de Propithecus verreauxi deckeni.
Eulemur fulvus rufus: cette espece de Iémuriens est particu-
lierement abondante dans cette réserve. Contrairement a
celle trouvée dans les autres réserves telles qu'a Bemarivo
(BIODEYV 1999, Randrianarisoa et Rakotozafy, pas publié),
Namoroka et Maningoza (BIODEV 1999), la population
d’Eulemur fulvus de Kasijy ne subit pas encore une forte
pression de chasse, grace a I'éloignement des villages par
rapportalaréserve. Aucun piege traditionnel servant a cap-
turer cet animal n'a été repéré durant notre passage dans
cette forét.

Hapalemur griseus: cette espece diurne est aussi présente
dans la Réserve de Kasijy. Mais elle y est apparemment trés
rare. Un groupe de deux individus appartenant a cette es-
péce a été trouvé dans le site 2. L'aire de distribution de Ha-
palemur griseus occidentalis se trouve dans la région de
Sambirano, dans le Tsingy de Bemaraha et dans larégion de
Soalala (Mittermeier et al. 1994). Théoriquement, cette es-
péce se trouve surtout dans des zones a bambous. Néan-
moins, sa présence dans la Réserve de Namoroka ou les
bambous ne sont pas abondants a été déja signalée par
d'autres auteurs (Tattersall 1982; Thalmann et al. 1999;
BIODEYV 1999). Nous avons noté la présence de nombreux
supports en bambous dressés dans cette forét de Kasijy.
Phaner furcifer: la présence de cette espece dans la Réserve
de Namoroka a été déja signalée par d’autres auteurs (Mit-
termeier et al. 1994). Par contre, sa présence dans cette forét
de Kasijy n'a pas encore été notée jusqu’a présent. Elle a été
abondante aussi bien dans le premier que dans le deuxieme
site d'étude. Cette espéce était facile a reconnaitre grace a
cris aigués et a la présence de la ligne médiane noire le long
de son dos; cette ligne se prolonge jusqu’a la téte ou elle se bi-
furque en deux pour atteindre les yeux.

Microcebus murinus: cette espece nocturne de petite taille a
été aussi observée dans les deux sites d'étude. Elle se ren-
contre dans différents types d’habitat, et supporte une gran-
de variété de dérangements humains.

Lepilemur edwardsi: cette espéce nocturne était apparem-
ment moins abondante. Elle a été repérée une seule fois
dans le site 2 et six fois dans le premier site. L'observation de
quelques individus a une distance relativement faible nous
a permis de voir qu'ils ressemblent beaucoup a Lepilemur
edwardsi telle que décrite et illustrée dans le livre de Mitter-
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meier et al. (1994). Théoriquement, I'aire de distribution de
cette espece s'étend d’Antsalova jusqu’a la baie de Maha-
jamba ceci inclue notre zone d'étude (Tattersall 1982; Mit-
termeier et al. 1994).

Enfin, la présence de Cheirogaleus medius dans cette forét
de Kasijy a été signalée par les villageois. Mais, cette espéece
reste en état d’hibernation durant la saison seche et de-
meure ainsi difficile a détecter.

Par comparaison avec d'autres foréts du nord-ouest mal-
gache, cette Réserve de Kasijy est plus riche en faune Iému-
rienne par rapport a la Réserve de Maningoza et d’Ambo-
hijanahary (BIODEV 1999) et a la Réserve de Bemarivo
(BIODEYV 1999; Randrianarisoa, Rasamison et Raskotozafy,
pas publié). Par contre, lacommunauté de Primates de Kasi-
jy est plus pauvre par rapport a celle de Bemaraha qui pos-
sede au moins 12 espéeces (Thalmann et Rakotoarison 1994)
et par rapport a celle de Namoroka avec neuf especes (Thal-
mann et al. 1999; BIODEV 1999).

Cet inventaire biologique mené dans la Réserve Spéciale de
Kasijy nous a permis de reconnaitre la diversité spécifique
de cette réserve en matiere de Iémuriens, méme si la durée
d’'inventaire demeurait trés limité. En outre, cette étude dé-
montre qu'il s'avére toujours nécessaire de continuer a me-
ner des recherches sur la diversité biologique de Madagas-
car a travers des inventaires biologiques. Beaucoup d'infor-
mations restent encore inconnues dans la plupart des zones
forestieres malgaches alors que cette derniére ne cesse pas
de se détériorer par la pression humaine qui constitue le
grand fléau pour la conservation du patrimoine naturel.
L'emplacement de cette réserve, située tres loin des villages
environnants et d'acces nettement difficile, permet de limi-
ter la fréquence de passage des villageois. Ainsi, la localisa-
tion voire I'isolement de la réserve, constitue cette fois-ci un
atout efficace pour la conservation de la diversité biologique
de la réserve. Toutefois, bien que cette aire protégée ait son
statut de Réserve Spéciale depuis longtemps (1956) et que
son emplacement constitue un avantage pour sa préserva-
tion, la destruction de I’habitat qui se manifeste surtout par
les feux de brousses constitue toujours une grande menace
pour la survie de la faune dans cette Réserve de Kasijy. En
effet, ces feux allumés chaque année pour reverdir les patu-
rages des saisons séches et pour nettoyer les pistes, grigno-
tent peu a peu les lisieres et de nombreux zébus broutent
dans la forét ce qui peut compromettre la régénération natu-
relle.

Tableau 1: Liste des especes de Iémuriens rencontrées dans
la Réserve Spéciale de Kasijy.

Taxa Nom Site 1 ‘ Site 2 ‘ Statut *
vernaculaire

INDRIDAE

gggfémecus verreauxi Tsibahaka + + Vulnérable

orenatus | Tsibahaka + | Shdanger

LEMURIDAE

Eulemur fulvus rufus Gidro + + Abondant

Hapalemur griseus spp. | Kitronitrony + Vulnérable

CHEIROGALEIDAE

Microcebus murinus Tilitilivaha + + Abondant

Phaner furcifer Tanta + + Abondant

Cheirogaleus medius Kelibehohy * * Abondant

MEGALADAPIDAE

Lepilemur edwardsi \ Fitsidiky \ + \ + \ Abondant

* d'aprés Mittermeier et al. (1994)
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Biological Assessment of the Fandriana
Marolambo Forest Corridor

Shawn M. Lehman and Jonah H. Ratsimbazafy
MICET, B.P. 3715, Tsimbazaza, Antananarivo 101, Mada-
gascar, micet@dts.mg.

The goal of our component of the Rapid Assessment Pro-
gram (RAP) was to survey lemur communities in the Fan-
driana-Marolambo Forest Corridor. There are few data on
the conservation status and species composition of lemur
communities in the corrridor.

Table 1: Locations, altitude, and survey periods for five bio-
logical survey sites in the Fandriana-Marolambo forest cor-
ridor.

Site Name Location Alti- Survey Period
tude(m)
1 | Mananjara | 20°23'25"S 47°38'04E | 1353 | 15-26 February
2 |Ranomena [20°23'37"S 47°39'11'E| 1345 |27 Feb-05 March
3 | Korikory | 20°22'58"S 47°3957°E | 1555 | 06-13 March
4 | Garaonina | 20°03'49"S 47°4018’E | 1670 | 18-25 March
5 Qé‘r%;%rg’ka 20°04'35"S 47°4127°E | 1685 |27 Mar-02 April

Methodology

Standard RAP survey techniques were used to document
primate diversity from February 21 to April 4, 2000 in the
Fandriana-Marolambo corridor (Table 1). Two to three
transect lines were set up at each of five RAP sites. Each
transect was walked slowly (0.5-1.0 km/h) twice per day dur-
ing the times of the day best suited for locating lemurs
(07.00-11.30 and 14.00-17.30 hours). Nocturnal surveys
were conducted each night from 19.00 to 22.30 hours. The
following data were collected whenever a lemur group was
seen: data, time, transect number, participants, distance
along trail, species/subspecies, group composition and size,
sighting distance from trail at 90°, height (m) of first animal
seen, group spread, and method of detection.

Interviews were conducted with local people. Interviews
consisted of having people identify lemurs from color pic-
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tures, asking about primates of the immediate area versus
those that occur anywhere in Madagascar, asking for physi-
cal descriptions of each species, asking about the relative
abundance of primates in the area (i.e., not found, rare,
sometimes seen, abundant), and requesting information on
hunting techniques.

Results

Table 2 shows the species composition of lemurs seen at the
five sites in the Fandriana-Marolambo forest corridor. Three
diurnal (Eulemur rubriventer, Hapalemur g. griseus, Vare-
cia v. variegata) and four nocturnal (Avahi laniger, Cheiro-
galeus major, Lepilemur mustelinus, Microcebus rufus) pri-
mate species were censused during surveys. Bite marks in
tne branches indicated the possible presence of Dauben-
tonia madagascariensis at site 3 through 5. Despite reports
from local people that Eulemur f. fulvus, Eulemur fulvus
rufus, and Propithecus diadema edwardsi are present in the
corridor, no sightings were made of these lemurs.

Table 2: Species composition of lemur communities at five
sites in the Fandriana-Marolambo forest corridor.

Primate species Site 1 | Site 2 | Site 3 | Site 4 | Site 5
Avahi laniger + + + + ?
Cheirogaleus major + + + - +
Daubentonia R R + + +
madagascariensis

Eulemur f. fulvus® - - - - -
Eulemur fulvus ) ) N N N
rufus’

EUIe.rnur + + + + +
rubriventer

Hapalemur g. + + + + +
griseus

Lepilemur B B i} + ”
mustelinus

Microcebus rufus + + - + +
Propithecus R R : } ;
diadema edwardsi’

Varecia v. variegata + - - - -
Total number of

species 6 5 5 6 5-6
* Presence due to track marks on trees

® Reported by local people to be present at each site

+: sightings -: no sightings ?: may be present

Thesre was considerable intersite variation in species com-
position. Of the seven lemur species sighted during surveys,
only three (Avahi laniger, Eulemur rubriventer, and Hapa-
lemur g. griseus) were seen at each site. Varecia v. variegata
were seen at the first site. Lepilemur mustelinus were not
seen at sites 1-3. Cheirogaleus major were absent from the
high altitude site of camp four and Microcebus rufus were
not sighted at site 3. Although local people informated us
that all primates are hunted in the corridor, few interview-
ees would admit to personally hunting. Varecia v. variegata,
Propithecus diadema edwardsi, and Lepilemur mustelinus
we reported to be the main prey items. Lemurs are hunted
with blowguns and darts as well as with slingshots. Local
people reported that lemurs are also obtained using snare
traps. However, no traps were seen during the RAP. None of
the local people reported "fady" (taboos) against hunting le-
murs. Lemurs are hunted for food rather than for sale.

Conclusions

Although there was little variation in total number of spe-
cies between the five sites (5-6 species), there was consider-
able intersite variation in species composition. This varia-
tion may due to hunting pressures. Within the nocturnal
primate community, Avahi laniger, Cheirogaleus major, and

Microcebus rufus are hunted opportunistically because of
their small body sizes.

The diurnal primate community in the corridor may be un-
der extreme hunting pressures. One group of Varecia v.
variegata was seen at the first site. This large (3.5-4.0 kg)
conspicuous lemur is often hunted by local people because it
can be located easily by its loud calls. Propithecus diadema
edwardsi, Eulemur fulvus sspp. were not seen during sur-
veys, although local people reported them to be present
throughout the corridor. Propithecus diadema edwardsi is
the largest primate in SE Madagascar (5.0-6.0 kg). As such,
itis afavorite prey item among hunters. Lack of sightings of
Eulemur fulvus fulvus and Eulemur fulvus rufus may also
be due to trapping and hunting pressures. Local people
informated us that Eulemur fulvus sspp. are easily hunted
and captured in snare traps. Forest destruction and illegal
hunting may have seriously compromised the composition of
lemur communities in the Fandriana-Marolambo forest cor-
ridor. Therefore, primate populations in the corridor require
immediate protection by conservation authorities.

Rapid Inventories and ecological Moni-
toring for Lemurs in Malagasy eastern
Rainforests

Andrew F. A. Hawkins
BirdLife International, B.P. 1074, Antananarivo 101, Mada-
gascar

Eleonore J. Sterling

Centre for Biodiversity and Conservation, American Mu-
seum of Natural History, Central Park West at 79" St., New
York NY 10024, USA

Anna T.C. Feistner
Jersey Wildlife Preservation Trust, Les Augrés Manor, Jer-
sey JE3 5BP, U.K.

Jutta Schmid

Deutsches Primatenzentrum, Kellnerweg 4, 37077 Gottin-
gen, and Zoologisches Institut, Universitat Hamburg, Mar-
tin-Luther-King-Platz 3, 20146 Hamburg, Germany

Rationale

Biodiversity loss in developing countries is usually caused
by biodiversity-rich habitats having a greater immediate
value to local people when converted to agriculture than in
their pristine state. In order for biodiversity to be conserved,
it must be capable of being managed, so that some of its
value can be realised for the benefit of local people. This
value can take the form of existence value, where people in
countries far from those where the biodiversity exists are
prepared to pay for the continuing existence of that bio-
diversity, or direct value, such as that realised from eco-
tourism. There are two essential information prerequisites
for the management of biodiversity; what is there (mea-
sured by inventory) and how those elements vary with time
and space (measured by ecological monitoring). These are
very distinct parameters, and, especially in developing
countries, thought must be given to simple, cheap and effec-
tive methods of measuring both, that, particularly for eco-
logical monitoring, do not require continued investment in
external specialist knowledge, high-tech equipment or com-
plicated analyses.

Primates are essential ingredients in biodiversity manage-
ment programmes in Madagascar; not only because they are
the most prominent part of the fauna as far as ecotourism
and existence value are concerned, but also because many
show the key characters of indicator taxa, including ease of
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detection and identification, generally even detectability
with season, abundance in appropriate habitat, and eas-
ily-detectable and interpretable responses to environmental
changes and pressures (for a different view see Ganzhorn
1999). In possessing these qualities they are distinct from
all other terrestrial animal taxa in Madagascar. Other taxa
may be more species-rich and thus exhibit a more fine-
grained response to environmental variation, but in all
other cases a combination of difficulty of identification,
enormous seasonal variation in detectability, and incom-
plete knowledge of ecological relationships means that other
terrestrial fauna are of limited use for ecological monitoring
in Madagascar.

This paper evaluates the lessons learned from recent rapid
inventories of rainforest protected areas in Madagascar
(Andringitra; Sterling and Ramaroson, 1996, Anjanaha-
ribe-sud; Schmid and Smolker 1998, Andohahela; Feistner
and Schmid 1999, Marojejy; Sterling and McFadden 2000,
and Masoala; Sterling and Rakotoarison 1998: Figure 1)
about primate inventory techniques and their value for eco-
logical monitoring.
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Fig. 1: Variation in number of diurnal lemur species with al-
titude.

Rapid inventories are intended to produce species lists and
baseline data for ecological monitoring (e.g. Goodman 1996,
1998). For this analysis, the following questions were ad-
dressed: Which methods should be used to find primates?
How much time should be spent sampling at a single site?
Which species are most likely to be missed during invento-
ries, and how can the chances of finding them be maximised?
What abundance measures yield interpretable results and
how much effort is necessary to collect sufficient data?

Methods
In the inventories considered here, dedicated searches for
primates were made during the day between 15 min- 5 hr af-
ter first light, and 2 h-15 min before dark, and at all hours of
the night, along marked and measured transects. Each con-
tact with a primate resulted in the following data: species;
position on transect, perpendicular distance from transect,
number of individuals and age/sex class in the group. In ad-
dition, other members of multi-disciplinary teams involved
in surveys noted contacts with primates ad lib. For selected
inventory missions, the following data were compiled:

« sampling effort- distance of transect surveyed, person-
hours spent surveying, number of repeat surveys of each
transect;

e results- number of species per unit sampling effort; num-
ber of contacts per per species per unit sampling effort.

Species-richness and density calculation evaluation

An averaged species-accumulation curves (per hour sam-
pled) showing the effort required to detect the species pres-
ent were calculated from all five sites across all elevations.
The distance of transect that would be required for density
calculation using distance sampling methods, which require

about 50-70 independent contacts per species per site-spe-
cific sample (Buckland et al. 1993), was calculated, based on
the sampling frequency on transects.

Results

Species accumulation

For diurnal species, over all studies combined, 15 person-
hours of survey was required to find 80 % of the species pres-
ent, and 30 hours to find 95 % (Figure 2). For nocturnal spe-
cies, detection rates were much higher, with 85 % of species
detected after 5 hours and 98% after 10 hours.

In five of the total 22 samples (23 %) over the five sites, spe-
cies encountered in the forest were not recorded on trans-
ects. The species missed were Propithecus diadema (three
sites), Eulemur rubriventer, and Cheirogaleus sp. (one site
each). Daubentonia madagascariensis were seen only twice,
but were detected easily at almost all sites by the presence of
feeding traces.
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Fig. 2: Combined species accumulation curves.

Sampling effort required for calculation of density by dis-
tance sampling methods

Contact frequency for diurnal species at Andohahela, Anja-
naharibe-Sud, Andringitra and Marojejy ranged from 2.6
groups per km of transect (Propithecus diadema candidus,
Marojejy), to 0.08 groups per km (Indri indri, Anjana-
haribe-Sud). Contact frequency for nocturnal species at the
same sites ranged from 5.5 animals per km (Cheirogaleus
major, Anjanaharibe-Sud) to 0.2 animals per kilometer
(Avahi laniger, Marojejy). In order for distance sampling
methods to provide density calculations useful for ecological
monitoring purposes (50 samples with a coefficient of varia-
tion of < 30 %, Buckland et al. 1993), a minimum of 9 km of
trail would have to be sampled for even the most abundant
species. In these studies, between 3.2 and 11.9 km of trans-
ect were sampled over the five sites. For species of average
contact frequency (around 1 individual or group per kilome-
ter) 50 km of transect would have to be sampled, in homoge-
nous habitat at the same elevation. These contact frequency
estimates are calculated conservatively, as they relate to the
total number of contacts on one transect over several (2-11)
repeats, some of which undoubtedly related to the same
groups. Thus many of these contacts are not independent
samples. In addition, many other assumptions of distance
sampling (100 % detection at mid-line, no movement of ani-
mals detected) are violated, particularly in nocturnal pri-
mate surveys (Duckworth in press). Thus even were it possi-
ble to cut transects of 50 km in homogenous forest, the den-
sity estimates resulting would probably be very inaccurate.

Conclusions

Species inventory

e Within the study areas sampled within each site (each <5
km?), almost all diurnal primates can be found within 30
hours and almost all nocturnal species after 10 hours.
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* In 23 % of sample sites, a species was not recorded on
transect samples; in particular Propithecus diadema ssp.
is likely to be missed on transect samples, and effort
should be made to search a larger area (for instance by
scanning opposing hillsides) to find this species.

« Iflogistics permit, and only a single visit will be made to a
site, then it is preferable to search as wide an area as pos-
sible, rather than making repeated samples of establis-
hed transects.

Ecological monitoring

* These studies show that repeated sampling on transects
for primates in eastern Malagasy rainforest does not pro-
duce data suitable for analysis using distance sampling
methods.

e The data obtained using these methods cannot therefore
be used as a baseline for ecological monitoring, except as
presence/ absence data.
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Folklore and Beliefs about the Aye aye
(Daubentonia madagascariensis)

Elwyn L. Simons and David M. Meyers
Duke University Primate Center, 3705 Erwin Road, Dur-
ham, N.C. 27707, USA

This contribution summarizes a series of interviews made
by the authors in northern Madagascar and by the senior
author after the discovery of a population of western aye aye
by Simons in 1991. Local beliefs, told at various times to
other representatives or staff of the Duke Primate Center
and their Malagasy colleagues, are also recounted. Al-
though these stories come primarily from the north and
west of Madagascar four accounts from the eastern coastal
region concerning this animal are also included.

The aye aye (Daubentonia madagascariensis) is the most
taxonomically distinct of all lemurs, being the only living
species of its family, Daubentoniidae. This family, in turn, is
arguably the most endangered major taxonomic group
among all Primates. Their basic adaptation consists of for-
aging for resources that combines features of both wood-
peckers and squirrels neither of which occur in Madagascar
(see Simons 1995 for a history of study and anatomical adap-
tations). Erikson (1991) has discussed their unique manner
of foraging for insect larvae usually found under tree bark.
The aye ayes tap rapidly on wood surfaces with the wire-like
third digit and with large ears cocked foreward listen atten-
tively to this drumming sound. If cavities and grubs are de-
tected the covering wood is ripped away with the huge inci-
sors and grubs hidden inside are skewered with the elongate
finger and eaten. Observation in the wild (Sterling 1993)
has shown that the single infant typically born at widely
spaced intervals remains with the mother for a long period
while it slowly learns this complex foraging procedure. This
species builds and sleeps in nests and also like squirrels has
a huge, hairy tail. It is the largest nocturnal primate and
largest nocturnal prosimian. Tail hairs can exceed nine
inches in length, 22.5 cm, and are the longest individual
hairs of any extant prosimian primate.

Much of the anatomical uniqueness of the aye aye may de-
rive from its feeding and foraging adaptations. The complex
hand, eye and auditory coordination needed must select for
neurological complexity and compared to its body size the
aye aye has the largest and most convoluted brain of any
prosimian. The huge, rodent-like ever-growing incisors have
roots that extend far back into the skull and jaws and are
unigue among extant primates. The giant upper incisors are
cause for the unusually wide interorbital spacing—the grea-
test of any living lemur. Interestingly the morphology of the
milk incisors which are shed very soon after birth indicates a
tooth-comb ancestor (Ankel-Simons 1996). In the hands the
third digit is extremely flexible, while the neck and fore-
limbs are unusually short. All of the digits other than the
flat-nailed hallux have claws. Simons (1994) has summa-
rized the literature on the extinct, giant aye aye of south-
western Madagascar, Daubentonia robusta. Metrical com-
parisons indicate that the extinct species was two and a half
to five times the volume of the living form. What sort of diet
so large an animal could have subsisted on in the xeric
southwestern forest is a mystery.

The very name of the aye aye is itself an enigma. The species
does not utter a call or cry resembling aye aye, hai hai (high
high) or hay hay—names it is usually called by the Mala-
gasy—a great many Madagascan lemurs and birds are iden-
tified by the Malagasy with a name resembling the call or
calls they emit. Sonnerat, the European discoverer of this
animal, thought that he had coined the name from aiee!-
aiee! an exclamation of surprise made by the Malagasy vil-
lagers when confronted with the aye aye, but the name oc-
curs in the remotest places and cannot have come from a Eu-
ropean source. Another theory is that the name comes from
heh heh which means in Malagasy, "I don't know". For those
who favor this meaning it is supposed that saying "I don‘t
know" was originally a way of avoiding speaking the name of
a feared animal.

As one of the world's rarest mammalian species the aye aye
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is threatened, as are many other lemurs, not only by habitat
loss and hunting, but it is also killed because of the distribu-
tion of a nearly island-wide taboo (fady in Malagasy) that of-
ten brings about its killing. Fady extend beyond basic ta-
boos, in the traditional sense of something forbidden, to in-
clude events that bring bad luck. Hence, in general, animals
that are fady can be considered bad luck if killed, if touched,
or even if seen. In the specific case of the aye aye, fady associ-
ates the act of seeing the animal with ill fortune either as an
omen or as a direct cause. As protection against the ap-
proach of this bad fortune, rural Malagasy kill aye ayes
when an animal enters a village or even when it leaves the
forest and is seen approaching houses or humans. During
seasons of poor forage in primary forest it seems certain that
aye aye will be attracted to village farm plots since it readily
eats sugar cane, mangos, coconuts and sometimes even avo-
cados and eggs.

Scientists from the Duke Primate Center have at various
times been able to collect stories from villagers about this le-
mur both before and during the period when the founders of
the aye aye colony at the Center were captured. In addition
Meyers and Simons, while studying Propithecus tattersalli
near Daraina in 1988 interviewed groups or individuals
from nine villages in northern Madagascar with the goal of
determining the distribution of aye aye in this region.

FOREST COVER AND I
LOCATION OF AYE-AYE —
INTERVIEWS

NORTHERN MADAGASCAR

Ory Forest ......
Humid Forest ..
Interviews
Roads
Rivers

Fig. 1: Northern tip of Madagascar showing the location of
five of the villages where interviews about the aye aye were
conducted.

Due to the rarity of this primate in the north and the fasci-
nating responses of local people to our questions, our second-
ary goal became to document the villagers' perceptions of
the aye aye. Additionally, legends from eastern Madagascar
provided by M. Jean-Prosper Abraham, a well traveled Ma-
lagasy botanist have been included here in order to provide a
broad regional comparison.

In November 1991 Simons interviewed villagers in an area
southwest of Antsoihy on the west coast of Madagascar. His
center of field study was at Anjimangirana (meaning "at the
shining sand") where he was accompanied by Gilbert Rako-
toarisoa, Curator of Primates at Parc Tsimbazaza, Antana-
narivo. The population of western aye aye they discovered
was located after a single aye aye had been captured in the
region and donated to Parc Tsimbazaza. The authors' sur-
vey confirmed the aye aye exists in the area and the proba-
bility that several hundred aye aye live in the Manasamody
hills to the west of Anjimangirana.

In December 1987, Dr. Patricia Wright together with Pat-
rick Daniels collected two aye aye for the Duke Primate Cen-
ter in the forest north of Mananara and at that time they
learned about some of the various attitudes held towards

the aye aye in that region. In October 1991, Charles Welch
and Roger Mora from Parc lvoloina captured aye aye for the
Duke Primate Center and for Parc Ivoloina on the east coast
of Madagascar near the village of Samanjaona, west of Ma-
nanara, and they also recorded local attitudes concerning
the aye aye. Finally, at Parc Ranomafana in August 1988
Clement Rabarivola and Martine Vuillaume-Randriama-
nantena made a further relevant observation reported be-
low.

Methods

During june 1988, interviews of local people were conducted
in northem Madagascar at sites around the Montagne
d'Amber (Amber Mountain), in the Ankarana Reserve, and
at the Analamera Special Reserve by the authors (see Fig-
ure 1), with the initial goal of locating populations of aye aye.
After the first interview, we began to write down local beliefs
about the aye aye. Interviews were conducted with the help
of a Malagasy interpreter and transcribed. Information
gathered by Simons, at Anjimangirana was recorded in the
same manner.

Interviews were usually conducted with either the elders of
avillage or the president of the fokontany (= Malagasy equi-
valent of a township). Additional information was gathered
whenever possible from others. The interviews were recor-
ded at five different villages (Figure 1) and include informa-
tion from 11 groups of people or individuals. Together with
these stories or legends, information on the relative abun-
dance of the aye aye in each area was gathered.

At Anjimangirana, Simons and Rakotoarisoa stayed with,
and interviewed the president of the fokontany, as well as
his son, Urbaine, who assisted in capturing aye aye. A sec-
ond source of information was Damu, a hunter, who also
helped with the capture of aye aye. We later talked to villa-
gers in a hamlet south of Amjimangirana and at another vil-
lage further south called Ambodivohitra, that had been for-
merly called "Be-hai-hay", meaning "many Phaner (another
type of lemur) or many aye aye". Interviews were also con-
ducted at Anbodibonara, Ambodimanga, and Antanambao,
towns located north of Anjimangirana.

In the North, due to the fady surrounding the aye and the
concomitant sensitivity of the issue, discussions were initi-
ated with questions concerning lemurs in general. Although
villagers readily provided information on all lemurs in the
area (including nocturnal lemurs), the aye aye was never
brought up by them until we used its local name, "hey-hey",
or spoke of a fady lemur. However, in the Anjimangirana
area, where the name is pronounced "high-high", there
seemed to be no avoidance of talking about the aye aye
among the Tsimihety tribe, and the animal was freely dis-
cussed.

Jean-Prosper Abraham, a Malagasy botanist and herbal
medicine specialist, was interviewed by one of us (DMM)
concerning his knowledge about attitudes towards aye aye
in eastern and northwestern Madagascar. Several other
scientists connected with the Duke Primate Center's aye
aye captures were interviewed by ELS.

Results

Throughout northern Madagascar the aye aye was consid-
ered fady. This general opinion was found among most in-
formed people who were interviewed and even among local
forest agents.

The regional attitude was centered around the Malagasy ex-
pression: "Mangatambo hita, miseho tsy tsara." The transla-
tion of this statement is "If (the aye aye) is seen, there will be
evil". The interpretation of this statement in northern areas
is that if an aye aye is seen in the forest, someone in the vil-
lage will subsequently become sick or die. If the aye aye co-
mes into a village, then the people must abandon the entire
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village or they all will be doomed to sickness and death.
Even though the belief in this fady was not universal.
However, an abandoned village was actually photographed
by Jean- Jacques Petter in the eastern region in the 1960s.
One fokontany president suggested, that the association of
ill-fortune through having seen the aye aye was only coinci-
dental. Nevertheless, his opinion was the most divergent;
several individuals told us that aye aye eat people. The basic
belief that ill fortune follows the aye aye was know in all nine
northern villages where interviews were conducted.
Details of the ingrained beliefs varied throughout the re-
gion. There was mainly variation in describing the results of
seeing an aye aye in the forest. At Menagisy (see figure 1), if
an elderly person were to see an aye aye in the forest then he
or another old villager will die. Conversely, if the aye aye is
seen by a younger villager, someone young will die. This con-
trasts with the view from Ankorefo (see Figure 1) where the
age of the stricken individual depends on the age of the aye
aye seen. At Ankorefo, there had been three sightings of aye
aye in recent history. In 1966, an old aye aye was seen and a
old man from the village died. When a young aye aye was
spotted in 1984, a young boy died. The third sighting was a
dead aye aye and no ill fortune was associated with this
event.

The part of the tradition concerning what happens or what
should be done when an aye aye enters a village, that is,
abandonment was fairly consistent throughout the north-
ern region. The only variant of this type of story was de-
scribed by an elder from Menagisy. He said, that an aye aye
entered the village of Analalava (meaning "where there is
tall forest") and fearing the coming danger that the aye aye's
presence foretold, half of the villagers left. All those who re-
mained in the village fell ill and died. The elder concluded
with the remark, that the village remains abandoned to this
day.

How seriously the fady is taken varies and some individuals
stated, that they would not leave their village if an aye aye
visited it while others would not consider staying after such
an event. The local forest agent in Antsiranana (Diego
Suarez), when discussing the possibility of capturing aye
aye suggested that we must be extremely careful and con-
ceal the captured aye aye both from sight and sound when
traveling through even large towns such as Anivorano-nord
(over 3,000 inhabitants). An alternative version of the aye
aye story was first mentioned to us by the President of
Sakaramy, and was repeated again later by residents of
Mangoaka. This story states, that the aye aye is only a pro-
blem when it enters avillage and not when one is seen in the
forest. This view is similar to that held by residents on the
east coast of Madagascar. In the west at Anjimangirana, it is
also the act of entry into the village of an aye aye coming
from the forest which carries the bad luck. The villagers
there seem to think that it is as if the ill-fortune is brought
because a forest animal mysteriously displaces itself from
where it ought to be into, or towards, the company of hu-
mans.

Another aspect of the aye aye fady is, that when an aye aye is
seen, it must be killed and it, or it's tail, hung on a pole by a
crossroad. Three explanations for this action were provided.
First, killing an aye aye will help to avoid any deaths. Sec-
ond, when other people, presumably strangers, come near
the dead aye aye, the bad luck is carried away with them.
The third manner in which the ill-fortune can be diminished
is when people passing along the road carry the aye aye it-
self, thus transporting its ill-fortune further from the place
where it was first seen and Killed. Evidence of this practice
was seen south of Ambanja. In one case, an aye aye tail was
found seventy kilometers south and later an entire aye aye
was found hung up closer to Ambanja. Both were tied to
roadside poles (Figure 2).

Fig. 2: Photograph of a dead aye aye suspended upside down
on a roadside pole in order to dispense bad luck away from
the village where it was killed.

Photo courtesy of David Meyers.

In June 1990, we found an aye aye tail tied to a pole a the side
of the main northwest highway six kilometers north of the
northwest coastal town of Maromandia. Patryck VVaucoulon,
who taught science in the high school at Antsiranana be-
tween 1986 and 1991 reported to us at his finding of two
such aye aye tails attached to poles planted near roads in
that region.

At Anjimangirana, and in the surrounding regions the aye
aye was not as greatly feared as in the north, and no one
spoke of abandoning villages. In fact, aye aye are sometimes
eaten there, particularly at weddings or other festive occa-
sions. If this is done, however, ill fortune associated with the
animal first has to be expelled. This was formerly done by
singing songs at the corners of the village. However, the
older men said, that the words of these songs were now
largely forgotten (1991), and the implication was, that the
aye aye might be eaten nowadays without such precautions.
It did seem that hunters in the Anjimangirana region did
not normally go after aye aye, but reports from Damu and
others were ambiguous. In the west, aye aye nests can easily
be seen and these animals are often spotted in the forest
without bad luck being conveyed. The view that aye aye
brought bad luck when they came from the forest toward a
village predominated. The president of Anjimangirana lis-
ted several instances when aye aye had been killed in recent
years when they entered villages. Another story he told con-
cerned the killing of an aye aye in 1989 in a pasture, ten or
fifteen kilometers to the northwest of Anjimangirana. In
this case, the aye aye left a small forest during daylight,
about 4:00 pm and was making its way across a large grass
covered valley towards another forest. In doing this, it came
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directly toward several boys who were guarding cattle and
they killed it.

The traditions concerning aye aye from the east, as pre-
sented by Jean-Prosper Abraham, record important varia-
tions from those of the north and west. The general belief in
the region extending from Sambava and Antalaha, and
southward from Maroantsetra and Mananara is that when
an aye aye is seen in the forest there is no problem, because
the forest is its home. Furthermore, the villagers of the east
believe that when an aye aye enters a village, it will go to the
top of a particular house where an illness will then occur
within a week, suggesting that the aye aye is the harbinger
and not the cause of sickness and death. Abraham reported
that a very interesting activity, performed in the village of
Marolambo, in the region of Tamatave, was conducted when
an aye aye was seen and Killed. The dead animal is brought
to the village, and all the children gather around the aye aye
and cry (but if they do not cry they are hit with a stick until
they do). Once all of the childen cry, the animal can be eaten.
However, if all children are not made to cry, those who eat
the animal will die of some sort of "radiation" transferred
from the skin of the animal. This belief, that with the proper
ceremony the animal can be prepared to be eaten, is similar
to the story told to ELS at Anjimangirana, namely that ill-
effects can be removed through a specific procedure (magi-
cal songs).

In 1982 Michael Stuart and Jonah Andrianarivo visited the
tiny coastal village of Andrainakodia (meaning "drops of wa-
ter on the skin") southeast of Andasibe (Perinet), and there
they were also told that the aye aye is a harbinger of death or
ill-fortune and that a person would die if an aye aye looked at
them or pointed its thin finger at them. The only way to
avoid such bad luck was to immediately kill the animal. The
reason that they went to visit the forest near Andrainako-
diata was because an aye aye had been sighted there in
1979. Michael Stuart (1) wrote:

With local guides, we hiked back in the scrubby coastal
woodlands to the site of that report, made by a woodcutter.
He had chopped down a tree holding a nest that had shel-
tered a female aye aye and her nursing infant. The baby was
killed but the mother managed to escape. As we examined
the felled tree and the decomposing remnants of the nest,
our guides recounted the incident and its aftermath. The
woodcutter dies unexpectedly about a month after the en-
counter, and four weeks later his son died—both assuredly
victims of the female's revenge. Our guides also told us
about a man from a nearby village who had recently set fire
to an area where an aye aye lived. Now the man's son lay
deathly ill. None of the Madagascans had the least doubt as
to the agent responsible.

The forest that Stuart and Andrianarivo explored, was said
to be about three kilometers wide by ten kilometers long
and, going there, they finally did find a tree with an aye aye
nest and Jonah climbed up to examine the nest. When Stu-
art looked behind him he was surprised to find that all of the
several guides that had brought them to this point had van-
ished into the forest presumably so as not to see an aye aye.
On the east coast Patricia Wright and Patrick Daniels con-
ducted a capture mission in December 1987, in order to ob-
tain the first Duke aye ayes. After arriving in the forest
north of Mananara, and north of the Biosphere Reserve they
learned that villagers had just killed seven aye aye because
they were fady. However, this was done away from any vil-
lage, but with the added complaint that the animals had
been raiding crops. These killings had been so recent that
Wright asked where the dead animals could be found and
was told again that they were fady and had been discarded.
Four years later, and not far away, near the village of
Samanjaona, west of Mananara, Welch and Mora also de-
tected this general aversion to aye aye. However, with those

living in and near this small village the attitude seemed to
be more one of mild fear and dislike caused in part by the
fact that aye aye there had frequently raided the villagers'
sugar cane, banana, and coconut plantings. One of the favor-
ite foods of the aye aye are the seeds of the ramy tree,
Canarium madagascariensis. These tall trees in the region
around Samanjaona survive near tombs, where it is fady to
cut them. Aye aye also nest in such tress and in forest
patches near sacred burial regions. Thus the aye aye is phys-
ically associated with tombs and death in people's minds.
Nevertheless, after Mora and Welch captured two aye aye
and brought them into avillage, a child died nearby and a fu-
neral ceremony was held by his extended family at Saman-
jaona, apparently without anyone saying that the aye aye
had brought bad luck.

Discussion

The legends described above provide a starting point from
which a better understanding of the aye aye taboos or fady
can be reached. The evolutionary distinctiveness, and the
generally bizarre appearance of the aye aye (Figure 3) sug-
gest to us that this animal typically offers a striking image
to almost any person who sees it. In captivity, aye aye rap-
idly become quite fearless of humans and, similarly from
time to time, they seem to boldly approach villagers in Mad-
agascar. A surprising event occurred in August 1988, when
aye aye were first found to occur in Parc Ranomafana, about
400 kilometers south of their previously documented sight-
ings at Analamazaotra near Andasibe. Villagers in Ranoma-
fana had no name for the aye aye, did not know it occured in
Ranomafana, and consequently, had no fady concerning it.
The discoverers of this southern population were Martine
Vuillaume-Randriamanantena and Clement Ravarivola.
After they first saw this aye aye it climbed down the trunk of
the tree in which it had been sighted, walked across the
ground to Rabarivola and, showing no fear, briefly tapped
one of his rubber boots with its elongated third finger. Then,
it calmly walked back and climbed up into the trees. Any
such event involving a biologically uneducated villager
would make the animals' actions seem mysterious or inex-
plicable and therefore to be feared. The aye aye has, indeed,
a frightening appearance.

For an animal as small as it is the eyes are remarkably far
apart-producing the impression of a staring, elf-like face.
Their wide spaced and forward directed eyes are surrounded
by long guard-hairs and framed by the very large ears thus
making the head look a great deal larger than it actually is.
This would be a surprising face to encounter close up. Body

Fig. 3: Facial view of an aye aye showing the very widely spa-
ced orbits and expressive stare of Baubentonia madagascar-
iensis. Photo courtesy of David Haring.
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proportions are odd, the neck is very short and the hands
have long, spidery looking fingers, highlighted by the wire-
like third finger. Also, this animal has mainly black hair and
at night or in the twilight must typically seem quite sinister
and ominous. Black is traditionally associated with the evil
among the Malagasy, just as we speak of forces of darkness
as opposed to those of light. Hence, even in overall color the
aye aye is disadvantaged. One informant who must have
been influenced by French colonists (since the animals
named in his description are not from Madagascar) told one
of us (ELS), that the aye aye was made by the devil because
it has the teeth of a rabbit, the hair of a pig, the tail of a fox,
and the ears of the bat. Nevertheless, odd looking animals
often seem to attract the idea that they have been made by
the "evil one." Certainly, this is also the case for the south-
east Asian tarsier. In Borneo, Patricia Wright learned that
the tarsier is believed to be an unlucky combination of other
animals; —it has a call like a bird, rotates its head like an
owl, possesses the tail of rat, the body of a mouse and the face
of a human. These peculiarities perhaps in turn gave rise to
its German name "Koboldmaki", meaning "goblin, or imp-
lemur or monkey". In David Macdonald's book "Expedition
to Borneo" (1982), it is reported that the name for tarsier
among the Puana is kat, but in some areas no one would
even talk about it. In Sembilang Macdonald learned that the
name was ingkat and that it was not good to talk about it. An
old man told him that "some people believed that a hunter
who encountered an ingkat would find no food on that excur-
sion." But others, he continued, believed its malevolent pow-
ers far surpassed merely thwarting a hunting trip. A man
who saw an ingkat when his wife was pregnant ran the risk
that the woman would lose her child. Others held that those,
at whom the tarsier stared at over its shoulder, would die.

Conclusions

The fact that the aye aye is the only Malagasy lemur associ-
ated with a negative fady seems logical because, like the
Asian tarsier, its appearance is so strange. Since Malagasy
people came originally from southeast Asia they may well
have brought with them tales of oddly- proportioned forest
animals. No other lemurs of Madagascar appear to be con-
sidered bad luck although many are locally forbidden, or
fady as food items. Perhaps the aye aye’ s nocturnal activity
pattern, its generally low population density (Tattersall
1982)—as well as its usually traveling alone—may all have
contributed to the origin and maintenance of the fady.

The aye aye fady is so widespread throughout Madagascar
that it likely receives reinforcement largely through story
telling since sightings and contact with the animal are ap-
parently so rare. Aye aye were relatively recently rediscov-
ered in the forests of Andasibe, where scientists had been ob-
serving lemurs for many years without seeing them. Fur-
thermore, even the forest agents of this Analamazoatra re-
serve, who have been living near the forest for decades, for-
merly did not know of the aye aye's presence. A superstitious
explanation for bad events would not be believed if it oc-
curred with much higher frequency than the bad events
themselves. Presumably if aye aye were frequently seen to
enter villages and no one died, the belief would be aban-
doned. In contrast, when an aye aye does come to a village,
people begin to wait for a death. Considering the high death
rate among children, during and after child birth, and from
disease at all ages—especially in the eastern forest re-
gion—one would not have to wait long after an aye aye sight-
ing for a human death. Most Malagasy are agriculturists
and go to bed early—"with the chickens". Although people
are sometimes active during the night, they are rarely in for-
ests then. Thus, even where aye aye are relatively common,
sightings of them by villagers may well be infrequent. Mala-
gasy villagers go inside and close up their houses at night

and hence would easily miss seeing noctumal forays of the
aye aye.

Naturally during daylight aye aye are sighted in and around
villages only rarely. As an indication of the general fre-
quency of aye aye sighting in northernmost Madagascar
only six actual sightings occurred at the village of Ankorefo
during a twenty two year period and throughout the same
period only two were seen at nearby Analalava. Even so
Ankorefo was the closest to forest of all the villages we sur-
veyed. The low frequency of aye aye sightings in this village
was far less common than disease and death.

The activity that preceded eating of aye aye in the village of
Marolambo in the east appears to be quite divergent from
the procedures associated with the placement of aye ayes or
their tails by roads or crossroads, as in the north and west.
These activities in Marolambo could be a localized fady with
some particular historical origin, or it could be a response to
a high frequency of aye aye seen in the region combined with
aconsequent temptation to use them as food. By performing
the crying ritual, the fady of the aye aye was removed and
the animal could be eaten.

The observance of fady in Madagascar is a very important
part of Malagasy life and it is well known that the rural peo-
ple are tradition oriented. Conservation campaigns airned
at the protection of the endangered aye aye must take into
consideration the fady associated with this primate. Areas
may exist, such as in the east around Mananara, where the
abundance of aye aye is so high that the fady in the region
does not involve the killing of this species when found in the
forest. Conservation education geared toward preventing
the killing of the aye aye may be difficult in areas such as
northern Madagascar, where sightings are so rare that the
fady may be associated with a subsequent death. Where
sightings are much more frequent, such as at Anjiman-
giranaand in the villages northest of Mananara, aye aye are
thought of more as unimportant or objectionable vermin in
much the way country people in the United States view
snakes that should be killed and disposed of.

Conservation education in Madagascar should be directed
to educating people about the rarity of the aye aye and that it
is gravely threatened with extinction. Villagers should learn
that this animal is an oddity to be proud of and an important
part of Madagascars national heritage or patrimony. It must
be stressed to the Malagasy people and to people every-
where that the aye aye is one of the most unusual animalsin
the world and that this creature should not be allowed to
vanish. Its survivial is in great jeopardy because it is the
only lemur to bear the burden of the strong and widespread
tradition of killing it because it is bad luck. This process of
extermination comes on top of threats to its survival from
forest destruction for wood and tavy (slash and burn farm-
ing), from killing for food, from attacks of domestic animals,
such as dogs, from introduced diseases, as well as from all
classes of natural catastrophes such as drought, fire and cy-
clones.
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Results of a Reconnaissance Expedition
in the western dry Forests between Mo-
rondava and Morombe

Dietmar Zinner, Julia Ostner, Alexandra Dill, Léo-
nard Razafimanantsoa and Rodin Rasoloarison
Deutsches Primatenzentrum (DPZ), Abt. Verhaltensfor-
schung and Okologie, Kellnerweg 4, 37077 Géttingen., Ger-
many. dzinner@gwdg.de

The western dry forests of Madagascar are vanishing rap-
idly and are being fragmented into small patches. Aridi-
fication seems to have been the most important factor in the
fragmentation of western dry forest over the last few millen-
nia (Goodman and Patterson 1997), however, this process
has been rapidly accelerated within the last decades. The
extent of Western Domain dry forest declined from 12.5% in
1950106.6 % in 1974 and t0 2.8 % in 1990 (giving average de-
forestation rates of 61,000 ha per year between 1950 and
1990) (Mustoe et al. 2000). The most recent estimates of
west Malagasy dry forest cover suggest that only 11 % (1.5
million ha) remains of the total original extent of forest (Nel-
son and Horning 1993). Only a few larger fragments still ex-
ist, while the vast majority of forest patches is smaller than
3,500 ha mainly distant from larger forest blocks (Hawkins
1994). In the 1995 workshop for biodiversity conservation in
Madagascar several of the fragments reached very high or
exceptional research priority, both for short term invento-
ries as well as for long-term studies (Ganzhorn et al. 1997).
But these formulated priorities have received little atten-
tion so far.

This paper summarizes results of a short term reconnais-
sance trip into the region between Morondava and Morombe
undertaken in September 1999. We gathered information
about the current status of the forests as well as on the pri-
mate communities in several of the larger forest patches.

Sites and methods

The western dry forests of the central region can be distin-
guished into four forest fragment assemblages separated by
larger rivers (Fig. 1). Bordered from the Tsiribihina River in
the north and the Morondava river in the south lays one of
the largest still existing block of western dry forest, the

o T L O
2 [T e ITP -
N ,.I>I
L e
T
2
o -:.:h'\-'
' [
.I-.‘-
.
.-__.-'
o
50 100 kmn

Fig. 1: Position and extent of dry forest patches holding pri-
mary vegetation in the Morondava and Morombe region at
the west coast of Madagascar. (1) Ankalabobe, (2) Analabe,
Kirindy/CFPF, Andranomena, (3) Ankiliany, (4) Bezeky, (5)
Marofihitse (Mahaboboky, Betakitut), (6) Mité, (7) Anda-
landava/Ambatovanda, (8) Manjakarivo, (9) Antsavy (Am-
parehitsy, Tsaripioky, Besely, Lombiry), (10) Soalengo, (11)
Manhabe, (12) Ambivy, (13) Ihotry, (14) Betabiky (lower
Mangoky), (15) Northern Mikea, (16) Southern Mikea.
Based on the western Madagascar vegetation map of Du
Puy and Moat (1996, 1998).
http://www.rbgkew.org.uk/herbarium/madagascar/download.html

Menabe Forest, including Analabe, Kirindy/CFPF and An-
dranomena. Further south between Morondava and Ma-
harivo River small fragments of the Ankilianjy and Bezeky
Forests remain. Between Maharivo and Mangoky River one
can find the southernmost extension of the dry deciduous
forest, the Marofihitse, Mité and Andalandava Forests as
well as some small patches farther inland, e.g., the Manja-
karivo, Soalango and Manhabe Forests. Finally, in the
south the Mangoky River runs through the lhotry and
Betabiky Forests, which are still classified as parts of the
western dry forest. South of the Mangoky River, along the
coast, one generally finds the Didierea wood- and shrubland
of the Mikea and Tulear Forests and farther inland, above
500 m a.s.l. the Zombitse/VVohibasia and D’lIsoky/Vohimena
Forests (not in Fig 1). These upland forests are regarded as
the last remnants of transition forest between the western
and southern floristic domains. We did not include these for-
ests into our survey, because we focussed on the lowland dry
forests (< 300 m) and because the biological importance of
the upland forests was recognized. In 1998 the Zombitse-
Vohibasia National Park, 120 km east of Tulear, was de-
clared as the first national park within the western dry for-
est domain.

The structure and composition of the lowland forests vary
with a rainfall gradient, decreasing from north to south, and
with local changes in substrate and water availability (Haw-
kins 1994). Close to the coast Didierea becomes more and
more dominant from north to south. The Marofihitse and
Antsavy Forests are at the driest end of the western forest
continuum. The forests of the southern part of the western



